
ABSTRACT 

YUJIA, ZHAI. Urban Park Pathway Design Characteristics and Seniors' Walking Behavior. (Under 
the direction of  Dr. Perver K. Baran). 

In recent studies on built environment and physical activity, urban parks have been identified as 

important local settings that encourage people’s physical activities (McCormack, Rock, Toohey, & 

Hignell, 2010). However, as a considerable inactive group, senior population has not received enough 

attention in extent park-based physical activity studies (Cunningham et al., 2005). This research 

responds to such a gap, and aims at exploring how urban park design characteristics are related to 

seniors’ walking within park. Study sites for this research are two neighborhood parks located in 

Beijing. Comprised of correlational research and interviews, mixed methods approach is applied in 

this study. For correlational research, independent variables of pathway characteristics are selected 

based on previous frameworks and findings, and they measure pathway characteristics in four aspects, 

including pathway physical attributes, pathway configurational attributes, spatial characteristics of 

pathway surrounding, and visual characteristics of pathway surrounding. Aggregate numbers of 

senior users on each pathway observed in 24 rounds of observations work as the dependent variables. 

In the interviews, senior participants were invited to talk about their perceptions about walking in the 

parks, as wells as pathway characteristics they like and dislike. Overall, the study results indicate that 

pathways that have even pavement, have benches and light fixtures, are long and have a width 

between 3-3.9 meters, are connected to other pathway segments, have relatively high configurational 

accessibility, and are closer to park entrances are heavily used by seniors. 
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CHAPTER 1: INTRODUCTION  

 

Urban parks play an increasingly important role in modern society, and can bring multiple benefits to 

people’s lives. People’s diverse needs could be fulfilled when they visit urban parks; these needs 

include contact with nature, aesthetic preference, recreation and play, social interaction and privacy, 

citizen participation in design process and sense of community identity (Matsuoka & Kaplan, 2008). 

By addressing these needs, urban parks provide tremendous benefits in physical health, psychological 

health, social interaction, economy, and environment (Bedimo-Rung, Mowen, & Cohen 2005). For 

instance, when considering health benefits, urban parks play an important role in providing spaces and 

facilities for physical activities; these characteristics have been recognized and addressed in existing 

research.  

 

Statement of the Problem  

 

Built environment and physical activity have been extensively addressed in recent studies; in these 

studies, urban parks have been identified as important built environments that encourage people’s 

physical activities (McCormack, Rock, Toohey, & Hignell, 2010). Physical activity can improve 

people’s well-being; in particular, a high level of physical activity helps prevent obesity and other 

chronic diseases (Julie, Marie-Eve, & François, 2011). Research has been increasingly conducted to 

explore relations between urban park environment and people’s physical activities, and inspiring 

insights have been produced. Cohen, et al. (2006) found that adolescent girls who live near more parks 

tend to engage in more non-school, moderate/vigorous physical activity than those near fewer parks. 

According to Giles-Corti, et al. (2005), those who used public open spaces were nearly three times as 

likely as others to achieve recommended levels of activity. Urban landscape and aesthetics are reported 

as important environmental features in encouraging activity among older adults (Strath, Isaacs, & 

Greenwald, 2007). Walking is one of the most popular leisure-time physical activities among US adults 

(DHHS, 1996). Walking can bring significant health and mobility benefits, especially for senior 

citizens (Wang & Lee, 2010); it is also a low-cost, low-impact way to stay healthy (Cunningham, 

Michael, Farquhar, & Lapidus, 2005). For the elderly, a moderate amount of regular physical activity 

can minimize the physiological effects of aging and limit the development of chronic diseases, which 

ultimately helps improve life quality (Chodzko-Zajko, Schwingel, & Chae Hee, 2008). However, in a 

study of objectively assessed physical activity in Sweden and the United States, Hagstromer, Troiano, 
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Sjostrom, and Berrigan (2010) found older respondents and those with higher body mass index had 

lower activity levels. Moreover, by age 75, one in three men and one in two women engage in no 

regular physical activity (DHHS, 2000). As a more inactive group, the senior population has not 

received enough attention in extent studies (Cunningham et al., 2005). 

 

Purpose and Intention of the Study  

 

This research responds to such a gap and aims to explore how urban park design characteristics relate to 

seniors walking within parks. Park pathways play an important role in structuring the entire park, as 

they have a close association with walking behavior. Parks are usually experienced through pathways, 

which are areas on which walking occurs. Therefore, the purpose of this study is to investigate what 

kinds of pathways and pathway characteristics can encourage seniors walking within parks.  

 

To conceptualize and measure urban park pathway characteristics, four domains and nineteen variables 

of the characteristics are proposed. The four domains comprise pathway physical attributes, pathway 

configurational attributes, visual attributes of pathway surroundings, and spatial attributes of pathway 

surroundings. The nineteen variables include: 1) pathway pavement, 2) pathway form, 3) pathway end, 

4) pathway side, 5) presence of bench, 6) presence of flowers, 7) slope, 8) presence of light fixtures, 9) 

pathway width, 10) pathway length, 11) pathway global integration value, 12) pathway control value, 

13) pathway depth to landmark, 14) depth to gate value, 15) enclosure type, 16) enclosure degree, 17) 

availability of shade, 18) visual connection with water, and 19) visual connection with landmark.  

The study is conducted in two urban parks located in Beijing, China: Rendinghu Park and Yuetan Park. 

In order to explore the complex mechanism of urban park pathways and seniors' walking habits, a 

mixed methods approach is utilized; specifically, correlational research and short interviews are applied. 

In the correlational research, pathway attributes variables work as independent variables, and the 

number of observed senior users using a particular pathway segment serves as dependent variables. In 

addition, short interviews explore what environmental factors, as well as other factors, may influence 

seniors walking in the park. 
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Significance of the Study  

 

The findings of this research are expected to identify possible urban park pathway characteristics 

related to seniors walking within parks. These findings can help address issues of seniors’ physical 

activities and fill the extant gap in empirical research. For landscape architects and urban designers, the 

findings of this study can provide practical insights on building healthy urban open spaces. In addition, 

the research will also contribute to the study and conceptualization of urban park environments from 

design perspective and provide a framework for future similar studies. Such a framework could be 

understood and utilized by both researchers and designers and could therefore help bridge the gap 

between the research community and design community.  
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CHAPTER 2: LITERATURE REVIEW  

 

Literature in three main areas is reviewed in this chapter, including ecological models in environment 

and human behavior, empirical work in the domain of urban parks and physical activities, and 

interpretation of built and natural environments. Ecological models emphasizing the reciprocal 

relationships between environment and people’s behavior have been widely applied in health 

promotion and can serve as important models for this study. Relationship studies between urban park 

presence/use and level of physical activity have been conducted at different geographic levels 

involving different populations. The findings of these studies help underscore and justify the study 

topic and can provide valuable methodological insights. In particular, seniors’ physical activities and 

park use will be addressed. Influential conceptual models to understand built and natural environments 

have been developed in the fields of architecture, urban design, landscape quality assessment and 

environmental psychology. Empirical studies of parks and physical activities propose park environment 

measurement tools, while theory of space syntax is flourishing in interpretation of buildings and urban 

environment. These extant models and knowledge offer important stances and basis in conceptualizing 

park environments and can greatly help build a conceptual framework of park pathway environment in 

this study.  

 

2.1. Ecological Models  

 

Ecological approaches are concerned with “the interaction between environmental conditions and 

human responses” (Van Kamp, Leidelmeijer, Marsman, & de Hollander, 2003) and assert that 

relationships between environments and human behaviors are transactional and reciprocal; in other 

words, they are “ecological." Ecological approaches widely influence environmental and behavior 

studies and are highly addressed in health promotion.  

 

2.1.1. General Ecological Models in Environment and Behavior Study 

 

Three main ecological models have been developed, including James J. Gibson’s ecological approach 

(Gibson, 1979), Roger G Barker’s ecological psychology (Barker, 1968) and Urie Bronfenbrenner’s 

ecology of human development (Bronfenbrenner, 1975). Due to Gibson'semphasis on environment and 

people’s behavior, this section discusses Gibson’s ecological approach in detail. Additionally, this 
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section develops and briefly introduces the social ecological approach and model of triadic 

reciprocality, based on the above ecological models. 

 

2.1.1.1. James J. Gibson’s Ecological Approach 

 

Gibson (1979) studied psychology at a broad biological level and emphasized the relationships between 

organisms/animals and their entire ecological environment. Gibson believes that people’s visual 

perception of the environment has a significant influence on their behavior, and he argues “to perceive 

them is to perceive what they afford.” His theory of affordance further describes such a mechanism. 

Affordance is defined as “the affordances of the environment are what it offers that animal, what it 

provides or furnishes, either for good or ill”(p.127) (Figure 1). The concept of affordance includes both 

objective dimension and subjective dimension. Objective dimensions refer to the physical properties of 

the environment, such as its surface, layout and materials. Subjective dimensions relate to the fact that 

the same environment can provide different affordances to different users. For example, a cliff or slope 

may mean an ideal play space for skateboarders, but it can also be dangerous for young children. Under 

such an assumption, affordance cannot be measured objectively based on only the physical 

characteristics of environments. Factors such as the needs and conditions of specific people should also 

be taken into account. Bronfenbrenner (1975) shares similar thinking and believes that what matters for 

behaviors and development is the environment as it is perceived rather than as it may exist in “objective” 

reality. This notion provides valuable insight into the measurements of urban open space and addresses 

the necessity to examine different user groups. Apart from a specific animal, Gibson views all other 

organisms in the environment as part of the environment and constituting the affordance of the 

environment collectively. 
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Figure 1: Theory of Affordance Based on James J. Gibson’s Ecological Approach 

The concept of affordance can serve as solid theory and concept for this research. The present study 

emphasizes that environment plays an important role in facilitating or restricting people’s behaviors. 

Specifically, the presence of urban park pathways provides people with places to walk around, and their 

features can influence people’s walking behaviors. In term of subjective dimension, the senior 

population has its own characteristics and needs, which call for special considerations.  

 

2.1.1.2. Social Ecological Approach 

 

Moos (1976)argues that the division between physical and social environments is arbitrary, since 

different environmental characteristics mutually influence one other. The study of physical and social 

environments should be synthesized, and a new inquiry of “social ecological approach” should be 

established. Such a perspective identifies four elements in physical environment: 1) weather, 2) 

architectural environment, 3) population density, and 4) noise and air pollution. Additionally, this 

perspective identifies three social elements: 1) organizational structure, 2) human aggregate, and 3) 

social climate. 

 

This approach emphasizes the complex and multiple-faceted nature of environment, which reminds us 

to consider other social factors rather than exclusively focusing on specific physical environmental 

variables. Social environments in urban parks are equally important and can exert significant influences 

on seniors’ walking behaviors. However, the focus of this study is on physical environment.  
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2.1.1.3. Model of Triadic Reciprocality in Human Cognition and Behavior 

 

Based on theory of triadic reciprocality, human behavior, cognitive and other personal factors, and 

environmental influences all operate interactively as determinants of each other (Bandura, 1986) 

(Figure 2). Unlike the ecological models discussed earlier, cognitive and personal factors are important 

elements that can influence people’s behaviors. This notion is similar to the subjective dimensions in 

the concept of affordance. The model of triadic reciprocality emphasizes the mutual action between 

causal factors, rather than bidirectional influences or systematic causal relationships. Under such an 

assumption, factors and their multiple interactions are all involved in the complex process of 

determining an outcome. Thus, relationships between human behavior, cognitive and other personal 

factors are not simple linear causal relationships. The factor that exercises the most powerful 

constraints or motivations will emerge as the overriding determinant.  

Figure 2: Model of Triadic Reciprocality in Human Cognition and Behavior. 

Source: Bandura (1986, p.24) 

This model addresses complex factors and mechanisms that may influence people’s behaviors. For 

instance, apart from social and physical environmental factors, seniors who have enthusiasm in 

exercise and believe physical activity can bring health benefits may participate in more walking 

activities in urban parks. These cognitive and personal factors are not emphasized in this study; 

however, awareness of their existence and possible impacts on seniors walking will help the researcher 

better understand what might influence seniors walking in urban parks and address them in the research 

design.  
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2.1.2. Application of Ecological Models in Health Promotion   

 

It is believed that both built environments and social contexts work together to facilitate health and 

well-being (Northridge, Sclar, & Biswas, 2003). The ecological perspective suggests that 

people-environment transactions occur in cycles: people influence their settings, and these settings then 

exert some influence over people’s health behaviors (Karen, Frances, & Barbara, 1997). In health study, 

such a perspective helps conceptualize social environmental factors, physical environmental factors 

and personal factors, which can affect health-related behaviors. This section discusses the ecological 

models applied in health promotion.  

.  

2.1.2.1. Social-Ecologic Model in Health Interventions 

 

McLeroy, Bibeau, Steckler, and Glanz (1988) address the importance of ecological models in 

structuring social environments that influence people’s health-related behaviors. They argue that the 

ignorance of the social and organizational contexts of health-related behaviors make it difficult to reach 

specific societal groups with health promotion activities. Health intervention should not focus on 

individuals and individual choices without consideration of environmental factors. Specifically, 

McLeroy, Bibeau, Steckler, and Glanz (1988) identify five analytical levels that focus attention on 

different types of social environments. These levels include intrapersonal factors, interpersonal 

processes and primary groups, institutional factors, community factors and public policy (Figure 3). 

 

These analytical levels highlight different social factors to be considered when examining seniors 

walking in urban parks. All of these social elements can exert influence upon the use of urban parks. On 

an intrapersonal level, one’s love for exercise and natural environment can lead a person to visit urban 

parks and exercise there more frequently. On an interpersonal level, if one’s friends use urban parks and 

talk about their enjoyable experiences, one will be more likely to become involved in park-based 

activities. Similarly, cultural and political factors, such as free entry fees, are equally important. The 

study of the environment and people's physical activities should not neglect these social factors.  
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Figure 3: Social Environments Influencing Health-related Behaviors 

Source: Based on McLeroy, Bibeau, Steckler, & Glanz, (1988) 

2.1.2.2. Stokols’s Framework of Personal and Environmental Factors in Health and Illness 

 

Stokols (1992) proposes the concept of health-promoting environments and addresses the potential 

value of environmental interventions in health promotion programs. This perspective highlights the 

multidimensional and complex nature of human environments. Environments are divided not only into 

physical and social aspects, but also into subjective and objective realms. Environment can then be 

studied at various levels, including an array of independent attributes and in terms of the composite 

relationships among several features. This applies to people’s behaviors also, which are possible to 

study at both the individual and group level. These complexities bring huge challenges and difficulties 

in defining the proper contextual scope and dimensions when researching environment and behavior. 

 

Stokols (1992) divides healthfulness into three facets, including physical health, mental and emotional 

well-being, and social cohesion at organizational and community levels (Figure 4). Design and physical 

environments can influence all these aspects inclusively by providing injury-resistant design, high 

aesthetic qualities and participatory design and management. For example, urban open spaces can 
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provide exercise equipment and space to promote physical health. Regarding mental health, people can 

release stress when in contact with nature in urban parks and increase their mental and psychological 

health. Moreover, urban open space offers social interaction opportunities among users, which help 

enhance social cohesion at a community level.  

Figure 4: Facets of Healthfulness Based on Stokols’s Framework 
Source: Stokols (1992) 

Stokols (1992) also identifies personal and environmental factors in health and illness (Figure 5) and 

divides them into two clusters, including biopsycho behavioral factors and sociophysical 

environmental factors. Sociophysical environmental factors refer to geographic, architectural and 

technological, and sociocultural factors. Within the architectural and technological factors, elements 

related to urban open space include environmental aesthetics, indoor and outdoor air pollution, and 

effective design of health care facilities. 
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Figure 5: Personal and Environmental Factors in Health and Illness Based on Stokols’s Framework 

Source: Stokols (1992) 

2.1.2.3. Social Determinants of Health and Environmental Health Promotion 

 

Northridge, et al. (2003) constructed a model dividing environmental research into four levels: macro 

level, meso/community level, micro/interpersonal level, and Individual or population level. Under such 

a framework, built environment ascribes to community and interpersonal levels and is the element most 

subject to policy manipulation, meaning it possesses the greatest potential benefit for improving overall 

population health and well-being.  

 

 

2.1.2.4. Ecological Model of Active Living 

 

Sallis, et al. (2006) propose a framework that applies the ecological model into the study of active 

living and argue in favor of applying multi level interventions and interdisciplinary methods to 

promote active living. The concept of “active living” has evolved into a broad concept that incorporates 

household activities, occupational activities, active recreation, and active transportation. The 
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framework is built around these four domains of active living and aims to illustrate the roles numerous 

disciplines can play in the research of active living. 

 

There are four analytical levels, including intrapersonal, perceived environment, behavior settings and 

policy environment. The intrapersonal level refers to demographics, biological, psychological and 

family solution factors; the disciplines of psychology and behavior science study these elements. 

Perceived environment is distinguished from objective environment, which could greatly influence 

behaviors. Behavior settings refer to the places where physical activity may occur; their access and 

specific characteristics are key aspects to consider. Researchers with backgrounds in urban planning, 

transportation, leisure, and recreation studies have worked extensively in this area. Policy environment 

also has a huge impact on active living, and the disciplines of public policy, economics and political 

science contribute to this area. Social and cultural environment, natural environment, and information 

are variables thatcan cut across various levels. Information environment includes counseling in health 

care settings, as well as news, advertising, and program components of mass media. Information is an 

important component of behavior settings. Different from other environment-centered models, the 

ecological model of active living integrates human behaviors and environmental determinants and 

examines environmental influences on each domain of active living in a more specific way. 

 

2.1.3. Summary  

 

Ecological models offer an exciting perspective in probing reciprocal relations between environment 

and human behaviors. Building on ecological models, the social-ecological approach and model of 

triadic reciprocality are proposed, and social factors, cognitive factors and personal factors are 

addressed. When health promotion and active living applies such ecological models, factors are 

highlighted in a vertical manner from intrapersonal, community, and cultural to architectural and 

geographic factors. The conceptual frameworks reviewed here identify related factors from distinctive 

perspectives and with various emphases, while illustrating the fact that mechanisms between 

environment and people’s behaviors are extremely complex. It is worth noting that the concept of a 

health promoting environment and facets of healthfulness have been proposed by Stokols (1992). More 

importantly, built environment is believed to have the greatest potential benefit for health promotion. 

 

The above ideas and models provide a solid basis for this study. Built environment is believed to have 

12 



influences on people’s behaviors; thus, it is justified to hypothesize that the urban park pathway 

environment may influence seniors’ walking behaviors. Due to time and capability limitations, this 

study is unable to address other social and personal factors. However, acknowledging and considering 

these factors and keeping them as constant as possible can help improve the credibility of this study.  

 

2.2. Urban Parks and Physical Activity  

 

Urban parks have multiple functions and can support various activities. Their rolesin encouraging 

physical activity is widely agreed upon and heavily addressed. Extensive theoretical and empirical 

work has explored how urban parks can influence physical activities. Their insightful findingsserve as 

solid basis for this study. One recent study has found that, of all park facilities, trails had the strongest 

relationship with park use for physical activity (Kaczynski, Potwarka, & Saelens, 2008). Walking is one 

of the most popular leisure-time physical activities among adults in the US (DHHS, 1996). Walking can 

bring significant health and mobility benefits, especially for seniors (Wang & Lee, 2010). However, 

research has found that older respondents had lower activity levels compared to individuals in other age 

ranges (Hagstromer, et al., 2010). These all call for more attention on seniors’ physical activities and 

highlight the necessity to look into urban park pathways and seniors walking. This section discusses the 

park’s role in supporting activity, as well as related conceptual frameworks and empirical findings.  

 

2.2.1. Park’s Role to Support Activity  

 

Park functions have evolved dramatically throughout history and in response to social-economic 

conditions. From the mid-nineteenth century to contemporary society, four phases of urban park 

development have been identified, including the pleasure ground, the reform park, the recreation 

facility, and the open space system (Marcus & Francis, 1998). In the 1930s,concern for the physical and 

moral welfare of the population shifted the focus of open space provisions from providing sites for 

predominantly passive recreation activities to providing recreation grounds for active sports and 

physical training (SC& SSRC, 1983). Since then, people have come to recognize parks’ importance in 

facilitating active living. 

 

Marcus and Francis (1998) classify park-based activities into conventional and unconventional. 

Conventional activities refer to court games, informal recreation such sunbathing, lawn games, jogging, 
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sledding, and skating. Unconventional activities include walking dogs, cycling, roller-skating. Some 

people consider these activities unsuitable in parks but not illegal. According to Marcus and Francis 

(1998), informal recreation spaces are of greater importance, for these sites have a degree of flexibility 

and can afford various kinds activities. Such a notion points to the important flexible characteristics of 

urban parks. Other recreation sites, such as gyms or courts, lack this flexibility. As Marcus and Francis 

(1998) said, parks are simply “facilities for informal games,” and should not be over-planned. Rutledge 

(1971) holds a similar opinion and believes that the purpose of park design is to provide users with an 

experience that may extend what they already understand.  

 

 

2.2.2. Physical Activity  

 

According to U.S. Department of Health and Human Services (DHHS, 1996), physical activity is 

defined as “Bodily movement produced by contraction of skeletal muscle that increases energy 

expenditure above the basal level. Physical activity can be categorized in various ways, including type, 

intensity, and purpose” (p. 20). The Transportation Research Board’s (TRB) special report (2005), Does 

the built environment influence physical activity?, identifies four types of physical activities, including: 

1) leisure-time recreation and exercise, such as bicycle riding and working out at a sports club; 2) 

transport or utilitarian travel, such as commuting and grocery shopping; 3) household production and 

home maintenance, such as housework, gardening, and raking leaves; and 4) occupation-related 

physical activity, such as physically active jobs and stair climbing at work. The study considers walking 

within parks leisure-time recreation and exercise activity.  

 

The health impacts of physical activity are widely recognized and addressed. According to the 

Department of Health and Human Services (2000), regular physical activity is associated with lower 

death rates for adults of any age, even when only moderate levels of physical activity are performed; 

furthermore, it can help prevent high blood pressure and reduce high blood pressure. Regular physical 

activity can improve and maintain strength and agility among older adults, which reduces the risk of 

falling. These factors help seniors maintain an independent living status.  
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2.2.3.  Conceptual Framework in Study of Urban Parks and Physical Activities  

 

The role of urban parks in supporting physical activities has attracted tremendous attention in recent 

studies. Bedimo-Rung, et al. (2005) classify park-related activity into two categories: physical activity 

within park and park visitation. Park visitation refers to an individual’s visit of the park, regardless of 

the type of activity they pursue. The concept of physical activity within the park describes the level of 

activity they engage in, including sedentary, moderate and vigorous activities. Such a classification 

helps define park-based activities in a more specific manner. 

 

Bedimo-Rung, et al. (2005) developed a model to guide research in parks and physical activities, with 

an emphasis on park features and geographic scale (Figure 6). The model identifies four geographic 

areas: activity areas, supporting areas, overall park, and surrounding neighborhood. Park activity areas 

refer those sections, zones, or opportunity areas within a park wherein the specific design or common 

use is for physical activity; examples include sports fields and courts, paths or trails, playgrounds, or 

open green spaces. Park supporting areas include those facilities and equipment that make physical 

activity in parks attractive and safe to a variety of users, such as community buildings, shelters, 

restroom/changing facilities, and picnic areas. Overall park environment is the overall impression and 

meaning ascribed to the park. These park characteristics refer to aesthetic appeal, size, and diversity of 

programs. Such characteristics are not limited to specific areas of the park and therefore apply to the 

overall park. Surrounding neighborhood includes the characteristics of the neighborhood, such as 

accessibility, aesthetics, and safety. All of these factors influence people’s use of urban parks.  

 

Six park conceptual areas help researchers better operationalize measurements of park features in 

relation to physical activities. They are features, conditions, access, esthetics, safety, and policies. Park 

features include the facilities, programs, and diversity offered by parks. Condition refers to the 

maintenance the parks receive on a regular basis and avoid those parks containing elements in disrepair. 

Accessibility contains four elements, including availability of parks, equitable access, individual access, 

and within park access. Aesthetics refers to the design characteristics of the park, including the size of a 

park and its layout, landscape, the balance between sun and shade, topography, ease of access, and 

visual appeal. Safety refers to the personal security of park users, defined and operationalized as both a 

perceived and an objective measure. Policies include issues related to park design policies, park 

management practices, and budget procedures.  
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Such a framework serves as important base for future research and supports the findings highlighted in 

empirical work. McCormack, et al. (2010) synthesize similar park attributes that may influence 

physical activity, including features, accessibility, aesthetics, and safety, based on the review of 

qualitative researches on physical activity in urban parks. The framework also serves as important basis 

to help conceptualize the park environment at different levels and with various emphases. Producing a 

specific park characteristic is possible by combining components from conceptual areas and geographic 

areas. In this study, the park pathway is an environmental variable, which belongs to the activity zone. 

If we consider it together with condition, we produce a variable of pathway condition. If we consider it 

with aesthetics, we generate pathway views or design as a new variable. The framework allows 

researchers to study park environments in a more systematic and thorough way.  

Figure 6: Conceptual Model of Urban Parks and Physical Activities 
 Source: Bedimo-Rung, Mowen, and Cohen (2005) 

2.2.4. Empirical Research in Urban Park and Physical Activity 

 

A number of empirical studies explore the relationship between urban parks and physical activities. 

These studies extensively address factors from neighborhood level to park activity zone level. This 

section categorizes and synthesizes findings and insights based on Bedimo-Rung’s framework (see 

2.1.2).  
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2.2.4.1. Relationship between Urban Park and Physical Activity/Health Benefit  

 

Studies heavily address two kinds of relations regarding urban parks and physical activities. One is the 

link between the presence of urban parks and overall physical activity levels at the neighborhood scale, 

and the other is the relationship between park use and level of physical activity. Empirical research 

indicates that positive relationships exist for the above two associations. For instance, a qualitative 

study of older individuals’ physical activities reports that landscape is an important category in 

encouraging activity (Strath, et al., 2007). In this instance, landscape refers to parks and greenways. 

Cohen, et al. (2006) found that adolescent girls who live near more parks tend to engage in more 

non-school, moderate/vigorous physical activity than those living near fewer parks. Access to beach 

and public open spaces and having a “highly walkable” neighborhood increases walking behaviors 

(Owen, Humpel, Leslie, Bauman, & Sallis, 2004). According to Giles-Corti, et al. (2005), those who 

use public open spaces are nearly three times as likely as others to achieve recommended levels of 

physical activity.  

 

Sitting and walking are the most frequently observed park-based activities. Cohen, et al. (2007) found 

among users of eight neighborhood parks in Los Angeles, 66% remained sedentary, 19% walked, and 

16% engaged in vigorous activity. Those observed were typically sitting or picnicking (22%), playing 

basketball (15%), spectating organized sports (13%), playing soccer (9%), and using the playground 

(8%). In another study conducted in Tampa and Chicago, 70% of park users engaged in sedentary 

behavior (Floyd, Spengler, Maddock, Gobster, & Suau, 2008).  

 

 

2.2.4.2. Neighborhood Factors and Parks Visit/Physical Activity 

 

Current empirical research investigates how the built environment at the neighborhood level influences 

park visits (use of parks). Accessibility garners the most attention among all neighborhood factors. 

Basically, park accessibility refers to the spatial configuration of neighborhood parks, the number of 

parks and their spatial distribution across neighborhood areas or local regions (Zhang, Lu, & Holt, 

2011). There is a positive association between the overall use of public open space and accessibility; 

people with good access to large, attractive public open space are twice as likely to use the space 

compared with those with poor access (Giles-Corti, et al., 2005). A survey in Australia found that most 
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users live within a 500-meter radius of a park (Just, 1989). Coombes, Jones, and Hillsdon (2010) found 

that adults who live close to green space tend to use the space frequently, and frequency of use declines 

with increased distance. Moreover, respondents living close to green space classified as a formal park 

were more likely to achieve recommended levels of physical activity and less likely to be overweight or 

obese. When accessibility is measured in term of axial line distance (calculated based on space syntax 

theory), it is a proven determinant in influencing the frequency of urban green space visits (Stahle, 

2010). Studies also address sidewalk, crime, and poverty at the neighborhood level. Baran, et al. (2013) 

note that the availability of sidewalks and intersections in the park’s neighborhood positively associates 

with park use among youth and adults. Conversely, crime, poverty, and racial heterogeneity of the 

surrounding neighborhood negatively associates with park use.  

 

2.2.4.3. Park Characteristics and Park visit/Physical Activity 

 

There is extensive discussion on park size and features at the overall park level; however, the findings 

are mixed. A large, high-quality park encourages physical activity and offers additional physical 

benefits (Kaczynski, et al., 2008; Ries, et al., 2009;Sugiyama, Francis, Middleton, Owen, & Giles-Corti, 

2010). Empirical studies often study park accessibility, sizes and features collectively and compare 

these features to determine the most predominant one. Findings suggest that park size and features are 

more important in facilitating physical activities than accessibility. For example, in a study with 

adults,Sugiyama, et al. (2010)observed that the presence of a large, high-quality park within walking 

distance of one’s home may be more important in promoting sufficient amounts of walking or health 

benefits than the presence of an open space within a shorter distance. Kaczynski, et al. (2008) found an 

increased likelihood of physical activity in parks with more features, while size and distance did not 

significantly predict activity. Baran, et al. (2013) found larger park size tends to associate with more 

park use for 6-12-year-old children and adolescents. Adverse findings also exist; for example, 

according to Golicnik (2008), large parks are mainly used for rest and relaxation and passive use such 

as sitting on a bench, which has been observed among children, the young and old, and single person to 

groups. These mixed conclusions points to the complexity of mechanisms that impact park use, in 

which physical, social, and cultural factors always entwine with each other. Safety, social factors, and 

maintenance are also important issues impacting park use (Veitch, Bagley, Ball, & Salmon, 2006). 

Dirty areas, the presence of litter, and over filled rubbish bins affect cleanliness and influence park use 

(McCormack, et al., 2010). Poorly equipped, outdated, or mentally or physically unstimulating park 
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facilities are also of great concern for parents when they bring their children to parks (McCormack, et 

al., 2010). 

 

2.2.4.4. Activity Zone Characteristic and Park Visit/Physical Activity 

 

According toKaczynski, et al. (2008), park facilities are more important than park amenities in 

supporting opportunities for physical activity. Park facilities refer to primary settings for physical 

activity, while park amenities include drinking fountains and tables. Other researchers report similar 

findings. Shores and West (2008)highlight a significant, positive relationship between use of 

playgrounds, courts, and paths and physical activity intensity. The highest proportion of 

moderate-intensity physical activity occurs on sports fields and paths, while people tend to remain 

sedentary in open green spaces and shelter/picnic areas. According to Cohen, et al. (2007)’s 

observation of 165 park activity zones in city of Los Angeles, people most often engaged in walking 

and vigorous activity in the multipurpose fields (34%), volleyball courts (33%), tennis courts (32%), 

basketball courts (31%), and playgrounds (26%). Similar findings emerge in a study of park-based 

physical activity in the diverse communities in city of Tampa and Chicago (Floyd, et al., 2008). More 

than one-half of park users in both cities engaged in sedentary behavior. The size of all activity zones in 

parks also plays a role in their use; Baran, et al. (2013) determined a positive association between zone 

size and boy’s and men’s presence.  

 

2.2.5. Role of Park Pathways in Promoting Physical Activity 

 

Among all activity areas, trails or paths are important elements in facilitating people’s physical 

activities; accordingly, empirical research examines these most frequently (Kaczynski & Henderson, 

2007). According to Kaczynski, et al. (2008),the presence of a paved trail is a significant predictor of 

some physical activity occurring in a park, and parks with a paved trail receive 26 times more use for 

physical activity than parks without a paved trail. In other words, among all park facilities, trails have 

the strongest relationship with park use for physical activity. After interviewing 41femaleusers in 

Prospect Park, Kira (2006) found the park’s inner perimeter road saw heavy use for running, walking, 

skating, or cycling. According to Reed, et al. (2008), paved trails are the most heavily-used activity 

settings for men and women as compared to nine kinds of activity settings in 25 community parks. Nine 

hundred fifty-eight (60%) male adults and 771 (81.1%) female adults used the paved trails during the 
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summers of 2004 and 2005. Softball and baseball fields are the second most heavily used activity 

setting for adults. In a qualitative study, the availability of walking surfaces or cycle ways proved to be 

an important factor in influencing walking or cycling in parks (Corti, Donovan, & Holman, 1996).  

.  

2.2.6. Walking  

 

As an important form of physical activity, walking is an acceptable, accessible exercise practiced by 

people of nearly all ages throughout the world (Bassett, Mahar, Rowe, & Morrow, 2008; Siegel, 

Brackbill, & Heath, 1995).Walking is one of the most popular leisure-time physical activities among 

US adults (DHHS, 1996). Walking has many health benefits. According toEyler, Brownson, Bacak, 

and Housemann (2003), regular walkers have more self-confidence and more social support than 

occasional or never walkers, and never walkers are more likely to report feeling unhealthy. Walking can 

help reduce rates of chronic disease and ameliorate rising health care costs (Lee & Buchner, 

2008).Generally, two distinct kinds of walking are identified: recreational walking and utilitarian 

walking (Baran, Smith, Dulger-Turkoglu, Marans, & Bolen, 2011).There are many ways to measure 

walking including pedometers, accelerometers, trail counters, direct observation, physical activity 

questionnaires, and transportation surveys (Bassett, et al., 2008). Pedometers are small devices worn on 

the body that measure steps or distance. Accelerometers are small devices worn on the belt that 

measure instantaneous accelerations to estimate energy expenditure. Electronic trail counters register a 

count when a person is passing by and record the number of counts in a certain period.  

 

2.2.7. Seniors' Physical Activity and Park Use  

 

For seniors, a moderate amount of regular physical activity can minimize the physiological effect of 

aging and limit the development of chronic disease, which help improve quality of life (Chodzko-Zajko, 

et al., 2008). However, a recent study found that older respondents have lower activity levels compared 

with the population in other age ranges (Hagstromer, et al., 2010). Walking can bring significant health 

and mobility benefits for seniors (Wang & Lee, 2010) and is also a low-cost, low-impact way to stay 

healthy (Cunningham, et al., 2005). Empirical research addresses seniors’ special needs and patterns of 

physical activities. In a structured interview of older people in Lincoln Park, Chicago, participants rated 

exercise as the fourth most important psychosocial benefit (Tinsley, Tinsley, & Croskeys, 2002). In 

study of eight parks in Los Angeles,Cohen, et al. (2007) found that the park with a track appeared to 
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draw a large proportion of older individuals and called for further examination of whether track 

facilities can draw older people. In term of park use, Cohen, et al. (2007) argue that seniors may need 

special programs or incentives to use park facilities. 

 

2.2.8. Summary and Map of Empirical Findings  

  

Extant empirical studies provide insightful findings regarding urban park and physical activities. Three 

specific large-scaled domains emerge: 1) environment-urban parks; 2) human behavior-physical 

activities; and 3) population. Urban parks, specifically park pathways, are the environment of concern 

for this study; walking behaviors is the focus of behavior, and seniors are the target population. A map 

of empirical findings organized in six domains is developed (Figure 7) to better illustrate how previous 

findings can underlay this study. In urban parks, trails/ paths have been identified as important elements 

in facilitating people’s physical activities (Kaczynski & Henderson, 2007). Senior citizens they tend to 

prefer parks with a track (Cohen, et al., 2007). These findings provide strong justifications for the 

present study. As noted earlier, the urban park environment is multidimensional. Multiple factors could 

influence park visits and park-based physical activity. These findings remind us to consider other 

related elements when focusing on the park environmental variable.  
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Figure 7: Map of Empirical Findings Related to Urban Park and Physical Activity  
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2.3. Interpretation of Built and Natural Environment  

 

Design literature in the fields of architecture (Ching, 2007), urban design (Ewing, Handy, Brownson, 

Clemente, & Winston, 2006), and landscape quality assessment (Daniel & Vining, 1983) provide 

conceptual models for understanding built and natural environments. These models frame the 

environment from multiple perspectives and with different emphases. They can offer valuable lessons 

in the conceptualization of urban park pathway environment.  

 

 

2.3.1. Architecture Space  

 

The concept of space plays an important role in architecture and is among the most essential issues in 

architecture design. Space is physically defined by two kinds of perceivable objects: objects 

surrounding it or objects within it (Hertzberger, 2000). Elements of form define the spatial boundaries 

of space and therefore can influence our perception of the particular space (Ching, 2007). Literature 

also addresses basic elements and methods in space definition. According to Ching (2007), these 

elements could be classified into horizontal elements and vertical elements. Horizontal elements refer 

to horizontal planes; different kinds of spaces are created by elevating, depressing or putting them 

overhead. Vertical elements mainly refer to vertical linear elements and vertical planes; they have a 

greater presence in architecture design and are more powerful in separating or establishing spaces, as 

well as in providing sense of enclosure.  

 

If these elements are crucial to define a space, space in turn can be categorized according to layout of 

their spatial boundaries. For example, some spaces have objects as vertical boundaries in two or three 

directions; others may have boundaries in four directions, which may result in a stronger sense of 

enclosure. Such a framework extends into outdoor natural space, for all objects have the ability to 

define space. In outdoor spaces, vertical elements are not solid walls, but rather more flexible elements 

such as trees or lush bushes. Vegetation equally possesses the abilityto define spaces. For instance, 

bushes along activity zones in four directions offer a strong sense of enclosure and define the space 

clearly. In a similar manner, lawns, soil, and brick pavements work as horizontal spatial elements and 

create various spaces. Such a framework allows for interpreting the outdoor natural environment from a 

more abstract spatial perspective, which underlies other representational conceptualizations.  
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When spatial elements are placed, two kinds of continuities proposed by Ching (2007) maybe 

interrupted; they are spatial continuity and visual continuity. Spatial continuity indicates that people 

can walk freely without the encountering obstacles, while visual continuity means there are no 

blockages to a people’s line of sight. When a person stands in front of a wall that is taller than their chest 

but lower than their shoulder, they can look through the wall; however they will have difficulty striding 

the wall. In such a circumstance, the wall interrupts the individual’s spatial continuity, but it maintains 

visual continuity. Both spatial continuity and visual continuity focus on the relationships between 

different spaces and are not an isolated attribute of a single space. For example, we may say visual 

continuity between a particular activity zone and water body exists; however, we cannot say the activity 

zone has visual continuity in isolation. Connecting spaces create spatial continuity between spaces. Just 

as corridors connect different rooms in buildings, pathways work as connectors linking different 

outdoor areas. With the help of these connecting spaces, most areas in a system, whether indoor or 

outdoor, gain spatial continuity with other spaces. However, the degree of spatial continuity may vary 

according to their positions within the network.  

 

2.3.2. Conceptual Models of Urban Environment  

 

There are several conceptual models of urban environments, each with a different purpose and 

emphasis (Figure 8). Transportation planning literature has proposed a “3Ds” model in conceptualizing 

built environments; urban design literature extended that model to include aesthetic considerations. 

Extraordinary efforts quantify urban design qualities, and several qualities have proven quantifiable. 

Lynch views of urban environment from the angle of people’s perception. Because of  the similarity 

between urban environments and urban parks, these frameworks provide tremendous insights for this 

study.  
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Figure 8: Conceptual Models of Building and Urban Environment in Architecture and Urban Design 

2.3.2.1. Dimensions of Built Environment from the Transportation Planning Perspective  

 

Cervero and Kockelman (1997) proposethe“3Ds” framework of built environment, comprising density, 

diversity, and design dimensions. The framework meets transportation objectives. In this instance, 

“built environment” refers to the physical features of the urban landscape (i.e., alterations to the natural 

landscape) that collectively define the public realm. These features may be as modest as a sidewalk and 

in-neighborhood retail shop or as large as a new town.  

 

Empirical research evaluates each of the three elements by several variables in empirical researches. 

Density is measured by population density, employment density, and accessibility. Diversity is 

evaluated by dissimilarity index, entropy index, vertical mixture, activity center mixture, commercial 

intensities, and proximities to commercial-retail uses. Design is measured by three clusters of variables, 

including streets, pedestrian and cycling provisions, and site design. Variables of streets refer to 1) 

predominant patterns of street (e.g., regular grid or curvilinear grid); 2) proportion of four-way 

intersections; 3) per developed acre rates of freeway miles within or abutting tracts, number of freeway 

under-and over-passes, number of blocks, and number of dead ends and cul-de-sacs;and 4) averages of 

arterial speed limits and street widths. Variables of pedestrian and cycling provisions include 

1)proportion of blocks with sidewalks, planting strips, and overhead streetlights; 2) proportion of 

intersections with signalized controls;3) averages of block length and sidewalk width; and 4)bicycle 

lanes per developed acre. Finally, site design refers to the proportion of commercial-retail and service 
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parcels with off-street parking and off-street parking between the store and curb.  

 

Since urban park pathways and city streets share similar components and patterns, such as connectivity 

and network, this model can provide helpful insights to better frame the park pathway environment. It is 

worth noting that different variables express each dimension; however, none of the variables alone fully 

portrays that dimension, but they together more completely characterize the dimension. Cervero and 

Kockelman (1997) argue that the design dimension, in particular is a qualitative concept that almost 

defies measurement and certainly requires more than a single variable to capture its full complexity and 

many subtleties.  

 

2.3.2.2. Dimensions of Built Environment from the Urban Design Perspective  

 

Handy, Boarnet, Ewing, & Killingsworth (2002) propose a framework of identifying relationships 

between built environment and travel behaviors. Different from the “3Ds” framework, this model 

comes from the perspective of urban design. This model measures the characteristics of built 

environment at two levels: local (or neighborhood) and regional.  

 

There exist five interrelated and often correlated dimensions of the built environment at the 

neighborhood level, including density and intensity, land use mix, street connectivity, street scale, and 

aesthetic qualities. Density and intensity means the amount of activity in a given area. Land use mix 

refers to the proximity of different land uses, including variables such as distance from a house to the 

nearest store, and share of total land area for different uses. Street connectivity implies directness and 

availability of alternative routes through the network, such as intersections per square mile of area, the 

ratio of the straight-line distance between two points, and the distance along the network between these 

points. Street scale is the three-dimensional space along a street as bounded by buildings, including 

variables such as ratio of building heights to street width and average distance from street to buildings. 

Aesthetic qualities are the attractiveness and appeal of a place, including the design of buildings; these 

may include the size and orientation of windows. More often described than measured, aesthetic 

qualities are the most intangible of the five dimensions. 
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2.3.2.3. The Image of the City  

 

Lynch’s (1960) seminal work emphasized people’s perception of environment and asserted that 

environmental images are the result of a two-way process between the observer and environment. The 

environment provides distinctions and relations, and the observer selects, organizes, and endows with 

meaning what he or she sees. Lynch identified five types of elements that constitute the content of the 

image of the city: paths, edges, districts, nodes, and landmarks. Paths are “the channels along which the 

observer customarily, occasionally, or potentially moves.” Edges include “the linear elements not used 

or considered as paths by the observer.” Districts refer to “the medium-to-large sections of the city, 

conceived of as having two-dimensional extent, which the observer mentally enters ‘inside of’ and 

which are recognizable as having some common, identifying character.” Nodes include “points, the 

strategic spots in a city into which an observer center, and which are the intensive foci to and from 

which he is traveling.” Landmarks are “another type of point-reference, but in this case the observer 

does not enter within them, they are external” (p. 46). Such a framework frames the urban environment 

from a perceptual perspective and has gained wide acceptance and influence. In this study, the urban 

park pathway accommodates people’s circulations and has close connection with concept of 

“paths.”According to Lynch (1960), nodes may be junctions of paths or concentrations of some 

characteristic. People have to decide where they will go at junctions of paths, while concentration of 

characteristicsusually symbolizes an important region. Landmarks possess the key physical 

characteristic of singularity, as they are usually visible from many locations.  

 

2.3.2.4. Quantification of Qualitative Urban Design Qualities 

 

Reid, Susan, Ross, Otto, & Emily (2006) quantified qualitative urban design qualities. They aimed at 

moving from these highly qualitative definitions of urban design qualities to operational definitions that 

capture the essence of each quality, whichcan be measured with a degree of reliability across raters. The 

protocols for measuring urban design qualities can be used by observers without any training in urban 

design. Their research is based on the assumption that perceptions intervene (or mediate) between 

objective measurements and subjective reactions and lie on the causal path between the physical 

features of the environment and walking behavior.  

 

The authors considered the nine most heavily discussed urban design qualities in existing literature. 
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Results indicate that five of the variables met the criteria for quantification, including imageability, 

enclosure, human scale, transparency, and complexity. The other four qualities that did not meet this 

criterion are legibility, coherence, linkage, and tidiness. Imageability is the quality of a place that 

makes it distinct, recognizable, and memorable. Enclosure refers to the degree to which buildings, walls 

and other elements visually define streets and other public spaces. Human scale refers to a size, texture, 

and articulation of physical elements that match the size and proportions of humans and correspond to 

the speed at which humans walk. Transparency refers to the degree to which people can see or perceive 

what lies beyond the edge of a street or other public space. Complexity refers to the visual richness of a 

place. 
 

2.3.3. Landscape Quality: Scenic Beauty Assessment  

 

Landscape quality assessment seeks to determine the relative location of different landscapes along a 

dimension of scenic beauty (Daniel & Vining, 1983). It is also a process to identify landscapes likely to 

be preferred by humans (Kaplan, 1975b). Such an evaluation relies on the assumption that scenic 

beauty is one attribute of landscape, and by describing physical elements of landscape, its scenic beauty 

could also be described (Arthur, Daniel, & Boster, 1977). The essential role of observers is also 

heightened; observers’ past experiences and standards for beauty can influence the evaluation of scenic 

beauty(Arthur, et al., 1977). In addition, the immediate context in which an observer judges a landscape 

may also influence his or her criteria (scenic beauty estimation method). Many conceptual models help 

us better understand natural environment, such as Kaplan’s understanding-exploration preference 

matrix and visual resource management program (Figure 9).  

28 



Figure 9: Interpretation of Natural Environment 

2.3.3.1. Landscape Quality / Scenic Beauty Assessment Models  

 

Five distinct assessment models exist in the landscape quality assessment,  including: 1) ecological, 2) 

formal aesthetic, 3) psychophysical, 4) psychological, and 5) phenomenological (Daniel & Vining, 

1983). The ecological model places primary emphasis on “naturalness” and considers any evidence of 

human influence as negative. The formal aesthetic model is widely used by landscape architects and is 

based on the premise that aesthetic value is inherent in the abstract features of the landscape. These 

features include basic forms, lines, colors, textures and their interrelationships. Landscape elements’ 

variety, harmony, unity, and contrast determine their aesthetic value. The psychophysical model seeks 

to establish precise quantitative relationships between physical features of environmental stimuli and 

human perceptual responses. Stimuli refer to lights, sounds or objects’ brightness, loudness or weight; 

people’s perceptual response mainly defines scenic beauty or preference. Psychological model 

emphasizes the perceptual dimensions of landscape, such as coherence, complexity, and mystery, and 
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highlights the cognitive and affective reactions evoked by these landscapes. Finally, phenomenological 

model conceptualizes landscape perception as an intimate encounter between a person and environment, 

and places greater emphasis on individual subjective dimensions. In this model, detailed personal 

interview and verbal questionnaire are principal methods used.  

 

2.3.3.2. Psychological Model: Kaplans’ Understanding-Exploration Preference Matrix  

 

Psychologists believe that different landscapes can induce different reactions in people; those 

scenically beautiful landscapes tend to evoke people’s positively toned emotions (Daniel & Vining, 

1983). Kaplan and Kaplan (1989) assert that humans interpret environments based on their possible 

functions within it. Environments that can help people better function are preferable. On the other hand, 

information is basic to human functioning, and humans are unconsciously addicted to information. 

Thus, people prefer an environment that can offer information related to people’s basic functions. 

Among all people’s functions, understanding and exploration are the most basic ones (Kaplan & 

Kaplan, 1989). Based on all the above premises, Kaplan and Kaplan (1989) propose a nature preference 

matrix (Table 1), which is concerned with the informational needs of understanding and exploration 

and with a dimension that considers how readily available the information is. Four characteristics of the 

environment, coherence, legibility, complexity and mystery, are then placed within this two-by-two 

matrix.  

Table 1: Kaplan’s Understanding-Exploration Preference Matrix 

 Understanding Exploration 

Immediate Coherence Complexity 

Inferred, Predicted Legibility Mystery 

In this model, there is a relationship between coherence and legibility and human understanding; 

complexity and mystery, on the other hand, are concerned with human exploration. With regard to 

readiness, environments with more coherence and legibility provide immediate information, and 

environments that offer more complexity and mystery produce more inferred information. In this 

instance, complexity is defined in terms of the number of different visual elements in a scene and the 
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intricacy and richness of the scene. A highly coherent environmental scene is orderly and together; 

anything that helps organize the patterns of brightness, size, and texture in the scene into a few major 

units only enhances the coherence of the scene. A coherent setting can help people make sense of the 

environment. A legible space is easy to understand and remember, is well structured, and has 

identifiable objects. People can easily find their way to a point and return to the starting point in a 

legible space. Mystery means information in the environment promises that one could learn more. 

Overall, this framework helps researchers select variables in empirical studies as well as interpret their 

findings. However, Daniel and Vining (1983) argue that some psychological dimensions of landscape, 

such as mystery, should have a stronger relationship with the physical attributes of environment in 

order to achieve the potential generality in empirical studies.  

 

In addition, Kaplan and Kaplan (1989) identify two types of categories of environment; one of the types 

focuses on content, while the other focuses on spatial configuration. The content-based category 

highlights the specific objects or elements in environments, whereas the spatial configuration category 

focuses on the arrangement of elements in the scene. Among all configuration variables, degree of 

openness and spatial definition seem to be the most important. According to Kaplan and Kaplan (1989), 

when environments are grouped into urban and natural categories, the environments in which nature 

dominates scenes are generally most preferred. In the spatial configuration category, open, 

well-defined environments, such as a wide lawn with row of trees on each side, consistently generate 

favorable responses. Wide lawns help achieve openness, and trees planted in a line serve as edge and 

contribute to the clear definition of the space.  

 

Literature also highlights the importance of visual access and vistas. According to Kaplan, Kaplan, and 

Ryan (1998), visual access can increase people’s confidence and influence their decisions about 

locomotion. Thus, the understanding-exploration preference matrix should serve as a criterion when 

evaluating the enjoyment particular views or vistas provide.  

 

2.3.3.3. Visual Landscape and Key Environmental Variables  

 

People experience much of the physical environment visually, and landscape is basically a visual 

experience (Kaplan,1975). The visual information we receive from an environment can significantly 

influence our perceptions of that environment. Based on these assumptions, visual landscape is defined 
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as “ the totality of what is seen within the view shed, not necessarily what it consists of in any one place” 

(Sheppard, 2004). It is worth noting that such a definition of visual landscape includes all the visual 

stimuli appearing in one’s field of view, regardless of their spatial relation to the observer.  

 

Empirical studies widely use landscape slide samples to function as visual stimuli to observers. 

Landscape attributes and elements are usually conceptualized at general and specific levels. General 

frameworks are then applied to a wide range of environments, while more specific frameworks focus 

on particular type of landscape (Ulrich, 1986). Regarding the general conceptual framework, Sheppard 

(2004) argues that visual landscape compositional types should be proposed at two levels, including 

spatial configurations and small scale compositions. Spatial configurations refer to 1) panoramic 

(offering unobstructed views over a large area), 2) feature (views dominated by a major landscape), 3) 

enclosed (views confined by enclosing elements), and 4) focal (views focused in a particular direction 

by the alignment of topographic or other landscape components). Small-scale composition includes 

canopied (views with overhead closure) and detailed(views of small-scale landscape features). The 

Visual Resource Management Program (Bureau of Land Management,1980) rating criteria is based on 

seven main characteristics of the landscape: 1) landform, 2) vegetation,3) water,4) color, 5) adjacent 

scenery, 6) scarcity, and 7) cultural modifications. There is also a variety of vegetative types within a 

landscape, as well as three basic distance zones. These distance zones include the 

foreground/middleground, background, and seldom seen. Such a classification considers the proximity 

of the observer to the landscape and asserts that closer areas require more attention.  

 

For detailed frameworks, researchers tend to heavily emphasize the questions at hand and attempt to 

select the most relevant variables. In Han’s (2009)study on scenic beauty, preference and restoration, 

the researcher selected a sample of slides to represent landscape scenes according to their biomes, 

including desert, tundra, grassland, coniferous forest, deciduous forest, and tropical forest. In addition, 

three physical factors – complexity, openness, and water feature –served as control variables. While 

studying the visual preference analysis of mining and post-mining landscapes, Svobodova, Sklenicka, 

Molnarova, and Salek (2012) included seven variables: distinctiveness of topography, the presence of a 

mining element, proportion of trees in the photography, the presence of a built-up area, a water feature, 

wilderness, and diversity of land use. In an analysis assessment of a historic town, Bulut and Yilmaz 

(2008) grouped landscape into seven categories and 35 photographs, which they evaluated in terms of 

landscape characteristics and landscape attributes and elements. Their categories included 1) 
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vegetation, 2) topography, 3) naturalness, 4) water resources, 5) man-made element, 6) texture, 7) sky, 

and 8) color. Their results indicated that visual preference escalated with the increase of vegetation 

percentage. Ulrich’s (1986) findings that adults prefer natural views over urban views and that 

preference for urban view increases with the presence of vegetation supports Svobodova, et al.’s results. 

Other research demonstrates that people prefer planted or managed vegetation; plant height, plant 

density, and foliage color also influences their preference (Misgav, 2000). Water is another element 

proven to have positive influences on observers’ emotional states (Ulrich 1981) 

 

2.3.4. Main Concerns and Criteria in Park Design  

 

Design layout and features can influence people’s experience and physical activities in urban parks. 

Practitioners and theorists from the design field have also identified such relationships, raising many 

arguments regarding assessment of park quality in design discipline.  

 

Existing theories of landscape and architecture highlight function and form (aesthetics) (Eckbo, 2009; 

French, 1973; Waterman, 2009). A good theory of landscape design must be a theory of form as well as 

of function; it must be artistic as well as practical in order to produce the maximum benefit for those 

who will experience work influenced by it (Eckbo, 2009). Such theories also emphasize the view of the 

landscape, as it is believed to be of primary importance to the designer (Waterman, 2009). These views 

include 1) views from the site, 2) views within the sites, and 3) views of the site (Waterman, 2009).  

 

According to Rutledge (1981), park design should serve the behavioral needs of its users in addition to 

having high functional and aesthetic merit. Theories in environment-behavior are able to provide useful 

guide in park design and assessment. Specifically, concepts of personal space, territoriality, privacy, 

and people watching possess strong connections with design practice and analysis. A park’s potential to 

support the various behaviors of its users has drawn attention of designers and has become a vital 

criterion when assessing the design work. French (1973) identifies four controllable factors in park 

planning and design, which are location, shape, size, and design.  

 

French (1973) also highlights the relationships among different elements and components in urban 

parks from broad to specific levels. At the broad level, there exist relationships among natural elements, 

use areas, major structures (buildings, dams), minor structures (drainage, electrical and other utilities, 
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fences, benches, drinking fountains, and signs), people, and other animals (Rutledge, 1971). Rutledge 

(1971) also identified four major concerns in park design process, including1) relation of park to 

surroundings, 2) relation of use areas to site, 3) relation of use areas to use areas, and 4) relation of 

major structures to use areas. He argues that good design should establish appropriate and harmonious 

relations among all these factors. Such a viewpoint offers a framework to study park design in a more 

abstract and theoretical way. For example, concerning relationships of use areas, it may be helpful to 

identify different layout patterns, such as use areas that closely connect with each other or have some 

distance separating them. In term of site and facilities, four elements are thought to beimportant:1) size, 

2) quantities, 3) orientation to natural forces, and 4) operating needs (Rutledge, 1971). 

 

Literature also extensively discusses the advantages of large parks. It is believed that large parks have 

more potential in terms of facilities, variety, and importance to the city than small parks (French, 1973). 

Large parks can offer the great variety of active and passive recreational pursuits. 

 

2.3.5. Summary - Spatial Dimensions and Visual Dimensions of Environment 

 

Extant conceptual models discuss two aspects of natural and built environments: spatial dimensions 

and visual dimensions of space. Spatial dimensions refer to the spatial occupancy and spatial location 

of objects around or in the space, whereas visual dimensions include features of these objects as visual 

stimuli. Every environment, whether indoor or outdoor, has its own spatial character defined by 

different objects. For instance, the walls and roof define a room in building; similarly, big trees and 

lawns can define an open space, with the trees and lawn providing shade and vertical spatial definitions. 

These two spaces have similar spatial characteristics but different visual characteristics.   

 

2.3.5.1. Spatial Dimensions of Built/Natural Environment  

 

Regarding spatial dimensions, the concept of street connectivity and scales, enclosure, and human 

scales conceptualize the urban environment and are important in influencing people’s perceptions of 

urban environment. In architecture, where spaces usually have clear and defined boundaries, space 

tends to be perceived as a hollow cube, with spatial dimensions described in terms of the presence, 

location, or punch of surfaces of such a cube. A corridor’s left side may be defined by the solid walls 

and doors of rooms, while the right side remains undefined with a spacious lobby. The spatial influence 
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exerted by objects within the cube is also important. For example, a platform or flagpole in a conference 

room can create a strong sense of center. As Hertzberger (2000) notes, space is defined physically by 

two kinds of perceivable objects: objects that surround it and objects within it. 

 

In the natural environment, the spatial dimension of a space is much harder to describe for three main 

reasons. First, the boundaries of a space are hard to define. In an urban environment, buildings along 

streets serve as the clear boundaries of a street, and the ratio between the width of the street and height 

of the surrounding buildings readily describes its spatial character. However, in the natural environment, 

vegetation does not grow quite as neatly; there may be some tall trees along a trail at various distances 

from the trail, or there may even be no trees at all in some parts of the trail. Second, the large scale of the 

natural environment presents another challenge. In architecture and urban environments, the scale of a 

space is usually manageable and limited to people’s mobility. However, in the natural environment, a 

person in center of a sea or plain may see nothing to help define the space. Third, infinite varieties of 

natural elements bring huge difficulties. In the architectural or urban environment, spatial elements are 

typically solid walls or other planes. In contrast, there seems to be unlimited kinds of vegetation in the 

natural environment. Such a situation leads to challenges in describing and categorizing these elements. 

For instance, the word “roof” has a clear meaning in architecture: horizontal planes that help block sun 

and wind. In the natural environment, many tall trees can provide shade albeit in distinct ways. Some 

can block most sunshine, while others may only block a small fraction of sunshine. Likewise, trees can 

define space as vertical planes; however, characteristics such as dimension of trunks and distance 

between trunks can greatly differ. Thus, in the natural environment, the spatial characteristics of space 

are described in more general and normative ways, such as degree of openness or enclosure. In Kaplan 

and Kaplan (1989)’s empirical work, openness is highlighted, and there is evidence that an 

environment with openness, particularly one that is well defined by some objects, is most preferred.  

 

2.3.5.2. Visual Dimension of Built/Natural Environment  

 

Existing models also highlight the importance of visual dimension of space, which in a general sense 

includes various concepts, such as aesthetics, complexity, and coherence. In the urban environment, 

aesthetic qualities of built environment are important factors in influencingpeople’s travel behaviors. 

Regarding urban design qualities, imageability, transparency, and complexity are relevant to the views 

provided by a space. In the architectural environment, visual continuity provided by spaces is highly 
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addressed; specifically, visual connections between various locations influence people’s behaviors and 

receive much attention in empirical work.  

 

Visual dimension plays an even more important role in the natural environmental classification and 

scenic evaluation. This may be partly due to the difficulties in capturing the spatial characteristics of the 

natural environment as well as the presence of infinitely various natural elements. Based on Kaplan and 

Kaplan’s (1989) understanding-exploration preference matrix, the four concepts of coherence, 

legibility, complexity, and mystery all deal with visual aspects of sceneries. Scenic evaluations discuss 

spatial characteristics of different elements, such as location of natural elements in the view field, 

including foreground, middleground, background, and seldom seen. However, scenic evaluations 

emphasize the presence/absence of an element in a field of view and the visual relationships between 

these elements.  

 

Water and vegetation are visual features that heavily addressed by empirical research. Their presence 

and greater proportion in field of view seems to have a positive influence on people’s perception of 

sceneries. Examining these features also better connects the scenic evaluation model with other 

frameworks, since these elements can equally be considered as important landmarks, thus improving 

the imageability of a place. However, extant studies usually present sceneries in photos as visual stimuli, 

natural elements’ actual spatial characteristics are seriously neglected. Unlike small-scale objects such 

as sculptures or artifacts, the natural environment provides possibilities for people to enter; hence, 

rather than considering them as mere visual stimuli, we should pay more attention to spatial dimension 

when examining sceneries.  

 

Every object has its own spatial occupancy, spatial location and visual manifestation. People can 

perceive them spatially and visually at the same time. As such, the spatial aspect and visual aspect of a 

space are closely connected and intertwined. For instance, large trees along a road can help define an 

enclosed small space spatially, while their beautiful leaves may create amazing visual attractions. Space 

is framed by multiple angles and at various levels, and proper conceptualization of environment should 

serve the purpose of the research.  
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2.4. Urban Park Pathway  

 

The design field addresses the importance of urban park pathways, identified as an important 

component in natural environments. Design literature highlights the urban park pathway’s role in 

providing people with access to the natural environment and in influencing people’s perception of the 

natural environment. Such perspectives help conceptualizing urban park pathways in this study.  

 

2.4.1. Urban Park Pathways from the Design Perspective  

 

Landscape architecture often addresses pathways. Space is shaped by the circulation of a site, either by 

what the designer anticipates will occur or the existing patterns of circulation the designer must 

accommodate (Waterman, 2009). Paths imply certainty about direction; they best satisfy people’s need 

for anticipatory orientation (Loidl, 2003). Pathways are important elements in urban parks for both their 

circulation and structure functions. Rutledge (1971) argues that smoothly flowing road units can help 

alleviate users’ confusion since people have a tendency to follow consistency in alignment. Meanwhile, 

the mood and experience created by straight paths and winding paths are entirely different (Whitaker & 

Browne, 1973). Straight paths prompt users to get somewhere fast, while a winding path through 

undulating landscape immediately suggests a more leisurely, contemplative feeling in contrast to the 

directional utilitarian paths of the urban areas. Meandering pathways are more preferable if they go 

through or alongside natural settings because they offer users opportunities to stroll along a circuitous 

path system with varied views, alternating setting of enclosure and openness, and opportunities to sit 

and rest. Whitaker and Browne (1973) also indicate that one of the most pleasing types of park paths is 

perhaps around an expanse of water. 

 

The specific needs of users are also considered. Continuous looped walkways designed with only a 

gradual slope (or none) are recommended for neighborhood parks with many older residents (Marcus & 

Francis, 1998). These paths have good proximity to seats and allow use by those with disabilities.  

 

2.4.2. Pathways in Kaplan and Kaplans’ Framework  

 

Kaplan and Kaplan’s theories highlight the importance of trails. The Kaplans believe that trails through 

a natural environment bring individuals into intimate contact with nature and help people better restore 
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(Kaplan & Kaplan, 1989; Kaplan, et al., 1998). They further identify key characteristics that can 

influence people’s preference toward a trail, including 1) form (curve/straight), 2) width, 3) views, 4) 

surface, 5) trail’s path, and 6) points of interest (Figure 10). The relationship between particular trail 

characteristics and people’s preference is based on the understanding-exploration preference matrix. 

People are more attracted to a path that curves than to one that is straight, which may be due to the sense 

of mystery a curving trail can provide. With regard to trail width, narrow trails can lead visitors closer to 

the natural environment and can thus provide an intimate experience with the natural environment. 

People do not prefer trails through wide open spaces or extremely dense areas because they need proper 

information to fulfill their understanding and exploration needs. Visual connection to water and plants 

can improve people’s appreciation of a trail. People prefer different kinds of trail surface when they 

engage in different activities, but generally prefer trails with relatively soft surfaces. The path of a trail, 

in terms of visible access to landmarks or points of interest, affect people’s decision to use it, for people 

may fear getting lost. Moreover, people particularly value trails that provide access to interesting 

viewpoints and important features.  

Figure 10: Preferred Trail Patterns  
Source: Based on Kaplan et al. (1998) 

 

2.5. Space Syntax  

 

Space syntax is a conceptual framework that emphasizes the logical relation between spaces. Proposed 

by Hillier and Hanson (1984) in their book The Social Logic of Space, this idea is inspired by the social 
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meaning imbedded in space. Hillier and Hanson argue that visual properties and styles should not be 

our primary concern in architecture study, for architecture has far-reaching practical effects at the level 

of space. By giving shape and form to our material world, architecture structures the system of space in 

which various activities occur, and this can influence our movement, encounter, and avoidance, as well 

as generate social relations (Hillier & Hanson, 1984). Their later work more specifically illustrates the 

close relationships between spatial order and social order. In Space is the Machine, Hillier (1996) 

asserts that in addition to functioning as bodily protection, buildings operate socially in two ways. First, 

they constitute the social organization of everyday life as the spatial configurations of space in which 

we live and move. Second, they represent social organization as physical configurations of forms and 

elements. Both of these social dimensions of building are therefore configurational in nature (Hillier, 

1996, p. 4).  

 

2.5.1. Basic of Space Syntax Theory 

 

Space is a discrete system that follows certain logical rules in form of configurations. The concept of 

configuration works as an important base of space syntax, which is defined as a set of independent 

relations in which each is determined by its relation to all the others (Hillier, 1996, p. 35). Such a 

concept points to the essential nature of space and is therefore applicable to buildings, urban 

environments, and all other built or natural environments. Configurational relation is the adjacency or 

permeability between any pair of elements in a system. According to Hillier and Hanson (1984), the 

study of configuration/morphology is based on two premises: first, that human spatial organization, 

whether in the form of settlements or buildings, is the establishment of patterns of relationships 

composed essentially of boundaries and permeability of various kinds; and second, that although there 

are infinitely many different, complex spatial relations possible in the real world, there are not infinitely 

many underlying sets of organizing principles for these patterns (p.54). The concept of configuration 

offers the possibility of studying architecture and other kinds of space in a rigorous way, which also 

helps diminish the ambiguity in exploring their social meanings.  

 

According to Hillier and Hanson (1984), space can be considered as string-bead consequences; the 

string refers to the extension of space in one dimension, whereas bead means the extension of space in 

two dimensions. Therefore, the differences between one system of space and another is detectable at 

two levels: 1) differences in the one-and-two dimensional extension of their space; and 2) relation 
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between these two kinds of extensions. In term of extension in one dimension and two dimensions, 

literature proposes the axial line and convex space approaches to abstract configurational property of 

spaces. Axial line represents the maximum global or axial extension of a point in a straight line, while 

convex indicates the maximum extension of the point in the second dimension as well as the first one 

(Hillier & Hanson, 1984). Both kinds of extensions can be objectively represented. An axial map of the 

open space structure of the settlement will be the least set of such straight lines that passes through each 

convex space and makes all axial links. A convex map will be the least set of fattest spaces that covers 

the system (Hillier & Hanson, 1984, p. 91). The formal mathematical definition of convexity is that no 

tangent drawn on the perimeter passes through the space at any point. The convex map is most 

commonly in analyzing the plan of buildings and is believed to be efficient in capturing the 

sociologically relevant relationships embedded within a plan (Bafna, 2003). The creation of an axial 

map assumes that the line of sight is a significant organizing and unifying device in experience. It is 

also assumed that the number of turns on a route are more critical to spatial experience than actual 

distance (Bafna, 2003).  

 

2.5.2. Main Concepts in Space Syntax 

 

Several concepts capture the configurational and visual characteristics of space, including depth, 

connectivity, control, integration, intelligibility, and visual isovist (Figure 11). These concepts and 

measurements allow researchers to study spaces from the perspective of network and provide 

opportunities to detect more intrinsic characteristics of spaces.  

Figure 11: Concepts and Maps in Space Syntax 
Source: Based on Hillier and Hanson (1984), Hillier (1996) 
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2.5.2.1. Depth  

 

Space syntax is concerned with spaces and relations in space. When analyzing space syntax, node 

represents individual space, and the line connecting two spaces represents permeability between the 

two spaces. A justified graph illustrates configurational relations among spaces (Hillier, 1996, p. 32). A 

justified graph is a graph that aligns nodes above a root, such as the entrance of a building, according to 

their “depth” from the root of the configuration (p.98). Using the example of an axial map (the least and 

longest connected axial lines representing the space) (Figure 12), when drawing its justified map, a root 

or base of the graph is selected and marked as a circle with a cross inscribed. In the example, line 1 and 

line 3 represent roots. Spaces directly connected to the root are drawn above the root and represented as 

circles. Lines also extend from the root to connect these spaces, representing relations of access among 

them. These spaces are defined as “depth one” from the root. In the example, line 2 and line 9 are one 

depth away from line 1. Similarly, spaces that are immediately accessed to “depth one” spaces are 

drawn above them with circular marks, and lines are drawn referring to access relations to connect them. 

These spaces are “depth two” from the root. Depth of one root from another can be directly measured 

by counting the intervening number of spaces between two spaces (Bafna, 2003). The global depth of a 

space is the sum of depths from a particular node to all the other nodes in the system (Jiang & 

Claramunt, 2002). In the example, the global depth for line 1 is 19, and the global depth for line 3 is 17. 

Total depths are determined by adding global depths of all spaces in the system. If steps from the root 

are restricted to certain steps, the sum of depth from the root to other nodes within these steps 

constitutes local depths of the root space. Depth is the main concept used to calculate measures, such as 

connectivity, control, and integration.  
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Figure 12: Justified Graph and Global Depth of Example Axial Map 

2.5.2.2. Connectivity 

 

In an axial map, the connectivity of an axial line means the number of lines that directly intersect the 

given axial line (Table 2). Connectivity is the number of neighboring spaces to which a given space 

directly connects. Theoretically, it is a property that can be seen from each space, in that wherever one 

is in the space, one can see how many neighboring connected the specific space (Hillier & Hanson, 

1984, p. 129). At the same time, the length of the space could influence its connectivity. In the urban 

environment, longer streets tend to intersect with more streets, which results in a high connectivity 

value.  

 

2.5.2.3. Control  

 

The control value of a space is given by the sum of inverse connectivity values of the immediate 

neighbors of the space (Jiang & Claramunt, 2002) (Table 2). Each space is partitioning one unit of value 

among its neighbors and gets back a certain amount form its neighbors. In practice, the control value 

represents the degree to which a space is important for accessing neighboring spaces (Baran, et al, 

2008). A place with larger control value is the place with stronger control to access neighboring spaces 

(Hillier & Hanson, 1984) and is a more important connection for neighboring spaces (Baran, et al, 

2008). In addition, since the concept only takes account of immediate neighbors, control is a local 

measure rather than a global one (Hillier & Hanson, 1984).   
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Table 2:  Connectivity and Control Value of the Example Axial Map 

Line No. 1 2 3 4 5 6 7 8 9 
Line 

Directed 
Connected 

Line2&9 Line 
1&3 

Line 
2&4 

Line 
3&5&6 

Line 
4&7&8 

Line 
4&7&8 Line 5&6 Line 

5&6&9 Line 1&8 

Connectivity 2 2 2 3 3 3 2 3 2 
Control 
Value 

1/2+1/2 1/2+1/2 1/2+1/3 1/2+1/3+1/3 1/3+1/2+1/2 1/3+1/2+1/2 1/3+1/3 1/3+1/3+1/2 1/3+1/2 
1 1 0.83 1.16 1.33 1.33 0.66 1.16 0.83 

2.5.2.4. Integration  

 

According to Hillier and Hanson (1984), the least depth of a space theoretically exists when all spaces 

are directly connected to the original space, and most depth exists when all spaces are arranged in a 

linear sequence. The measure of relative asymmetry compares how deep the system is from a particular 

point with how deep or shallow it could theoretically be. To calculate relative asymmetry, mean depth 

should first be obtained by dividing global depth by the number of spaces in the system less one. The 

lower value of relative asymmetry, the more integrated the space is, and the value should be between 0 

and 1. Therefore, the measure of relative asymmetry is a measure of integration. To better apply in 

different scales of spaces, the value of Real Relative Asymmetry (RRA) captures integration in systems 

with different sizes (Figure 13) (Table 3). In number of software applications, integration value is 

designed to be a reciprocal function of RRA (Jiang & Claramunt, 2002). In that case, the bigger the 

integration value, the more integrated the space will be, and the place will have a better accessibility in 

the system. The global integration and local integration could be categorized depending on the steps 

involved (Jiang & Claramunt, 2002). Global integration involves all spaces within the space, whereas 

local integration only considers immediate neighbors and non-immediate neighbors up to certain steps 

(depths).  

 

Figure 13: Calculation of Relative Asymmetry and Real Relative Asymmetry 
RA= Relative Asymmetry; MD=Mean Depth; n= number of space in system, Source: Jiang and Claramunt (2002) 
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Table 3: Mean Depth and Relative Asymmetry of Example Axial Map 

 

2.5.2.5. Intelligibility  

 

The property of “intelligibility” in a deformed grid means the degree to which what we can see from the 

spaces that make up the system (e.g., how many other spaces are connected to it) guides what we cannot 

see; that is, the integration of each space into the system as a whole (Hillier & Hanson, 1984, p. 128). 

An intelligible system is one in which well-connected spaces also tend to be well-integrated spaces. 

The degree of intelligibility is based on the degree of linear correlation between connectivity and global 

integration. Connectivity is a property that one can see from each space; while global integration is not 

visible from a space. If these two variables have a high degree of linear relationship, it means how many 

spaces are connected to a given space is a good guide to what we cannot see. We can predict global 

integration of the space based on its connectivity. In other words, the space has a high degree of 

intelligibility.  

 

2.5.2.6. Isovists 

 

The concept of isovists was first proposed by Benedikt (1979) and is defined as “the set of all points 

visible from a given vantage point in space and with respect to an environment”. Such a concept intends 

to help researchers better know how users perceive space as an environment rather than as an object. 

Unlike objects, environment offers spatial experience and the opportunity to move about. To 

understand the form of the environment is “to arrive by perceiving variants and invariants in the 

transformation of the information available caused by the observer’s movement”. Visual stimuli are the 

main kinds of information that one can obtain from the environment; therefore studying changes of 

visible information at an observation point with the movement of users can help interpret people’s 

Line No. 1 2 3 4 5 6 7 8 9 
Global Depth 19 19 17 15 15 15 20 15 20 

Mean Depth 19/(9-1) 19/(9-
1) 17/(9-1) 15/(9-1) 15/(9-1) 15/(9-1) 20/(9-1) 15/(9-1) 20/(9-1

) 
2.375 2.375 2.125 1.875 1.875 1.875 2.5 1.875 2.5 

Relative 
Asymmetry 

0.393 0.393 0.321 0.25 0.25 0.25 0.429 0.25 0.429 
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perception of environments. The vantage point of an isovist presents the position of the observer, and 

the movement of the observer, the vantage point, the shape, and the size of the isovist will change 

accordingly. Based on isovists, Turner, Doxa, O'Sullivan, and Penn (2001) propose the concept of a 

visibility graph and integrated the concept with the theory of space syntax. Rather than focusing on 

visible isovists of a single location, the visibility graph addresses the intersection of visible isovists of 

different locations, which is defined as “the graph of mutually visible locations in a spatial layout” . 

Visible isovists are generated on every location of the system in a visibility graph. The resolution of 

grids used to represent the space depends on the specific purpose of the research. Turner, et al., also 

introduces two related attributes of the visibility graph: neighborhood size and mean shortest path 

length. In an isovist polygon, the neighborhood size is defined as “the set of vertices immediately 

connected through an edge” . In other words, this is the number of locations that could be seen from an 

observation point (Yi, 2010). The mean shortest path length is a global property. The shortest path 

between two vertices in a graph is defined as “the least number of edges that need to be traversed to get 

from one vertex to the other” (p.106), then mean shortest path length is the average number of turns that 

must be traversed from a point to all other locations (Yi, 2010).  

 

2.5.3. Summary-Spatial and Visual Dimensions  

 

In theory of space syntax, the spatial attributes of an individual space is addressed in terms of their 

relationships with other spaces through concepts of connectivity, control, integration, and intelligibility 

of a system of spaces. Such a model avoids the discussion of how to define individual spaces, but 

instead addresses relations among them. It provides a unique perspective on studying the spatial 

characteristics of space, which leads to a wider application in circumstances during which it is difficult 

or controversial to clearly define a space. For instance, in urban environments or urban natural 

environments, it is difficult to clearly define boundaries of spaces, such as squares, streets, and urban 

parks, particularly when they tend to intertwine with each other. An urban park may share its entrance 

plaza with pedestrian street sidewalks or a city road may cross a square. When following a space syntax 

approach, it is possible to detect and study more abstract and inherent logical relations between these 

spaces without much consideration of how to define a space.  

 

Space syntax also highlights visual dimension of space, and it is assumed that the line of sight is a 

significant organizing and unifying device in experience (Bafna, 2003). Based on this assumption, an 
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axial map is developed according to visual connection. Such a premise underscores the notion that 

people’s lines of sight strongly influence their movements.  

 

2.6. Park Environment Measurement Tools  

 

Many studies of parks and physical activities propose park environment measurement tools. These 

tools consist of measurements and variables at different levels ranging from activity zone to 

neighborhood and address various park characteristics such as accessibility, aesthetics, and safety. 

Table 4 and Table 5 synthesize the main categories that emerge in these tools. Items regarding overall 

park and urban park pathways are discussed in detail for purposes of this study. 
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Table 4: Park Environment Measurement Tools, Main Dimensions of Concern 

Name Abbreviation Reference Items Main Dimension Secondary 
Category Reliability 

Public Open 
Space Tool POST 

Giles-Cort
i et al. 
(2005) 

 1.Activities (2) 2.Environmental quality(15) 3.Amenities 
(14) 4.Safety (4)   

Environmental 
Assessment of 

Public 
Recreation 

Spaces 

EAPRS Saelens et 
al. (2006), 646 

1.Trails 2.Path 3.General areas (open spaces, meadows, 
wooded areas)s 4.Water areas 5.Eating/drinking features 
6. Facilities 7. Educational/historical features 8.Sitting or 
resting features (non-trail) 9. Landscaping 10.General 
aesthetics. 11. Access-related features 12.Directives and 
information-related features 13.Safety-related features 14. 
Play set or structure features 15. Other play components 

1.Accessibili
ty 
2.Cleanlines
s 3.Colorful 
4.Comfort 
5.Condition 

Most items 
have a good 
reliability 

Bedimo-Rung 
Assessment 
Tools- direct 
observation 

BRAT-DO 

Bedimo-R
ung, 

Gustat, 
Tompkins, 
Rice, and 
Thomson 

(2006) 

181+7 

Overall Park (7) 
1.Target Area (85) 
2.Street (13) 
3.Activity Area (Court, Green Space, Path, Playground, 
and 
Sports Field) (83) 

1.Access 
2.Condition 
3.Esthetics 
4.Features 
5. Safety 

High degree 
of reliability 
for the 
majority of 
the 140 
items 

The Path 
Environment 
Audit Tool 

PEAT Troped et 
al. (2006) 40 

1.Design (11) 
2.Amenity(16) 
3.Esthetics/Maintenance (7) 
4. Roads that intersected trails (6) 

 

Acceptable 
reliability 
for most of 
its primary 
items 

Community 
Park Audit 

Tool 
CPAT 

Kaczynski
, Stanis, 

and 
Besenyi 
(2012) 

 

 
1.Park information 
2.Access and surrounding neighborhood (11) 
3.Park activity areas (depends on type of activity area) 
4. Park quality and safety (16) 

 

Inter-rater 
analyses 
demonstrate
d strong 
reliability 
for the vast 
majority of 
the items 
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Table 5: Park Environment Measurement Tools, Condition and Cleanliness 

Name  Reference  Items  Overall Park Condition  Activity Zone/Pathway/Trail condition 
Public Open 
Space Tool 

POST Giles-Corti 
et al. 
(2005) 

 Vandalism/Graffiti  
Whether natural and built 
features are deliberately 
damaged (e.g.: broken 
windows, broken glass). 

 

Environmental 
Assessment of 
Public 
Recreation 
Spaces 

EAPRS Saelens et 
al. (2006), 

646   
 

Cleanliness  
Conditions 
Paved trail condition 1.Missing and broken sections 2.Minimal 
amounts of patching and cracks 3.No missing/broken sections, 
patching, or tree roots under surface.  
Paved trail cleanliness:1.Garbage 2.No litter, small amounts of 
natural debris. 
Cleanliness  
Conditions  

Bedimo-Rung 
Assessment 
Tools- direct 
observation  

BRAT-
DO 

Bedimo-R
ung et al. 
(2006) 

181+7  Condition: 1. Poor 2. Below average 3. Average 4. Above average 
5. Excellent 
Not applicable 
Present of litter/trash:  1. None 2. Very Little 3. Some 4. A 
Moderate Amount 5. A lot 

The Path 
Environment 
Audit Tool 

PEAT Troped et 
al. (2006) 

40  1.Path surface 2.Picnic table 3.Bench and etc. 
Very poor (1) Poor (2) Fair (3) Good (4) Excellent (5) 

Community 
Park Audit 
Tool 

CPAT Kaczynski 
et al. 
(2012) 
 

  Dichotomy: in good condition or not 
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2.6.1. Public Open Space Tool (POST) 

 

Giles-Corti, et al. (2005) developed a Public Open Space Tool (POST) based on previous qualitative 

research. This tool categorizes elements into four groups: activities, environmental quality, amenities, 

and safety. Activities includes type of usage (active-formal, active-informal, and passive) and specific 

activities for which the space was designed. Environmental quality includes fifteen items, such as the 

presence of features including birdlife; the number and placement of trees; presence and placement of 

walking paths and the amount and quality of shade along the paths; park contours (i.e., slope); whether 

lawns are irrigated; whether dogs are allowed (leashed or unleashed); and the presence of graffiti. 

Amenities consist of fourteen items, including presence of children’s play equipment, barbecues, picnic 

tables, parking facilities, public toilets, public transportation within 100 meters, seating, fencing within 

the park, clubrooms/meeting rooms, rubbish bins, drinking fountains, a kiosk/cafe, presence and height 

of boundary fencing, and availability and amount of automobile parking. The four safety elements 

include the presence of lighting, visibility of surrounding houses or roads, type of surrounding roads, 

and presence of crossings. When applying the tool into a study of active and passive pursuits in urban 

parks, Giles-Corti, et al. (2005) gathered ten additional related elements based on their literature review 

and focus group research. There are five environmental quality factors (presence of a water feature, 

shady trees along walking paths, reticulated lawns and birdlife, park’s adjacency to the beach or river), 

three amenity factors (presence of walking paths, sports facilities, and children’s play equipment), and 

two safety factors (presence of lighting and quiet surrounding roads). 

 

2.6.2. Environmental Assessment of Public Recreation Spaces (EAPRS) Tool 

 

Saelens, et al. (2006) developed the Environmental Assessment of Public Recreation Spaces (EAPRS) 

to identify main park elements and propose criteria to evaluate these elements separately. Urban park 

elements include trails, paths, general areas (open spaces, meadows, and wooded areas), water areas, 

eating/drinking features, facilities, educational/historical features, and sitting or resting features 

(non-trail). Quality items focus on issues such as accessibility, cleanliness, colorfulness, comfort, and 

condition. The Inter-Rater Reliability of the EAPRS tool indicates that most items have a good 

reliability, particularly in the presence and number categories (Saelens, et al., 2006). 
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2.6.3. Bedimo-Rung Assessment Tools-Direct Observation (BRAT-DO)  

 

The purpose of Bedimo-Rung Assessment Tools (BRAT) is to help measure the physical, social, and 

policy environments of the parks (Bedimo-Rung, et al., 2006). The Bedimo-Rung Assessment 

Tools-Direct Observation (BRAT-DO),based on the Bedimo-Rung framework of urban parks and 

physical activities, is a paper-and-pencil assessment used by observers in the field to visually identify 

and evaluate the physical characteristics of parks. The instrument includes 181 items. The four main 

geographic areas are overall park, target area, street, and activity area (e.g., court, green space, path, 

playground, and sports field). The overall park is evaluated based on the presences and types of activity 

areas, such as whether the park will be locked and whether dogs are permitted. It is worth noting that 

target areas are mutually exclusive subdivisions predetermined by the investigators and can include 

several activity areas. The target area and activity areas are evaluated based on esthetics and condition, 

landscaping, trash, litter, sounds and smells, benches, bike racks, shelters, restrooms, concession stands, 

buildings, drinking fountains, picnic tables, water features, art and monuments, parking areas, and park 

staff. The characteristics of the surrounding neighborhood are captured through street forms, including 

street border, crossing, and locations. For paths, the instrument collects data on factors such as width, 

surface, overall condition, and vehicular traffic.  

 

 

2.6.4. The Path Environment Audit (PEAT) Tool  

 

The Path Environment Audit Tool (PEAT) is specifically developed to measure trail characteristics and 

categorize them into three main features including design, amenity, and aesthetics/maintenance 

(Troped, et al., 2006). Design aspects are evaluated based on surface condition, slope, cross-slope, 

vertical clearance, sight distance, vegetative cover or enclosure, presence of a shoulder adjacent to the 

trail, presence of a road adjacent to the trail, presence of official access points, presence of gates or 

bollards, and presence of viewpoints. Items such as lighting, telephones, emergency call boxes, rest 

rooms, benches, picnic tables, drinking fountains, garbage cans, signage, parking, bike racks, exercise 

or play areas, services (e.g., food), public transit stations, cultural or civic destinations, and commercial 

destinations encompass the amenity category. Maintenance/aesthetics examines trail conditions, such 

as the amount of glass, litter, graffiti, vandalism, odor, noise, and animal droppings. In addition to above 

three categories, PEAT also considers roads that intersect trails, including the presence of traffic signals 
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or stop signs for vehicles, curb cuts, crosswalks, raised crosswalks, and pedestrian crossing signals, and 

an overall rating of the intersecting road’s safety. Examination of the tool indicates that PEAT has 

acceptable reliability for most of its primary items.  

 

2.6.5. Community Park Audit Tool (CPAT) 

 

The Community Park Audit Tool (CPAT) evaluates the park environment in four sections: 1)park 

information, 2) access and surrounding neighborhood, 3) park activity areas, and 4) park quality and 

safety (Kaczynski, et al., 2012). Access conditions, number of entry points, public transit stop, parking 

areas, external trail, and other factors are considered as part of the access and surrounding 

neighborhood section. Park activity areas are evaluated based on usability, condition, equipment, shade 

cover, benches, and other elements. Park quality and safety include the presence of public restrooms or 

portable toilets, drinking fountains, and benches and whether the park is monitored. Inter-rater analyses 

indicated strong reliability for the vast majority of the items in the tool. 

 

2.6.6. Summary  

 

Extant park environment measurement tools make remarkable efforts in objectively evaluating park 

environments and produce many valuable insights. However, several issues are not satisfactorily 

addressed. First, extant tools tend to examine park environments at a very broad level, and priorities of 

measurements are not considered. Some of them comprise of hundreds of items. Using these tool 

results is time-consuming work and inefficient in analysis. Second, these tools only focus on park 

environment without connections with behaviors, although examining the park environment and 

physical activity is identified as their main purpose. However, there are many types of physical 

activities, each with different requirements of park environment. People who play football in parks may 

only care about the football field they use; in contrast, people who walk or jog in parks, may place more 

emphasize on all of the park environments they pass. Refining these tools in relation to specific kind 

physical activity can help develop more efficient and thorough tools. Third, aesthetic quality and design 

perspective are not well considered. People tend to remain at places they prefer. For urban parks and 

physical activity, park visitation is the first step to engage in park-based activity. Thus, it is necessary to 

include more park aesthetic characteristics and consider how they may influence physical activity. 

More importantly, the perspective from park design field provides an alternative view of the urban park 
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environment. It also helps build connections between research and design practice, which can facilitate 

the building of health-promoting environments.  
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CHAPTER 3: CONCEPTUAL FRAMEWORK AND RESEARCH QUESTION  

 

This chapter is intended to introduce the conceptual framework and research questions in this study. 

The conceptual framework will be discussed at two levels: conceptualization of the research topic and 

conceptualization of the urban park pathway environment. Regarding the first level, related theories 

and findings will be briefly discussed, and the justifications they provide for this study will be 

highlighted. For the urban park pathway environment, a conceptual model is proposed based on 

insights from design field and park environment measurement tools to frame pathway characteristics. 

Finally, research questions in this study will be introduced.  

 

3.1. Basis of the Conceptual Framework in this Study 

 

This study aims to understanding the relationship between urban park pathway characteristics and 

seniors’ walking behaviors within urban parks. The study expects to identify influential environmental 

factors and provide insights for practice. Several theories and empirical findings serveas an important 

basis, as well as provide strong justifications for this study. First, there is a reciprocal relationship 

between environment and people’s behaviors, meaning behavior could influence environment and 

environment could in turn influence behavior. Second, cognitive and other personal factors can 

influence people’s behaviors in a given environment. Third, people’s preferences vary across different 

natural environments. Fourth, empirical findings indicate that park pathways can facilitate people’s 

physical activities and have a close relationship with walking and cycling.  

 

Relationship between Urban Parks and Walking. Gibson’s (1979) ecological model asserts that 

people’s visual perception of an environment significantly influences their behaviors, and different 

environments can afford different behaviors. For this study, because the urban park can afford walking 

behaviors, it is justified to assume that urban park environments can influence people’s walking habits. 

Following this rationale, one can suggest that some kinds of parks can encourage more walking, 

whereas others may restrict or deter walking. If walking is beneficial to people’s heath, especially that 

of seniors, it is necessary to examine what kinds of urban park environments facilitate more walking. 

 

Special Needs from the Senior Population. The Model of Triadic Reciprocality (Bandura, 1986) 

proposed that cognitive and other personal factors, as well as environmental influences, work together 
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to impact people’s behaviors. Likewise, subjective dimension in the concept of affordance refers to 

similar issues. These stances point to the important fact that people’s subjective and personal 

characteristics have a significant influence on their responses toward and behaviors in an environment. 

Because of aging, seniors are less capable of moving and participating in other physical activities; these 

personal characteristics lead to special needs when the elderly use urban parks. It is important to find 

out what kinds of environment can better fulfill their needs and promote more physical activity. 

 

Variation in Preference of Different Natural Environments. Empirical research reveals that 

different environments can elicit different emotions; some of them are positive, others are negative. 

Theories and models explain underlying mechanisms, such as Kaplan’s understanding-exploration 

matrix. In the natural environment, vegetation and water have emerged as preferred elements (Ulrich 

1981; Ulrich, 1986). These findings provide strong justification to assume that park environments can 

influence people’s walking, for people may tend to walk where positive feelings are evoked. This 

viewpoint goes a step further than what we conclude based on Gibson’s (1979) ecological model. 

Gibson’s ecological model mainly emphasizes the ability and possibility of an environment to afford 

certain activity. If we assume that people can walk on any park pathway, and if pathways are equal or 

similar in affording walking behaviors, then their environmental features influence people’s choice of 

where to walk. 

 

 

Important Role of Urban Park Pathway in Influencing People’s Walking. Park trails or paths 

have been identified as the most heavily used activity settings and an important element to facilitate 

people’s physical activity (Corti, et al., 1996; Kaczynski, et al., 2008; Reed, et al., 2008). Such an 

assertion goes along with the important role of pathways, since they are areas where people walk while 

experiencing the whole park. They provide access to the greater park environment; thus, their own 

attributes as well as the surrounding environments, such as views, matter tremendously. 
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3.2. Conceptual Framework  

 

3.2.1. Reciprocal Relations among Urban Park Pathways and Senior’s Walking 

 

The purpose of this study is to identify associations between environment and a specific group’s 

behaviors from a behavioral approach. Urban park pathways is the environmental factor, walking is the 

focused behavior, and senior people are the target population (Figure 14). As discussed earlier, these 

three elements fall into categories of environment, people’s behavior, and cognitive and other personal 

factors. These three factors have reciprocal relations. Earlier synthesis and review can serve as support 

and justification for such a conceptualization.  

Figure 14: General Conceptual Framework of Urban Park Pathways and Senior’s Walking  
 

 

3.2.2. Conceptual Framework of Urban Park Pathway 

 

Influential efforts have been made to conceptualize and abstract the urban park environment. They 

provide a valuable basis and lesson in framing urban park pathway environments. In this study, the park 

pathway environment will be addressed in two aspects: pathway attributes and pathway surroundings. 

Overall park condition will also be considered.  

 

3.2.2.1. Urban Park Geographic Area and Physical Activity 

 

In a study of park-based physical activity, four geographic areas for research are identified: activity 

areas, supporting areas, overall park, and surrounding neighborhood (Bedimo-Rung, et al., 2005). Such 

a model helps situate the role of the park pathway in the entire park. It is worth noting that these 

geographic areas have close connections with each other. Researchers further identify two types of 
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park-based activities, which are park visitation and physical activity in the park (Bedimo-Rung, et al., 

2005). Park visitation is the first step toward engagement in physical activity within the park. At the 

neighborhood level, residential density and network of roads and streets can directly influence park 

visits. The maintenance, location, size, and design of the park may also encourage or deter users. 

Visitors directly use the facilities and amenities in activity areas and supporting areas. If designed 

properly, these amenities can influence physical activities in urban park; otherwise, visitors may be less 

encouraged to engage in physical activities due to their unsatisfactory condition. When examining 

urban park pathways, factors of different geographic areas such as condition and cleanliness of the 

overall park should also be considered.  

 

 

3.2.2.2. Conceptualization of Urban Park Pathway Environment  

 

Park pathways have different characteristics than other activity zones. They are often distributed in a 

linear manner and spread all over the entire park. Such a characteristic creates difficulties in defining 

the pathways’ boundaries and isolating them from other parts of urban parks. For instance, paths may 

go through a paved open space, making it difficult to tell whether the pathway should be viewed as a 

part of the open space or not. The large degree of visual permeability and spatial permeability in the 

natural environment presents other challenges. Unlike buildings or urban environments, spaces in parks 

are defined by plants rather than solid walls. Such permeability allows people to see landmarks or water 

features far from where they stand. People may also walk across grass where no pathway is present. 

Another concern is whether scenery far from a pathway should be included as a part of the pathway 

environment.  

 

To address the above mentioned problems, this study conceptualizes the urban park pathway at two 

levels, including overall park and pathway segments (Figure 15) (Figure 16). A pathway segment refers 

to an individual pathway from one crossing to the next crossing, with no other crossing on it. This study 

also addresses the park’s overall size, condition, and other general information. These factors can 

influence the total visits to the park while also influencing how pathway segments are indirectly used. 

For instance, if the park is newly built and in good condition, more people will be attracted it; hence, 

park pathways will experience heavy use. There are two key issues regarding pathway segment, which 

are pathway attribute and pathway surrounding. Pathway attribute means the features of pathway itself 
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and within or along its boundaries. It comprises the path’s physical attributes as well as configurational 

attributes. Material, width, layout, form, integration, and connectivity fall in this category. Pathway 

surrounding refers to the park environment around the specific pathway segment. Factors to be 

addressed include aspects of spatial dimension and visual dimension, such as whether there are tall 

trees, a degree of enclosure, and visual connections with water. Information at the overall park level can 

provide a general image of the park in which pathways are located, whereas factors regarding pathway 

segment attributes and surroundings provide opportunities to study the path’s features in a more 

detailed manner.  

Figure 15:  Conceptualization of Urban Park Pathway  
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Figure 16: Illustration of Conceptualization of Urban Park Pathway Environment 

3.3. Research Questions  

  

This study focuses on understanding urban park pathway characteristics that can facilitate seniors 

walking in parks. Park pathway characteristics will be examined based on the previously discussed 

conceptual frameworks, and accordingly, the research questions are divided into five specific questions. 

This study will be conducted in two parks in China.  

 

3.3.1. Question 1: How are Pathway Physical Attributes Associated with Seniors Walking 

within a Park?  

 

Several physical attributes are identified as important factors ininfluencing people’s preferences and 

use of park pathways. These physical attributes include pavement (Brownson, et al., 2000; Kaplan, et 

al., 1998), form (Kaplan, et al., 1998; Whitaker & Browne, 1973), and benches (Lu, 2010). Research 

58 



indicates that people’s walking activities is directly influenced by these attributes. For instance, people 

may not like pathways with steep slopes or uneven pavement. Elderly people are less capable of 

movement and may be more sensitive to the physical condition of pathways. It is then justified to 

explore how they relate to seniors walking.  

 

3.3.2. Question 2: How are Pathway Configurational Attributes Associated with Seniors 

Walking within a Park?  

 

Empirical studies indicate that configurational characteristics of urban streets have significant impacts 

on people’s movement (Baran, et al., 2008a; Hillier, Penn, Hanson, Grajewski, & Xu, 1993). People 

tend to walk around places that are more integrated. Integrated places have a central location in the 

system and good accessibility to other places. Park pathways and urban streets have similar function 

and spatial forms: both are designed for circulation and have a linear form. Therefore, it is justified to 

examine whether configurational attributes of park pathways are associated with walking in parks 

following a similar mechanism.  

 

3.3.3. Question 3: How are Spatial Characteristics of Pathway Surrounding Associated with 

Seniors Walking within a Park?  

 

Human experience has spatial dimensions, and certain spatial configurations may be beneficial to the 

human experience of the external environment (Thwaites & Simkins, 2007). Kaplan and Kaplan’s 

framework (1989) also highlights these spatial attributes. Complex natural elements in urban parks 

create diverse spaces. Some pathway segments may be surrounded by dense trees, others may go 

through open spaces. People may vary in their preferences toward different spaces, which influences 

their choice of where to walk. Thus, it is necessary to examine how spatial features of the pathway 

surroundings relate to seniors walking.  

 

3.3.4. Question 4: How are Visual Characteristics of Pathway Surrounding Associated with 

Seniors Walking within a Park?  

 

Degree of visual connection provided by space is highlighted in various models and theories 

(Benedikt, 1979), and it is believed to have influences on people’s walking in natural environment 
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(Kaplan et al., 1998; Thwaites & Simkins, 2007). For instance, people may like to walk around places 

with open field of view, which provide visual connection to water features and landmarks. Hence, 

effort is needed to identify how visual characteristics of pathway surrounding are related to senior’s 

walking.  

 

3.3.5. Question 5: How is Park Pathway Characteristics Collectively Associated with Seniors 

Walking within a Park?  

 

Each of the above park pathway characteristics include several aspects and items, some of which 

correlate or interact with others. For instance, main pathway segments in urban parks are usually wider 

and provide a better view. Under such a situation, it is difficult to identify exactly the specific attribute 

that has the predominant effect. Therefore, we should consider how these pathway characteristics 

collectively relate to seniors walking within parks.  

 

3.4. Definition of Key Terms  

 

Urban Park: Parks in urban environments. In this study, two parks in China serve as study sites.  

Pathway: Linear spaces in parks, the main function on which being circulation. 

Pathway Segment: An individual pathway from one crossing to the next crossing, with no other 

crossing on it.  

Senior People or Seniors: In this study, senior people (or seniors) refer to people age 60 and above. 

Sixty is chosen because it is when people retire with full social security benefits. In China, males retire 

at age 60, and females retire at age 55.  

Walking: Defined as “individuals are walking at a casual pace” in the System for Observing Play and 

Leisure in Youth (SOPLAY)(McKenzie, Marshall, Sallis, & Conway, 2000) and the System for 

Observing Play and Recreation in Communities (SOPARC).  

Pathway Physical Attributes: Pathway's material, width, layout, form and other attributes.  

Pathway Configurational Attributes: Spatial relationships between pathway segments.  

Spatial Characteristics of Pathway Surrounding: Spatial characteristics of objects along the 

pathway.  

Visual Characteristics of Pathway Surrounding: Views that users could see when they walk on the 

pathway.  
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CHAPTER 4: Methodology and Method 

4.1. Research Strategy Overall-Mixed Method  

 

The purpose of this study is to explore what urban park pathway characteristics may facilitate seniors 

walking within parks. A mixed methods approach is applied in this study. According to Creswell (2003), 

the mixed methods approach utilizes the strengths of both qualitative and quantitative research. It could 

help solve the problems that either quantitative or qualitative approaches by themselves are inadequate 

to address. As discussed earlier, multiple factors at multiple levels can influence seniors walking in an 

urban park, including overall park condition and cleanliness, park pathway physical characteristics, 

pathway configurational attributes, and pathway surroundings. The quantitative strategy helps us focus 

on specific characteristics of pathways, whereas the qualitative strategy provides opportunity to explore 

the underlying mechanism behind it and to address factors not considered in the quantitative approach. 

During this study, correlational research is the dominant strategy of the quantitative method, while the 

qualitative strategy works as a secondary and supportive method.  

 

Quantitative Strategy-Correlational Research  

 

The present study includes five sub-questions and aims at examining how pathway physical attributes, 

pathway configurational attributes, spatial characteristics of pathway surroundings, visual 

characteristics of pathway surroundings, and pathway characteristics collectively are associated to 

senior people’s walking within the park. The purpose and characteristics of correlational research make 

it an appropriate method to answer the above research questions.  

 

The purpose of correlational research is to investigate relationships between several naturally occurring 

variables. Correlational research can help build a broad understanding of a situation, especially when 

the control of related variables is impractical or impossible (Crano & Brewer, 1973). Relationship 

studies and causal-comparative studies constitute two types of correlational research (Groat & Wang, 

2002). Relationship studies focus on exploring the magnitude and direction of relationships between 

variables. Causal-comparative research attempts to investigate causal relationships among variables. It 

involves choosing comparable settings with variation in independent variables and comparing the 
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outcome of dependent variables. For the other factors excluded in the process, the causal relationship 

detected by causal-comparative research is quite weak. 

 

Correlational research has its own assumptions and characteristics, such as a focus on naturally 

occurring patterns; the measurement of specific variables; and the use of statistics to clarify patterns of 

relationships (Groat & Wang, 2002, p. 206). Any environment comprises numerous elements. The 

diverse natural elements in urban parks make the park a more complex environment; therefore, it is 

challenging or almost impossible to manipulate or control several variables of interest at the same and 

keep all the others constant, as it is in experimental research. It is also not practical to build an urban 

park just for the purpose of research. Correlational research provides us with a helpful approach, since 

it allows for conducting a study in real context without manipulation of any variable. Using 

correlational research, the urban park pathway characteristics and seniors walking could be measured in 

real settings. This study is interested in exploring possible associations among environment and 

behaviors; such a purpose is congruent with the characteristics of correlational research. Also, 

statistical methods emphasized by correlational research can serve as important tools to answer 

research questions. Moreover, some environmental variables may intertwine with each other closely, 

creating a necessity to examine them collectively. For instance, main urban park pathways tend to be 

wider and provide access to better views. Correlational research offers the possibility to examine these 

characteristics collectively in relation to seniors walking. As discussed above, these features make 

correlational research fit this study’s research questions well.  

 

Qualitative Strategy  

 

The correlational approach only focuses on several environmental variables and is unable to explore 

mechanisms behind phenomena. Due to its nature of openness, a qualitative strategy could help identify 

environmental variables or other factors that are not considered in the proposed measurement protocol, 

which can improve the credibility of this study. In addition, short interviews were conducted to explore 

what environmental factors, as well as other factors, may influence seniors walking in the park. During 

the interviews, senior people were asked about their preferred walking places or pathways in the park 

and reasons for their preferences. The interview is expected to identify possible factors and 

mechanisms related to seniors walking in the park.  
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4.2. Study Site  

 

4.2.1. Rendinghu Park, Yuetan Park and Beijing City 

 

Two neighborhood parks located in Beijing are selected as real settings for this study. They are 

Rendinghu Park (9.6 Hectares) and Yuetan Park (8.12 Hectares) (Figure 17). Beijing is the capital city 

of China. It covers an area of 16,807.8 square kilometers and is the second largest Chinese city after 

Shanghai. According to the Sixth National Population Census, there were 19,612,000  individuals 

inhabit in Beijing at the end of 2010 

(http://www.bjstats.gov.cn/rkpc_6/pcsj/201105/t20110506_201581.htm). Among them, 2,460,000 

individuals were aged 60 or above, about 12.5% of Beijing’s total population.  
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Figure 17: Rendinghu Park and Yuetan Park in Beijing City 

4.2.2. Pathway Segment Selection 

 

Most of the pathways in the two parks are included in this study. However, pathways that are too short 

or connect to restrooms and closed areas are excluded. These include pathway segments that are only 

two or three meters long and are designed to connect different spaces rather than for people to walk or 

and experience park environment (Figure 18). Pathway segments that connect to restrooms in the park 

(Figure 19), may be heavily used, but not for recreation purposes. At the same time, these pathways are 

all located at the end of pathway systems but do not have connections with a second space. Excluding 

them therefore does not significantly affect the configurational measurements of other pathway 

segments. Finally, a northwest portionof Yutan Park is not open to the public, so pathways that connect 

to this area are also excluded from consideration (Figure 19). In total, thirty-four pathway segments in 

Redninghu Park and forty pathway segments in Yuetan Park are involved in the study. 
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Figure 18:  Short Pathway Segments in Yutan Park (Left), and Rendinghu Park (Middle, Right) 

Figure 19:  Pathway Segments Connecting Restroom and Closed Area 
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4.3. Research Design  

 

Park pathway characteristics and seniors walking were measured through on-site observations. An 

inventory protocol was developed to help measure pathway characteristics. As for seniors walking, the 

number of seniors using a specific pathway segment within a period is used to measure seniors’ walking 

behaviors (Figure 20). As discussed earlier, short semi-structured interviews were also conducted to 

collect qualitative data in order to explore other factors that may influence seniors walking.  

 

For data analysis at the pathway segment level, relationships among pathway characteristics as well as 

relationships between pathway characteristics and seniors walking are examined. ANOVA, Chi-square,  

and correlation analysis are applied for relationships among pathway characteristics. As for 

associations between pathway characteristics and seniors walking, the relationship between two 

variables and relationships among multiple variables, correlation analyses are used. The two 

variable-relationships are used to identify the relationship between one pathway segment characteristic 

variable (such as pavement) and seniors walking behavior. The multiple variables-relationship is used 

to explore how the combination of several different variables relates to some particular measure (Crano 

& Brewer, 1973). In this study, main pathways in urban parks are often wide, paved well, and have a 

good connection with major activity zones. It is very likely that these three variables regarding width, 

pavement, and connection with activity zones are highly correlated with each other. They could be 

viewed as a combination of predictor variables, and their collective influences on seniors walking 

behavior are examined.  
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Figure 20:  Research Design  
 

67 



4.3.1.  Output Variable-Senior’s Walking  

 

The walking behavior of elderly users is the output variable in this study. It was measured as the 

number of seniors walking on a specific pathway segment within two minutes. At the same time, the 

number of other adults was also collected in order to compare with seniors walking and work as a 

control variable in later analysis. 

 

Based on previous studies, there are two main observation and counting methods: the gate method and 

stalking observation (Chang, 2002). The gate method involves counting the number of pedestrians who 

cross a segment of a street at an exact spot (Foltete & Piombini, 2007). The stalking observation method 

can show explicitly the exact individual movement paths by having the subjects followed from origin 

until destination or boundary in a designated system without their knowledge. The gate method fits best 

with the research questions in the present study and was applied to collect information on seniors 

walking. By applying the gate method for a specific pathway segment, the number of walking senior 

individuals and number of other adults was obtained.  

 

4.3.2. Control Variable-Other Adult’s Walking 

 

According to theory of crowding in the discipline of outdoor recreation, users who prefer low 

development and low use levels are easily displaced; as use levels increase, some recreationists become 

dissatisfied and alter their patterns of recreation activity to avoid crowding (Manning, 2011). In the 

present study, senior people have limited moving ability and therefore might be more sensitive to 

crowding. Seniors might be worried about being knocked down by other adults and thusly may not visit 

the park when it is crowded. Based on the above assumptions, the presence of other adults may 

influence seniors’ usages. It is then necessary to include number of other adults as a control variable 

when exploring seniors’ usage. Therefore, for the present study, the total number of observed adults on 

each pathway is selected as control variable.  

 

4.3.3. Predictor Variable (Quantitative Strategy)-Park Pathway Segment Characteristics  

 

Based on the conceptual framework introduced earlier, a protocol was developed to measure park 

pathway segment characteristics. Variables were selected at levels of pathway segment and overall park 
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and have close connections with previous conceptual models and park environment measurement tools 

(Figure 21) (Table 6) (Table 7). At the pathway segment level, pathway attributes and attributes of path 

surrounding are addressed. The next section discusses the variables’ definition, rationale, source and 

instrument, and operationalization.  

 

 

69 



Figure 21:  Park Pathway Environmental Variables and Connection with Extant Conceptual Models 
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Table 6: Pathway Segment Variables-Source and Instrument/Rationale 

  
N
o Variables Source and Instrument Rationale 
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1 Pavement 
EAPRS: Paved 1. Asphalt 2.Concrete. 3Brick. Unpaved:1.Dirt/Sand 2.Grass 3.Gravel 4.Mulch/wood chip  
BRAT-DO: 1.Smooth2.Particulate 3.Dirt 4.Grass 5.Unable to assess 
PEAT: 1. Excellent 2. Good 3. Fair 4. Poor 5. Very Poor 
CPAT: 1. Paved 2. Crushed stone 3. Dirt/mulch 

Kaplan’s: trails with relatively soft surfaces are preferred (Kaplan et al., 
1998). 
Park with a track appeared to draw a large proportion of older individuals 
(Cohen et al., 2007). 

2 Form Kaplan’s: people are more attracted to a path that curves. Winding path through undulating landscape immediately suggests a more 
leisurely contemplative feeling (Whitaker & Browne, 1973). 

3 Width/Length 
BRAT-DO&EAPRS: 
1. Trails narrower than 2 feet (0.6m), for one adult to pass; 2. Trails with widths between 2-5 feet (0.61-1.52m), 
for 2 adults; 3.Trails wider than 5 feet (1.52m), for three adults. 

Kaplan’s: Narrow trails can lead visitors closer to natural environment thus 
can provide intimate experience in natural environment 

4 Connection with  
activity zone CPAT: Whether the trail is connected to other park activity areas.  Greater density of destinations in the census tract was associated with greater 

likelihoods of walking for any reason (Gauvin et al., 2008). 

5 Benches 
EAPRS: 1. Wood,2. Metal. 3. Plastic. 4. Concrete 
PEAT: 1. Excellent 2. Good 3. Fair 4. Poor 5. Very Poor 
CPAT: The presence of bench 

In study of assisted living facilities in Texas city, Lu (2010) found availability 
of seating may influence residents’ walking behaviors. 

6 Flowers 
EAPRS: variety, condition and whether name provided  
Visual Landscape: Detailed: Small scale compositions 
Visual Resource Management Program: Variety of vegetative 

According to Misgav (2000),plant height, plant density and foliage color are 
the three most important factors influencing public’s preference  

7 Slope 
EAPRS: Completely flat=3;Some incline/decline=2; and Significant incline/decline=1 
BRAT-DO: 1. Flat or Gentle 2. Moderate 3. Steep 4. Unable to assess 
PEAT: Flat or gentle slope (< 3% slope). 2. Moderate slope (3-5% slope). 3. Steep slope (> 5% slope) 
Cross slop: 1. Flat or gentle cross slope. 2. Moderate cross slope. 3. Steep cross slope 

Continuous looped walkways designed with only a gradual slope (or none) 
are recommended for neighborhood parks with many older residents (Marcus 
& Francis, 1998). 
 

8 Light EAPRS&PEAT: Presence of any artificial lights (or the potential of) that would allow for use at night.  
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9 Global 
Integration 

POST: 1. Perimeter. 2. Diagonal. 3. Radial. 4. Path around water feature.  
Space syntax  
 

Higher global integration is related to a higher number of leisure walking 
trips(Baran, Rodríguez, & Khattak, 2008b). 
The configuration of the urban grid itself is the main generator of patterns of 
movement (Hillier et al., 1993). 
spatial integration values have determinant influences on pedestrian 
movement (Ozer & Kubat, 2007). 

1
0 Control Space syntax  

Built environment and travel behaviors: Street connectivity 
Higher control values is related to a higher number of leisure walking 
trips(Baran et al., 2008b). 

1
1 

Depths to 
Landmarks/Gate
s 

Space syntax  
Kaplan’s: Trails that provide access to interesting view points and important features are particularly valued. 

Chang (2002) found the first priority in route choice and movement behavior 
is not minimizing metric distance but minimizing spatial depth. 

Pa
th

w
ay

 S
ur

ro
ud

in
g 

Sp
at

ia
l D

im
en

si
on

 

1
2 Enclosure type 

Urban design quality: Enclosure: users long sight line, presence of walls or buildings, proportion of sky in 
view-field. 
Architecture Space Definition: Horizontal/Vertical 
Kaplan: Space classification:1. Content-based 2. Spatial configuration-based 

If environments are classified based on spatial configuration, those with 
openness, as well as are well defined seem to consistently generate favorable 
responses(Kaplan & Kaplan, 1989). 
Spatial configurations may be beneficial to human experience of the external 
environment Thwaites and Simkins (2007) 

1
3 

Degree of 
enclosure 

EAPRS: Longest visual line:1. Less than 1000 feet (3000m) 2. Between 1000 and 5000 feet (3000-15000m) 3. 
More than 5000 feet (15000m) 
PEAT: 1. Continuous lateral visibility. 2. Moderate lateral visibility. 3. No lateral visibility. 

 

1
4 Degree of Shade 

EAPRS: Coverage/shade 
BRAT-DO: 1. Trees 2. Buildings 3. Shelters 4. No shade 
CPAT: Whether there is shade 
OPEC(Outddor play environment categories): free sky:1.<50% 2.≥50%  
Architecture Space Definition: Horizontal/Vertical 

In study of assisted living facilities in Texas city, Lu (2010) found amount of 
shading along the path may influence residents’ walking behaviors.  
 

V
is

ua
l D

im
en

si
on

 

1
5 

Visual connection 
with water 

POST&BRAT: the presence of water features. 
EAPRS: number, size, shape, water quality and other characteristics are 
Architecture Space Definition: Visual Continuity 
Kaplan’s 
Visual Resource Management Program: foreground/middleground, background and seldom-seen 
Space syntax: Visual Isovists 

Visual access can increase people’s confidence, and influence their decisions 
about locomotion (Kaplan et al., 1998). 
Water is proven to have positive influences on observers’ emotional states 
(Ulrich 1981).  
Park paths around an expanse of water is believed to be the most pleasing type 
of park paths (Whitaker & Browne, 1973). 

1
6 

Visual connection 
with landmark 

POST: Visibility of buildings surrounding public open space 
BRAT-DO: Situation of art/monuments 
EAPRS: Viewpoint(s) / point of interest: 1. Overlook/prospect 2. City view. 3. Landscape. 4. Water body and 5. 
Other viewpoint. Urban design quality: Imageability 

Neff and colleagues(2000) found that most important reason why people use 
trail in a community park is that they can enjoy favorable environment there. 
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Table 7: Pathway Segment Variables-Operationalization and Measurement 

   No. Variables Data categories 
A

tt
ri

bu
te

s o
f P

at
hw

ay
 

Ph
ys

ic
al

 A
ttr

ib
ut

es
 

1 Pathway Pavement 
Unpaved Paved 
Dirt/mulch Grass Mulch/woodchip Cobblestone

s Bricks Concrete Asphalt Plastic track 
Poor Moderate Good  2 Pathway Form Straight Curving   3 Pathway Width Same width Various    4 Pathway Length      

4 Pathway End 

End 1 End 2 Side 1 Side 2  
Pathway Segment Pathway 

Segment Activity Zone  Activity Zone   
Activity Zone  Activity 

Zone  Water  Water   
Supporting Area  Supporting 

Area  Others  Others   

5 Presence of Benches Not have Have Number of 
Benches   

Poor Moderate Good  
6 Presence of Flowers Not have Have   
7 Pathway Slope Flat or Gentle < 

3% 
Moderate 
3-5% slope Steep > 5% slope  

8 Presence of Light Fixtures Not have Have  

C
on

fig
ur

a
-ti

on
al

 
A

tt
ri

bu
te

s 9 Pathway Global Integration 
Value -- -- 

-- 
10 Pathway Control Value -- -- 

-- 
11 Pathway Depths to 

Landmarks/Gates -- -- 

Pa
th

w
ay

 S
ur

ro
un

d 

Sp
at

ia
l 

D
im

en
sio

n 12 Enclosure type 
No Tall 
Trees/Objects  
on Either Side  

Tall Trees/Objects on one Side Tall Trees/Objects on Both 
Sides  

 <30% 30%-60% >60% <30% 30%-60% >60%   

13 Degree of enclosure Continuous lateral 
visibility 

Moderate 
lateral 
visibility 

No lateral 
visibility  

14 Degree of Shade Shade 
<30% 

Shade 
>30% <70% 

Shade 
>70%  

V
is

ua
l 

D
im

en
s

io
n 

15 Visual connection with water Foreground Middle ground Background No Connection  

16 Visual connection with 
landmark Foreground Middle ground Background No Connection  
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4.3.3.1. Pathway Segment-Physical Attributes 

 

The physical attributes of pathway segments refer to the physical characteristics of the pathways 

themselves or facilities along the pathways. In the observation protocol, nine variables are proposed to 

measure these attributes, including1) pavement, 2) form, 3) width, 4) connections, 5) benches, 6) 

flowers, 7) slope, 8) light and 9) length. The measure of length is obtained through examination of a 

park map, and information on all the other measurements were collected through on-site observation.  

 

a. Variable 1-Pathway Pavement 

 
Definition: Pavement is defined as the material with which pathways are paved.  

 

Rationale: Path pavement is the surface which is directly in contact with the individual’s feet, and it 

can significantly influence people’s experience. According to Kaplan, et al. (1998), people prefer 

different kinds of trail surfaces when they engage in different activities; however, they generally prefer 

trails with relatively soft surfaces. According to a pilot study conducted byNeff, Ainsworth, Wheeler, 

Krumwiede, and Trepal (2000), respondents attribute their frequent use of trails in an urban park to the 

pavement of the trails. Walking trail users typically prefer trails paved with asphalt compared to trails 

covered with gravel and wood chips (Brownson, et al., 2000). In a study of eight parks in Los 

Angeles,Cohen, et al. (2007) found that the park with a track appeared to draw a large proportion of 

older individuals; the researchers then called for further examination of whether track facilities can 

draw older people. The most distinctive difference between a track and a general trail is that track has a 

more flat surface. There is then a justification to explore the potential influence that pathway material 

exerts on seniors walking.  

 

Source and Instrument: The trail surface condition is included in the preferred trail model developed 

by Kaplan, et al. (1998) as well as park environment measurement tools, including EAPRS (Saelens, et 

al., 2006), BRAT-DO (Bedimo-Rung, et al., 2006), PEAT (Troped, et al., 2006) and CPAT (Kaczynski, 

et al., 2012). In EAPRS, trails are classified into paved and unpaved. For paved trails, three kinds of 

surfaces are identified, including asphalt, concrete, and brick. Regarding unpaved trails, pavements 

involve dirt/sand, grass, gravel, and mulch/wood chips. In BRAT-DO, trail surfaces are categorized 

based on their degree of flatness and material, including smooth, particulate, dirt, grass, and unable to 
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assess (Bedimo-Rung, et al., 2006). PEAT addresses the condition of trail pavement and proposes five 

categories: excellent, good, fair, poor, and very Poor. In CPAT, the trail surfaces are divided into paved, 

crushed stone, and dirt/mulch.  

 

Operationalization: Five types of pavements are identified in the study sites: 1) cobblestones, 2) small 

bricks, 3) bigbricks,4) plastic track, and 5) big stones (Figure 22). Cobblestones refer to pathways 

paved by small cobbles. Small brick pavement consists of bricks with length less than 30 centimeters. 

Seams between small bricks may cause the pavement to feel uneven. Big bricks refer to bricks more 

than 30 centimeters in length, and they have fewer seams compared to smaller brick pavement. Plastic 

track refers to a track in Rendinghu Park that is built to facilitate walking. This kind of material 

provides a flat surface on which people can walk.  

 

Park pathway conditions were measured based on three categories in this study: 1) poor (several cracks, 

bumps, or holes/uneven), 2) moderate (fewer cracks, bumps, or holes/moderately uneven),and 3) good 

(no or few bumps, cracks, or holes/even and compact).  

 
Figure 22: Park Pathway Pavements 
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b) Variable 2- Pathway Form  
 

Definition: The form of the pathway refers to how a pathway segment layout connects its beginning 

and end, and it includes straight and curving forms. Pathways that are straight in direction but have 

curving boundaries are considered curving pathways (Figure 23).  

 

Rationale: Previous research indicates that compared with straight trails, people are more attracted to a 

path that curves, perhaps because curving trails can offer a sense of mystery that encourages walkers to 

explore further (Kaplan, et al., 1998). According to Whitaker and Browne (1973), the mood and 

experience created by straight paths and winding paths is totally different. They argue that straight 

paths lead users to get somewhere fast; in general, a winding path through undulating landscape 

suggests a more leisurely, contemplative feeling in contrast to the directional utilitarian pavements in 

urban areas. 

 

Source and Instrument: Trail form is one of the components of preferred trail patterns (Kaplan, et al., 

1998). Although it represents an important design feature, it is not included in extant park and trail 

environment assessment tools probably because these tools are not developed from a design 

perspective.  

 

Operationalization: The form of park pathways was evaluated based on park maps, satellite images 

and field observation.  

Figure 23: Curving Pathways ( in straight direction) 
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Variable 3-Pathway Width 

 
Definition: Width is the perpendicular distance between borders of the pathway and indicates the width 

of space for people to pass.  

 

Rationale: According to Kaplan, et al. (1998), narrow trails can lead visitors closer to the natural 

environment and thus can provide intimate experiences with the natural environment. It is worth noting 

that their preferred trail pattern refers to trails within the natural environment; in contrast, urban parks 

are located in urban areas and belong to built environments. The widths of pathways within urban parks 

tend to reflect their hierarchy and potential use levels.  

 

Source and Instrument: Trail width is part of the preferred trail pattern developed by Kaplan, et 

al.)1998.It is also included in EAPRS (Saelens, et al., 2006) and BRAT-DO (Bedimo-Rung, et al., 

2006).These tools follow a similar three-category classification: 1) trails narrower than two feet (0.6m) 

for one adult to pass,2) trails with widths between two and five feet (0.61-1.52m) for two adults to walk 

side-by-side, and 3) trails wider than five feet (1.52m) for three or more adults to walk next to each 

other. “Chinese urban park design standard CJJ 48—92” suggests an urban park pathway width based 

on total park areas. For park with an area of 2-10hectares (similar with study sites), three types of 

pathways constitute the hierarchy, including small pathway (0.9-2.0 meters wide), middle pathway 

(2.0-3.5 meters wide), and 3main pathway (3.5-4.5 meters wide). According to the standard, 0.9 meters 

is believed to be the minimum width for two people passing when they encounter face to face, with one 

of them walking to the other’s side. A pilot study indicates that the hierarchy of pathways in Rendinghu 

Park and Yuetan (Moon temple) Park are congruent with such a standard.  

 

Operationalization: The width of park pathways was measured with metric tapeline in the field 

observation. For pathways with various widths, an average of the widest and narrowest widths was 

calculated and applied (Figure 24).  
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Figure 24: Pathway with Different Widths in Rendinghu Park  

 

d. Variable 4- Connection with Activity Zones  

 
 
Definition: Connection with activity zones refers to how the pathway segment connects with park 

activity zones. These activity areas may be located on pathway ends or adjoin their sides. Connection 

on ends means if a user walks along the pathway, he or she will enter an activity area. Connection on 

side means activity zones are on sides of the pathway, and they have shared boundaries.  

 

Rationale: Activity zones could be viewed as important destinations, and the greater density of 

destinations in the census tract were associated with greater likelihood of walking for any reason 

(Gauvin, et al., 2008). Likewise, park pathways that provide access to activity areas are more likely to 

be used.  

 

Source and Instrument: This variable has been included in CPAT (Kaczynski, et al., 2012), where in 

researchers are asked to record whether the trail is connected to other park activity areas.  

 

Operationalization: Connections with activity zones were evaluated based on a park map and field 

observation. The connection of pathway segment is determined by its immediate neighboring areas at 

four directions, including its two ends and two sides (Figure 25). The two ends may connect with the 

park entrance, other pathway segments, activity zones, or supporting areas. Here, supporting areas refer 

to some facilities that could support people’s activities, such as picnic tables, benches, fountains, and 

77 



shelter. For the two sides, activity zones, water, and other natural elements may be adjacent to pathway 

segments and may have an influence on the use of pathways.  

 

Figure 25: Connection with Activity Zone 

 

e. Variable 5- Presence of Benches  

 

Definition: Benches along park pathways were measured based on their presence and condition. 

Rationale: In study of assisted living facilities in a Texas city, Lu (2010) found the availability of 

seating may influence residents’ walking behaviors. Seniors are less capable of moving and walking, 

particularly for long distances; hence, pathways with benches are preferred since seniors can 

conveniently rest for a while during their walk.  

 

Source and Instrument: The presence of benches is included in a number of tools, including CPAT 

(Kaczynski, et al., 2012). Places to sit/rest in EAPRS (Saelens, et al., 2006) are identified by materials, 

including wood, metal, plastic, and concrete. PEAT classifies bench conditions into the five categories 

of excellent, good, fair, poor and very poor.  

 

Operationalization: Information about the number of benches along pathway segments and their 

conditions was attained through field observation. Following PEAT’s example, three condition classes 

were used: poor (sitting surface has structural problems/dirty); moderate (has only minor structural 

problems that would not affect use/moderate clean); and good (structurally sound /generally is clean).  

 

End 1 Pathway Segment  Activity Zone Supporting Area Entrance 

End 2 Pathway Segment  Activity Zone Supporting Area  Entrance 

Side 1 Activity Zone Water Others Others  

Side 2 Activity Zone Water Others Others  
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f. Variable 6- Presence of Flowers  

 

Definition: Flowers refer to the presence of flowers along park pathways, in the form of flower fields 

or framed flowerbeds.  

 

Rational: In study of the visual qualities of selected native and planned forests and other vegetation 

groups in Israel, Misgav (2000) found that planted or managed vegetation is preferred by the public, 

and plant height, plant density, and foliage color are the three most important factors influencing 

public’s preference. Flowers come in variety of color; hence, they may attract senior people to 

pathways close to flowers.  

 

Source and Instrument: Items on flowers is include in EAPRS (Saelens, et al., 2006); considerations 

include their variety, condition, and whether a name is provided. Detailed views of small-scale 

landscape features is highlighted in studies of visual landscape and considered as one component in the 

category of small-scale compositions. The Visual Resource Management Program identifies a variety 

of vegetative types (Bureau of Land Management, 1980).  

 

Operationalization: The presence or absence of flowers along pathways was measured in field 

observation, which produced binary data.  

 

f. Variable 7- Pathway Slope 

 
 
Definition: In this study, slope refers to longitudinal slope of the pathway segment.  

 
Rationale: Continuous looped walkways designed with only a gradual slope (or none at all) are 

recommended for neighborhood parks with many older residents (Marcus & Francis, 1998). When 

aging, senior people gradually lose the ability to maintain balance and agility, so steep slopes present a 

danger of falling and may deter seniors from walking on them.  

 
Source and Instruments: In EAPRS (Saelens, et al., 2006), path flatness is measured based on a 

three-point scale: completely flat=3;some incline/decline=2; and significant incline/decline=1. In 

BRAT-DO (Bedimo-Rung, et al., 2006), four types of slopes are identified: flat or Gentle, moderate, 
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steep, and unable to assess. Slope and cross slope are highlighted in PEAT (Troped, et al., 2006). Slope 

refers to a slope in direction parallel to the trail and is classified into flat or gentle slope (< 3% slope), 

moderate slope (3-5% slope), and steep slope (> 5% slope). Cross slope refers to a slope in the direction 

perpendicular to the direction someone would walk; of these, three groups are proposed: flat or gentle 

cross slope, moderate cross slope, and steep cross slope.  

 

Operationalization: The degree of slope was measured on the most visibly steep location on the 

pathway segment using iPhone software.  

 

g. Variable 8- Presence of Light Fixtures  

 
Definition: In this study, light fixture refers to the presence of a light fixture along a specific pathway 

segment.  

 
Rationale: The presence of lights can provide a clear field of view for users and may influence seniors 

walking in the early morning and at dusk.  

 
Source and Instruments: EAPRS (Saelens, et al., 2006) and PEAT (Troped, et al., 2006) include 

measurements about the presence of any artificial lights that would allow for night use of the park.  

 

Operationalization: The presence and number of lights along pathways were recorded in field 

observation. 

 

h. Variable 9-Pathway Length 

 

Definition: For this study, length refers to the length of the pathway segment between its two ends.  

 

Rationale: When walking on short pathways, seniors have to change their directions continuously and 

remember their routes. Conversely, when walking on long pathways, seniors can just follow the 

direction of the path, which maybe easier and more preferable. 

 

Source and Instruments: No measures of length were found in the extant park environment 

measurement tools or empirical studies. 
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Operationalization: The length of each pathway segment was measured using AutoCadsoftware and 

Google Earth images as reference.  

 

 

4.3.3.2. Pathway Segment- Configurational Attributes  

 

The configurational attributes of pathway segments refer to the position of a specific pathway segment 

in relation to all other pathway segments in the system. In the present study, four variables were used to 

measure pathways’ configurational attributes, including: 1) global integration, 2) control, 3) depths to 

landmarks, and 4) depth to gates.  

 

i. Variable 10-Pathway Global Integration Value 

 

Definition: In the theory of space syntax, integration is concerned with syntactical accessibility. It 

depends on the steps involved in moving from one space to another space (Jiang & Claramunt, 2002). 

Global integration is calculated based on the depths from one particular point to all the other points 

within the system. Space with a high integration value is believed to be more accessible, which is 

suitable for central activities (Ozer & Kubat, 2007). Highly integrated places have greater accessibility 

to other parts of the system and hence, they tend to be more frequently used.  

 

Rationale: According to Hillier, et al. (1993), the configuration of the urban grid itself is the main 

generator of patterns of movement. In a study of walking in new urbanist andsuburban neighbourhoods, 

Baran, et al (2008) found that streets with higher global integration are related to a higher number of 

leisure walking trips. In study of the area surrounding King’s Cross in London, Hillier, et al. (1993) 

identified a strong correlation between integration and pedestrian movement rates, indicating that 

configurational relations at the larger urban system level play important roles in influencing people’s 

movement. In a study of Santa Maria City, Brazil, Zampieri, Rigatti, and Ugalde (2009) found that if 

the urban system has a strong intelligibility, the measurement of global integration can explain 

pedestrian movement rates. In a study conducted in İstanbul’s historical Galata region, researchers 

found that spatial integration values are determinants of pedestrian movement (Ozer & Kubat, 2007). 
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Source and Instrument: As an important concept in space syntax theory, integration has been widely 

used in analyzing relations between urban topology and human movement. The value of integration 

could be calculated automatically in Depthmap software, based on an axial map or a convex map. The 

POST instrument includes an evaluation of the placement of paths (Giles-Corti, et al., 2005);diagrams 

are also provided to illustrate different patterns, including: 1) perimeter,2) diagonal,3) radial,4) path 

around water features.  

 

Operationalization: Convex maps were created based on the park maps and satellite images (Figure 

26). Values of "global integration" of pathway segments were calculated using an algorithm developed 

by Hillier and Hanson (1984).  

 

Figure 26: Convex Maps and Value of "Global Integration" of the Pathway Segments 

 

j. Variable 11-Pathway Control Value 

 

Definition: Space syntax theory defines the connectivity of a street with the number of streets directly 

connected with the particular street. This measure is then used to calculate the control value, which is 

the sum of inverse connectivity values of the immediate neighbors of the street.  
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Rationale: In a study of walking in new urbanist and suburban neighborhoods, Baran, et al (2008) 

found that higher control values are related to a higher number of leisure walking trips. Control value 

represents the degree to which a space is important for accessing neighboring spaces, and a high control 

value indicates that the space is an important link for neighboring spaces (Baran, et al, 2008). Control 

value can potentially influence people’s movement, and there exists a necessity to probe whether 

control is associated with seniors walking.  

 

Source and Instrument: Control value is an important measurement in space syntax (Hillier & 

Hanson, 1984), and it has a closed relation with connectivity.  

 

Operationalization: The control value of pathway segments was calculated using an algorithm 

developed by (Hillier & Hanson, 1984) using Depthmap software.  

 

k. Variable 12-Depths to Landmarks 

 

Definition: According to the theory of space syntax, the depth between two spaces depends on the 

number of spaces (turns) between them. For instance, spaces which are immediately accessible to space 

A has a depth of 1 to space A (Please see earlier discussion in 2.4.2.1.). 

 

Rationale: As an important element in the framework of the image of the city (Lynch, 1960), 

landmarks tend to symbolize a constant direction and hence can influence people’s movement. 

Accordingly, the depth of landmark (i.e., number of turns to reach it) is an important consideration in 

this study.  

 

Source and instrument: The trail’s path is addressed in preferred trail pattern (Kaplan, et al., 1998), 

which indicates that trails providing access to interesting viewpoints and important features are 

particularly valued.  

 

Operationalization: Landmarks in the two urban parks were carefully defined, and average depths to 

landmarks from each pathway segment were measured using a free algorithm developed by Hillier and 

Hanson) (1984). For the present study, landmarks refer to sculptures, traditional buildings that could be 

seen from distance, and some local spaces with distinctive features. There are four landmarks and seven 
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landmarks identified in Rendinghu Park and Yuetan Park, respectively (Figure 27).  

Figure 27: Landmarks in Rendinghu Park (Left) and Yuetan Park (Right)  

Variable 13-Depths to Gates 

 

Definition: Depth to gates means the average depth of a specific pathway segment to all gates in the 

parks. 

 

Rationale: People come into parks through gates, and pathways that closely connect to gates may have 

a higher usage compared to other pathway segments. It is therefore necessary to examine how average 

depth to gates is associated with number of seniors walking on the pathway segment.  

 

Source and instrument: As far as the author knows, no measure or examination of depth to gate has 

been explored in extant park measurement tools or empirical research. 

 

Operationalization: There are four gates in Rendinghu Park and two gates in Yuetan Park. Average 
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depths to gates were measured using a free algorithm developed by Hillier and Hanson(1984). 

 

4.3.3.3. Pathway Surrounding-Spatial Dimension  

 

m. Variable 14-Enclosure Type 

 
Definition: Enclosure type refers to whether spaces around pathways are vertically defined by tall trees 

or walls higher than three meters. These objects may be closely located to the pathway or be located at 

certain distance from a pathway.  

 

Rationale: Elements of form define the spatial boundaries of space and therefore can influence our 

perception of the particular space (Ching, 2007). Thwaites and Simkins (2007) propose the concept of 

experiential landscape and indicate that human experience has spatial dimensions; certain spatial 

configurations may be beneficial to human experience of the external environment. Kaplan and Kaplan 

(1989) found that, when environments are classified based on spatial feature, those that are open or well 

defined seem to consistently generate favorable responses, such as a wide lawn with a row of trees on 

each side. 

 

Source and Instrument: Enclosures are highly addressed in space definition and classification. 

Vertical definition and horizontal definition are two basic methods to define a space in the study of 

architecture (Ching, 2007). Kaplan and Kaplan (1989) proposed that natural environments could be 

categorized based on their features in two aspects: content and spatial configuration. In a study of 

quantification of urban design quality, enclosure is defined as “the degree to which streets and other 

public spaces are visually defined by buildings, walls, trees, and other elements. Spaces where the 

height of vertical elements is proportionally related to the width of the space between them have a 

room-like quality” (Ewing, et al., 2006, p. 226). Accordingly, the degree of enclosure is evaluated based 

on whether users’ long sight line is blocked, which is due to the presence of walls or buildings along the 

street, and the proportion of sky in the field of view.  

 

Operationalization: Enclosure type was measured through field observation. Tall objects may be 

located on neither side, one side, or two sides of pathway segment (Figure 28), and result in different 

senses of enclosure. For each kind of enclosure, its proportion to the specific pathway segment length 
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was also examined (Table 6). Some tall objects may be located very close to the pathway, whereas 

others may be located far from pathway. Here, only tall objects within distance of the width of the 

pathway were taken into account, since objects that are far from pathway could provide only a weak 

sense of enclosure (Figure 29). In the fieldwork, the observer evaluated the enclosure type of each 

pathway segment based on presence of tall objects. 

Figure 28: Types of Enclosure  

Table 8: Proportion of Each Type of Enclosure 

 

 

 

 

No Tall Trees/Objects on Either Side  -- -- -- 

Tall Trees/Objects on one Side <30% 30%-70% >70% 

Tall Trees/Objects on Both Sides <30% 30%-70% >70% 
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Figure 29: Locations of Tall Objects along Pathways 

n. Variable 15-Degree of enclosure 

 

Definition: Degree of enclosure refers to the way a pathway is vertically defined and concerns with 

whether tall objects are evenly present along the pathway.  

 

Rational: Similar with the enclosure type measurement, the degree of enclosure can influence people’s 

perception of a place and may influence whether senior people would prefer a specific park pathway for 

walking. 

 

Instrument and Source: The EAPRS instrument measures enclosure based on visibility to farthest 

point (Saelens, et al., 2006); three categories are identified, including less than 1,000 feet 

(3,000m),between 1,000 and 5,000 feet (3,000-15,000m), and more than 5,000 feet (15,000m). An 

assessment of vegetative cover/enclosure is included in PEAT (Troped, et al., 2006), in which three 

categories are defined, including continuous lateral visibility, moderate lateral visibility, and no lateral 

visibility. Continuous lateral visibility means observer can see without visible interruption to both sides 

of the trail (i.e., there are no buildings, walls, shrubs, or site furnishings to obscure the view). Moderate 

lateral visibility indicates that the observer can see with minor visible interruption to both sides of the 

trail. No lateral visibility means observer cannot see the area immediately beyond the trail to either side, 

and there is a high density of buildings, walls, shrubs, and site furnishings obscuring the view.  
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Operationalization: Degree of enclosure was measured by field observation based on the degree to 

which extent users’ visual line are blocked by vertical items. Solid walls have the strongest ability to 

block visual lines; in contrast, trees can only partially block visual lines. Based on such an assumption, 

three types of enclosure degrees are utilized, including continuous lateral visibility, moderate lateral 

visibility, and no lateral visibility (Figure 30). It is worth noting that the degree of enclosure should be 

evaluated on both sides of the pathway separately, which constitutes the overall enclosure situation. For 

instance, if there are no lateral visibilities on both sides of the pathway, the strongest degree of 

enclosure is obtained. In contrast, if the pathway has continuous lateral visibility on both sides, the least 

degree of enclosure is produced.  

Figure 30: Degree of Enclosure 

o.Variable 16-Degree of Shade 

 
Definition: Degree of shade refers to whether pathways are horizontally defined by tree shade or other 

shelter. 

 

Rationale: In a study of assisted living facilities in a Texas city, Lu (2010) found the amount of shading 

along the path may influence residents’ walking behaviors. Shade and shelter can help change 

microclimate and may influence seniors’ use of particular pathway segments.  
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Source and Instrument: Coverage/shape is included in EAPRS (Saelens, et al., 2006), which is 

evaluated based on the entire trail. The type of shade is categorized in four types in BRAT-DO: trees, 

buildings, shelters and no shade (Bedimo-Rung, et al., 2006). Using CPAT(Kaczynski, et al., 2012), 

researchers record whether there is shade covering at least some of the area in playgrounds. A situation 

of shade is defined as having about 25% or more of the area shaded in full sun. Outdoor play 

Environment Categories (OEC) also highlights the shade provided by trees and structures. In a study of 

children’s outdoor play activities, the sky view factors (i.e., the fraction of free sky above 

structures)was imaged by fish eye photography 100 cm above the ground (below the eye level of 

three-to-five-year-old children ) (Mårtensson, et al., 2009). Researchers took these photos from the 

center of each play area and dichotomized them into <50% and ≥50% of free sky in analysis. A study of 

architecture space defines horizontal elements such as roof and shelter as the two basic element types 

that help define a space (Ching, 2007).  

 

Operationalization: The degree of shade was measured bythe percentage of shade (projected on the 

ground) to total area of the pathway segment. The observer walked along the pathway and observed 

shade on the ground, then classified the degree of shade into the three categories including: shade is less 

than 30%, shade is between 30% and 70%, and shade is more than 70%. To ensure a high degree of 

consistency for all path segments, shade was measured between 10:00AM-11:00 AM and on sunny 

days.  

 

 

4.3.3.4. Pathway Surrounding-Visual Dimension  

 

p. Variable 17-Visual Connection with Water 

 

Definition: Visual connection with water considers whether users could see water features when they 

walk on a pathway segment.  

 

Rationale: According to Benedikt (1979), visual stimuli is the main kind of information one can glean 

from the environment; therefore, studying changes of visible information at an observation point with 

the movement of users can help interpret people’s perception of environments. Moreover, view has a 
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significant influence on people’s movement. View relates particularly to the experience of walking, 

during which time people tend to scan what lies ahead to identify a series of intermediate goals en-route 

to a more distant destination (Thwaites & Simkins, 2007). In the natural environment, visual access can 

increase people’s confidence and influence their decisions about locomotion (Kaplan, et al., 1998). In 

the urban context, visual landscape features can influence pedestrian usage (Foltete & Piombini, 2007). 

Among specific features, water is proven to have positive influences on observers’ emotional states 

(Ulrich 1981). Specifically, park paths around an expanse of water are believed to be the most pleasing 

type of park paths (Whitaker & Browne, 1973). Based on the above assumptions, it can be suggested 

that visual connections with water can influence seniors walking.  

 

Source and Instruments: Water area is one component in EAPRS (Saelens, et al., 2006), which 

measures the number of water areas, size, shape, water quality, and other characteristics including 

whether users can see water. POST(Giles-Corti, et al., 2005) and BRAT-DO (Bedimo-Rung, et al., 2006) 

also cover the presence of water features. When spatial elements are placed, visual continuity will be 

interrupted in architecture (Ching, 2007). On the other hand, The Visual Resource Management 

Program identifies three basic distance zones in landscape scene: foreground/middleground, 

background, and seldom-seen (Bureau of Land Management, 1980). These distance zones could help 

better frame the observers' visual connections with water when they stand on a specific pathway 

segment.  

 

Operationalization: There is a large water body in the middle of Rendinghu Park; while in Yuetan 

Park, there is only a small pool in the middle of the traditional yard (Figure 31). Visual connection with 

water was measured by field observation and based on whether user can see the water feature and the 

location of water feature in the field of view. Three categories were included: cannot see any water 

feature, water feature seen in background, water feature seen in foreground and middle ground.  
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Figure 31: Water Feature in the Two Park 

q. Variable 18-Visual Connection With Landmark 

 
 
Definition: Visual connection with landmarks is defined as whether users could see landmarks when 

they walk on pathway segments. Here, landmarks refer to huge objects that can be seen from distances, 

such as a large sculpture, and spaces with unique features.  

 

Rational: Neff and colleagues(2000) found that the most important reason people use a trail in a 

community park is that they can enjoy a favorable environment there. Landmarks can serve as visual 

stimuli and attractions, which may encourage senior people to use specific pathways.  

 

Source and Instruments: As one item in category of general aesthetics in EAPRS (Saelens, et al., 

2006), sculpture/art is evaluated based on its material, function, context, and other features. POST 

includes a category of visibility of buildings surrounding public open spaces, albeit from a perspective 

of safety (Giles-Corti, et al., 2005). BRAT-DO asks observers to evaluate art/monuments based on scale 

from poor to excellent (Bedimo-Rung, et al., 2006). Assessment of viewpoint(s)/point of interest is 

included in PEAT (Troped, et al., 2006).Viewpoint(s)/point of interest refer to a deliberate attempt to 
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provide an unobstructed view beyond the trail segment, including a viewpoint for cityscape features of 

aesthetic merit and scenic viewpoint. According to the views that could be seen, five types are 

identified, including 1) overlook/prospect, 2) city view, 3) landscape,4) water body, and ) other 

viewpoint. Landmarks can help improve imageability of a space, and visual connection with the 

landmark can provide users with a pleasant view. In a study of urban design quality, the concept of 

imageability highlights the quality of a place that makes it distinct, recognizable, and memorable 

(Ewing, et al., 2006), and landmarks play important roles in enhancing imageability.  

 

Operationalization: Visual connection with landmarkswas measured by field observation (Figure 32). 

Visual connection with landmark refers to the following: cannot see landmarks and can see landmarks 

in the background, foreground, and middle ground.  

Figure 32: Visual Connection with Landmark 

4.3.3.5. Overall Park 

 

Definition: Park condition refers to the extent to which park is maintained, and park cleanliness refers 

to the degree of cleanliness or presence of litter or trash.  

 

Rationale: The condition and cleanliness of the overall park can influence park visits and people’s 
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experience. In a qualitative study of adolescents using recreational facilities (Ries, et al., 2008), uneven 

ground, trash and leaves on the courts are condition issues that may prevent adolescents’ use of urban 

parks. Such a finding is also supported by a study of teens and adults in Los Angeles (Gearin & Kahle, 

2006), in which students expressed their concern about litter in parks, cracked concrete, and impacted 

earth. In a study conducted by Rung, Mowen, Broyles, and Gustat (2011), the condition of park activity 

areas was positively associated with a number of basketball court users and inversely associated with 

number of green space users and total green space energy expenditure. 

 

Source and instruments: According to Bedimo-Rung, et al. (2005), park conditions refer to which 

degree parks are maintained on a regular basis and shuns those places containing elements that are in 

disrepair. Park condition usually has a close relationship with cleanliness, and condition and cleanliness 

are addressed at both overall park levels and activity zone levels. The EAPRS tool classifies the park 

acitvity zone condition into three ordinal categories (Saelens, et al., 2006). A value of “1”indicates a 

lack of function for the element or all the representatives of the elements;avalue of “2”indicates partial 

functioning of an element or partial or lackof functioning of one or more of the elements if more than 

one representative of the element is present (e.g., fivebenches); avalue of “3”indicates completely 

functional and in good to excellent working condition for the element (s). EAPRS defines cleanliness as 

the general aesthetic of the element; it is generally not a matter of functionality as itusually canbe 

corrected relatively easily with appropriate maintenance. A value of “1”indicates a very unclean 

element or onethat appears to be poorly maintained. A value of “2”suggests some lack of cleaning 

maintenance for an element. A value of “3”indicates mostly or all of the element representatives are in 

good aesthetic condition.  

 

POST evaluates item of vandalism based on whether natural and built features are deliberately 

damaged (e.g., broken windows, broken glass) (Giles-Corti, et al., 2005). At the activity zone level, the 

Bedimo-Rung Assessment Tools- direct observation (BRAT-DO) requires researchers to rate the 

condition of target park areas based on a five-point scale: 1) poor, 2) below average, 3) average, 4) 

above average, and 5)excellent (Bedimo-Rung, et al., 2006). However, there is no instruction to 

illustrate the characteristics of different categories. PEAT evaluates an environment’s conditions and 

cleanliness based on specific facilities, such as path surface, picnic table, and bench (Troped, et al., 

2006), and detailed instructions are included to help observers to classify different situations from 

excellent to very poor condition. CPAT evaluates park condition in binary measurements, whether 

93 



facilities are in good or not good condition (Kaczynski, et al., 2012).  

 

Operationalization: Park conditions and cleanliness were measured by field observation at the overall 

park level, using three categories: 1) poor, 2) fair, and 3) good (Table 9).  

Table 9: Variable of Overall Park Condition and Cleanliness 

Variable Categories  
Condition 3. Good: landscape (vegetation and water) are well maintained, and facilities are in good function.  

2. Fair: landscape(vegetation and water) are fairly maintained, and facilities are in function. 
1. Poor: No evidence of maintenance, and facilities can not be used.  

Cleanliness 3. Good: no presences of litter or garbage  
2. Fair: small amount of litter or garbage 
1. Poor: A lot of litter or garbage 

4.4. Data Collection  

 

Observation protocols are developed to guide seniors’ walking behavior observation, park pathway 

characteristics observation, and interview. This section will briefly introduce these protocols and 

related data collection approaches.  

 

4.4.1. Dependent Variable–Seniors’ Walking  

 

4.4.1.1. Indentify Senior People  

 

Methods for Identifying Age in Extant Research  

Several protocols have been developed to help identify people's age by observation. In the System for 

Observing Play and Recreation in Communities (SOPARC), four age groups are applied. They are: 1) 

child, 2) teenager, 3) adult, and 4) senior (McKenzie, Cohen, Sehgal, Williamson, & Golinelli, 2006). 

Methods to identify people’s age by observation are not provided; however, its reliability is established 

based on agreement among observers. Bocarro, et al.’s (2009) study develops protocols to help 

observers identify children’s age. Median height and weight statistics of different children’s age groups 

and cut off points of different age groups are used to classify children into 1) 0 to 5 years old (young 

children), 2) 6 to 12years old (middle childhood), and 3)13 to 18 years old (older children). In addition, 
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some other physical characteristics are also applied to help classification; for instance, the presence of 

adult teeth, facial hair, pubic development, motor skill development, and peer group.  

 

For facial characteristics, parameters are developed to measure aging (Pitanguy, Leta, Pamplona, & 

Weber, 1996). They are 1) height of the forehead, 2) palpebral pouches, 3) slough of the eyelids, 

4)elongation and rotation of the nose, 5) nasogenian fold, 6) ptosis of the central midfacial tissues, 

7)width of the lips, 8)lateral pouches of the face, 9)changes of the angle of the platysma, and 10) length 

of the ear. According to Kwon and Lobo’s (1999) discussion of age classification based on facial 

images, two kinds of facial features are analyzed (Figure 33). First, ratios between primary features 

(eyes, nose, mouth, chin, virtual-top of the head, and the sides of the face) are computed. Second, a 

wrinkle geography map guides the detection and measurement of wrinkles.  
 

 

 

 

 

 

 

 

 

 

 

Figure 33: Ratio Between Primary Facial Features (Left), Wrinkle Geography (Right) 

In a study of age-related walking stability, Kavanagh, Barrett, and Morrison (2005) found that 

compared with young people, older people exhibited a more conservative gait pattern, characterized by 

reduced velocity, shorter step length, and increased step timing variability.  

 

Identifying Senior People in the Present Study  

The above theories and findings provide valuable insights for identifying senior people through 

observation. Primary feature and secondary features were used in this study to identify whether an 
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individual is aged 60 and above (Table 10). Primary features refer to facial wrinkles, which works as the 

decidable factor. With aging, wrinkles gradually grow around eyes and on the forehead. This has a high 

constancy among individuals and is easy to identify by observation; this therefore could work as a 

primary feature. Other features, such as white hair and limited motor ability, were applied as secondary 

factors to help improve accuracy of the identification.  

Table 10: Primary Feature and Secondary Feature in Identifying Senior People  

4.4.1.2. Observation Approach and Protocol  

 

Observation Approaches in the Extant Park-Based Physical Activity Study 

 

Three different kinds of observation protocols are identified in the study of park-based physical 

activities (Table 11). The first kind of observation covers the entire daylight time from morning to 

evening. It is based on the unit of the whole day, and total park users accumulated during all the 

observation hours are used in analysis. Such an observation method has been used to study adult and 

children’s park-based physical activity (Floyd, et al., 2011; Kaczynski, Stanis, Hastmann, & Besenyi, 

2011) and park visits (Baran, et al., 2013). The second observation protocol also looks at the entire day, 

but only focuses on specific observation periods rather than on continuous time. For instance, in study 

of whether improvements to a park in Victoria led to an increase of its use and park-based physical 

activity (Veitch , Ball, Crawford, Abbott, & Salmon, 2012), three observation periods were utilized: 

namely morning (7:30 AM- 9:00 AM), midday (11:30 AM-1:00 PM), and afternoon (3:30 PM-5:00 

PM). Observations were conducted every fifteen minutes, and six scans were conducted during each 

observation period. A study conducted by Suau, Floyd, Spengler, Maddock, and Gobster (2012) applied 

a similar observation method, with two rounds of observations during the 10:0 AM to 12:00 PM period, 

Primary Feature  Facial Feature  Wrinkles  

Secondary Feature  Facial Feature  White hair  

Motor Ability  Reduced velocity, Shorter step length 

 Less stable, with crutch or other equipment 
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and two rounds of observations from 1:00 PM to 6:00 PM. Round of scan is the observation unit in 

these two studies, and aggregated situations from these scans were analyzed. The third kind of 

observation protocol only focuses on the peak period of park use. In a study of influences of park 

conditions and features on park visitation and physical activity (Rung et al., 2011), only observations 

performed between 4:00 PM and 7:00 PM were selected because this is the time of the day when the 

park is most likely to be used.  

 

Observation Protocol  

 

An observation protocol was developed to guide the on-site observation of seniors’ walking behavior 

(Appendix A). Rendinghu Park and Yuetan Park are open from 6:00 AM to 9:30 PM every day. Each 

pathway segment was observed for two minutes in each round of observation, and it took around two 

hours to observe all the pathway segments in each park. Three rounds of scans were conducted per day 

separately between 7:00AM-9:00AM,3:00PM-5:00PM,and 5:30PM-7:30PM. Observations were taken 

on two weekdays and one weekend per week and lasted for three weeks. Overall, twenty-seven scans 

per pathway segment were conducted in each park.  
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Table 11: Previous Observation Protocol of Urban Park and Physical Activity 

 

Topic Reference Observation 
protocol Population Site Observation period Observation 

days Observation round/time Others 

Association between 
energy expenditure and 
use of neighborhood 
parks 

Suau et al. 
(2012) 
 

System for 
Observing 
Play and 
Leisure 
Activity 
among Youth 
(SOPLAY) 

Adults 

Designated 
activity areas 10 
neighborhood 
parks in Tampa, 
Florida, 19 parks 
in Chicago, 
Illinois. 

2 observations from 
10 AM to 12 PM 
2 observations from 
1 to 6 PM 

Friday 
Saturday 
Sunday 

Tampa: 
3229/248=13 days 
7112/10/55=13days 
Chicago: 
385/32=12 days 

Tampa parks had 7112 
observed users during the 
study period that ranged 
from 0 to 248 users per day 
per park with a mean of 55 

Whether 
improvements to a park 
in Victoria, can lead 
increase of its use and 
park-based physical 
activity of users. 

Veitch  et al. 
(2012) SOPARC Children and 

adults 
Park in Victoria, 
Australia 

Morning: 
7:30AM–9:00AM 
Midday: 
11:30AM–1:00PM 
Afternoon: 
3:30PM–5:00PM 

 

9 days (spread over4 
weeks),  
5 weekdays+4 weekend 
days. 
Total of 27 observation 
periods of 1.5 hours 
each, at each park. 

Observations were 
conducted every 15 minutes 
(or seven times) during 
three 1.5-hour periods on 
each day of data collection; 
 

Associations among 
individual, park, and 
neighborhood 
environmental 
characteristics and 
children’s park-based 
physical activity 

Floyd et al. 
(2011) 
 

System for 
Observing 
Play and 
Recreation in 
Communities 
(SOPARC) 

Children and 
Adolescents 

20 randomly 
selected 
neighborhood 
parks 
in Durham NC 

From 10:00AM to 
7:00PM 
 

8 weeks on all 
weekend days 
and randomly 
selected 
weekdays 
between May 
and July 2007 

16 days 
8 weekend days and 8 
weekdays 

. 
 

Role of Park conditions 
and features on park 
visitation 
and physical activity 

Rung et al. 
(2011) 

Bedimo-Rung 
Assessment 
Tools 
(BRAT-DO). 
SOPARC 

Adults 
37 parks, 154 
activity areas, 
New Orleans 

Between 4 PM and 
7 PM 
6 times per day at 
approximately 
30-minute intervals 
over a 3-hour 
period. 

Weekdays 
Monday 
through 
Thursday 

2 to 4 days 
922 scans collected in 
all 
922/37/6=4.56? 

 
The time of day most likely 
to receive use.  
Each park was assessed 2 to 
4 times on days chosen at 
random over the data 
collection 
period. Weekdays were 
selected to be congruent 
with an earlier study 

Influence of park user 
demographic 
characteristics on 
observed PA intensity 
levels 

Kaczynski et 
al. (2011) SOPARC 

Children 
Teens 
Adults 

4 parks in Kansas 
City, Missouri 

Full 13-hour day 
based on daylight 
hours 
7:00 AM to 8:00 
PM 

Friday 
Saturday 
Sunday 

3 days 
each park was observed 
for 39 hours 
Across 2 weekends 

July–August  
For example, park A may 
have been observed from 
7:00AM to 1:00 PM on one 
Friday and from 1:00 PM 
to8:00 PM on a second 
Friday, with a similar 
schedule used for the other 
days and parks. 
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4.4.2. Observation of Park Pathway Characteristics  

 

In order to identify pathway segments, a number is assigned to each pathway segment in the two parks. 

Furthermore, an observation protocol was developed to improve the consistency of observation 

(Appendix B). The observer walked through each pathway segment in the two parks and recorded 

pathway characteristics while walking. Each pathway segment was observed and measured for two 

times, and a comparison between these two rounds of observations was made. A third round of 

observation was made to double-check those conflicts produced by the first two observations, and a 

final measurement was made. Rendinghu Park was observed on July 25 and August 16, while Yuetan 

Park was observed on August 2 and August 17. The periods between the two rounds of observations are 

longer than two weeks, during which time the observer forgot the results of the first observation; 

therefore, the first round of observation had no bias on the second observation.  

 
 
4.4.3. Interview  
 
The purpose of the interview was to explore seniors’ walking experience within parks and to 

understand what characteristics of pathways are preferred for walking. Data obtained from the 

interviews helps explain findings from direction observations within park. An interview protocol was 

developed to help collect each interviewee's information (Appendix C). Senior park users were invited 

to participate in a short interview. Two criteria were utilized to recruit participants. First, participants 

should be elderly people aged 60 or above. Secondly, they should have the habit of leisure walking in 

urban parks. A convenient sample was selected on site in urban parks, when senior people seem to have 

time. Senior users were screened on whether they have a habit of walking in parks. If they had a habit of 

walking in the park, they would be considered regular walkers. Only regular walkers were considered 

for the interview, since they could answer questions based on their real experiences. 

 

Interview questions included: 1) Do you have a habit of walking in park? 2) How do you feel when 

walking in the park? 3) Could you please show me where you usually walk when visiting this park? 4) 

Which feature of these areas do you like most? 5) Which paths in the park you do not use for walking? 

6) Could you please tell me why you do not use these paths for walking? 7) How many times do you 

walk in a week? In a day? 8) How many times do you walk in a day? 9) Would you please tell me your 

age? 
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4.5. Quality Consideration  

 

A number of quality standards are considered in this study: construct validity, internal validity, 

reliability, and external validity.  

 

4.5.1. Construct Validity 

 

Construct validity is concerned with establishing correct operational measures for the concepts being 

studied (Yin, 2003). In other words, it is to measure exactly what is assumed to be measured. Construct 

validity addresses the congruence between the concept and the measurement we take in 

operationalization. The main variables in this study fall into the categories of urban park pathway 

characteristics and seniors’ walking behavior. For pathway characteristics, conceptual concepts and 

variables are developed based on previous studies, and clear definition of variables are provided, which 

can help connect conceptual concepts with measurements of variables. Moreover, many of the pathway 

variables are measured objectively, such as pavement, width, and configuration. For seniors walking, 

use intensity is selected to indicate their walking behavior, and it is concerned with the presence of 

senior walkers and their number, which was obtained by counting users that cross a point on a particular 

pathway segment. Such a measurement can show how senior walkers are spatially distributed with 

relation to specific pathway segment. 

 

4.5.2. Internal Validity  

 

According to Yin (2003), internal validity relates to establishing a causal relationship, whereby certain 

conditions are shown to lead to other conditions, as distinguished from spurious relationships. Internal 

validity is of concern only for explanatory or causal studies and not for descriptive or exploratory 

studies. Although correlational research lacks the ability to establish causality, it is capable of 

establishing predictive relationships (Groat & Wang, 2002). This means that correlational research can 

identify and explain influences that independent variables have on dependent variables; thus, internal 

validity is applicable. In examining which pathway characteristics are predictive of park use, multiple 

variables were examined simultaneously, allowing for exploration of how interactions of these 

variables are related to seniors walking.  
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This study is interested in the characteristics of urban park pathway segments and the characteristics 

that can exert an impact on seniors’ walking behaviors. Pathway segments are selected in two urban 

parks; consequently, by keeping other factors constant, biases they may bring are avoided. In other 

words, for each park, factors regarding social, economic, and other overall physical elements remain 

same. The only environmental differences exist at pathway segment level.  

 

4.5.3. Reliability  

 

The concept of reliability is concerned with the consistency of the measurements or findings. It means 

that the operations of a study, such as data collection procedures, can be repeated with the same results 

(Yin, 2003). To increase reliability, pathway environment measurement tools and observation protocols 

are developed to help consistently measure pathways’ attributes and seniors walking. To improve the 

reliability of inventory protocol and observation protocol, multiple checks were conducted. Protocols 

were then revised continuously until a satisfactory reliability is attained. In the data collection, pathway 

characteristics were observed for two times, and results from the two rounds of observations were 

compared. If there is a disagreement, a third round of observation were conducted to finalize the 

result.  

 

4.5.4. External Validity  

 

External validity relates to establishing the domain to which a study's findings can be generalized (Yin, 

2003). It concerns with whether the results of the study are applicable to the larger world, or at least 

whether there are defining contextual constraints within which the results are valid. In this study, data 

was collected in Beijing, China, which is unfamiliar to other cultures. To improve external validity, 

context information such as population density at the city level as well as around the park, general 

information of park, and social-economic backgrounds of senior users are introduced in detail, to help 

better define the research context and improve the findings’ ability to generalize to theory.  
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CHAPTER 5: Data Analysis and Results 

 

This section reports data analysis process and results and is organized into four main parts. The first 

and second parts discuss data pertaining to seniors’ walking behaviors and park pathway 

characteristics, respectively. The third part examines relationships between park pathway 

characteristics and seniors’ walking in order to address the five research questions. Finally, the fourth 

part analyzes and explores the interview data (Figure 34).  

Figure 34:  Data Analysis Flow 

5.1. Walking Behavior Analysis  

 

This section presents an analysis of seniors’ and other adults’ walking behaviors (Figure 35), at the 

overall park level as well as at the pathway segment level. Descriptive statistics is conducted on the 

overall park to analyze seniors’ and other adults’ walking behaviors. Variance analysis is utilized to 

understand the difference in usage between various observation periods and user groups. At the 

pathway segment level, the sum of the number of observed senior users on each pathway segment is 

the dependent variable, while the sum of observed other adults serves as a control variable. Finally, 

descriptive statistics of observed seniors and other adults on each pathway segment is conducted.  
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Figure 35:  Walking Behavior Analysis 

 

5.1.1. Observation Rounds 

 

In total, twenty-seven observations for each park were scheduled. However, rainy and stormy weather 

prevented several proposed observations, since almost no people use the parks at that time. For 

Rendinghu Park, these missing observations include: 1) morning observation on August 11, 2) 

afternoon observation on August 20, and 3) evening observation on August 20, a total of three 

observation rounds. For Yutan Park, there were four missing observations, including: 1) afternoon 

observation on August 11, 2) evening observation on August 11, 3) morning observation on August 16, 

and 4) morning observation on August 21.  

 

At the same time, three rounds of observations in Rendinghu Park did not cover all the pathway 

segments in the park; these may be due to pathway closures due to construction or the observer 

missed these segments in a particular round. These observations include: 1) morning observation on 

August 3 (Pathway 33 and 34 was not observed because of observer's negligence.), 2) morning 

observation August 7 (Pathway 3 was closed because of construction.), and 3) evening observation 

August 10 (Pathway 20 was not observed because of observer's negligence.).   
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Table 12 reports a schedule of observations conducted in the two parks, with the missing pathways 

highlighted. Overall, for weekday mornings, Rendinghu Park has six rounds and Yuetan Park has four 

rounds of observations; for weekend mornings, Rendinghu Park has two rounds and Yuetan Park has 

three rounds of observations; for weekday afternoons, Rendinghu Park has fiver ounds and Yuetan 

Park has six rounds of observations; for weekend afternoons, Rendinghu Park has three rounds and 

Yuetan Park has two rounds of observations; for weekday evenings, Rendinghu Park has three rounds 

and Yuetan Park has two rounds of observations. In total, there are 24 observations for Rendinghu 

Park and 23observations for Yuetan Park.  
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Table 12:  Observation Schedule of Senior's Walking Behavior 

  Morning Afternoon Evening Total  
R

en
di

ng
hu

 P
ar

k 
 Weekday Weekend Weekday Weekend Weekday Weekend  

Date 
[No. of 

Observation] 
(No. of 
Missing 

Pathways) 

 August 5 [4](None) 
 August 7 [5](3) 
 August 13 [15](None) 
 August 14 [16](None) 
 August 22 [26](None) 
 August 23 [27](None) 

 August 3 [1] 
(33,34) 
 August 18 [21] 
(None) 
 

 August 8 [6](None) 
 August 9 [8](None) 
 August 12 [13](None) 
 August 16 [17](None) 
 August 21 [24](None) 
 
 

 August 4 
[2](None) 
 August 
10[10](None) 
 August 
17[19](None) 
 

 August 8 [7] (None) 
 August 9 [9] (None) 
 August 12 [14](None) 
 August 16 [18](None) 
 August 21 [25](None) 
 
 

 August 4 [3] 
(None) 
 August 
10[11](20) 
 August 
17[20](None) 
 

 

Total 6 2 5 3 5 3 24 
Total 

Rounds 
without 
Missing 

ones 

5 1 5 3 5 2 21 

Yu
et

an
 P

ar
k 

Date 
[No. of 

Observation] 
(No. of 
Missing 

Pathways) 

 August 8 [8](None) 
 August 9 [9](None) 
 August 12 [13](None) 
 August 20 [22](None) 
 
 

 August 4 [3] 
(None) 
 August 10 
[10](None) 
 August 17 
[19](None) 

 August 5 [4](None) 
 August 7 [6](None) 
 August 13 [14](None) 
 August 14 [16](None) 
 August 22 [24](None) 
 August 23 [26](None) 
 

 August 
3[1](None) 
 August 
18[20](None) 
 

 August 5 [5](None) 
 August 7 [7](None) 
 August 13 [15](None) 
 August 14 [17](None) 
 August 22 [25](None) 
 August 23 [27](None) 

 August 
3[2](None) 
 August 
18[21](None) 

 

Total 4 3 6 2 6 2 23 
Total 

Rounds 
without 
Missing 

Ones 

4 3 6 2 6 2 23 
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5.1.2. Descriptive Statistics of Usages at Overall Park Level 

 

Walking behavior at the overall park level is summarized and compared between different 

observation periods and two population groups. Overall, Rendinghu Park is much more heavily used 

than Yuetan Park. The morning and evening hours are peak hours for both parks, when a large number 

of people visit the parks. In contrast, dramatically fewer people were observed in the afternoon hours. 

There are no obvious differences between weekday and weekend usages. A similar number of seniors 

and other adults were observed during most of the observations in the two parks, except for an 

evening observation in Rendinghu Park when far more other adults were observed.  

 

To address the missing data issue, the average usage of the pathway segment within specific 

observation periods (weekday/weekend, morning/afternoon/evening) is assigned to the missing 

observations. For example, pathway 3 in Rendinghu Park was missed during the morning observation 

August 7.To make the sum comparable to other pathway segments, the average count produced by the 

other four morning weekday observations of that pathway segment is assigned to the missing value, 

which is eleven seniors and 10other adults (rounded to the nearest whole number). Similarly, pathway 

segments 33 and 34 in Rendinghu Park were missed during the August 3 morning observation 

(weekend) and are assigned nine and five seniors and sixteen and fourteen other adults respectively. 

The pathway 3 segment was missed during the August 4 evening observation (weekend); 

consequently, five seniors and eleven other adults were assigned this pathway segment for this time. 

No pathways were missed in observations inYutan Park.  

 

Table 13 reports the descriptive statistics of number of observed people in the parks. During 

Rendinghu Park’s 24 observations,5,026 seniors and 6,706 other adults were observed walking. The 

park received heavy use in the morning and evening hours; the average number of observed seniors 

and other adults in morning observations were 332 and 296, and 214 and 441 in the evening 

observations. Accordingly, the park has less usage in the afternoon, as the average number of 

observed seniors was 101 and 92 other adults during this period. There is not large difference between 

the numbers of observed seniors and other adults in the morning and evening hours. However, in the 

evening observations, there are much more other adults than seniors. The average number of observed 

other adults (442) is more than two times that of seniors (214). Differences in usage on weekdays and 

weekends are not vast; the average number of people observed on weekdays is 251, with an average 
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of 231 visitors on weekends.  

 

Twenty-three observations were conducted in Yuetan Park, and 2,239 seniors and 2,256 other adults 

were observed. Like Rendinghu Park, morning and evening periods are the peak usage hours. The 

average number of observed seniors and other adults in the morning observations were 156 and 135, 

respectively; in the evening observations, the numbers are 84 and 120,respectively. However, the 

afternoon observations average 59 seniors and 44 other adults. Similar numbers of seniors and other 

adults visited Yuetan Park in the morning and afternoon periods, and slightly more other adults visited 

in the evening. More people visit Yuetan Park on weekends (106) than weekdays (94).  

 

The total pathway segments included in observations in Rendinghu Park is 34 and 40 segments in 

Yuetan Park pathway segments. Therefore, each observation in Yuetan Park was eight minutes longer 

than that in Rendinghu Park. (The observation period for each pathway segment is around two 

minutes.) However, the average number of users observed in Rendinghu Park is much larger than that 

of Yutan Park. In Rendinghu Park, an average of 209 senior people and 279 other adults were 

observed durin geach observation round; in contrast, the same numbers for Yuetan Park are only 97 

and 98, respectively. Such a vast difference may be due to the surrounding land use of the two parks. 

Rendinghu Park is located in a highly dense neighborhood, so residents have convenient access to the 

park. Most of these residents did not even need to cross streets to access the park. In contrast, land use 

around Yuetan Park is much more diverse, and main city roads surround the park. Another possible 

reason is that Rendinghu Park is open to everyone and charges no entrance fee. Yuetan Park is only 

free for seniors aged 65 and above. Others must pay one Chinese Yuan (about $0.15 USD) to enter, or 

users may obtain a monthly ticket, which costs three Chinese Yuan (about $0.50 USD).  
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Table 13: Count of Seniors and Other Adults Observed Walking Behaviors in the Two Parks at Overall Park Level 

Park Time Week Population Mean N Std. Deviation Sum Minimum Maximum % of Total Sum % of 
Total N 

Rendinghu Park 

Morning 

Weekday 
Senior 328.50 6 24.99 1971 294 370 12.1% 6.4% 

Other Adult 303.33 6 32.59 1820 265 342 11.2% 6.4% 
Total 315.92 12 30.65 3791 265 370 23.4% 12.8% 

Weekend 
Senior 342.50 2 2.12 685 341 344 4.2% 2.1% 

Other Adult 273.50 2 34.65 547 249 298 3.4% 2.1% 
Total 308.00 4 44.59 1232 249 344 7.6% 4.3% 

Total 
Senior 332.00 8 22.10 2656 294 370 16.4% 8.5% 

Other Adult 295.88 8 33.48 2367 249 342 14.6% 8.5% 
Total 313.94 16 33.15 5023 249 370 31.0% 17.0% 

Afternoon 

Weekday 
Senior 83.60 5 20.23 418 60 109 2.6% 5.3% 

Other Adult 96.40 5 16.01 482 71 112 3.0% 5.3% 
Total 90.00 10 18.48 900 60 112 5.5% 10.6% 

Weekend 
Senior 81.33 3 19.01 244 62 100 1.5% 3.2% 

Other Adult 107.67 3 10.50 323 97 118 2.0% 3.2% 
Total 94.50 6 19.92 567 62 118 3.5% 6.4% 

Total 
Senior 82.75 8 18.40 662 60 109 4.1% 8.5% 

Other Adult 100.63 8 14.56 805 71 118 5.0% 8.5% 
Total 91.69 16 18.50 1467 60 118 9.0% 17.0% 

Evening 

Weekday 
Senior 223.20 5 53.10 1116 148 298 6.9% 5.3% 

Other Adult 447.20 5 123.18 2236 297 556 13.8% 5.3% 
Total 335.20 10 148.10 3352 148 556 20.7% 10.6% 

Weekend 
Senior 197.33 3 23.03 592 175 221 3.6% 3.2% 

Other Adult 432.67 3 69.83 1298 372 509 8.0% 3.2% 
Total 315.00 6 137.03 1890 175 509 11.6% 6.4% 

Total 
Senior 213.50 8 44.07 1708 148 298 10.5% 8.5% 

Other Adult 441.75 8 100.60 3534 297 556 21.8% 8.5% 
Total 327.63 16 139.72 5242 148 556 32.3% 17.0% 

Total 

Weekday 
Senior 219.06 16 109.46 3505 60 370 21.6% 17.0% 

Other Adult 283.63 16 158.83 4538 71 556 28.0% 17.0% 
Total 251.34 32 138.13 8043 60 556 49.6% 34.0% 

Weekend 
Senior 190.13 8 109.47 1521 62 344 9.4% 8.5% 

Other Adult 271.00 8 155.67 2168 97 509 13.4% 8.5% 
Total 230.56 16 136.55 3689 62 509 22.7% 17.0% 

Total 
Senior 209.42 24 107.96 5026 60 370 31.0% 25.5% 

Other Adult 279.42 24 154.48 6706 71 556 41.3% 25.5% 
Total 244.42 48 136.50 11732 60 556 72.3% 51.1% 
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Yuetan Park 

Morning 

Weekday 
Senior 154.75 4 7.23 619 148 161 3.8% 4.3% 

Other Adult 133.00 4 29.81 532 104 174 3.3% 4.3% 
Total 143.88 8 23.20 1151 104 174 7.1% 8.5% 

Weekend 
Senior 158.67 3 23.86 476 142 186 2.9% 3.2% 

Other Adult 137.00 3 35.17 411 104 174 2.5% 3.2% 
Total 147.83 6 29.38 887 104 186 5.5% 6.4% 

Total 
Senior 156.43 7 14.84 1095 142 186 6.7% 7.4% 

Other Adult 134.71 7 29.35 943 104 174 5.8% 7.4% 
Total 145.57 14 25.02 2038 104 186 12.6% 14.9% 

Afternoon 

Weekday 
Senior 52.33 6 19.19 314 32 80 1.9% 6.4% 

Other Adult 47.83 6 19.85 287 34 86 1.8% 6.4% 
Total 50.08 12 18.76 601 32 86 3.7% 12.8% 

Weekend 
Senior 77.50 2 43.13 155 47 108 1.0% 2.1% 

Other Adult 34.00 2 8.49 68 28 40 0.4% 2.1% 
Total 55.75 4 35.71 223 28 108 1.4% 4.3% 

Total 
Senior 58.63 8 25.78 469 32 108 2.9% 8.5% 

Other Adult 44.38 8 18.24 355 28 86 2.2% 8.5% 
Total 51.50 16 22.79 824 28 108 5.1% 17.0% 

Evening 

Weekday 
Senior 86.67 6 19.06 520 60 104 3.2% 6.4% 

Other Adult 122.50 6 22.60 735 93 155 4.5% 6.4% 
Total 104.58 12 27.34 1255 60 155 7.7% 12.8% 

Weekend 
Senior 77.50 2 43.13 155 47 108 1.0% 2.1% 

Other Adult 111.50 2 48.79 223 77 146 1.4% 2.1% 
Total 94.50 4 42.41 378 47 146 2.3% 4.3% 

Total 
Senior 84.38 8 23.31 675 47 108 4.2% 8.5% 

Other Adult 119.75 8 27.03 958 77 155 5.9% 8.5% 
Total 102.06 16 30.47 1633 47 155 10.1% 17.0% 

Total 

Weekday 
Senior 90.81 16 44.09 1453 32 161 9.0% 17.0% 

Other Adult 97.13 16 45.30 1554 34 174 9.6% 17.0% 
Total 93.97 32 44.09 3007 32 174 18.5% 34.0% 

Weekend 
Senior 112.29 7 51.89 786 47 186 4.8% 7.4% 

Other Adult 100.29 7 54.79 702 28 174 4.3% 7.4% 
Total 106.29 14 51.64 1488 28 186 9.2% 14.9% 

Total 
Senior 97.35 23 46.49 2239 32 186 13.8% 24.5% 

Other Adult 98.09 23 47.12 2256 28 174 13.9% 24.5% 
Total 97.72 46 46.28 4495 28 186 27.7% 48.9% 
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Total 

Morning 

Weekday 
Senior 259.00 10 91.73 2590 148 370 16.0% 10.6% 

Other Adult 235.20 10 92.86 2352 104 342 14.5% 10.6% 
Total 247.10 20 90.66 4942 104 370 30.5% 21.3% 

Weekend 
Senior 232.20 5 102.10 1161 142 344 7.2% 5.3% 

Other Adult 191.60 5 80.67 958 104 298 5.9% 5.3% 
Total 211.90 10 89.35 2119 104 344 13.1% 10.6% 

Total 
Senior 250.07 15 92.51 3751 142 370 23.1% 16.0% 

Other Adult 220.67 15 88.63 3310 104 342 20.4% 16.0% 
Total 235.37 30 90.26 7061 104 370 43.5% 31.9% 

Afternoon 

Weekday 
Senior 66.55 11 24.79 732 32 109 4.5% 11.7% 

Other Adult 69.91 11 30.71 769 34 112 4.7% 11.7% 
Total 68.23 22 27.29 1501 32 112 9.3% 23.4% 

Weekend 
Senior 79.80 5 25.50 399 47 108 2.5% 5.3% 

Other Adult 78.20 5 41.25 391 28 118 2.4% 5.3% 
Total 79.00 10 32.34 790 28 118 4.9% 10.6% 

Total 
Senior 70.69 16 24.97 1131 32 109 7.0% 17.0% 

Other Adult 72.50 16 33.14 1160 28 118 7.1% 17.0% 
Total 71.59 32 28.87 2291 28 118 14.1% 34.0% 

Evening 

Weekday 
Senior 148.73 11 79.96 1636 60 298 10.1% 11.7% 

Other Adult 270.09 11 187.29 2971 93 556 18.3% 11.7% 
Total 209.41 22 153.64 4607 60 556 28.4% 23.4% 

Weekend 
Senior 149.40 5 70.98 747 47 221 4.6% 5.3% 

Other Adult 304.20 5 184.33 1521 77 509 9.4% 5.3% 
Total 226.80 10 154.91 2268 47 509 14.0% 10.6% 

Total 
Senior 148.94 16 74.87 2383 47 298 14.7% 17.0% 

Other Adult 280.75 16 180.87 4492 77 556 27.7% 17.0% 
Total 214.84 32 151.74 6875 47 556 42.4% 34.0% 

Total 

Weekday 
Senior 154.94 32 104.80 4958 32 370 30.6% 34.0% 

Other Adult 190.38 32 148.91 6092 34 556 37.5% 34.0% 
Total 172.66 64 128.98 11050 32 556 68.1% 68.1% 

Weekend 
Senior 153.80 15 93.60 2307 47 344 14.2% 16.0% 

Other Adult 191.33 15 145.51 2870 28 509 17.7% 16.0% 
Total 172.57 30 121.72 5177 28 509 31.9% 31.9% 

Total 
Senior 154.57 47 100.34 7265 32 370 44.8% 50.0% 

Other Adult 190.68 47 146.25 8962 28 556 55.2% 50.0% 
Total 172.63 94 126.05 16227 28 556 100.0% 100.0% 
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5.1.3. Variance Analysis of Park Usage for Different Observation Periods and Different User 

groups at Overall Park Level  

 

Analysis of variance (ANOVA) is conducted at an overall park level to better identify differences in 

usage for different observation periods and park user groups. ANOVA is a method for comparing 

mean values for several groups to address the association between a quantitative response variable 

and categorical explanatory variable (Agresti & Finlay, 2009). For the present analysis, the count of 

total users in each observation is the quantitative response variable, and the park (Rendinghu Park/ 

Yuetan Park), observation period (morning/afternoon/ evening), observation day (weekday/weekend), 

and user groups (senior/other adult) are categorical explanatory variables. ANOVA uses F distribution 

for detecting differences among a set of population means, and has three assumptions:1) For each 

group, the population distribution of the response variable y is normal;2) The standard deviation of 

the population distribution is the same for each group; and 3) The samples from the populations are 

independent random samples (Agresti & Finlay, 2009). For the present study, it is assumed that the 

above three assumptions are loosely fulfilled.  

 

The analysis examines each of the four categorical variables and interactions among them. The results 

indicate significant differences in number of park users between parks, user groups, and observation 

periods, whereas there are no significant differences between observation days (Table 14). 

Collectively, interactions between parks and user groups, between parks and observation periods, and 

between parks, user groups, and observation periods are significantly associated with number of 

observed users. These findings are congruent with that indicated by descriptive analysis.  

Table 14: Results of ANOVA Analysis of Count of Park Users 

Tests of Between-Subjects Effects 
Dependent Variable: Number of Users Observed   

Source Type III Sum of 
Squares df Mean Square F Sig. 

Partial 
Eta 
Squared 

Corrected Model 1360857.551a 23 59167.720 35.455 .000 .921 
Intercept 2314530.580 1 2314530.580 1386.914 .000 .952 
Park 407139.525 1 407139.525 243.966 .000 .777 
User Group 20064.664 1 20064.664 12.023 .001 .147 
Observation Period 389639.838 2 194819.919 116.740 .000 .769 
Day 317.592 1 317.592 .190 .664 .003 
Park * User Group 24846.111 1 24846.111 14.888 .000 .175 
Park * Observation Period 120498.124 2 60249.062 36.102 .000 .508 
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Park * Day 293.868 1 293.868 .176 .676 .003 
User Group* User Period 103062.848 2 51531.424 30.879 .000 .469 
User Group* Day 488.504 1 488.504 .293 .590 .004 
Period * Day 1403.729 2 701.865 .421 .658 .012 
Park * User Group * Observation Period 41630.659 2 20815.330 12.473 .000 .263 
Park * User Group * Day 65.002 1 65.002 .039 .844 .001 
Park * User Group * Day 108.757 2 54.378 .033 .968 .001 
User Group* Period * Day 600.467 2 300.233 .180 .836 .005 
Park * User Group* Period * Day 1915.597 2 957.798 .574 .566 .016 
Error 116818.417 70 1668.835    
Total 4278905.000 94     
Corrected Total 1477675.968 93     
a. R Squared = .921 (Adjusted R Squared = .895) 

To better illustrate the variance in the count of park users across the four categorical factors, Figure 

36 includes diagrams of estimated mean number of observed people (Figure 36). The number of users 

observed at different periods differs vastly in both of the parks. For both of the parks, afternoon 

observations receive the least usage, as more users were observed in the morning and evening hours. 

Similar number of seniors and other adults use the parks in the morning; however, more other adults 

than seniors use the parks in the evenings. When examining the two parks together, the number of 

other adults is also significantly larger than that of seniors during the evening periods. There are no 

great differences between weekdays and weekends, since similar number of users were observed in 

both parks in the three observation periods.  
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Figure 36: Count of Park Users Observed in Different Observation Periods 
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5.1.4. Aggregated Counts to Represent Senior's and Other Adult's Walking 

 

At the pathway segment level, the average number of seniors and other adults observed on each 

observation period (morning/afternoon/evening) and observation day (weekday/weekend) is 

computed (Appendix D). Since the two parks show similar use patterns in different observation 

periods and days, the dependent variable for the analysis is the total counts of senior people observed 

on each pathway segment. Such an aggregated number is expected to show the variance in seniors’ 

usages across all pathways to a larger extent. Similarly, the control variable is the number of total 

observed other adults on each pathway 

 

5.1.5. Descriptive Statistics of Aggregated Counts of Seniors and Other Adults on Each 

Pathway Segment  
 

Descriptive statistical analysis is performed on the aggregated counts of seniors and other adults at the 

pathway segment level. The range of total senior people observed on each pathway in Rendinghu 

Park is 271, with a mean of 146 seniors (Table 15) (Figure 37). Pathways25 and 27 have the least 

usages with six and five people observed in total, respectively. These are two narrow straight 

pathways close to the southern sunken square. Pathway 25 includes steps, and pathway 27 is paved 

with uneven stones with grass between the stones. The elevation change and uneven pavements may 

cause them to receive less usage. Pathways 34 and 14 received the largest usage, which is 276 and 

269, respectively. Pathway 34 is located on the western side of the main water body, and pathway 14 

is close to the northern gate (See maps in Appendix A.), which is likely why they are heavily used. In 

Yuetan Park, the range of senior people observed is 149. Pathways31 and 25 receive the least usage, 

with zero and two observed senior people, respectively. Pathway 31 is a narrow and curving path 

located in the middle of the park, while pathway 25 is located in the southwestern part of the park, 

connecting to a remote pavilion (see maps in Appendix A). Pathways 36 and 1 received the highest 

usage, with total number of senior users observed as 149 and 143, respectively. Pathway 36 is wide 

and curving, and located in the middle of the park, while pathway 1 is a wide and straight path 

connecting to north gate. Overall, Rendinghu Park receives more use than Yuetan Park, having mean 

counts of observed seniors of 146 and 52, respectively.  
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Table 15: Aggregated Counts of Senior People Observed on Each Pathway Segment 

  N Range Minimum Maximum Mean Std. Deviation 
Rendinghu Park Seniors 34 271 5 276 146.32 86.94 

Valid N (listwise) 34      
Yuetan Park Seniors 40 149 0 149 52.28 48.48 

Valid N (listwise) 40      

 

 

 
Figure 37: Descriptive Statistics of Senior's Usage on Each Pathway Segment  

Similar to senior users, pathways 25 and 27 in Rendinghu Park received the least usage from other 

adults, with eight and fifteen observed users in total, respectively (Table 16) (Figure 38). Pathways34 

and 16 received the most usage, with 452 and 416 other adult users. Like pathway 34, pathway 16 is 

located near the main water body, but on the eastern side of the park. In Yuetan Park, pathways 29, 

25,31 are least used by other adults. Only two other adults used pathway 29, and three adults each 

used pathways 25 and 31. Pathway 29 is in the middle of the western side of Yuetan Park, and it is 

paved with narrow stones with large gaps between them; such an uneven pavement may lead to low 

usage. Pathway1 and 2 are most frequently used by other adults; the numbers of observed other adults 

are 211 and 178, respectively. These two pathways are close to northern entrance of the park and have 

a much wider width compared to the other pathways, which may contribute to their use.  
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Table 16:  Aggregated Counts of Other Adults Observed on Each Pathway Segment 

 
 
 

Figure 38: Descriptive Statistics of Other Adults Observed on Each Pathway Segment 

 

  N Range Minimum Maximum Mean Std. 
Deviation 

Rendinghu Park Other Adults 34 444 8 452 196.56 128.94 
Valid N (listwise) 34      

Yuetan Park Other Adults 40 209 2 211 52.35 50.47 
Valid N (listwise) 40      
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5.2. Analysis of Park Pathway Characteristics 

  

This section will analyze park pathway characteristics (Figure 39). First, descriptive statistics of each 

pathway characteristic variable is reported individually according to the original measurement and 

category. Based on descriptive analysis, categories with too few items are combined to ensure there 

are enough items in each category to produce valid analysis results. For each particular park, variables 

with no variations are removed for subsequent analysis. A correlation check is conducted in pairs 

among pathway characteristic variables in order to explore relations between different pathway 

characteristics. Characteristics that do not have associations with each other are identified, and they 

will work as control variables in later inferential statistical analysis. Finally, this section concludes 

with a summary of the overall pathway characteristics of the two parks.  

 

Figure 39: Analysis of Park Pathway Characteristics 

 

5.2.1. Descriptive Statistics of Pathway Characteristics 

 

This section reports the descriptive statistics of pathway characteristics, and some of the results are 

presented in relation to seniors’ usage on different pathways. For each categorical park pathway 

characteristic variable, the frequency and percentage of pathways in each category is reported, with a 

diagram provided to better demonstrate the variation across all pathways. For each interval variable, 

its mean, minimum, maximum, and other descriptive statistics are presented. For categorical variables, 

a histogram describes different senior's usage on each kind of pathway, showing the total number of 

senior people as an x-axial variable. Finally, the mean of count of observed senior people on each 
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category of pathway is computed to illustrate the possible influence exerted by pathway 

characteristics on seniors’ walking. It is worth noting that some categories contain very few numbers 

of pathway segments, and the mean count of users only reflects the usage of these small numbers of 

pathways. Therefore, such results should be interpreted with caution. Table 17 reports the general 

findings about these characteristics and seniors’ usage. In addition, specific characteristics relating to 

the highest and lowest usages are identified, and a comparison between the two parks identifies 

identify similarities and differences.  

Table 17: Park Pathway Characteristics in Relation to Senior's Walking  

 Rendinghu Park Yuetan Park Agreement 

 
Characteristics 

with Highest 
Usage 

Characteristics 
with Lowest Usage 

Possible 
Bias/Other Notes 

Characteristics 
with Highest Usage 

Characteristics 
with Lowest Usage 

Possible 
Bias/Other 

Notes 
 

1. Pavement Small brick 
Plastic track 

Brick with grass 
Cobblestone -- Small brick 

Large brick 
Cobblestone 
lager stone -- Yes 

2. Form Curving Straight -- Straight Curving 
Wide pathway 

segments 
connecting gates 

are straight 
No 

3. Pathway 
  End 

Activity zone 
+Activity zone 

Pathway segment 
+ Pathway 
Segment 

Pathway Segment+ 
Activity zone 

Only one pathway 
segment in 

category of " 
activity zone+ 
activity zone" 

Pathway segment+ 
Entrance 

Activity Zone+ 
Activity Zone 

Dead End+ Activity 
Zone 

Only one 
pathway segment 

in the highest 
category  

No 

4. Pathway  
  Side 

Others+ Water" d 
"Water + Activity 

Zone 

" Others + Others" 
and "Others + 
Activity Zone" 

There are only 2 
and 5 items in the 

highly used 
categories 

No Variation No Variation -- -- 

5. Bench More Benches Less Benches -- More Benches Less Benches 

Majority of the 
pathways in 

Yuetan Park do 
not have benches 

along them 

Yes 

6. Flower Flowers No Flowers 
Flowers 

concentrately 
distributed, and 

with high quality 
Flowers No Flowers 

Flowers evenly 
distributed, with 
limited quality 

Yes 

7. Slope Flat or Gentle <3% Step Only 3 pathways 
with step No Variation No Variation -- -- 

8. Light Light No Light heavily used in the 
evening Light No Light heavily used in 

the evening Yes 

9. Width 3-3.9 Other Widths -- 3-3.9 Other Widths Large range in 
width Yes 

15. Enclosure 
   Type 

Neither side < 
30% + one side 

30%- 60% + both 
sides 30%-60% 

Neither side < 
30%+one side 
<30% + Both 

side >60% 

Only one 
pathway in the 

highest category 

Neither side<30% 
+ one side 

30%-60% + both 
side >60% 

Neither side <30% 
+ one side < 30% + 

Both side 
30%-60% 

Only one 
pathway in the 

highest category 
No 

16. Enclosure 
   Degree 

Moderate lateral 
visibility+ No 

lateral visibility 

No lateral 
visibility+ No 

lateral visibility 

Only two 
Pathways in the 

highest used 
category 

Continuous 
visibility + 
Continuous 

visibility 

Moderate lateral 
visibility+ No 

lateral visibility 

Only one 
pathway in the 

highest category 
No 
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17. Shade Shade is larger 
than 70% 

Shade is  less than 
30% Difference is small 

Shade is 
between 30% 

and 70% 
Shade is  less than 

30% Difference is small No 

18. Visual 
Connection 
with Water 

Background No connection 
Only two pathway in 

the highest used 
category 

No connection Background 
Only one pathway 

in the lowest 
category 

No 

19. Visual 
Connection 
with 
Landmark 

No connection Foreground/Middle 
ground 

Only two Pathways 
in the highest used 

category 
No connection Foreground/Middle 

ground -- Yes 

 

 

Variable 1. Pavement  

 

In Rendinghu Park, small brick and plastic track are most common pavement types (Table 18) (Figure 

40). The frequency chart shows number of pathway segments in each category in the two parks. 

Fifteen of the 40pathway segments in Rendinghu Park are paved with small bricks, and 14 of them 

are paved with plastic tracks. These paths also receive much higher usage. The related histogram 

shows that only pathways with pavements of small brick and plastic tracks received usage from more 

than 100 senior users. The mean of seniors observed on plastic track is 190 and on pathways with 

small brick, the mean is 132. In contrast, the same numbers for pathways paved with brick with grass 

or cobblestone are 48 and 45, respectively. In Yuetan Park, 24 pathway segments are paved with small 

bricks, and six are paved with large bricks. The histogram suggests that pathways with pavements of 

cobblestone and larger stone receive low senior usage, with less than 20 seniors using these paths. In 

contrast, pathways with pavements of small bricks and large bricks receive the highest usage. As 

show, the mean of senior users observed on small brick and large brick are 64 and 77, respectively. 
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Table 18:  Descriptive Statistics for Pathway Pavement and Their Usage 

 

 

 

Figure 40: Pathway Pavement and Senior's Walking 
 

 

 Rendinghu Park Yuetan Park 

 

 
 Frequ

ency % Freque
ncy % 

1.
Pa

ve
m

en
t 

1.Brick with grass 2 5.9 -- -- 
2.Cobblestone 1 2.9 2 5.0 
3.Small Brick 15 44.1 24 60.0 
4.Large Brick 2 5.9 6 15.0 
5.Plastic Track 14 41.2 -- -- 
6.Large Stone -- -- 8 20.0 

Total 34 100.0 40 100.0 
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Variable 2. Form 

 

There are 22 straight pathways and 12 curving pathways in Rendinghu Park (Table 19) (Figure 41). 

The histogram indicates that the most frequently used pathways are curving pathways. Curving 

pathways have a larger average usage (157 seniors) than the straight pathways (127 seniors). A 

slightly higher proportion of curving pathways exist in Yuetan Park, with 22 curving paths and 18 

straight paths. The average senior usage on straight pathways (57) is a little bit higher than the 

curving pathways (49). Such a situation might be partly because the main and wide pathway segments 

connecting gates in Yuetan Park are straight, and these pathways tend to have a higher usage. 

Table 19: Frequency and Percentage of Pathway Form 

 
 

 

 

 

 

 

 

 

 Rendinghu Park Yuetan Park 

 

  Freque
ncy % Frequenc

y % 

2.
 F

or
m

 

1.Curving 22 64.7 22 55.0 
2. Straight 12 35.3 18 45.0 

Total 34 c100.0 40 100.0 
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Figure 41: Pathway Form and Senior's Walking 

Variable 3. Pathway End 

 

In Rendinghu Park, categories of connecting "Pathway segment +Pathway segment" and "Pathway 

segment + Activity zone" constitute the largest proportion of all pathways, and the number of 

pathways with these two characteristics are 13 each (Table 20) (Figure 42). Pathway segments falling 

in category of "Pathway segment + Pathway segment" connect pathway segments on both ends, and 

pathways that in category of "Pathway segment +Activity zone" connect pathway segments on one 

end and activity zone on the other end. Pathway segments connecting activity zone and activity zone 

receive the highest usage, and the average number of senior users observed on them was 238. 

However, the histogram suggests that there is only one pathway segment in category of "Activity 
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Zone+ Activity Zone," and most pathway segments receiving highest usages are pathways that end on 

both sides with pathway segments. In Yuetan Park, pathways connecting other pathways and the gate 

receive the highest usage (143 seniors). The pathway segment connecting with activity zone and dead 

end also receives a relatively high usage (120 seniors); however, the frequency chart reflects that 

there is only one pathway in this category, and such a small number may bring some bias.  

Table 20: Descriptive Statistics of Pathway End 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Rendinghu Park Yuetan Park 

 

3.
 P

at
hw

ay
 E

nd
 

 Frequ
ency % Frequ

ency % 
1.Pathway Segment+ 
Pathway Segment 13 38.2 13 32.5 
2.Pathway Segment+ 
Activity Zone 13 38.2 14 35.0 
3.Pathway Segment+ 
Entrance 5 14.7 1 2.5 
4. Dead End +Pathway 
Segment -- -- 2 5.0 
5.Activity Zone+ Activity 
Zone 1 2.9 7 17.5 
6. Supporting Area + 
Activity Zone -- -- 2 5.0 
7.Entrance+ Activity Zone 2 5.9 -- -- 
8. Dead End +Activity 
Zone -- -- 1 2.5 

Total 34 100.0 40 100.0 
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Figure 42: Pathway End and Seniors' Walking 

Variable 4. Characteristics of Pathway Side 

 

In Rendinghu Park, pathways with a side in the category of "Others+ Others" (Other elements refer to 

natural elements rather than water.) constitute almost half of total pathway segments, and there are 

only seven pathways that have water on their sides ("Others + Water" and "Water + Activity Zone”) 

(Table 21) (Figure 43). The histogram indicates that all pathways that have water on the sides receive 

high usage. The mean charts show that pathways that are along water receive a relatively high 

average usage of 162 and 252 seniors (Figure 43). In contrast, the mean counts of observed seniors 

for the categories of "Others + Others" and "Others + Activity Zone" are only 133 and 144. InYuetan 
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Park, all pathways run alongside other natural elements, and the average number of seniors observed 

on each pathway is 52 across the whole park. 

Table 21: Descriptive Statistics of Characteristic of Pathway Side 

 Rendinghu Park Yuetan Park 

 

4.
Pa

th
w

ay
 S

id
e 

 Freque
ncy % Frequ

ency % 

1.Others+ Others 20 58.8 40 100.0 
2.Others+ Activity 

Zone 7 20.6 -- -- 
3.Others+ Water 5 14.7 -- -- 
4.Water+ Activity 

Zone 2 5.9 -- -- 

Total 34 100.0 40 100.0 
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Figure 43: Pathway Side and Senior's Walking 

Variable 5. Presence of Bench 

 

In Rendinghu Park, 19 pathways do not have benches along them. One pathway has one bench along 

it, and six pathways have two benches along them (Table 22) (Figure 44). The histogram does not 

show an obvious pattern of how presence of benches influence seniors’ usage. However, the mean 

count chart suggests that seniors more heavily use pathways with four or more benches, and the 

average number of senior people on these pathway segments is more than 200. The majority of the 

pathways in Yuetan Park do not have benches along them; there are only four pathways with one 

bench along them and one pathway with two benches. Such a situation is because that most of the 
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pathways in Yuetan Park have good connections with activity zones and squares, and there are many 

resting spaces provided for users.  

Table 22: Descriptive Statistics for Presence of Benches on the Pathways 

 Rendinghu Park Yuetan Park  

  Frequency % Frequency % 

 

5.
B

en
ch

 

0 19 55.9 35 87.5 
1 1 2.9 4 10.0 
2 6 17.6 1 2.5 
3 3 8.8 -- -- 
4 2 5.9 -- -- 
5 2 5.9 -- -- 
7 1 2.9 -- -- 

Total 34 100.0 40 100.0 
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Figure 44: Presence of Benches and Senior's Walking 

Variable 6. Presence of Flower 

 

In Rendinghu Park, only 10 pathways have flowers along them; however, they receive much higher 

usage than pathways that do not have flowers along them (Table 23) (Figure 45). The average number 

of senior users observed on pathways with flowers is 236, while the same number for pathways 

without flowers is 109. In Yuetan Park, out of 40 pathways, 25 have flowers along them. Similar to 

Rendinghu Park, pathways with flowers along them have a higher senior usage (62) compared to 

pathways without flowers along them (46). Flowers in Rendinghu Park are more concentrated in 

certain areas, while flowers in Yuetan Park are evenly distributed and are of limited quality.  
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Table 23: Descriptive Statistics for Presence of Flower 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 45: Flower and Seniors' Walking 

 

 Rendinghu Park Yuetan Park 

 

  Frequency % Frequency % 

6.
Fl

ow
er

s 

1.No 24 70.6 25 62.5 
2.Yes 10 29.4 15 37.5 

Total 34 100.0 40 100.0 
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Variable 7. Slope 

 

Thirty-one of the 34 pathways in Rendinghu Park are flat or with a slope less than 3%, and there are 

only 3 pathways that have steps (Table 24) (Figure 46). Flat pathways received a much higher mean 

usage (155 seniors), comparing to pathways with step (61 seniors). All the pathway segments in 

Yuetan park are flat or with slope less than 3%, and there is no variation across pathways in the entire 

park.   

Table 24: Descriptive Statistics for Pathway Slope 

 

 

 

 

 

 

 

 

 

 

 

 

 Rendinghu Park Yuetan Park  
  Frequenc

y % Frequenc
y % 

 

7.
 S

lo
pe

 

1.Flat or 
Gentle <3% 31 91.2 40 100.0 

2.Step 3 8.8 -- -- 

Total 34 100.0 

40 100.0 
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Figure 46: Pathway Slope and Senior's Walking 

Variable 8. Presence of Light Fixtures 

 

In Rendinghu Park, 18 pathways have light fixtures along them while 16 do not have lights (Table 25) 

(Figure 47). Pathways with light fixture have a higher usage, and the average number of seniors 

observed on them is 208; however, for pathways without lights, the number of observed seniors is 

only 91. Thirteen pathway segments in Yuetan Park have light fixtures along them, and they receive a 

higher usage (75 seniors)in comparison to those without light fixtures (41 seniors). The vast 

difference in usage between pathways with light fixtures and without light fixtures may be because 

both of the parks receive heavy use in the evening hours, when light becomes important for walking. 
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Table 25: Descriptive Statistics for Pathway Light Fixture 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 47: Presence of Light Fixture and Senior's Walking 

 

 Rendinghu Park Yuetan Park 

 

  Frequency Percent Frequency Percent 
8.

Li
gh

t 

1.No 18 52.9 27 67.5 
2.Yes 16 47.1 13 32.5 

Total 34 100.0 

 
 
 

40 
 
 
 

100.0 
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Variable 9. Pathway Width 

 

The narrowest pathway in Rendinghu Park has a width of 1.40 meters, and the widest path is 4.5 

meters wide (Table 26) (Figure 48). Rendinghu Park pathways with width of 3-3.9 meters have the 

highest number of seniors observed (173), while pathways in other width categories only had 48 to 

61users. Pathways in Yuetan Park range in width from 0.8 meters to 10.30 meters. Such a large range 

is because that the park was previously a royal park for worship, and the main pathways connecting 

gates are extremely wide and contain symbolic functions. Similar to Rendinghu Park, the largest 

number of senior visitors (101) in Yuetan Park was observed on pathways that are 3-3.9 meters, while 

the number of observed senior visitors on other pathways only ranges from 22 to 69.  

Table 26: Descriptive Statistics of Pathway Width 
 Width-Descriptive Statistics 

  N Minimum Maximum Mean Std. Deviation 
Rendinghu Park Width (Meter) 34 1.40 4.50 3.21 .62 

Valid N (listwise) 34     
Yuetan Park Width(Meter) 40 .80 10.30 2.83 2.23 

Valid N (listwise) 40     
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Figure 48: Pathway Width and Senior's Walking 

Variable 10. Pathway Length  

 
In Rendinghu Park, pathways range in length from 4 meters to 76 meters, and there are 14 pathways 

with length around 20 meters (Table 27) (Figure 49). In Yuetan Park, 21 pathway segments are around 

20 to 40 meters long; the shortest pathway is around 9 meters, and the longest one is around 91 

meters long.  
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Table 27: Descriptive Statistics for Pathway Length 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 49: Histograms of Pathway Length  

Variable 11. Pathway Global Integration Value 

 
In Rendinghu Park, there are 14 pathways with global integration values around 0.8. For all pathways, 

the range is around 0.7, with a minimum value of 0.5, and a maximum value of 1.2 (Table 28) (Figure 

50). In Yuetan Park, nine pathways have global integration values around 0.8, and values for other 

pathways distribute evenly. At the overall park level, Rendinghu Park has an average global 

integration value of 0.834, and the same mean value for Yuetan Park is 0.776, which suggests that 

pathways in Rendinghu Park are slightly more globally integrated than those in Yuetan Park.  

 

 Length-Descriptive Statistics 

  N Range Minimum Maximum Mean Std. 
Deviation 

Rendinghu 
Park 

Length 34 76.11 4.05 80.16 28.81 18.44 
Valid N (listwise) 34      

Yuetan Park Length 40 82.77 9.22 91.99 33.45 16.21 
Valid N (listwise) 40      
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Table 28: Descriptive Statistics for Pathway Global Integration 
 

 Global Integration-Descriptive Statistics 
 N Range Minimum Maximum Mean Std. Deviation 

Rendinghu Park Integration[HH] 34 .715 .507 1.222 .834 .148 
Valid N (listwise) 34      

Yuetan Park Integration[HH] 40 .509 .526 1.034 .776 .141 
Valid N (listwise) 40      

 
 
 

 
Figure 50: Histograms of Pathway Global Integration  

Variable 12. Pathway Control Value 

 
In Rendinghu Park, 21 pathways have control value of around 1; the least control value is 0.5, and the 

largest value is 2.45 (Table 29) (Figure 51). Similarly, in Yuetan Park, 19 pathways have a control 

value around 1; the least control value is 0.33, while the largest one is 2.2. Pathways in Rendinghu 

Park have a mean control value of 1.110, while the same value for Yuetan Park is 0.966.This indicates 

that pathways in Rendinghu Park have more important influence/control on connecting to 

neighboring pathways.  
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Table 29: Descriptive Statistics for Pathway Control Value 
 Control-Descriptive Statistics 
  N Range Minimum Maximum Mean Std. 

Deviation 
Rendinghu 

Park 
Control Value 34 1.950 .500 2.450 1.110 .356 

Valid N (listwise) 34      
Yuetan 
Park 

Control Value 40 1.867 .333 2.200 .966 .4132 
Valid N (listwise) 40      

 

 

 

 

 
Figure 51: Histograms of Pathway Control Value 

Variable 13. Pathway Depth to Landmark 

 

In Rendinghu Park, 12 pathway segments are three to four steps away from a landmark, while seven 

pathways are six steps away from a landmark (Table 30) (Figure 52). The least depth is three steps, 

and the largest depth is 7.5 steps away. In Yuetan Park, 23 pathways are four to six steps away from 

landmarks; the least depth is three steps away, and the largest depth is 11. It appears that pathways in 

Rendinghu Park are closer to landmarks, with the mean of 5.02, given Yuetan Park’s mean of 6.40.  

Table 30: Descriptive Statistics for Pathway Depth to Landmark 

 Depth to Landmarks-Descriptive Statistics 
  N Range Minimum Maximum Mean Std. 

Deviation 
Rendinghu Park Landmark_Depth 34 4.500 3.000 7.500 5.022 1.397 

Valid N (listwise) 34      
Yuetan Park Landmark_Depth 40 8.000 3.000 11.000 6.404 2.543 

Valid N (listwise) 40      
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Figure 52: Histograms of Pathway Depth to Landmarks 

Variable 14. Pathway Depth to Gate 

 
In Rendinghu Park, the average pathway depth to gate is 6.1, and pathway depths range from 5.3 to 

8.5 (Table 31) (Figure 53). Thirteen pathways are within four steps to gates, and three paths are more 

than seven steps away from one of the gates. In Yuetan Park, the mean depth to gate is 7.0, with a 

range from four to 12.5 steps. Nine pathways are within four steps to gate, and eight are more than 

10steps away from gates. In comparison to pathways in Rendinghu Park, pathways in Yuetan Park 

have a higher mean steps to gate, which suggests that Yuetan Park has a dispersed pathway layout and 

that some pathways are less accessible from gates.  

Table 31: Descriptive Statistics for Pathway Depth to Gate 

 
 
 
 
 
 
 

 Depth to Gate-Descriptive Statistics 
  N Range Minimum Maximum Mean Std. Deviation 

Rendinghu 
Park 

Gate_Depth 34 3.250 5.250 8.500 6.110 1.021 
Valid N (listwise) 34      

Yuetan 
Park 

Gate_Depth 40 8.500 4.000 12.500 7.013 2.520 
Valid N (listwise) 40      
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Figure 53: Histograms of Pathway Depth to Gate 

Variable 15. Enclosure Type 

 
In Rendinghu Park, 12 pathway segments are in category of "neither side <30% + one side > 60% + 

both side <30%" (Table 32) (Figure 54). This means they have less than 30% of their parts enclosed 

by tall objects on neither side, more than 60% enclosed on one side, and less than 30% enclosed on 

both sides. The mean plot indicates that pathways with enclosure type of "neither side < 30% + one 

side 30%- 60% + both sides 30%-60%" (Pathways that have less than 30% of their parts enclosed by 

tall objects on neither side, 30%-60% enclosed on one side, and 30%-60% enclosed on both sides.) 

has the highest mean number of observed seniors, which is 262. However, the frequency chart reports 

that there is only one pathway in this category. Pathways that have the lowest mean number of senior 

users are those with enclosure type of "neither side < 30%+one side <30% + both side >60%" 

(Pathways that have less than 30% of their parts enclosed by tall objects on neither side, less than 30% 

enclosed on one side, and more than 60% enclosed on both sides.), and the mean of observed number 

of senior visitors is 105. In Yuetan Park, 21 pathways are within the category of "neither side < 

30%+one side <30% + both side >60%" (Pathways that have less than 30% of their parts enclosed by 

tall objects on neither side, less than 30% enclosed one side, and more than 60% enclosed on both 

sides.), and these pathways' mean observed number of senior visitors is 58. The highest average of 

observed senior people are on the pathways that are with "neither side<30% + one side 30%-60% + 

both side >60%" (Pathways that have less than 30% of their parts enclosed by tall objects on neither 
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side, 30%-60% enclosed on one side, and more than 60% enclosed on both sides.). However, there is 

only one pathway in this category; thus, such a result may have some bias and should be interpreted 

with caution.  

Table 32: Descriptive Statistics for Pathway Enclosure Type 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Rendinghu Park Yuetan Park 

 

15
. E

nc
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re
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yp
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 Frequ
ency % Frequ

ency % 
1.neither side <30% + one side < 
30% + Both side 30%-60% 2 5.9 4 10.0 
2.neither side < 30%+one side 
<30% + Both side >60% 4 11.8 21 52.5 
3.neither side <30%+ one side 
30%-60% + both side <30% 4 11.8 -- -- 
4.neither side < 30% + one side 
30%- 60% + both sides 
30%-60% 

1 2.9 5 12.5 

5.neither side <30% + one side > 
60% + both side <30% 12 35.3 3 7.5 
6.neither side < 30% + one side> 
60% + both side 30%-60% 1 2.9 3 7.5 
7.neither side  30%- 60% + one 
side 30%-60% + both side <30% 2 5.9 1 2.5 
8.neither side > 60% + one side 
<30% + both side < 30% 7 20.6 2 5.0 
9.neither side >60% + one side 
30%-60% + both side <30% 1 2.9 -- -- 
10.neither side<30% + one side 
30%-60% + both side >60% -- -- 1 2.5 
Total 34 100.0 40 100.0 
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Figure 54: Enclosure Type and Seniors' Walking 

 
Variable 16. Enclosure Degree 

 
In Rendinghu Park, 10 pathway segments are with an enclosure degree of "Continuous lateral 

visibility+ Moderate lateral visibility" (Pathways that have continuous lateral visibility on one side 

and moderate lateral visibility on the other side.) (Table 33) (Figure 55). Pathways that are with an 

enclosure degree of "Moderate lateral visibility+ No lateral visibility" (Pathways that have moderate 

lateral visibility on one side and no lateral visibility on the other side) received the highest senior 

usage; however, the frequency chart indicates there are only two pathways in this category. In Yuetan 
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Park, 17 pathway segments have an enclosure degree of "Moderate lateral visibility+ Moderate lateral 

visibility." (pathways that have moderate lateral visibility on both sides) Pathways with "Continuous 

visibility + Continuous visibility" (pathways that have continuous visibility on both sides) received 

the highest mean senior usage, and 120 senior people were observed using them. However, it is worth 

noting that there is only one pathway in this category within Yuetan Park. Pathways with no visibility 

on either side receive relatively low usage.  

Table 33: Descriptive Statistics of Pathway Enclosure Degree 

 

 

 
 
 
 
 
 
 
 
 
 
 

  Rendinghu Park Yuetan Park 
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 Frequ
ency 

% Frequ
ency 

% 

1.No lateral visibility+ No 
lateral visibility 3 8.8 2 5.0 

2.Continuous lateral 
visibility+ Continuous lateral 
visibility 

7 20.6 1 2.5 

3.Continuous lateral 
visibility+ Moderate lateral 
visibility 

10 29.4 4 10.0 

4.Moderate lateral visibility+ 
Moderate lateral visibility 7 20.6 17 42.5 

5.Continuous lateral 
visibility+ No lateral visibility 5 14.7 5 12.5 

6.Moderate lateral visibility+ 
No lateral visibility 2 5.9 11 27.5 

Total 34 100.0 40 100.0 
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Figure 55: Enclosure Degree and Seniors' Walking  

Variable 17 Shade 

 

In Rendinghu Park, 15 pathways are relatively shaded, with more than 70% of their surfaces shaded. 

Eleven pathways are shaded over less than 30% of their surfaces, and eight pathways are covered by 

shade on30% to 70% of their surfaces (Table 34) (Figure 56). It seems that pathways with more shade 

have increased senior usage, but the differences in number of observed seniors across these three 

categories are very small. In Yuetan Park, 15 pathways are covered by shade over more than 70% of 

their surfaces; however, the pathways that are covered by shade over 30% to 70% of their surfaces 

tend to receive the highest usage. Like Rendinghu Park, the differences across the three categories are 
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small.  

Table 34: Descriptive Statistics for Pathway Shade 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Rendinghu Park Yuetan Park 

 

  Frequ
ency % Freque

ncy % 

17
. S

ha
de

 

Shade is  less than 
30% 11 32.4 7 17.5 
Shade is between 30% 
and 70% 8 23.5 12 30.0 
Shade is larger than 
70% 15 44.1 21 52.5 

Total 34 100.0 40 100.0 
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Figure 56: Pathway Shade and Senior's Walking  

Variable 18. Visual Connection with Water  
 

In Rendinghu Park, 21 pathways do not have visual connections with water, while 11 pathways have 

visual connection with water in the foreground/middle ground (Table 35) (Figure 57), which indicates 

that users can see water in the middle of their visual field when they walk on these pathways. The 

mean chart shows that those pathways that have visual connections with water in background (users 

can see water in background of their visual fields when walk on the pathways) had the highest 

average count of observed seniors of 172; while for pathways that have visual connections with water 

in foreground/middle, the average count of observed senior users is 169. It is worth noting that only 
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two pathway segments have visual connections with water in background, which may bring some bias. 

In Yutan Park, only one pathway has a visual connection with water in the background. None of the 

other 39 pathways has visual connections with water.  

Table 35: Descriptive Statistics for Pathway Connection with Water 
 

  Rendinghu Park Yuetan Park 

 

  Frequency Percent Frequency Percent 
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No connection 21 61.8 39 97.5 
Background 2 5.9 1 2.5 

Foreground/M
iddle ground 11 32.4 0 0 

Total 34 100.0 40 100.0 
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Figure 57: Visual Connection with Water and Senior's Walking  

Variable 19. Visual Connection with Landmark 

 
 
In Rendinghu Park, 19 pathways have visual connections with landmarks in the foreground/middle 

ground (when people walk on the pathway, they could see landmark in the foreground/middle zone of 

their view fields), and 13 pathways provide visual connections to landmarks in the background (Table 

36) (Figure 58). In Yuetan Park, nine pathways have visual connections with landmarks in the 

foreground/middle ground, and four pathways have connections in the background. For both of the 

parks, the mean chart indicates that pathways without a visual connection with a landmark have the 

highest number of mean seniors observed. In contrast, pathways with visual connections to landmarks 

appear to have fewer seniors. This seemingly unexpected result may be because landmarks are 
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located on activity zones, and pathways that could provide visual connections to landmarks tend to 

have a closer connection with the activity zone, where activities may interrupt walking. Therefore, 

senior users may not prefer these pathways. 

Table 36: Descriptive Statistics of Pathway Connection with Landmark 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Rendinghu Park Yuetan Park  
  Frequency Percent Frequency Percent 

 

19
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No 
connection 2 5.9 27 67.5 
Background 13 38.2 4 10.0 
Foreground/

Middle 
ground 

19 55.9 9 22.5 

Total 34 100.0 40 100.0 
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Figure 58: Visual Connection with Landmark and Senior's Walking  

Summary  

 

This section reports descriptive statistics of pathway characteristics, particularly how they relate to 

different intensities of senior usage. Some characteristics are proven to be linked to high senior usage 

in both of the parks, and these attributes include brick pavements, more benches, the presence of 

flowers, the presence of light, a width of 3-3.9 meters, and no visual connection with landmarks. 

However, some of the characteristics only have relationships with higher senior usage in only one of 

the parks, and the two parks may even show contradictory patterns. For instance, a greater number of 

senior users walked along curving pathways in Rendinghu Park, but in Yuetan Park, seniors seem to 

prefer straight pathways. These inconsistencies will be examined in relation to other pathway 
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characteristics or other factors in a later analysis.  
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5.2.2. Reduction of Park Pathway Characteristic Categories 

 

Thirty-four pathway segments in Rendinghu Park and 40 pathway segments in Yuetan Park are 

examined in this study. Due to the limited number of pathways, a large number of categories for a 

particular variable result in too few pathways in each category, which can lead to bias in analysis and 

interpretation of the results. To address this problem and for subsequent analysis, some categories are 

combined into more general categories Theoretical reasoning guides the combination of categories. 

For instance, for the variable of pathway side, which describes items on sides of pathways, the 

categories of "Others+ Water" and “Water+ Activity Zone" combine into the new category of "With 

Water." In addition, the interval variable of width is transformed into categorical variable according to 

the design guideline related to pathway hierarchy; this better demonstrates how the widths of different 

kinds of pathways may influence seniors’ usage. Table 37 and Table 38 report initial categories and 

frequency and percentage of pathway segments in the new categories. 

Table 37: Initial and Reduced Pathway Segment Categories by Variables-Pathway Attribute 
 

 

 

 

 

 

 

   Rendinghu 
Park 

Yuetan 
Park 

 

 Initial Category New Category n % n % 

1.
Pa

ve
m

en
t 

1.Brick with grass 1.Uneven Pavement 3 8.8 2 5 2.Cobblestone 
3.Small Brick 2. Brick 17 50 30 75 4.Large Brick 
5.Plastic Track 3.Plastic Track 14 41.2 -- 0 

6.Large Stone 4.Large Stone -- 0 8 20 

 
 
 
 

Total 34 100.0 40 100 
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3.
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w
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 E
nd

 
1.Pathway Segment+ 
Pathway Segment 

1.Pathway Segment+ 
Pathway Segment 13 38.2 13 32.5 

 
 
 
 
 
 

2.Pathway Segment+ 
Activity Zone 

2.Pathway Segment+ 
Activity Zone 
 

13 38.2 14 35.0 

3.Pathway Segment+ 
Entrance 3.Pathway Segment 

+Other 5 14.7 3 7.5 4.Pathway Segment+ 
Dead End 
5.Activity Zone+ Activity 
Zone 

4.Activity Zone+ 
Activity Zone 1 2.9 7 17.5 

6.Activity Zone+ 
Supporting Area 5.Activity Zone+ 

Others 2 5.9 3 7.5 7.Entrance+ Activity Zone 
8.Activity Zone + Dead 
End 
 Total 34 100.0 40 100 

4.
Pa

th
w

ay
 S

id
e 

1.Others+ Others 1.Others+ Others 20 58.8 40 100.0  
2.Others+ Activity Zone 2.Others+ Activity 

Zone 7 20.6 -- -- 
3.Others+ Water 3. With Water 7 20.6 -- 

 
-- 
 4.Water+ Activity Zone 

 Total 34 100.0 40 
 

100.0 
 

5.
B

en
ch

 

  0 Bench 1.No Benches 19 55.9 35 87.5 
   1 Bench  

2.1-3 Benches 10 29.3 5 12.5   2 Benches 
  3 Benches 
  4 Benches 

3.4-7 Benches 5 8.8 -- 0   5 Benches 
  7 Benches 

 Continuous Variable  Total 34 100.0 40 100 

6.
 W

id
th

 

 

<2m 1 2.9 20 50.0  
2-2.9m 4 11.8 4 10.0 
3-3.9m 26 76.5 13 32.5 
4-4.9m 3 8.8 -- -- 
5m and Wider -- -- 3 7.5 

 Total  34 100.0 40 100.0 

Table 37 Continued 
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Table 38: Initial and Reduced Pathway Segment Categories by Variables-Pathway Surrounding 

 

 

 

 

 

 

   Rendinghu 
Park 

Yuetan 
Park  

   n % n %  
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neither side > 60% + one side <30% + 
both side < 30% 1.Neither 

ide 8 23.5 2 5 

 

neither side >60% + one side 30%-60% 
+ both side <30% 
neither side <30% + one side > 60% + 

both side <30% 2.One 
Side 13 38.2 6 15 neither side < 30% + one side> 60% + 

both side 30%-60% 
neither side < 30%+one side <30% + 

Both side >60% 3.Both 
Sides 4 11.8 22 55 neither side<30% + one side 30%-60% + 

both side >60% 
neither side <30% + one side < 30% + 

Both side 30%-60% 

4.Others 9 26.5 10 25 
neither side <30%+ one side 30%-60% + 

both side <30% 
neither side < 30% + one side 30%- 60% 

+ both sides 30%-60% 
neither side  30%- 60% + one side 

30%-60% + both side <30% 
Total  34 100 40 100 
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Continuous lateral visibility+ Continuous 
ateral visibility 1.Continu

ous lateral 
visibility 

 
22 64.7 10 25 Continuous lateral visibility+ Moderate 

ateral  Visibility 
Continuous lateral visibility+ No lateral 

visibility 
Moderate lateral visibility+ Moderate 
ateral visibility 

2.Modera
te lateral 
visibility+ 
Moderate 

lateral 
visibility 

9 26.5 28 70 Moderate lateral visibility+ No lateral 
visibility 

No lateral visibility+ No lateral visibility 
4.No 

lateral 
visibility 

3 8.8 2 5.0 

Total  34 100.0 40 100.0  
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5.2.3. Examination of Bivariate Associations between Park Pathway Characteristic Variables 

 

This study examines 19 pathway characteristics (variables) as factors associated with senior walking. 

It is likely that there is some linearity between these characteristics. For instance, main pathways tend 

to be wider and have good visual access to beautiful sceneries. This presents a problem in identifying 

the most influential factors associated with seniors’ walking. In preparation for examining the role of 

various pathway characteristics in seniors’ walking behaviors, this section will address the 

associations observed between pathway characteristics. In order to detect associations among these 

characteristics, pathway characteristic variables are examined in pairs, using three types of statistical 

methods, including Phi coefficient examination, one way ANNOVA analysis, and correlation analysis. 

For a pair of categorical variables, a Phi coefficient is performed to examine their independence. Phi 

coefficient is based on Chi-square test, and it eliminates sample size issue by dividing chi-square by n 

(the sample size) and taking the square root 

(http://www.people.vcu.edu/~pdattalo/702SuppRead/MeasAssoc/NominalAssoc.html). Since the 

sample size of pathways in the present study is relatively small, the Phi coefficient is an appropriate 

method. To examine the association between interval variable and ratio variable, a one-way ANOVA 

analysis is conducted. Finally, for interval variable and interval variable, a correlation test is 

performed. Table 39 and Table 40 report the significance in each examination, and the associations 

that are significant (α=0.10) are highlighted.  
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Table 39: Bivariate Associations between Pathway Characteristic Variables in Rendinghu Park   
 Physical Attributes  Configurational Attributes Surrounding _Spatial Surrounding _Visual 

Significance 1.Paveme
nt 2.Form 3.Pathway 

End 
4.Pathway 

Side 5.Bench 6.Flower 7.Slope 8.Light 9.Width 
 

10.Lengt
h 
 

11. Global 
Integration 

 

12. 
Control 

 

13. Depth 
to 

Landmark 
 

14. Depth 
to Gate 

14.Enclosur
e Type 

15.Enclosur
e Degree 16. Shade 

17. Visual 
Connection 
with Water 

18. Visual 
Connectio

n with 
Landmark 

1.Pavement --- --- --- --- --- --- --- --- --- --- --- --- ---  --- --- --- --- --- 
2.Form 0.014

 a
 --- --- --- --- --- --- --- --- --- --- --- ---  --- --- --- --- --- 

3.Pathway 
End 0.192 0.140 --- --- --- --- --- --- --- --- --- --- ---  --- --- --- --- --- 

4.Pathway 
Side 0.043 a  0.061

 a
 0.351 --- --- --- --- --- --- --- --- --- ---  --- --- --- --- --- 

5.Bench 0.523 0.600 0.136 0.646 --- --- --- --- --- --- --- --- ---  --- --- --- --- --- 
6.Flower 0.073 0.711 0.038

 a
 0.023

 a
 0.027

 a
 --- --- --- --- --- --- --- ---  --- --- --- --- --- 

7.Slope 0.193 0.014
 a

 0.256 0.316 0.273 0.242 --- --- --- --- --- --- ---  --- --- --- --- --- 
8.Light 0.102 0.236 0.026

 a
 0.347 0.096

 a
 0.013

 a
 0.087

 a
 --- --- --- --- --- ---  --- --- --- --- --- 

9.Width 
 0.004

 a
 0.021

 a
 0.185 0.436 0.143 0.225 0.022

 a
 0.145 --- --- --- --- ---  --- --- --- --- --- 

10.Length 
 0.320 0.833 0.255 0.093 0.000

 b
 0.000

 b
 0.070

 b
 0.000

 b
 0.176 --- --- --- ---  --- --- --- --- --- 

11. Global 
Integration 
 

0.018
 b

 0.194 0.001
 b

 0.001 0.811 0.004
 b

 0.161 0.229 0.567 0.070 --- --- ---  --- --- --- --- --- 

12. Control 
 0.560 0.144 0.181 0.893 0.384 0.394 0.450 0.094

 b
 0.977 0.987 0.786 --- ---  --- --- --- --- --- 

13. Depth 
to 
Landmark 

0.732 0.000
 b

 0.404 0.320 0.726 0.035
 b

 0.078
 b

 0.605 0.136 0.671 0.350 0.020
 c

 ---  --- --- --- --- --- 

14.Depth to 
Gate 0.000

 b
 0.000

 b
 0.006

 b
 0.043

 b
 0.406 0.059

 b
 0.018

 b
 0.110 0.067

 b
 0.059

 c
 0.000

 c
 0.426 0.057 ---  --- ---   

15.Enclosu
re Type 0.173 0.021

 a
 0.260 0.277 0.649 0.979 0.554 0.182 0.907 0.710 0.429 0.369 0.048

 b
 0.470 --- --- --- --- --- 

16.Enclosu
re Degree 0.342 0.025

 a
 0.944 0.558 0.764 0.370 0.041

 a
 0.775 0.285 0.752 0.214 0.472 0.259 0.041

 b
 0.539 --- --- --- --- 

17. Shade 0.262 0.790 0.347 0.419 0.410 0.848 0.895 0.763 0.306 0.321 0.570 0.161 0.502 0.769 0.771 0.877 --- --- --- 
18. Visual 
Connection 
with Water 

0.017
 a

 0.142 0.564 0.001
 a

 0.604 0.048
 a

 0.361 0.817 0.542 0.465 0.001
 b

 0.754 0.348 0.003
 b

 0.653 0.228 0.638 --- --- 

19. Visual 
Connection 
with 
Landmark 

0.064 0.161 0.059
 a

 0.282 0.530 0.458 0.273 0.017
 a

 0.516 0.044
 b

 0.248 0.003
 b

 0.636 0.018
 b

 0.920 0.128 0.743 0.203 --- 

 a: Significance for Phi coefficient test; b: Significance for ANOVA analysis; c: Significance for correlation test 
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Table 40: Bivariate Associations between Pathway Characteristic Variables in Rendinghu Park   
 Physical Attributes  Configurational Attributes Surrounding _Spatial Surrounding _Visual 

Significance 1.Pave
ment 2.Form 

3.Pathwa
y 

End 

4.Pathwa
y 

Side 

5.Benc
h 

6.Flowe
r 7.Slope 8.Light 9.Width 

 
10.Length 

 
11. Global 
Integration 

12. 
Control 

 

13. Depth 
to 

Landmar
k 
 

14. Depth 
to Gate 

14.Enclo
sure 
Type 

15.Enclosur
e Degree 16. Shade 

17. Visual 
Connectio

n with 
Water 

18. Visual 
Connectio

n with 
Landmark 

1.Pavement --- --- --- --- --- --- --- --- --- --- --- --- ---  --- --- --- --- --- 
2.Form 0.118 --- --- --- --- --- --- --- --- --- --- --- ---  --- --- --- --- --- 

3.Pathway 
End 0.161 0.034

 a
 --- --- --- --- --- --- --- --- --- --- ---  --- --- --- --- --- 

4.Pathway 
Side --- --- --- --- --- --- --- --- --- --- --- --- ---  --- --- --- --- --- 

5.Bench 0.386 0.031 0.018
 a

 --- --- --- --- --- --- --- --- --- ---  --- --- --- --- --- 
6.Flower 0.169 0.014

 a
 0.279 --- 0.002

 a
 --- --- --- --- --- --- --- ---  --- --- --- --- --- 

7.Slope --- --- --- --- --- --- --- --- --- --- --- --- ---  --- --- --- --- --- 
8.Light 0.016

 a
 0.564 0.620 --- 0.160

 a
 0.433 --- --- --- --- --- --- ---  --- --- --- --- --- 

9.Width 
 0.005

 a
 0.195 0.001

 b
 --- 0.066 0.651 --- 0.001

 b
 --- --- --- --- ---  --- --- --- --- --- 

10.Length 
 0.348 0.298 0.227 --- 0.096 0.962 --- 0.026

 b
 0.003

 c
 --- --- --- ---  --- --- --- --- --- 

11. Global 
Integration 

 
0.774 0.129 0.041

 b
 --- 0.002

 b
 0.002

 b
 --- 0.725 0.602 0.557         --- 

12. Control 
 0.499 0.720 0.221 --- 0.938 0.721 --- 0.069 0.001

 c
 0.028

 c
 0.123        --- 

13.  Depth to 
Landmark 0.155 0.000

 b
 0.004

 b
 --- 0.173 0.001

 b
 --- 0.813 0.036

 c
 0.068 0.005

 c
 0.205       --- 

14.Depth to 
Gate 0.210 0.000

 b
 0.000

 b
 --- 0.701 0.259 --- 0.709 0.003

 c
 0.016

 c
 0.310 0.488 0.000

 c
       

15.Enclosure 
Type 0.046 0.200 0.035 --- 0.085 0.055 -

- 0.701 0.034
 b

 0.282 0.134 0.061 0.087 0.286     --- 

16.Enclosure 
Degree 0.673 0.185 0.318  0.148 0.084  0.543 0.911 0.555 0.056 0.125 0.171 0.442 0.131    --- 

17. Shade 0.345 0.197 0.324 --- 0.365 0.376 - 0.720 0.568 0.617 0.166 0.656 0.417 0.824 0.045
 a

 0.594   --- 

18. Visual 
Connection 
with Water 

0.000
 a

 0.263 0.753 --- 0.702 0.191 -
- 0.144 0.398 0.929 0.508 0.355 0.831 0.690 0.380 0.803 0.629  --- 

19. Visual 
Connection 

with 
Landmark 

0.378 0.030
 a

 0.007 --- 0.235 0.845 -
- 0.674 0.303 0.243 0.141 0.860 0.001

 b
 0.000

 b
 0.808 0.666 0.561 0.010

 a
 --- 

a: Significance for Phi coefficient test; b: Significance for ANOVA analysis; c: Significance for correlation test 
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Based on above examination of associations between pathway characteristics, the general features of 

pathways in the two parks are discussed. Each characteristic is discussed individually according to 

their order in the independent variable list. The number of characteristics associated with the specific 

characteristic variable is reported, and their associations are described and discussed (Table 41& 42).  

 
 
Overall, in Rendinghu Park, pathway physical attributes have a strong association with 

configurational attributes, as well as between physical attributes themselves. The variable of depth to 

gate is related to11 variables, and the variable of global integration is associated with five variables. 

Pathways that are closer to gates tend to have more visual connections with water and visual 

connections with landmarks in background. Pathways that have higher global integration values 

appear to be paved with plastic track, have more flowers, are closer to gates, and have more visual 

connection with water. The variable of presence of flowers is related to nine variables, and pathways 

that have flowers tend to be longer, have higher integration values, and are closer to gates and 

landmarks. Six of the 10pathways that have flowers along them have visual connection with water in 

foreground/middle ground. The strong associations among high integration value, presence of flowers, 

and visual connection with water on Rendinghu Park pathways suggest that designers tend to place 

attractive features in central areas and distribute these features in a concentrated pattern.  
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Table 41: Associations between Pathway Characteristics in Rendinghu Park 
 

# Number of variables that are related to the variable on the left column  

Since there are no variations across the various categories of pathway slope and pathway side in 

Yuetan Park, these variables are excluded from the next round of analysis. With respect to visual 

connection with water, there is only one pathway that provides connection with water in background, 

while none of other pathways have visual connections with water; consequently, the variable of visual 

connection with water should be examined with great caution. In comparison to Rendinghu Park, 

there are fewer associations among pathway characteristics in Yuetan Park. Pathway width has the 

 Variable  # Associations Between Pathway Segment Attributes 
Ph

ys
ic

al
 A

ttr
ib

ut
es

 
1.Pavement 6 

Most pathways that are along water and have a visual connection with water are plastic tracks. 
Plastic tracks are usually curving, with width 3-3.9m, and they have a higher integration value and 
are closer to gates.   

2.Form 7 
Three pathway segments that have steps are all straight. Straight pathways have more tall 
objects on both sides. Curving ones have more lateral visibility, closer to gate, but further from 
landmarks.  

3.Pathway 
End 5 Pathways that connect pathway segments tend to have more flowers and light. 

Pathways that connect activity zones tend to have more visual connections with landmark. 

4.Pathway Side 5 
Pathways that have water and other natural elements on side appear to have more flowers along 
them, and they have more visual connections with water. Pathways that are along water are more 
closer to gates.  

5.Bench 3 4 of the 5 pathways that have 4-7 benches, have flower and light along them. Longer pathway 
segments tend to have more benches.  

6.Flower 9 
Pathways that have flowers along them are longer, with higher integration values, closer to gates 
and landmarks. 6 of the 10 pathways that have flowers have visual connection with water in 
foreground/middle ground.  

7.Slope 7 Pathways that have steps do not have light along them and have less lateral visibility, and they are 
shorter and more distant from gates.  

8.Light 7 Pathways that have light fixtures tend to be longer and with a higher control value, and they tend 
to have more visual connections with landmark. 

9.Width 
 4 Pathway segments that between 3-3.9m wide are closer to gates, while those between 2-2.9m 

are the furthest from gates.  
10.Length 6 Longer pathway segments are closer to gates, but with less visual connections with landmarks. 

C
on

fig
ur

at
io

na
l 

At
tri

bu
te

s 

11.Global 
Integration 5 Pathways with higher integration values are closer to gates, and have more visual connection with 

water. 

12.Control 5 Pathways with high control value tend to be further away from landmarks, and with less visual 
connections with landmarks. 

13. Depth to 
Landmark 5 Pathways with tall objects on one side are closest to landmarks, and pathways with tall objects on 

both sides are farthest from landmarks.  

14. Depth to Gate 11 Pathways closer to gates tend to have more visual connections with water and visual connections 
with landmarks in background. 

Su
rro

un
di

ng
 

Sp
at

ia
l 

At
tri

bu
te

s 15.Enclosure 
Type 2 Associations are discussed as part of previous variables. 

16.Enclosure 
Degree 3 Associations are discussed as part of previous variables. 

17. Shade 0 Associations are discussed as part of previous variables. 

Su
rro

un
di

n
g-

 
Vi

su
al

 
At

tri
bu

te
s 

18. Visual 
Connection with 

Water 
5 Associations are discussed as part of previous variables. 

19.Visual 
Connection with 

Landmark 
5 Associations are discussed as part of previous variables. 
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most associations with other characteristics in that wider pathways tend to be longer, have a larger 

control value, are further from landmarks and closer to gates, and have more tall objects along them. 

These characteristics might be because there is a larger range in the width of pathway in Yuetan Park. 

In this park, some of the pathways had worship and symbolic functions in ancient times, and are thus 

much wider in comparison to those newly built pathways. Similar to Rendinghu Park, Yuetan Park 

pathway configurational attributes have strong associations with pathway physical attributes; for 

instance, pathways that have higher global integration values tend to have flowers and benches along 

them and connect other pathway segments and activity zones.  

Table 42: Associations between Pathway Characteristics in Yuetan Park  
 

 Variable  #  Associations Between Pathway Segment Attributes 

Ph
ys

ic
al

 A
ttr

ib
ut

es
 

1.Pavement 3 All pathway segments that are paved with large stones, lack light fixtures along them, and are 
less than 2 meters wide. These pathways usually do not have visual connection with water. 

2.Form 5 
Curving pathways tend to connect with other pathway segments on both ends. Curving 
pathways have more flowers along them and provide more visual connections with landmarks; 
they are also closer to landmarks, but further away from gates.  

3.Pathway End 6 
Pathway segments that have benches with them all connected with pathway segments on both 
ends. And pathway segments that connect to other segments have width between 2-4 meters. 
Pathway segments that connect other segments and activity zones have a higher global 
integration value. 

4.Pathway Side -- -- 

5.Bench 4 The three pathways that have benches, also have flowers and light fixtures along them, while 
they also have higher integration value.  

6.Flower 3 Pathways that have flowers along them have higher integration values, and are closer to 
landmarks.  

7.Slope -- Associations are discussed as part of previous variables. 
8.Light 4 Pathways that have light fixtures along them are wider and longer.  
9.Width 
 7 Wider pathways are longer, with larger control value, are further from landmarks and closer to 

gates, and have more tall objects along them.  
10.Length 4 Longer pathways tend to have larger control values, and are closer to gates.  

C
on

fig
ur

at
io

na
l 

At
tri

bu
te

s 

11.Global 
Integration 4 Pathways that have larger integration value tend to be closer to landmarks.  

12.Control 2 Associations are discussed as part of previous variables. 
13. Depth to 
Landmark 6 Pathways that are closer to landmarks, tend to be father away from gates and have more visual 

connections with landmarks.  
14. Depth to Gate 6 Pathways that are far from gates tend to have more visual connections with landmarks.  

Su
rro

un
di

ng
- 

Sp
at

ia
l 

At
tri

bu
te

s 15.Enclosure Type 2 Pathways that have more tall objects along them tend to have more shade.  
16.Enclosure 
Degree 0 Associations are discussed as part of previous variables. 

17. Shade 1 Associations are discussed as part of previous variables. 

Su
rro

un
di

n
g-

 
Vi

su
al

 
At

tri
bu

te
s 

18. Visual 
Connection with 
Water 

2 There is only one pathway segment that has visual connection with water in background, and it 
also has visual connection with landmark in background. 

19.Visual 
Connection with 
Landmark 

4 Associations are discussed as part of previous variables. 

# Number of variables that are related to the variable on the left column  
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5.3. Relationships between Park Pathway Characteristics and Senior's Walking 

 

This section explores the relationship between park pathway characteristics and seniors’ walking and 

is organized into four main parts (Figure 59). First, bivariate analysis is performed between one 

pathway characteristic and seniors’ walking. Second, for pathway characteristic variables that are not 

significantly related to seniors’ walking, a multivariate analysis is conducted with the addition of one 

control variable. The third part examines how pathway characteristics work collectively to influence 

seniors’ walking by applying a multiple regression analysis. Finally, bivariate analysis is used to 

detect a relation between pathway characteristics and other adults' walking, to contrast with findings 

related to seniors.  

Figure 59: Analysis Plan in Examining Relations between Pathway Characteristics and Senior's Walking 

5.3.1. Bivariat Analysis of One Park Pathway Characteristic and Senior's Walking 

 

This section examines how each pathway characteristic variable individually associates with seniors’ 

walking. Two methods are applied based on the measurement types of pathway characteristic 

variables. For the categorical variable, a one-way ANOVA analysis is performed, while for the 

interval variable, a correlation analysis is conducted.  
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1. Pavement  

 

For both of the parks, pavement type is significantly associated with seniors' usage. The more even 

the pavement, the larger the number of senior people observed on it (Table 43) (Figure 60). In 

Rendinghu Park, the highest number of seniors walked on plastic track (average of 190), while the 

lowest number of seniors were observed on pathways with uneven pavement (average of 46). In 

Yuetan Park, pathways with brick had the highest senior usage (66) than pathways paved with large 

stone (7). As noted earlier, large stones are cut into irregular shapes and are paved next to each other. 

The surface of these stones, as well as cracks between the stones, is uneven, which may create 

unstable surface for seniors, who consequently avoid such pathways.  

Table 43: Bivariate Analysis of Pavement Type and Senior's Walking 
 

 

 

Figure 60: Bivariate Analysis of Pathway Pavement and Senior's Walking  
 

 ANOVA 
 Pavement *Seniors 

Rendinghu 
Park 

 Sum of Squares df Mean Square F Sig. 
Between Groups 62490.001 2 31245.001 5.181 .011 
Within Groups 186941.440 31 6030.369   
Total 249431.441 33    

Yuntan Park 
Between Groups 23842.608 2 11921.304 6.505 .004 
Within Groups 67807.367 37 1832.632   
Total 91649.975 39    
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2. Form 

 

In both of the parks, there are no significant relationships between pathway form and seniors’ usage 

(Table 44) (Figure 61). In Rendinghu Park, seniors more frequently use curving pathways, while 

straight pathways have a higher usage in Yuentan Park. Such incongruence may be because Yuetan 

Park served as a royal park in ancient times; hence, it has wide, straight pathways used for worship 

and symbolization. Since these pathways connect to main park gates, they tend to attract senior users.  

Table 44: Bivariate Analysis of Pathway Form and Seniors' Walking 
 

 ANOVA 
 Form *Seniors 
Rendinghu Park  Sum of Squares df Mean Square F Sig. 

Between Groups 7105.191 1 7105.191 .938 .340 
Within Groups 242326.250 32 7572.695   
Total 249431.441 33    

Yuntan Park Between Groups 680.020 1 680.020 .284 .597 
Within Groups 90969.955 38 2393.946   
Total 91649.975 39    

 

 
Figure 61: Bivariate Analysis of Pathway Form and Senior's Walking  
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3. Pathway End 
 
 
There are significant associations between pathway end (elements connecting to two ends of 

pathways) and seniors’ walking in both parks (Table 45) (Figure 62). Pathways that connect to other 

pathways on end attract a relatively higher number of senior users, perhaps because seniors could 

keep walking continuously without interference of other activities. Although pathways connecting to 

activity zones tend to have fewer users, there are slight differences in patterns in the two parks. In 

Rendinghu Park, pathways connecting an activity zone on both ends are most heavily used, but the 

same pathways in Yuetan Park are the least used. Earlier descriptive statistics indicate that there is 

only one pathway in this category in Rendinghu Park (pathway 33), and there are seven pathways in 

this category in Yuetan Park. The very small sample size in Rendinghu Park may present bias in the 

examination. In addition, this pathway (33) in Rendinghu Park is located on the western side of the 

water feature, which may account for its heavy usage. In term of function, pathways connecting 

activity zones are mostly used for directing people to activity zones rather than for casual walking. 

Consequently, it seems that seniors out leisure walking tend to use pathways connecting activity 

zones less frequently.   

Table 45: Bivariate Analysis of Elements on Pathway End and Senior's Walking 
 

 
 

 

 

 

 

 

 ANOVA 
 Pathway End *Seniors 
Rendinghu Park  Sum of Squares df Mean Square F Sig. 

Between Groups 107271.441 4 26817.860 5.471 .002 
Within Groups 142160.000 29 4902.069   
Total 249431.441 33    

Yuntan Park Between Groups 32704.356 4 8176.089 4.855 .003 
Within Groups 58945.619 35 1684.161   
Total 91649.975 39    
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Figure 62: Bivariate Analysis of Pathway End and Seniors' Walking 

4.  Pathway Side  
 
 
In Yuetan Park, observations showed that all pathways have natural elements on their sides, indicating 

that there is no variation in these characteristics across the many pathways. ANOVA analysis is only 

performed on pathways in Rendinghu Park (Table 46) (Figure 63). No significant association between 

elements on pathway side and seniors’ walking is identified, and pathways that have water features 

along them have an extremely high number of observed senior people (188). In contrast, only 133 

senior use pathways that have natural elements on both sides, and 144 use pathways that have natural 

elements and activity zone on one side.  

Table 46: Bivariate Analysis of Elements on Pathway Side and Seniors' Walking 

 
 
 
 
 
 

 ANOVA 
 Pathway Side * Seniors 
Rendinghu Park   Sum of Squares df Mean Square F Sig. 

Between Groups 15792.355 2 7896.178 1.048 .363 
Within Groups 233639.086 31 7536.745   
Total 249431.441 33    
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Figure 63:  Bivariate Analysis of Elements on Pathway Side and Senior's Walking  

5. Presence of Benches  
 
 
Significant relationships are identified between presence of benches and seniors’ walking in both 

parks (Table 47) (Figure 64). Pathways with more benches tend to attract more senior users. In 

Rendinghu Park, on pathways without benches and with up to three benches, a similar average 

number of senior users were observed (For both categories of pathways, the number is 131.); however, 

on those pathways with more than three benches, an average 235 seniors were observed. Similarly, in 

Yuetan Park, pathways with up to three benches attracted an average of 103 senior users, but 

pathways without benches only attracted an average of 45 senior users. 

Table 47: Bivariate Analysis of Bench and Senior's Walking 
 ANOVA 
 Bench* Seniors 

Rendinghu Park 
 Sum of Squares df Mean Square F Sig. 

Between Groups 46513.341 2 23256.671 3.553 .041 
Within Groups 202918.100 31 6545.745   

Total 249431.441 33    

Yuntan Park 
Between Groups 14935.804 1 14935.804 7.398 .010 
Within Groups 76714.171 38 2018.794   

Total 91649.975 39    
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Figure 64:  Bivariate Analysis of Bench and Senior's Walking  

6. Presence of Flowers  
 
 
In both parks, the presence of flowers is associated with more senior usage (Table 48) (Figure 65). In 

Rendinghu Park, the difference in average number of seniors observed between pathways with 

flowers and those without flower is vast(127), while the same number in Yuetan Park is as small as 15. 

Consequently, a significant association between presence of flowers and senior usage is only 

identified in Rendinghu Park but not in Yuetan Park. In addition, flowers in Rendinghu Park are 

concentrated in distribution and with high quality, whereas flowers in Yuetan Park are evenly 

dispersed and have relatively lower quality. The results suggest that quality of flowers may be 

important in attracting seniors to certain pathways.   

Table 48: Bivariate Analysis of Presence of Flower and Senior's Walking 
 

 ANOVA 
 Flowers *Seniors  
Rendinghu Park  Sum of Squares df Mean Square F Sig. 

Between Groups 114435.216 1 114435.216 27.126 .000 
Within Groups 134996.225 32 4218.632   
Total 249431.441 33    

Yuntan Park Between Groups 2460.375 1 2460.375 1.048 .312 
Within Groups 89189.600 38 2347.095   
Total 91649.975 39    
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Figure 65:  Bivariate Analysis of Presence of Flower and Senior's Walking  

7. Pathway Slope  
 
 
Pathways in Yuetan Park are all flat; thus, pathway slope in is not examined in this round of analysis. 

For Rendinghu Park, more seniors were observed on the flat pathways, with a p value of 0.073 (Table 

49) (Figure 66). Descriptive analysis suggests that there are only three pathways with steps in 

Rendinghu Park, while all other pathways are flat. Such a disproportionate number of items in the two 

categories may bring some bias; hence, related findings should be interpreted with great cautions. In 

spite of this, the results are significant at a 90% confidence level 

Table 49: Bivariate Analysis of Pathway Slope and Senior's Walking 
 ANOVA 
 Slope*Seniors 

Rendinghu Park  Sum of Squares df Mean Square F Sig. 
Between Groups 24141.420 1 24141.420 3.429 .073 
Within Groups 225290.022 32 7040.313   

Total 249431.441 33    
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Figure 66:  Bivariate Analysis of Pathway Slope and Senior's Walking  

8. Presence of Light Fixtures 
 
 
There are significant associations between the presence of light fixtures and the average number of 

observed seniors in both parks (Table 50) (Figure 67). In Rendinghu Park, the difference in average 

number of seniors between pathways with light fixture and those without is 117 and 34 in Yuetan Park. 

The parks are heavily used in the evening, so the light brightens up pathways and provide a sense of 

safety. That may be why the presence of light fixtures could encourage more seniors’ usage.  

Table 50: Bivariate Analysis of Presence of Light Fixtures and Senior's Walking 
 

 ANOVA 
 Light *Seniors 

Rendinghu park  Sum of Squares df Mean Square F Sig. 
Between Groups 115198.059 1 115198.059 27.462 .000 

Within Groups 134233.382 32 4194.793   
Total 249431.441 33    

Yuntan Park Between Groups 10013.422 1 10013.422 4.661 .037 
Within Groups 81636.553 38 2148.330   

Total 91649.975 39    
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Figure 67:  Bivariate Analysis of Presence of Light Fixtures and Senior's Walking  

9. Pathway Width  
 
 
There are significant associations between pathway width and number of seniors observed in both of 

the two parks, and pathways that are 3 to 3.9 meters wide are the ones most frequently used (Table 51) 

(Figure 62). Senior usage does not increase with greater width, and pathways that are wider than 4 

meters are much less used compared with those with width between 3-3.9 meters. Such a result might 

be because pathways with width between 3-3.9 meters could bring users a preferred sense of 

enclosure, while wider pathways may be too open, and narrower ones might be too enclosed.  

Table 51: Bivariate Analysis of Pathway Width and Senior's Walking 
 

 ANOVA 
 Light *Seniors 

Rendinghu Park  Sum of Squares df Mean Square F Sig. 
Between Groups 79688.640 3 26562.880 4.695 .008 

Within Groups 169742.801 30 5658.093   
Total 249431.441 33    

Yuntan Park Between Groups 51880.839 3 17293.613 15.655 .000 
Within Groups 39769.136 36 1104.698   

Total 91649.975 39    
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Figure 68:  Bivariate Analysis of Width and Senior's Walking  

10. Length  
 
 
The lengths of the pathway segments are positively associated with the average number of seniors 

observed in both of the parks (Table 52) (Figure 69). The R-square value for the association in 

Rendinghu Park and Yuetan Park are 0.338(p<0.001) and 0.270 (p<0.005), respectively. Longer 

pathways are highly used by senior people; this may be because they can follow a single direction 

without concern of becoming lost.  

Table 52: Bivariate Analysis of Length and Senior's Walking 
Correlations* Length  

 Rendinghu Park Yuetan Park  
 Length Seniors Length Seniors 
Length Pearson Correlation 1 .581** 1 .519** 

Sig. (2-tailed)  .000  .001 
N 34 34 40 40 

Seniors Pearson Correlation .581** 1 .519** 1 
Sig. (2-tailed) .000  .001  
N 34 34 40 40 
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Figure 69:  Bivariate Analysis of Pathway Length and Seniors' Walking 

11. Pathway Global Integration Value 
 
 
Higher global integration values for both parks are linked to increased senior usage, and regression 

analysis indicates that the associations are statistically significant (Table 53) (Figure 70). The 

R-square for regression line is 0.136 in Rendinghu Park, which means 13.6% of variation in seniors’ 

walking could be explained by the variable of global integration. The same number for Yuetan Park is 

0.116. Removing the two outliers with integration values around o.6 produces a higher R-square 

value. Pathways with high integration values tend to have good accessibility to other parts of the park; 

therefore, seniors may much more heavily use them.  

Table 53: Bivariate Analysis of Pathway Global Integration and Senior's Walking 
Correlations* Global Integration 

 Rendinghu Park Yuetan Park  
 Global 

Integration Seniors_ 
Global 

Integration Seniors 
Global 

Integration 
Pearson Correlation 1 .369* 1 .340* 
Sig. (2-tailed)  .032  .032 
N 34 34 40 40 

Seniors 
Pearson Correlation .369* 1 .340* 1 
Sig. (2-tailed) .032  .032  
N 34 34 40 40 
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Figure 70: Bivariate Analysis of Pathway Global Integration and Senior's Walking 

 
12. Pathway Control Value 
 
 
A positive association between pathway control value and seniors’ usage is identified in Yuetan Park, 

but not in Rendinghu Park (Table 54) (Figure 71). The R-square value of the regression lines for 

Rendinghu Park and Yuetan Park are 0.045 (p=0.227) and 0.103 (p=0.043), respectively. However, in 

Yuetan Park, after removing the outliers of Pathway 1 and Pathway 36, the statistical significance 

disappears, producing a R-square value of 0.065 (p=0.123). Individual pathway segments are the 

pathway between two crossings; consequently, boundaries between spaces are blurred and flexible, 

which is different from doors and walls in architectural spaces. Such flexibility implies week control 

that a specific space could exert on neighboring spaces, since people can walk to adjacent pathway 

segments without going through solid boundaries. This may be why the control value is not 

associated with seniors’ walking.  
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Table 54: Bivariate Analysis of Control and Senior's Walking 
Correlations* Control 

 Rendinghu Park Yuetan Park  

 
Control Seniors Control  Seniors 

Control Pearson Correlation 1 .213 1 .321* 
Sig. (2-tailed)  .227  .043 
N 34 34 40 40 

Seniors Pearson Correlation .213 1 .321* 1 
Sig. (2-tailed) .227  .043  
N 34 34 40 40 

 
 
 
 

Figure 71:  Bivariate Analysis of Pathway Control Value and Seniors' Walking 
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Figure 72:  Number of Pathways in Yuetan Park (Left), Bivariate Analysis of Pathway Control Value and Senior's 
Walking (Removing No.1 and No. 36 pathways) in Yuetan Park  

13. Pathway Depth to Landmark 
 
 
There are no significant associations between the variable of depth to landmark and seniors’ usage in 

either of the parks (Table 55) (Figure 71). The R-square values for the regression lines for Rendinghu 

Park and Yuetan Park are only 0.003 (p=0.748) and 0.006 (p=0.630), respectively. The plots in the 

scatter plot distribute evenly without an obvious pattern. Compared to urban environments, there are 

natural sceneries in the parks that are appealing to visitors, which may mitigate the attractiveness of 

landmarks. It may explain why no significant association exists between depth to landmark and 

seniors’ walking.  

Table 55: Bivariate Analysis of Pathway Depth to Landmark and Senior's Walking 
 

Correlations* Depth to Landmark 
 Rendinghu Park Yuetan Park  
 Depth to Landmark Seniors Depth to Landmark Seniors 

Depth to 
Landmark 

Pearson Correlation 1 -.057 1 .079 
Sig. (2-tailed)  .748  .630 
N 34 34 40 40 

Seniors Pearson Correlation -.057 1 .079 1 
Sig. (2-tailed) .748  .630  
N 34 34 40 40 
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Figure 73: Bivariate Analysis of Pathway Depth to Landmark and Senior's Walking 

 

14. Depth to Gate 
 
 
There exist significant negative associations between variable of depth to gate and seniors’ walking in 

both of the parks (Table 56) (Figure 73). R-square values of regression lines for Rendinghu Park and 

Yuetan Park are 0.192 (p=0.09) and 0.140 (p=0.018), respectively. The results indicate that the closer 

a pathway is to the gates, the more senior users were observed. This indicates that seniors prefer 

pathways with good connections to outside traffic, whereas seniors tend to use those paths located 

within the inner areas of the park less frequently.  

Table 56: Bivariate Analysis of Pathway Depth to Gate and Senior's Walking 

Correlations* Depth to Gate 
 Rendinghu Park Yuetan Park  
 Depth to Gate Seniors Depth to Gate Seniors 
Depth to Gate Pearson Correlation 1 -.439** 1 -.374* 

Sig. (2-tailed)  .009  .018 
N 34 34 40 40 

Seniors_Sum Pearson Correlation -.439** 1 -.374* 1 
Sig. (2-tailed) .009  .018  
N 34 34 40 40 
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Figure 74:  Bivariate Analysis of Pathway Depth to Gate and Senior's Walking 

15. Pathway Enclosure Type 
 
 
A significant positive association (p=0.096) between enclosure type and seniors’ walking is identified 

in Yuetan Park, but not in Rendinghu Park (Table 57) (Figure 74). Based on the results, no common 

patterns can be derived from observations in the two parks. In Rendinghu Park, pathways with "other" 

enclosure types (pathways without obvious enclosed pattern of neither side, one side, and both sides) 

have the highest senior usage; in contrast, the pathways in Yuetan Park that are surrounded by tall 

objects (trees, buildings) on one side are most frequently used by seniors.  

Table 57: Bivariate Analysis of Pathway Enclosure Type and Senior's Walking 
 ANOVA 
 Enclosure Type *Seniors 

Rendinghu park  Sum of Squares df Mean Square F Sig. 
Between Groups 27482.158 3 9160.719 1.238 .313 

Within Groups 221949.283 30 7398.309   
Total 249431.441 33    

Yuntan Park Between Groups 14606.923 3 4868.974 2.275 .096 
Within Groups 77043.052 36 2140.085   

Total 91649.975 39    
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Figure 75:  Bivariate Analysis of Pathway Enclosure Type and Senior's Walking 

 

16. Pathway Enclosure Degree 
 
 
There are no significant relationships between pathway enclosure degree and seniors’ usage in any of 

the parks (Table 58) (Figure 75). However, compared with pathways with continuous and moderate 

lateral visibility, those with no lateral visibility seem to attractive smaller numbers of seniors. This 

may be because pathways with no lateral visibility do not provide sense of safety; thus, seniors avoid 

such pathways. Pathways with continuous visibility and moderate visibility show different use 

patterns in the two parks, although the differences between these two categories are very small. In 

Rendinghu Park, the mean count of observed seniors on pathways with moderate lateral visibility 

(154) is six users greater than the mean count of observed seniors on pathways with continuous lateral 

visibility (148). In Yuetan Park, the average number of observed senior people on pathways with 

continuous visibility (61) is 11 people greater than the mean number of observed seniors on pathways 

with moderate visibility (50).  

 

  

177 



Table 58: Bivariate Analysis of Pathway Enclosure Degree and Senior's Walking 
 ANOVA 
 Enclosure Degree *Seniors 

Rendinghu park  Sum of Squares df Mean Square F Sig. 
Between Groups 4107.219 2 2053.610 .260 .773 

Within Groups 245324.222 31 7913.685   
Total 249431.441 33    

Yuntan Park Between Groups 1478.646 2 739.323 .303 .740 
Within Groups 90171.329 37 2437.063   

Total 91649.975 39    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 76: Bivariate Analysis of Pathway Enclosure Degree and Senior's Walking 

17. Degree of Shade 
 
 
There are no significant associations between degree of shade and seniors’ usage in either of the parks 

(Table 59) (Figure 76). In Rendinghu Park, the differences between the three categories of shade are 

very small, although pathways with more than 70% shade have a bit higher usage. Seniors most 

frequently use pathways with shade between 30% and 70% in Yuetan Park. 
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Table 59: Bivariate Analysis of Pathway Shade and Senior's Walking 
 ANOVA 
 Shade * Seniors 

Rendinghu park  Sum of Squares df Mean Square F Sig. 
Between Groups 663.439 2 331.719 .041 .960 

Within Groups 248768.002 31 8024.774   
Total 249431.441 33    

Yuntan Park Between Groups 1188.308 2 594.154 .243 .786 
Within Groups 90461.667 37 2444.910   

Total 91649.975 39    
 

 

 
 

 

 

Figure 77: Bivariate Analysis of Pathway Shade and Senior's Walking 

18. Visual Connection with Water 
 

ANOVA analysis indicates that a pathway visual connection with water is not associated with seniors’ 

walking in either of the parks (Table 60) (Figure 77). In Rendinghu Park, pathways having visual 

connection with water in the foreground/middle ground and background have higher usage than those 

with no visual connection with water. In Yuetan Park, pathways with no visual connection with water 

receive more use, although the descriptive statistics indicate there is only one pathway providing 

visual connection with water in background. This may be the reason that the relationship is 

non-significant.  
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Table 60: Bivariate Analysis of Visual Connection with Water and Senior's Walking 
 ANOVA 
 Shade * Seniors_sum 

Rendinghu park  Sum of Squares df Mean Square F Sig. 
Between Groups 11062.688 2 5531.344 .719 .495 

Within Groups 238368.753 31 7689.315   
Total 249431.441 33    

Yuntan Park Between Groups 209.001 1 209.001 .087 .770 
Within Groups 91440.974 38 2406.341   

Total 91649.975 39    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 78: Bivariate Analysis of Pathway Visual Connection with Water and Senior's Walking 

19. Visual Connection with Landmark 
 
 
In both parks, a higher average number of seniors used pathways with less opportunities for visual 

connection with a landmark (Table 61) (Figure 78). However, a significant association between the 

availability of a visual connection with a landmark and seniors’ walking is identified only in 

Rendinghu Park. Pathways that do not provide visual connection to a landmark had the highest 

average number of seniors observed (249), whereas those with a visual connection of landmarks in 

foreground/middle ground had more than two times fewer users (104 seniors). 

 

  

180 



Table 61: Bivariate Analysis of Pathway Visual Connection with Landmark and Senior's Walking 
 ANOVA 
 Visual Connection with Landmark  

Rendinghu park  Sum of Squares df Mean Square F Sig. 
Between Groups 83297.476 2 41648.738 7.772 .002 

Within Groups 166133.966 31 5359.160   
Total 249431.441 33    

Yuntan Park Between Groups 5352.753 2 2676.376 1.147 .328 
Within Groups 86297.222 37 2332.357   

Total 91649.975 39    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 79: Bivariate Analysis of Visual Connection with Landmark and Senior's Walking 

5.3.1.1. Summary  
 
 
Table 62 reports the overall results of bivariate analysis between a single park pathway characteristic 

and seniors’ walking; associations bearing statistical significance are highlighted. In total, eight of the 

19 examined characteristics significantly relate to seniors’ walking in both of the parks, and another 

five characteristics are significantly associated with seniors’ walking in only one of the parks. Among 

these five variables, the variable of pathway slope does not have variation across pathways in Yuetan 

Park, but this variable has significant relationships with seniors’ walking in Rendinghu Park.   

 

Based on significant associations identified in both of the parks, pathways that have an even 

pavement surface, connect to other pathway segments, have benches and light fixtures, are longer, 
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have a width between 3-3.9 meters, have high global integration, and are closer to gates are more 

heavily used by seniors. The five pathway characteristics related to a higher number of observed 

seniors only in one park are pathways that have flat surfaces, have flowers, have high control value, 

have visual connection with landmarks, and have tall objects on one.  

Table 62:  Summary of Associations between a Single Pathway Characteristic and Senior's Walking  

 
Rendinghu Park  Yuetan Park 

ANOVA Correlation ANOVA Correlation 
Significance Significance Significance Significance 

1. Pathway Pavement 0.011 -- 0.004 -- 
2. Pathway Form 0.340 -- 0.597 -- 
3. Pathway End 0.002 -- 0.003 -- 
4. Pathway Side 0.363 -- -- -- 
5.Presence of Bench 0.041 -- 0.010 -- 
6. Presence of Flower 0.000 -- 0.312 -- 
7. Pathway Slope 0.073 -- -- -- 
8. Presence of Light Fixtures 0.000 -- 0.037 -- 
9. Pathway Width 
 

0.008 0.163 0.000 0.045 
10. Pathway Length 
 

-- 0.000 -- 0.001 
11. Pathway Global Integration Value 
 

-- 0.032 -- 0.032 
12. Pathway Control Value 
 

0.242 0.227 0.210 0.043 
13. Pathway Depth to Landmark 0.434 0.748 0.853 0.630 
14. Pathway Depth to Gate -- 0.009 -- 0.018 
15. Pathway Enclosure Type 0.313 -- 0.096 -- 
16. Pathway Enclosure Degree 0.773 -- 0.740 -- 
17. Pathway Shade 0.960 -- 0.786 -- 

18. Visual Connection with Water 0.495 -- 0.770 -- 

19.Visual Connection with Landmark 0.002 -- 0.382 -- 

 
Highlighted cells indicate that a statistically significant relationship is identified between the variable and the number of 
observed senior
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5.3.2.  Multivariate Analysis of Park Pathway Characteristic and Senior's Walking 

 

Park pathways have many attributes, and these characteristics work collectively to influence park 

users' walking behaviors. Consequently, for pathway characteristic variables that do not show 

significant associations with seniors’ walking in bivariate analysis, it is necessary to apply further 

examination when a covariate variable is included. This section addresses this issue and conducts 

analysis by including another pathway characteristic variable or number of other adults observed on 

the pathway as covariate variable in the analysis. First, assumptions about covariate analysis and 

selection of covariate variable will be discussed; the analysis result will then be reported.  

 

5.3.2.1. Assumption of Covariate Analysis  

 

According to Bryman and Cramer (2009, p. 261), covariate analysis is based on three assumptions: 

1) There must be a linear relationship between the dependent variable and the covariated; 2) There is 

no interaction between the independent variable and the covariate, and 3) The covariate should be 

measured without error. In the present study, pathway characteristic variables that do not show 

significant relationships with seniors’ walking in the bivariate analysis are independent variables in 

the covariate analysis. Other pathway characteristics that are correlated with seniors’ walking but do 

not associate with the specific independent variable are covariated variables. In addition, the number 

of observed other adults also works as covariate variable.  

 

5.3.2.2. Number of Observed Other Adults as Covariate Variable 

 

As discussed earlier, the presence of other adults may result in crowded pathways, and consequently 

influence seniors’ usage (please see section 4.5.1). Hence, for park pathway characteristics that do not 

show a statistical significant relationship with number of observed seniors, it is necessary to include 

observed other adults as a covariate variable. Correlation analysis is performed between the number 

of senior users observed and number of other adults observed on each pathway segment, and the 

result indicates that they have a significant positive relation in both parks. The R-square values for the 

regression line in Rendinghu Park are 0.883 and 0.851for Yuetan Park (Figure 79). Therefore, the 

number of other adults can work as a covariate variable in multivariate analysis.  
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Figure 80: Correlations between Other Adults and Seniors  

5.3.2.3. Bivariate Analysis of Park Pathway Characteristics and Other Adults' Walking 

 

In order to check the validity of the number of observed other adults as a covariate variable and to 

compare with the findings related to seniors’ walking, a bivariate analysis is conducted to explore 

how park pathway characteristics are associated with other adults walking. First, a simple regression 

is performed to examine relationships between one pathway characteristic variable and the number of 

observed other adults. For the pathway characteristic variables for which associations are not 

significant, a correlation or ANOVA analysis is conducted for further examination. In Table 63, 

variables that have significant associations with other adults walking is highlighted in the pink color, 

while results that are incongruent with findings related to seniors’ walking is marked in green. In 

Rendinghu Park, the non-significant relationship between variable of slope and other adults walking 

is identified, indicating that compared with other adults, and seniors are more sensitive to pathway 

slope. Similarly, in Yuetan Park, there is no significant association between the variable of presence of 

bench and other adults walking. Such a result suggests that compared to other adults, seniors prefer to 

walk on pathways with benches along them since they are easily tired and need places to rest. In 

addition, variables of global integration, depth to landmark, and depth to gate appear to be less related 

to other adults walking compared with seniors’ walking. In Rendinghu Park, a significant association 

(α=0.10) between the variable of visual connection to water and number of other adults is detected, 

which is non-significant for the count of senior users.  
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Table 63: Bivariate Analysis of Park Pathway Characteristics and Other Adults' Walking 
  Rendinghu Park (N=34) Yuetan Park (N=40) 

Pathway 
Physical 
Attributes 

 

Pathway Characteristic 
Variables R2 

Significanc
e 

Correlation/A
nnova 

Significance R2 Significance 
Correlation/

Annova 
Significance 

1.Pavement 0.337 0.000 -- 0.156 0.012 -- 
2.Form 0.069 0.134 0.134 0.062 0.122 0.122 
3.Pathway End 0.093 0.600 0.011 0.127 0.024 - 
4.Pathway Side 0.122 0.043 -- -- -- -- 
5.Bench 0.133 0.052 -- 0.041 0.208 0.208 
6.Flower 0.525 0.000 -- 0.000 0.973 0.973 
7.Slope 0.074 0.119 0.119 -- -- -- 
8.Light 0.423 0.000 -- 0.086 0.067 -- 
9.Width 0.047 0.216 0.018 0.356 0.000 -- 
10.Length 0.318 0.001 -- 0.345 0.000 -- 

Pathway 
Configurational

Attributes 
 

11.Global Integration 0.158 0.020 -- 0.030 0.289 0.289 

12.Control 0.034 0.295 0.295 0.160 0.011 -- 
13. Depth to Landmark 0.002 0.812 0.812 0.069 0.102 0.102 
14. Depth to Gate 0.185 0.011 0.067 0.216 0.003 0.003 

Spatial 
Characteristics 

of Pathway 
Surrounding 

 

15.Enclosure Type 0.066 0.141 0.141 0.216 0.316 0.173 
16.Enclosure Degree 0.013 0.526 0.756 0.004 0.708 0.827 

17. Shade 0.005 0.694 0.921 0.006 0.644 0.691 

Visual 
Characteristics 

of Pathway 
Surrounding 

18. Visual Connection with Water 0.097 0.072 -- 0.006 0.631 0.631 

19.Visual Connection with Landmark 0.249 0.003 
-- 

0.089 0.062 
0.178 

 
 

 

5.3.2.4. Pathway Characteristics and number of observed other adults as Covariate Variables  

 

According to the assumptions of covariate analysis (5.2.3.1), for a specific independent variable 

(which is not significantly related to seniors’ walking in bivariate analysis), covariate variables are 

selected based on the criteria that covariate variables should not be related to the particular 

independent variable. Pathway characteristic variables working as covariate variables should not be 

related to the specific independent variable. The number of observed other adults as covariate variable 

should not be related to the specific pathway characteristic variable that works as an independent 

variable. Proper covariate variables are selected for each independent variable based on the 

examination of bivariate association between pathway characteristics (5.3.2.3) and bivariate analysis 

between pathway characteristics and other adults walking. Table 64 reports these covariate variables 

Light color indicates that the pathway characteristic is associated with number of observed other adults; Dark color indicates 
that there is a difference in association of the specific pathway characteristics between seniors' walking and other adults' 
walking. 
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and the analysis output; significant associations are highlighted.  

Table 64: Summary of Multivariate Analysis of Pathway Characteristics and Senior's Walking  
 Rendinghu Park (N=34) Yuetan Park (N=40) 
 Covariate Variables  Significance Covariate Variables  Significance 

2.Form 
1.Pathway End, 2.Bench, 3.Flower, 

4.Light, 5.Length, 6.Global Integration, 
7.Control, 8.Visual Connection with 

Landmark,9. Other adults 

None 1.Pavement 2.Bench 3.Light 
4.Width 5.Length 6.Global 

Integration 7.Conctrol 8. Enclosure 
Type 9. Other adult 

Other Adults 
(Sig=0.016 
R-square= 

0.873) 

4.Pathway 
Side 

1.Pathway End, 2.Bench, 3.Slope 
4.Light, 5.Width, 6.Length,7. Global 
Integration, 8.Visual Connection with 

Landmark 

None -- -- 

6.Flower -- 
-- 1.Pavement, 2. Pathway End 3.Light 

4.Width 5.Length 6.Conctrol. 
7.Depth to Gate 8.Enclosure Type 9. 

Other adult 

Other Adults 
(Sig=0.005 
R-square= 

0.880) 

12.Control 
 

1.Pavement, 2. Pathway End, 3. 
Bench, 4. Flower, 5. Slope,6. Width, 7. 
Length, 8. Global Integration, 9. Depth 

to Gate, 10. Other adults 

Bench(Sig=.0.091) 
Flower(Sig=0.012) 

 -- -- 

13. Depth 
to 

Landmark 

1.Pavement 2. Pathway End 3. Bench 
4.Light 5. Width, 6. Length, 7.Global 
Integration 8.Depth to Gate 9.Other 

adults 

None  1.Pavement, 2.Bench3.Light 
4.Length 5.Conctrol 6.Enclosure 

Type 7. Other adult 
Other Adults 
(Sig=0.005) 

15.Enclosu
re Type 

1.Pavement 2. Pathway End 3. Bench 
4.Flower 5.Slope 6.Light 7.Width, 8. 

Length, 9.Global Integration 10.Depth 
to Gate 11.Other adults 

Global  
  Integration 
(Sig=0.045) 

 -- -- 

16.Enclosu
re Degree 

1.Pavement 2. Pathway End 3. Bench 
4.Flower.5.Light 6.Width, 7. Length, 

8.Global Integration 9.Visual 
Connection with Landmark,10. Other 

adults 

None 1.Pavement, 2. Pathway End  
3.Bench 4.Light 5.Width 6.Length 

7.Global Integration 8.Control 
9.Depth to Gate 10.Other adult  

None 

17. Shade 

1.Pavement 2. Pathway End 3. Bench 
4.Flower 5.Slope 6.Light 7.Width, 8. 

Length, 9.Global Integration 10.Depth 
to Gate 11.Visual Connection with 

Landmark 12.Other adults 

None 1.Pavement, 2. Pathway End  
3.Bench 4.Light 5.Width 6.Length 

7.Global Integration 8.Control 
9.Depth to Gate 10.Other adult 

None 

18. Visual 
Connectio

n with 
Water 

1.Pathway End 2. Bench Slope 3.Light 
4.Width, 5. Length, 6.Visual Connection 

with Landmark,7. Other adults 

None 
-- -- 

19.Visual 
Connectio

n with 
Landmark 

-- -- 
1.Pavement, 2. Pathway End  

3.Bench 4.Light 5.Width 6.Length 
7.Global Integration 8.Control 9. 

Enclosure Type  
None 

Figure 64 demonstrates how pathway characteristics are related to seniors’ walking when covariate 

variables are taken into account. When controlling for number of other adults in Yuetan Park, curving 

pathways are more preferred by seniors (p=0.016), and pathways with flowers along them receive 

more usage from seniors (p=0.005). Associations between pathway control value and number of 

observed senior users vary based on the number of benches present along the pathway. For 
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Rendinghu Park pathways with no benches and with four to seven benches, a positive association 

between pathway control value and number of observed seniors exist, with the R-square for 

regression lines being 0.162 and 0.533, respectively. However, for pathways with one to three 

benches, the association is negative, and the R-square for the regression line is only 0.014. In 

Rendinghu Park, when presence of flowers is controlled, pathway control value also positively relates 

to the number of observed senior users. In Yuetan Park, when number of other adults is controlled for, 

the depth to landmark is negatively related to seniors’ usage. In Rendinghu Park, when pathway 

global integration value is controlled, senior users use pathways in the "other" category, or pathways 

without obvious enclosure patterns, most heavily. 
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Figure 81: Multivariate Analysis of Pathway Characteristics and Seniors' Walking 
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5.3.3. Multiple Regression Analysis of Park Pathway Characteristics and Senior's Walking 

 

To address the research questions in the present study, a regression analysis is conducted to explore 

how park pathway characteristics work collectively to influence seniors’ walking. This section is 

organized into two main parts. First, a simple regression analysis (bivariate analysis) is performed to 

examine if each pathway characteristic variable individually explains seniors’ walking. In the second 

part, a multiple regression analysis is applied by including only those pathway characteristic variables 

that show significant associations in the first stage of simple regression analysis.  

 

5.3.3.1. Simple Regression Analysis of Single Pathway Characteristic and Senior's Walking  

 

Table 65 reports the output of the simple regression analysis of a single pathway characteristic and 

seniors’ walking, including its R-square value and significance. The R-square value represents the 

proportion of variance in the dependent variable (i.e., count of observed senior users) predicted by the 

independent variable (Kirkpatrick & Feeney, 2013, p. 83). The results from previous bivariate 

analysis (ANOVA and correlational analysis) are also provided in order to make comparisons. Since 

ANOVA, correlation analysis, and regression analysis have different assumptions and purposes, they 

may produce different outputs. ANOVA is a significance test, applying F distribution for detecting 

differences among a set of population means (Agresti & Finlay, 2009, p. 369). Both correlation and 

regression analysis focus on linear relationships between variables; however, they have different 

purposes. Correlation is concerned with the degrees of relationship between variables, and regression 

is used for making prediction (Bryman & Cramer, 2009).  

 

The simple regression analysis suggests that six pathway characteristic variables are significantly 

associated with seniors’ walking in both parks, while another four variables only have significant 

associations in one of the parks. Particularly, the variables of pathway pavement, presence of bench, 

presence of light, pathway length, pathway global integration value, and pathway depth to gate are 

significantly related to seniors’ walking in both parks 
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Table 65: Simple Regression Analysis of Pathway Characteristic and Senior's Walking and the Comparison 
with ANOVA and Correlation Analysis  

 

 

5.3.3.2. Multiple Regression Analysis of Pathway Characteristics and Senior's Walking  

 
Multiple regression analysis is conducted to simultaneously examine the relationship between the 

number of observed senior people and a number of pathway characteristics. Individual multiple 

  Rendinghu Park (N=34) Yuetan Park (N=40) 
  ANOVA Correlation Regression ANOVA Correlation Regression 

 Significance Significance R2 Significance Significance Significance R2 Significan
ce 

Pathway 
Physical 
Attributes 
 

1.Pavement 0.011 -- 0.498 0.003 0.004 -- 0.167 0.009 

2.Form 0.340 -- 0.028 0.340 0.597 -- 0.007 0.597 

3.Pathway 
End 0.002 -- 0.002 0.787 0.003 -- 0.137 0.019 

4.Pathway 
Side 0.363 -- 0.058 0.170 -- -- -- -- 

5.Bench 0.041 -- 0.119 0.045 0.010 -- 0.163 0.010 
6.Flower 0.000 -- 0.459 0.000 0.312 -- 0.027 0.312 
7.Slope 0.073 -- 0.097 0.073 -- -- -- -- 

8.Light 0.000 -- 0.462 0.000 0.037 -- 0.109 0.037 

9.Width 
 0.008 0.163 0.031 0.323 0.000 0.045 0.348 0.000 

10.Length 
 -- 0.000 0.338 0.000 -- 0.001 0.270 0.001 

Pathway 
Configurationa
l Attributes 
 

11.Global 
Integration 

 
-- 0.032 0.136 0.032 -- 0.032 0.116 0.032 

12.Control 
 0.242 0.227 0.045 0.227 0.210 0.043 0.103 0.043 

13. Depth to 
Landmark 0.434 0.748 0.003 0.748 0.853 0.630 0.006 0.630 

14. Depth 
to Gate -- 0.009 0.192 0.009 -- 0.018 0.140 0.018 

Spatial 
Characteristics 
of Pathway 
Surrounding 
 

15.Enclosur
e Type 0.313 -- 0.046 0.222 0.096 -- 0.079 0.080 

16.Enclosur
e Degree 0.773 -- 0.006 0.652 0.740 -- 0.016 0.439 

17. Shade 0.960 -- 0.002 0.816 0.786 -- 0.001 0.882 

Visual 
Characteristics 
of Pathway 
Surrounding 
 

18. Visual 
Connection 
with Water 

0.495 -- 0.041 0.252 0.770 -- 0.002 0.770 

19.Visual 
Connection 

with 
Landmark 

0.002 -- 0.329 0.000 0.382 -- 0.058 0.133 
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regression models are developed separately for the two parks since there is a vast difference in 

number of observed senior people in the two parks. Pathway characteristic variables are placed into 

the regression model according to the hierarchy of R-square value, with higher values are placed first. 

Multi-collinearity among the independent variables is also checked, which is indicated by VIF values. 

Table 66 reports the full and reduced models organized by set of variables.  

Table 66: Multiple Regression Analysis of the Four Aspects of Pathway Attributes and Senior's Walking  

(In full model, all variables are involved; in reduced model, only variables that contribute to the significant 
relationship are included) 

 Rendinghu Park Yuetan Park 

 Full Model(Beta) R2 Reduced 
Model (Beta) R2 Full Model 

(Beta) R2 Reduced 
Model (Beta) R2 

Physical 
Attributes 

Pavement (0.184) 
Light (0.390) 

Flower (0.394) 
Length (0.100) 
Bench (-0.073) 
Slope (-0.075) 

0.680 

Pavement 
(0.178) 

Light (0.436) 
Flower 
(0.423) 

 

0.671 

Width (0.340) 
Length (0.285) 

Pavement 
(-0.211) 

Bench (0.174) 
Pathway End 

(-0.090) 
 Light (-0.416) 

 

0.517 

Width (0.368) 
Length 
(0.311) 

Pavement 
(-0.225) 

 

0.470 

Configurational 
Attributes 

Depth to Gate 
(-0.382)  

Global Integration 
(0.073) 

 

0.194 
Depth to Gate 

(-0.439) 
 

0.192 

Depth to Gate 
(-0.265) 
Global 

Integration 
(0.393) 

Control (0.389) 
 

0.358 

Depth to Gate 
(-0.265) 
Global 

Integration 
(0.393) 
Control 
(0.389) 

 

0.358 

Surrounding 
Spatial 

Attributes 

Enclosure Type 
(0.208) 

Enclosure Degree 
(-0.060) 

Shade (0.012) 
 

0.050 -- -- 

Enclosure Type 

(-0.279) 

Enclosure Degree 

(-0.068) 

 Shade (0.066) 

 

0.088 

Enclosure 

Type (-0.280) 

 

0.079 

Surrounding 
Visual 

Attributes 

Visual Connection 
with Landmark 

(-0.558) 
Visual Connection 
with Water (0.144) 

 

0.349 

Visual 
Connection 

with 
Landmark 
(-0.537) 

 

0.329 

Visual 
Connection with 

Landmark 
Visual (-0.239) 

Connection with 
Water (-0.027) 

0.059 -- -- 
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Sample Size, R-square Value and Significance in Multiple Regression  

 

In a multiple regression, the sample size is an important consideration that influences the validity of 

detected significance. Cohen and Cohen (1983) present a table to show for power of 0.80, the 

minimum R-square value that the specific sample size will detect as statistically significant at alpha of 

0.05 (Table 67). For instance, if the number of independent variables is five and the sample size is 20, 

the R-square value should exceed 0.48 in order to sufficiently indicate that there is a statistically 

significant relationship between the independent variable and dependent variable.  

Table 67: Sample Size, Number of Independent Variables and R-square Value to be Significant (Alpha= 0.05) 

Source: http://peoplelearn.homestead.com/MULTIVARIATE/Module11MultipRegress1.html 

 

Associations between Pathway Physical Attributes and Senior’s Walking  

 
Pathway physical attributes for both parks are added into multiple regression models according to the 

hierarchy of their R-square values, which are indicated by simple regression analysis. Only pathway 

characteristics that show a significant linear relationship with seniors’ walking in the simple 

regression analysis are included (α=0.10). For both parks, six variables are included; and their orders 

and R-square values are reported in Table 66. For Rendinghu Park, the R-square for the pavement, 

presence of light, and presence of flowers variables is 0.671 (p=0.000) (Table 68). The R-square value 

increases slightly to 0.680 (p=0.000) after including length, presence of bench, and slope variables. 

 Number of Independent Variables 

Sample Size 2 5 10 20 

20 39 48 64 NA 

50 19 23 29 42 

100 10 12 15 21 

250 4 5 6 8 

500 3 4 5 9 

1000 1 1 2 2 
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The results indicate that the pathway pavement, light fixtures, and presence of flowers variables are 

associated with seniors’ walking. For Yuetan Park, the R-square value for variables of pathway width, 

pathway length, and pathway pavement is 0.470 (p=0.000) (Table 69). When the bench, pathway end, 

and light variables are added, the R-square value increases slightly to 0.517 (p=0.000). According to 

Table 66, the high R-square values indicates statistically significant relationships should be detected 

for all four multiple models. Overall, pathway pavement type significantly associates with seniors’ 

walking in both parks. In Rendinghu Park, the presence of lights and flowers are closely related to 

seniors’ walking; while in Yuetan Park, pathway width and length are important. Such incongruent 

results could be attributed to the different features of the parks. In Rendinghu Park, flowers are 

centrally distributed and are of high quality, while in Yuetan Park, pathways have larger variations in 

their lengths and widths. Variables with a larger range of variation are more related to seniors’ 

walking. Overall, the physical attributes of the pathways in Rendinghu Park have a higher R-square 

than those in Yuetan Park, both individually and collectively. Both models have VIF values that are 

less than four, indicating no collinearity between the variables in the models.  

Table 68: Pathway Physical Attributes Variables in Multiple Regression Analysis  

 Rendinghu Park (N=34) Rendinghu Park (N=40) 
Order Variable R2 in Simple Regression Variable R2 in Simple Regression 
1 Pavement  0.498 Width 0.348 
2 Light 0.462 Length 0.270 
3 Flower 0.459 Pavement 0.167 
4 Length 0.338 Bench 0.163 
5 Bench 0.119 Pathway End 0.137 
6 Slope 0.097 Light 0.109 
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Table 69: Multiple Regression Analysis of Pathway Physical Attributes and Senior's Walking in Rendinghu 
Park  

Model Summary for Rendinghu Park (N=34) 

Model R 
R 

Square 
Adjusted R 

Square 

Std. Error 
of the 

Estimate 

Change Statistics 
R Square 
Change 

F 
Change df1 df2 

Sig. F 
Change 

1 .498a .248 .224 76.5725 .248 10.541 1 32 .003 
2 .732b .536 .506 61.1010 .288 19.257 1 31 .000 
3 .819c .671 .638 52.2877 .135 12.331 1 30 .001 
4 .820d .673 .628 53.0403 .002 .155 1 29 .697 
5 .822e .675 .617 53.7949 .002 .192 1 28 .665 
6 .825f .680 .609 54.3657 .005 .415 1 27 .525 
a. Predictors: (Constant), Pavement (p=0.003) 
b. Predictors: (Constant), Pavement, Light (p=0.000) 
c. Predictors: (Constant), Pavement, Light, Flower (p=0.000) 
d. Predictors: (Constant), Pavement, Light, Flower, Length (p=0.000) 
e. Predictors: (Constant), Pavement, Light, Flower, Length, Bench (p=0.000) 
f. Predictors: (Constant), Pavement, Light, Flower, Length, Bench, Slope (p=0.000) 
 

 

 
Table 70: Multiple Regression Analysis of Pathway Physical Attributes and Senior's Walking in Yuetan Park  

Model Summary for Yuetan Park (N=40) 

Model R 
R 

Square 
Adjusted R 

Square 

Std. Error of 
the 

Estimate 

Change Statistics 
R Square 
Change 

F 
Change df1 df2 

Sig. F 
Change 

1 .590a .348 .330 39.6664 .348 20.249 1 38 .000 
2 .652b .426 .395 37.7154 .078 5.033 1 37 .031 
3 .686c .470 .426 36.7322 .044 3.007 1 36 .091 
4 .711d .506 .449 35.9795 .036 2.522 1 35 .121 
5 .717e .515 .443 36.1711 .009 .630 1 34 .433 
6 .719f .517 .429 36.6191 .003 .173 1 33 .680 
a. Predictors: (Constant), Width (p=0.000) 
b. Predictors: (Constant), Width, Length (p=0.000) 
c. Predictors: (Constant), Width, Length, Pavement (p=0.000) 
d. Predictors: (Constant), Width, Length, Pavement, Bench (p=0.000) 
e. Predictors: (Constant), Width, Length, Pavement, Bench, Pathway End (p=0.000) 
f. Predictors: (Constant), Width, Length, Pavement, Bench, Pathway End, Light (p=0.000) 

Association between Pathway Configurational Attributes and Senior’s Walking 

 
Two variables have a significant linear relationship with seniors’ walking in the simple regression 

analysis for Rendinghu Park, including pathway depth to gate and pathway global integration (Table 

71). As for Yuetan Park, three variables show a significant linear relationship with seniors’ walking, 

which are pathway depth to gate, pathway global integration, and pathway control value. Overall, the 

R-square values for the multiple regression model of Rendinghu Park and Yuetan Park are 0.194 

(p=0.035) and 0.358 (p=0.001), respectively (Table 72 & Table 73). The results suggest that pathway 

configurational attributes could largely explain seniors’ walking in Yuetan Park than in Rendinghu 
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Park. For both parks, the pathway depth to gate and pathway global integration variables predict the 

number of observed senior people. This finding indicates that senior visitors prefer pathways with 

good accessibility to park gates as well as other parts of the parks. The pathway control value variable 

in Yuetan Park is also related to seniors’ walking, and pathways that have a higher control of 

accessing neighboring pathways are more used by seniors. Both models have VIF values less than 

three, which indicates there is no collinearity between independent variables in the model.  

Table 71: Pathway Configurational Attributes Variables in Multiple Regression Analysis  
 Rendinghu Park (N=34) Yuetan Park (N=40) 
Order Variable R2 in Simple Regression Variable R2 in Simple Regression 
1 Depth to Gate 0.192 Depth to Gate 0.140 
2 Global Integration 0.136 Global 

Integration 
0.116 

3 - - Control 0.103 
 
 
 

Table 72: Multiple Regression Analysis of Pathway Configurational Attributes and Senior's Walking in 
Rendinghu Park  

Model Summary for Rendinghu Park (N=34) 

Model R 
R 

Square 
Adjusted R 

Square 

Std. Error of 
the 

Estimate 

Change Statistics 
R Square 
Change 

F 
Change df1 df2 

Sig. F 
Change 

1 .439a .192 .167 79.3431 .192 7.622 1 32 .009 
2 .441b .194 .143 80.5060 .002 .082 1 31 .776 
a. Predictors: (Constant), Gate Depth (p=0.009) 
b. Predictors: (Constant), Gate Depth, Integration[HH] (p=0.035) 
 

 

 

Table 73: Multiple Regression Analysis of Pathway Configurational Attributes and Senior's Walking in Yuetan 
Park  

Model Summary for Yuetan Park (N=40) 

Model R 
R 

Square 
Adjusted R 

Square 

Std. Error of 
the 

Estimate 

Change Statistics 
R Square 
Change 

F 
Change df1 df2 

Sig. F 
Change 

1 .374a .140 .117 45.5506 .140 6.172 1 38 .018 
2 .469b .220 .177 43.9667 .080 3.787 1 37 .059 
3 .598c .358 .304 40.4381 .138 7.739 1 36 .009 
a. Predictors: (Constant), Depth to Gate (p=0.018) 
b. Predictors: (Constant), Depth to Gate, Integration[HH] (p=0.010) 
c. Predictors: (Constant), Depth to Gate, Integration[HH], Control Value (p=0.001) 
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Association between Spatial Characteristics of Pathway Surrounding and Senior’s 
Walking  

 

Based on the results of the simple regression analysis, none of the spatial characteristic 

variables have a linear relationship with seniors’ walking (Table 74). Consequently, when all 

three variables are entered into the multiple regression model, the R-square value is only 0.05 

(p=0.667) (Table 75). This indicates that the spatial characteristics of the pathway 

surroundings could only explain 5% of the variance in seniors’ walking. Only the variable of 

pathway enclosure type correlated to seniors’ walking in Yuetan Park. When all three 

variables are added into the model, the R-square value is 0.088(p=0.337) (Table 76). Such a 

finding indicates that the spatial characteristics of pathway surroundings have little predictive 

power on seniors’ walking in Yuetan Park. Both models have VIF values less than 1.1, which 

indicates that there is no collinearity between independent variables in the model.  

Table 74: Pathway Surrounding Spatial Characteristics Variables in Multiple Regression Analysis  

 Rendinghu Park (N=34) Yuetan Park (N=40) 
Order Variable R2 in Simple Regression Variable R2 in Simple 

Regression 
1 Enclosure Type 0.046 Enclosure Type 0.079 
2 Enclosure Degree 0.006 Enclosure Degree 0.016 
3 Shade 0.002 Shade 0.001 

 

 
Table 75: Multiple Regression Analysis of Pathway Surrounding Spatial Characteristics and Senior's Walking 

in Rendinghu Park  
Model Summary for Rendinghu Park (N=34) 

Model R 
R 

Square 
Adjusted R 

Square 

Std. Error of 
the 

Estimate 

Change Statistics 
R Square 
Change 

F 
Change df1 df2 

Sig. F 
Change 

1 .215a .046 .016 86.2253 .046 1.549 1 32 .222 
2 .223b .050 -.011 87.4314 .004 .123 1 31 .728 
3 .224c .050 -.045 88.8706 .000 .004 1 30 .949 
a. Predictors: (Constant), Enclosure Type (p=0.222) 
b. Predictors: (Constant), Enclosure Type, Enclosure Degree (p=0.452) 
c. Predictors: (Constant), Enclosure Type, Enclosure Degree, Shade (p=0.667) 
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Table 76: Multiple Regression Analysis of Pathway Surrounding Spatial Characteristics and Seniors' Walking 
in Yuetan Park  

Association between Visual Characteristics of Pathway Surrounding and Senior’s 

Walking  
 

In Redinghu Park, the variable of visual connection with a landmark is significantly 

associated with seniors’ walking; however, the variable of visual connection with water is not 

(Table 77). When these two variables are placed into the multiple regression model, the 

R-square value is 0.349 (p=0.001), indicating that 34.9% of variance in seniors’ walking in 

Rendinghu Park could be explained by the visual characteristics of pathway surroundings 

(Table 78). In contrast, neither of the variables is significantly associated with seniors’ 

walkingin Yuetan Park, and the R-square value for the model is only 0.059 (p=0.325) (Table 

79). Both models have VIF values less than 1.1, and there is no concern of collinearity. It is 

worth noting that both parks have distinct features related to water and landmarks. In 

Rendinghu Park, there is a large body of water, and landmarks are concentrated in certain 

areas. On the other hand, only one pathway in Yuetan Park has a visual connection with 

water in the background, while none of the other pathways have visual connections with 

water. In addition, landmarks in Yuetan Park comprise traditional Chinese pavilions which 

are distributed evenly across the park. These features cause the visual characteristics of 

pathway surroundings to exert different associations to seniors’ walking in the two parks.  

 

Model Summary for Yuetan Park (N=40) 

Model R 
R 

Square 
Adjusted R 

Square 

Std. Error of 
the 

Estimate 

Change Statistics 
R Square 
Change 

F 
Change df1 df2 

Sig. F 
Change 

1 .280a .079 .054 47.1390 .079 3.245 1 38 .080 
2 .290b .084 .035 47.6301 .005 .220 1 37 .641 
3 .297c .088 .012 48.1759 .004 .166 1 36 .686 
a. Predictors: (Constant), Enclosure Type (p=0.080) 
b. Predictors: (Constant), Enclosure Type, Enclosure Degree (p=0.197) 
c. Predictors: (Constant), Enclosure Type, Enclosure Degree, Shade (p=0.337) 
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Table 77: Pathway Surrounding Visual Characteristics Variables in Multiple Regression Analysis  

 Rendinghu Park (N=34) Yuetan Park (N=40) 
Order Variable R2 in Simple 

Regression 
Variable R2 in Simple 

Regression 
1 Visual Connection with 

Landmark 
0.329 Visual Connection with 

Landmark 
0.058 

2 Visual Connection with 
Water 

0.041 Visual Connection with 
Water 

0.002 

 
 
 
Table 78: Multiple Regression Analysis of Pathway Surrounding Visual Characteristics and Senior's Walking in 

Rendinghu Park  
Model Summary for Rendinghu Park (N=34) 

Model R 
R 

Square 
Adjusted R 

Square 

Std. Error of 
the 

Estimate 

Change Statistics 
R Square 
Change 

F 
Change df1 df2 

Sig. F 
Change 

1 .573a .329 .308 72.3315 .329 15.676 1 32 .000 
2 .591b .349 .307 72.3645 .020 .971 1 31 .332 
a. Predictors: (Constant), Visual Connection with Landmark (p=0.000) 
b. Predictors: (Constant), Visual Connection with Landmark, Visual Connection with Water (p=0.001) 
 

 

 
Table 79: Multiple Regression Analysis of Pathway Surrounding Visual Characteristics and Senior's Walking in 

Yuetan Park 
Model Summary for Yuetan Park (N=40) 

Model R 
R 

Square 
Adjusted R 

Square 

Std. Error of 
the 

Estimate 

Change Statistics 
R Square 
Change 

F 
Change df1 df2 

Sig. F 
Change 

1 .241a .058 .034 47.6578 .058 2.352 1 38 .133 
2 .243b .059 .008 48.2788 .001 .029 1 37 .866 
a. Predictors: (Constant), Visual Connection with Landmark (p=0.133) 
b. Predictors: (Constant), Visual Connection with Landmark, Visual Connection with Water (p=0.325) 
 

 
 

Association between Overall Pathway Characteristics and Senior’s Walking  
 

To explore how pathway characteristics are collectively associated with seniors’ walking, all pathway 

characteristic variables that showed significant associations with seniors’ walking in the simple 

regression analysis are included in the multiple regression analysis. Nine characteristic variables are 

included for both parks. For Rendinghu Park, the full model has an R-square value of 0.743 (p=0.000) 

when all variables are included, and the reduced model has an R-square value of 0.738 (p=0.000) 

(Table 80) (Table 81). Five variables remain in the reduced models, four of which are pathway 
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physical attribute variables. In the full model, the pathway depth to gate and pathway length variables 

have a bit higher VIF value of 5.529 and 4.078, respectively. The R-square value for the full model 

for Yuetan Park is 0.586 (p=0.001), whereas for the reduced model it is 0.470 (p=0.000) (Table 82) 

with a VIF value less than 2.8. Only three variables remain in the reduced model, and all of them are 

pathway physical attribute variables. Pathway physical attribute variables are most related seniors’ 

walking in both parks. Comparedto Yuetan Park, the pathway attribute variables in Rendinghu Park 

explain a larger proportion of variance in seniors’ walking. 

Table 80: Multiple Regression Analysis of All Pathway Characteristic Variables 
 Rendinghu Park (N=34) Yuetan Park (N=40) 
 Full Model R2 Reduced 

Model R2 Full Model R2 Reduced 
Model R2 

Physical 
Attributes 

1.Pavement  
2.Light 

3.Flower 
4.Length  
5.Visual 

Connection with 
Landmark 

6.Depth to Gate 
7.Global 

Integration 
8.Bench 
9. Slope 

0.743 

1.Pavement  
2.Light 

3.Flower 
4.Length  
5.Visual 

Connection 
with 

Landmark 
 

0.738 

1.Width 
2.Length 

3.Pavement 
4.Bench 
5.Light 

6.Pathway End 
7.Depth to Gate 

8.Global 
Integration 
9.Control 

0.586 
1.Width 
2.Length 

3.Pavement 
 

0.4
70 
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Table 81: Multiple Regression Analysis of All Pathway Characteristic Variables and Senior's Walking in 
Rendinghu Park  

Model Summary for Rendinghu Park (N=34) 

Model R 
R 

Square 
Adjusted R 

Square 

Std. Error of 
the 

Estimate 

Change Statistics 
R Square 
Change 

F 
Change df1 df2 

Sig. F 
Change 

1 .498a .248 .224 76.5725 .248 10.541 1 32 .003 
2 .732b .536 .506 61.1010 .288 19.257 1 31 .000 
3 .819c .671 .638 52.2877 .135 12.331 1 30 .001 
4 .820d .673 .628 53.0403 .002 .155 1 29 .697 
5 .859e .738 .691 48.3339 .065 6.923 1 28 .014 
6 .859f .738 .680 49.1543 .001 .073 1 27 .789 
7 .861g .741 .671 49.8494 .003 .252 1 26 .620 
8 .862h .743 .660 50.6775 .002 .157 1 25 .695 
9 .862i .743 .647 51.6692 .001 .050 1 24 .826 
a. Predictors: (Constant), Pavement (p=0.003) 
b. Predictors: (Constant), Pavement, Light (p=0.000) 
c. Predictors: (Constant), Pavement, Light, Flower (p=0.000) 
d. Predictors: (Constant), Pavement, Light, Flower, Length (p=0.000) 
e. Predictors: (Constant), Pavement, Light, Flower, Length, Visual Connection with Landmark (p=0.000) 
f. Predictors: (Constant), Pavement, Light, Flower, Length, Visual Connection with Landmark, Gate Depth 
(p=0.000) 
g. Predictors: (Constant), Pavement, Light, Flower, Length, Visual Connection with Landmark, Gate Depth, 
Integration[HH] (p=0.000) 
h. Predictors: (Constant), Pavement, Light, Flower, Length, Visual Connection with Landmark, Gate Depth, 
Integration[HH], Bench (p=0.000) 
i. Predictors: (Constant), Pavement, Light, Flower, Length, Visual Connection with Landmark, Gate Depth, 
Integration[HH], Bench, Slope (p=0.000) 
 

 
 
 
Table 82: Multiple Regression Analysis of All Pathway Characteristic Variables and Senior's Walking in Yuetan 

Park  
Model Summary for Yuetan Park (N=40) 

Model R 
R 

Square 
Adjusted R 

Square 

Std. Error of 
the 

Estimate 

Change Statistics 
R Square 
Change 

F 
Change df1 df2 

Sig. F 
Change 

1 .590a .348 .330 39.6664 .348 20.249 1 38 .000 
2 .652b .426 .395 37.7154 .078 5.033 1 37 .031 
3 .686c .470 .426 36.7322 .044 3.007 1 36 .091 
4 .711d .506 .449 35.9795 .036 2.522 1 35 .121 
5 .715e .511 .439 36.2943 .006 .395 1 34 .534 
6 .719f .517 .429 36.6191 .006 .400 1 33 .532 
7 .719g .517 .412 37.1833 .000 .006 1 32 .938 
8 .755h .570 .459 35.6492 .053 3.814 1 31 .060 
9 .766i .586 .462 35.5473 .016 1.178 1 30 .286 
a. Predictors: (Constant), Width (p=0.000) 
b. Predictors: (Constant), Width, Length (p=0.000) 
c. Predictors: (Constant), Width, Length, Pavement (p=0.000) 
d. Predictors: (Constant), Width, Length, Pavement, Bench (p=0.000) 
e. Predictors: (Constant), Width, Length, Pavement, Bench, Light (p=0.000) 
f. Predictors: (Constant), Width, Length, Pavement, Bench, Light, Pathway End (p=0.000) 
g. Predictors: (Constant), Width, Length, Pavement, Bench, Light, Pathway End, Depth to Gate (p=0.001) 
h. Predictors: (Constant), Width, Length, Pavement, Bench, Light, Pathway End, Depth to Gate, 
Integration[HH] (p=0.000) 
i. Predictors: (Constant), Width, Length, Pavement, Bench, Light, Pathway End, Depth to Gate, 
Integration[HH], Control Value (p=0.001) 
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5.4. Interview Data Analysis  

 

The transcripted interview data (Appendix E) is analyzed in this section. This section comprises three 

major parts. First, demographic information of respondents and their perceptions about walking in the 

park is reported. Second, senior users' visit frequency, visit time, and areas they prefer to walk around 

are discussed. Third, pathway characteristics that attract senior users most and least are examined.  

 
 
5.4.1. Demographic Information of Interviewees and Their Perceptions about Walking in the 

Parks 

In total, 46 interviews were conducted in the two parks, with 25 of them conducted in Rendinghu 

Park and 21 in Yuetan Park. Respondents in both parks are of a relatively high age, with the average 

age around 77 years old. Three respondents in Rendinghu Park and one respondent in Yuetan Park 

did not provide their exact age, choosing instead to indicate it as a range. In the analysis, each 

participant is assigned an average age based on the range assigned to them in order to provide a more 

accurate comparison with other interviewees. For respondents who report their age as 75-79, the 

average age of 77 is assigned, and for seniors who reported an age older than 80, 85 is assigned. 

Respondents in both parks have the same average age of 77.5. The range of age for respondents in 

Rendinghu Park is 16, whereas for respondents in Yuetan Park is 25 (Table 83). More female 

respondents participated in the interviews in both parks. In Rendinghu Park and Yuetan Park, 16 

(64%) and 13 (61.9%) females participated in interviews, respectively. The disproportionate number 

of female respondents relates to the fact that females were more willing to talk with the researcher 

and share their experience about walking in the park. In contrast, fewer males were willing to engage 

in interview upon being invited. 

Table 83: Demographic Information of Participants 
 Age Gender 

 
N 

Range Minimum Maximum Mean Std. 
Deviation 

Male 
(N) 

Male 
Percent 

Fema
le 

(N) 
Female 
Percent 

Rendinghu Park 25 16 69 85 77.5 4.753 9 36.0 16 64.0 
Yuetan Park  21 25 63 88 77.5 6.904 8 38.1 13 61.9 
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Participants perceived four major benefits of walking in the park: 1) physical health benefits, 2) 

socialization benefits, 3) psychological health benefits, and 4) safety and other benefits. Table 84 and 

Table 85 report representative answers from senior users. Senior interviewees not only discussed their 

walking experiences in the park, but they also discussed their park visitations and perceptions in 

general.  

 
Physical Health Benefits 

 
Twenty-three (92%) participants in Rendinghu Park and 17 (81%) participants in Yuetan Park 

mentioned that walking in the park is good for their health. Specifically, seniors believe that walking 

in the park is good for sleep, appetite, digestion, longevity, blood sugar, and blood fat and help the 

body remain active. Senior users who have pain in their legs, waist, or knees observed ,"Walking is 

suitable for us, since we are not able to engage in vigorous activities," and "Walking is good to 

remove pain in the leg." Seniors also believe that walking can help keep the body active: "If we do 

not walk, we may gradually loose ability to move." Some seniors walk because their doctors 

suggested that they do so, and they have a clear awareness about how walking can benefit their health. 

One participant said, "My doctor said walking is good for reducing blood glucose."Another senior 

said, "Exercise and walking is good for health, and it can help decrease blood sugar, blood fat." 

 
Moreover, senior participants consider some aspects of the park environment as a direct benefit to 

their health. Among all of the features, fresh air is mentioned most frequently. Eight (32%) 

participants in Rendinghu Park and 15 participants (71%) in Yuetan Park believe fresh air is good for 

their health, stating that "Air in the park is fresh, and it is good for health. I usually stay here for two 

hours," and "There are many pine trees, and air is very fresh," as well as "There are many trees that 

could provide oxygen." There is a large area of pine trees in the Yuetan Park; thesetrees are thought 

to produce a large amount of fresh air, which might be why participants in Yuetan Park mention fresh 

air frequently. 
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Socialization Benefits 

 

Six (24%) participants in Rendinghu Park and four(19%) participants in Yuetan Park mentioned that 

park visitations bring them socialization benefits. Some seniors prefer to watch people, and 

commented, "People dance and sing here, and could communicate with others" and "It is good to 

watch people." Some interviewees consider the parks good places to meet friends, and state that it 

feels "enjoyable to chat with senior people, and feel very happy to socialize with other." Seniors add 

that they like to "chat with others, and there are many common topics among senior people." 

 
Psychological Health Benefits 

 

Twelve (48%) participants in Rendinghu Park and 11 (52%) participants in Yuetan Park reported that 

they feel good psychologically when they visit parks. Seniors indicate that natural elements such as 

flowers, water, and trees make them feel better. One respondent said,"[I] like to see flowers here, and 

it is good for mood and health." 

 

Safety and Other Benefits 

 

Compared with walking on the streets, interviewees said parks provide a good environment for 

walking. In the park, there is no safety concern about traffic and no disturbance of pets. Air in the 

park is also fresh. There is better exercise equipment and facilities in the park compared to small 

street gardens, which also provide opportunities for other kinds of exercises.  
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Table 84: Perceptions about Benefits of Walking in the Park in Rendinghu Park  

  
Physical Health Benefits Good for sleep, appetite. 

Air is very fresh. 
Not able to engage in vigorous activity, could only walk. 

Socialization Benefits Could meet and talk with friends. 
People dance and sing here, could communicate with others. 
It is good to watch people.  
It is also enjoyable to chat with senor people, and feel very happy to socialize with others.  
Could chat with others, and there are many common topics among senior people. 

Psychological Health 
Benefits 

Feel happy, good for mood.  
Park environment makes people feel better and environment is good, there is water. 
It is very relaxing. 
The park is clean and quiet, it is good for mood. 
Could see flowers here, and it is good for mood and health, 

Safety and Other 
Benefits 

Good to kill time. It makes me happy to watch trees, in contrast, the urban streets do not 
have good air, and it is dangerous to cross road. Here the park is located in the 
neighborhood, and there is no need to cross road to the park. 
The air is fresh, it feels better than staying at home. 
Park is safe for there are no cars in the park, however, it is dangerous to walk on the city 
street. 

 
 
 

Table 85: Perceptions about Benefits of Walking in the Park in Yuetan Park  
Physical Health Benefits Air is fresh.   

Walking is good for mood and digestion and there are many pine trees, air is very 
fresh. 
Do some activity, which is good for waist 
Have been involved in exercise for decades, it is good for longevity. 
Doctor said walking is good for reducing blood glucose. 
If we do not walk, we may gradually loose ability to move.  
Walking could help body move. 
Feel uncomfortable if not exercise. 
Walking is good to remove pain in the leg. 
It is a routine of retirement life. Usually walk for 40 minutes, and do other 
activities for 20 minutes. 
Exercise and walking is good for health, it can help decrease blood sugar, blood 
fat. It feels uncomfortable if I do not visit the park. 
There are many trees that could provide oxygen, it is good for mood and activity. 

Socialization Benefits Could meet friends, chat and socialize with other senior people. 
Could talk with friends, and have a seat. 
It feels happy to chat with other senior people. 

Psychological Health Benefits Feels good. 
There are many trees that could provide oxygen, it is good for mood and activity. 
park is very quiet, and it is good for health and mood.  
More happy, there are flowers, grass, trees and shade, also cool breeze. 

Safety and Other Benefits Scenery is beautiful, park's layout is good. 
There is tree shade, and better than small gardens on the street, good place for 
exercise. 
Air is fresh compared with it is outside, also ,will not be disturbed by pets. 
Park is full of activities and exercise equipments, environment is good. There are 
flowers and grass. 
If walk on the street, there is traffic and cars. 
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5.4.2. Visit Pattern and Frequently Visited Areas  

 
Visit Frequency 

 

Table 86 shows the visitation frequency reported by interviewees, and it reveals that most participants 

visit the parks on a daily basis. In Rendinghu Park, 18 (72%) respondents reported they visit the park 

everyday. In addition, three (12%) of them indicated that they visit the park twice a day. As for 

Yuetan Park, 15 (71%) participants said they visit the park everyday, and three (14%) of them visit 

the park twice a day.  

Table 86: Park Visitation Frequency 

 

 
 

 
 

Visit Time 

 
Since all interviews were conducted in the morning, many senior participants expressed that they 

prefer to visit the park in the morning. They think in the morning, "it is cool" and that "there are 

organized activities."In contrast, the "afternoon is too hot" and the "evening is too noisy". These 

comments are congruent with the findings from the observations. The number of senior people and 

other adults observed during the afternoon were significantly less than those observed in the morning 

and evening; at the same time, the proportion of other adults observed in the evening was 

significantly higher compared to the number of seniors in the morning and afternoon, which may 

result in a relatively noisy environment.  

 

 

 

 Rendinghu Park Yuetan Park 
 Frequency Percent Frequency Percent 

First time Come or Seldom Come 1 4.0 1 4.8 
2-3 Times Every week 1 4.0 - - 
3-4 Times Every week 2 8.0 2 9.5 

1 Time Everyday 18 72.0 15 71.4 
2 Times Everyday 3 12.0 3 14.3 

Total 25 100.0 21 100.0 
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Areas Preferred for Walking 

 
Senior visitors seem to have their daily routine route for walking, and they tend to walk along similar 

pathways everyday. Many seniors walk in "circles" to keep track of their walked distance. For 

instance, one senior stated, "I walk around northern part around the water, usually walk for two 

circles, and take about 40 minutes.” Others said, " I walk in northern and southern part, in a big circle, 

which takes more than 20 minutes," and" I walk around southern part, about nine circles," and " I 

walk for three circles, and only walk in big circle, on main pathways, it is just a habit." Counting 

circles could help senior users keep track and measure the distance they walk, and let them know 

whether they achieve certain activity level. In Rendinghu Park, marks on the plastic track indicate the 

distance from the starting point, which help senior users calculate their walked distance. 

 
 
In Rendinghu Park, nine (36%) participants indicated that they usually walk around the water body in 

the northern part, and 12 (48%) participants said they walk in a big circle and go around both the 

northern and southern parts of the park. In Yuetan Park, 11 (52%) senior participants said they usually 

walk in the southern part of the park, which is full of curving pathways; another 11 (52%) 

respondents indicated that they go around the northern and southern part in a big circle.  

 

Liked and Disliked Areas  

 

Twenty (80%) participants in Rendinghu Park said they prefer the areas around water in the northern 

part, and they "prefer the lake most; there are flowers, trees, ducks. It is very open, when sitting by 

the lake, one can have a good mood." One participant indicated, "[I] like water, could see ducks and 

godfish." Another 10 (40%) senior participants mentioned the shady pathway in the southern part, and 

they think "it is cool just sitting under trees," and "I like the shady road, for there are flowers along 

it." Some participants mentioned pathways around water as well as southern shady pathways, making 

the total proportion of preferable areas exceed 100%. Fifteen (71 %) participants in Yuetan Park said 

they prefer the southern part of the park, since there are more beautiful sceneries, and there are 

different flowers in different seasons," and " There are many places to rest, and people engage in 

various activities there, there are flowers and small squares as well," and that the park is "full of 

places for activities, sitting areas, shelters, and have place to walk around.” The other six (29%) 
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participants prefer the northern part, believing that in that part "there are many trees and the air is 

fresh," as well as "there are more shade and benches," which are attractive to senior users.  

 
 
5.4.3. Pathway Characteristics Being Liked and Disliked by Senior People  

 

Three (12%) participants said they like pathways with benches since they could have a rest in 

Rendinghu Park. However, four (16%) senior people think there are not enough benches and that 

"there should be more benches, for senior people need rest while walking." In Yuetan Park, six (29%) 

seniors said they prefer pathways with more benches because "people could sit together and talk to 

each other." Six participants (28.57%) thought the number of benches is not enough, and "there 

should be more shelters and benches" and the "northern part is monotonous, and no sitting area is 

there." A number of participants mentioned the presence of flowers; 12 interviewees (48%) in 

Rendinghu Park and 17 (81%) seniors in Yuetan Park said they prefer pathways with flowers along 

them. “I like the shady road, for there are flowers along it," one observed. Another participant said, 

"There are flowers and I like it, senior people like colorful things." 

 

Six (24%) senior respondents expressed their dislike about the sunken square in the southern part of 

Rendinghu Park and think the pavement and elevation change is not convenient for them. For 

instance, some of the seniors said that "it is inconvenient for senior people to use the sunken square, 

for there are elevation changes and steps," and "[I] do not like the sunken square, and it is not 

convenient for seniors who have difficulties in moving." Since none of pathways in Yuetan Park has 

elevation changes, seniors did not talk about pathway slope.  

 

Two (10%) senior people in Yuetan Park said they did not use narrow pathways because they are not 

flat and only in a small circle. Seniors do not walk on these pathways not only because of their width, 

but also for their pavements and connections with other pathways. Pathway pavement, width, and 

connections are closely related with each other, which indicate pathway characteristics work 

collectively to influence seniors’ walking.  

 

Seniors did not talk about pathway configurational characteristics, which is too difficult to sense for 

users. However, two (9.52%) seniors in Yuetan Park said they did not use some pathways because the 
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“northern part is not suitable for walking, and pathways are not in a circle," and "[I] do not use 

narrow pathways in small circles." Here "in circle" could also be considered as a kind of 

configurational feature indicating that pathways connect with each other end to end and constitute a 

ring. As discussed earlier, walking in a circle could help senior users keep trackand measure their 

walked distance.  

 

While seniors did not talk about the pathways’ enclosure types directly, two (8%) participants in 

Rendinghu Park and four (20%) seniors in Yuetan Park said they like the trees in the park, which is 

part of pathway enclosure types. However, two (10%) participants in Yuetan Park complained that 

there are too many pine trees there, and they do not like them.  

 

Nine (36%) participants in Rendinghu Park and five (24%) respondents in Yuetan Park said they 

prefer pathways with shade along them. They said, "I also like shady pathway in the southern part,""It 

is cool just sitting under trees," and "Shade and cleanliness are also very important. "At the same time, 

one (4%) senior in Rendinghu Park and three(14.29%) interviewees in Yuetan Park thought there is 

not enough shade, stating that "it is shiny in the afternoon, and more shade is needed." 

 

Nineteen (76%) respondents in Rendinghu Park mentioned that water is the park feature that they like, 

and one of them said, "I prefer the lake most, there are flowers, trees, ducks. It is very open, when 

sitting by the lake, I can have a good mood." Although there is only a small pool in Yuetan Park, four 

(19%) respondents mentioned that they like the pool and said, "There is a pool and godfish in it." 

 

In Rendinghu Park, two (8%) seniors mentioned landmarks as the features they like; specifically, they 

discussed the blue sculpture on the water and the European buildings in the southern part. 

 

Other Features  

 

Restrooms, activity areas, spaces to watch children playing, outdoor gym equipment, and free 

performances are other amenities that attract senior users. One participant said that "the park is 

located in the neighborhood, so it is very convenient for senior people and children." This might be 

why Rendinghu Park has a much higher usage in comparison to Yuetan Park. At the same time, 

participants in Rendinghu Park complained that "the park is small; sometimes there are too many 
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people here, especially in the evening. So I do not visit the park in the evening." and "sometimes there 

are too many people there, and it is a little bit crowding." These remarks could explain why the 

number of observed adults increased in the evening observations, while the number of observed 

seniors decreased.  

Table 87: Pathway Characteristics Being Liked and Disliked by Senior People  

 

 Features 
(Frequency) 

Rendinghu Park  Yuetan Park  

1. Pavement Like 
(5+1) 
 
 
 

1.Like place where pavement is flat. 
2.There is water and more flat 
pavements. 
3. Like track pavement. 
4. Like track, and it is very flat. 
5. Like flat track. 

1.Road is flat. 
 

 Dislike 
(5+1) 

1. In the winter, there is ice on the marble 
pavement, very slippery, dangerous for 
senior people, the track pavement is 
much better. 
2. Do not like pavement of bricks, it is 
dangerous and easy to fall down 
3. The pavement of the square is not flat, 
with grass between stones, uneven. The 
distance between stones are not 
consistent, and it is not easy to step on. 
4. Pavement is not flat enough, the 
sunken square is not convenient, 
especially there is grass between stones, 
which is very difficult to walk on. 
5. Do not like the sunken square, and it is 
a little dangerous for senior people. There 
is grass between stones, and it feels 
uncomfortable, especially for people who 
use wheelchair or have disability in 
moving. 

1. Do not like narrow pathways, because 
they are not flat. 

5. Bench Like 
(3+7) 

1.Many places to rest. 
2. Also like shady pathway in the southern 
part. It is cool there, and have benches 
that could sit on. 
3. There should be more benches, since 
they are not enough. 
 

1.There are many places to rest. 
2. A lot of sitting areas. 
3. Full of places for activities, sitting areas, 
shelters, and have place to walk around. 
4. People could sit together and talk to 
each other. 
5. There are more shads and benches. 
6. There are more benches. 

 Dislike 
(4+6) 

1. There should be more pavilions, 
shelters and benches, especially it is very 
needed in rainy day. 
2. Should add more benches. 
3. There are not enough benches in the 
southern part. 
4. There should be more benches, for 
senior people need rest while walking. 

1. Should have more shelters and 
benches. 
2. Sceneries in the northern part are 
monotonous, there are no squares, or 
benches. 
3. Northern part is monotonous, and there 
is no sitting area. 
4. Benches are too few. 
5. There are less benches in the northern 
part. 
6. No place to rest, and no benches to sit 
on. 
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Table 87 Continued 

 

 

6.Flower Like 
(12+17) 

1. Like flowers, grass, water, shade. 
2. There are flowers, very beautiful. 
3. Have many trees and flowers. 
4. It is cool and have flowers around it. 
5. Like flower, grass, trees, like water 
most 
6. Trees, flowers, and very open water. 
7. There are flowers, trees, and ducks. 
8. Like water, flowers, and shady pathway 
in the southern part. 
9. Since there are water, trees, flowers, 
and very clean. 
10. There is water there, also grass, 
flowers, like quiet place. 
11. Like the shady road, for there are 
flowers along it. 
12. Southern part is cool, not hot, and 
there are many flowers 

1. There are more beautiful sceneries, and 
have different flowers in different seasons. 
2. There are shades, trees, flowers, and 
children. 
3. There are flowers, grass, squares, and 
water. 
4. Like pathways with flowers and shade. 
5. There are flowers. 
6. There are flowers and small squares. 
7. Sceneries are very beautiful. 
8. The sceneries are very beautiful. 
9. There are flowers, and senior people like 
colorful things. 
10. There are divers sceneries. 
11. There are trees, grass, flowers, and 
water in the southern part. 
12. There are more pavilion, trees, 
benches restroom there. 
13. There are more flowers, tress. 
14. Likes flowers there. 
15. Likes flowers there. 
16. There are many flowers there. 
17. Like square in the northern part, and 
there are many flowers. 

 Dislike -- -- 
7.Slope Like -- -- 
 Dislike 

(6) 
1.Too many elevations changes in 
southern part.  
2. The steps are not convenient. 
3. Steps are also not convenient. 
4. It is difficult for senior people to use the 
sunken square, for there are elevation 
changes and steps. 
5. Do not like the sunken square, and it is 
not convenient for seniors who have 
difficulties in moving. 
6. Do not like the sunken square in the 
southern part, and it is like a big hole.  

 

9. Width Like -- -- 
 Dislike  1. Do not like narrow pathways, and they 

are not flat. 
2. Do not use narrow pathways in small 
circles. 

11. Global 
Integration 

Like   

 Dislike 
(0+2) 

 1. Northern part is not suitable for walking, 
and pathways are not in circle. 
2. Do not use narrow pathways in small 
circles. 

15.Enclosure 
Type 

Like 
(2+4) 

1. Have many trees and flowers. 
2. Since there are water, trees, flowers, 
and very clean. 
 

1. There are many pine trees. 
2. There are trees, grass, flowers, and 
water in the southern part. 
3. There are more pavilion, trees, benches 
and restroom there. 
4. There are more flowers, tress. 

 Dislike  1. Too many trees in northern part. 
2. There are too many pine trees there. 
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Table 87 Continued 

 

 

 

 

 
 

Like 
(9+5) 

1. Shady road in southern part. 
2. Like flowers, grass, water, shade. 
3. Like shady road in southern part. 
4. Also like shady pathway in the southern 
part. 
5. Like the shady pathway in the southern 
part. 
6. Like water, flowers, and shady pathway 
in the southern part. 
7. It is cool just sitting under trees. 
8. Like shady pathway in southern part. 
9. Like the shady road, for there are 
flowers along it. 

1. There are shades 
2. Like pathways with flowers and shade. 
3. Shade and cleaniness are also very 
important. 
4. There are more shade and benches. 
5. Like shades in the summer. 

 Dislike 1. it is shinny in the afternoon, and needs 
more shade. 

1. Southern part has no shade and it is too 
sunny. 
2. It is a little bit shinny, and needs more 
shade. 
3. It is a little shinny, and needs more 
shade. 

18. Visual 
Connection 
with Water 

Like 
(19+4) 

1. Like flowers, grass, water, shade 
2. Like pathways around water 
3. Pathways around water, like water, 
tree, many friends there. 
4. Like green spaces, and water. 
5. Clean, like water. 
6. Like flower, grass, trees, like water 
most. 
7. Like water, there is an area near water 
where could dance. 
8.There is water and more flat 
pavements. 
9.Trees, flowers, and very open water. 
10.Prefer the lake most, there are flowers, 
trees, ducks. It is very open, when sitting 
by the lake, one can have good mood. 
11. Like water, flowers, and shady 
pathway in the southern part. 
12. Pathways around water. 
13. Since there are water, trees, flowers, 
and very clean. 
14. Like water. 
15. There are water there, also grass, 
flowers, like quiet place. 
16. Like pathways around water, like 
water. 
17.Like water. 
18. Like water, could see ducks and god 
fish. Like pathways around water. 
19. Like the water. 

1.There are trees, grass, flowers, and 
water in the southern part. 
2.There is a pool and activity area there. 
3. There is a pool and god fish in it. 
4. There are pool and fish. 

 Dislike   
19.Visual 
Connection 
with 
Landmark 

Like 
(2+0) 

1.There is a blue sculpture. 
2. European buildings in the southern 
part. 
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Table 87 Continued 

 
 
 
 
 

 Dislike   
Others  Like  

(11+7) 
1.Pathways around water, I like water, 
tree, many friends there. 
2. Restroom is convenient. 
3. Could see people go around. 
4. Like water, there is an area near water 
where could dance. 
5.There are lotus there, like watching 
flowers and fish. 
6. Since there are water, trees, flowers, 
and very clean. 
7. There is water there, also grass, 
flowers, like quiet place. 
8. The park is located in neighborhood, so 
it is very convenient for senior people and 
children. 
9. Bring children to the sunken square. 
10. Southern part is cool, not hot, and 
there are many flowers. 
11. There are restrooms near every 
entrances, very convenient to senior 
people. 

1. It is interesting to see children playing 
around. 
2. Many restrooms, very convenient. 
3. Full of people, and there are 
performances. 
4. There are divers sceneries and outdoor 
gym and exercise. 
5. There are more pavilion, trees, benches 
restroom there. 
6. There is a pool and god fish in it. 
7. Like places with sunshine in the winter, 
and like shades in the summer. 

 Dislike 
(1+3) 

1. The park is a little bit small. 1.There are mosquitoes in the small 
pathways. 
2. Sceneries in the northern part are 
monotonous, and there are no squares, 
benches. 
3. There should be more furniture in the 
northern part, so senior people could play 
chess together. There are less activity 
spaces in the northern part. 
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CHAPTER 6: CONCLUSIONS 

 
Based on the results indicated by the observations and interviews, this section reports the overall 

results for this study. Results from the descriptive statistics analysis, inferential statistics analysis, and 

interview data analysis are compared and synthesized (Table 88) (Table 89). These study findings are 

also compared with previous research findings, and efforts are made to identify the underlying 

reasons behind possible congruence and incongruence. Practice implications will also be discussed to 

help design urban parks that encourage more seniors walking in the park. Four main parts constitute 

this section. First, the influence of each pathway characteristic variable on seniors’ walking will be 

discussed individually. Second, in order to address the five research questions, how pathway 

characteristics work collectively to impact senior's walking will be synthesized and presented. Third, 

the strengths and limitations of the study will be discussed. Finally, implications for the design 

community and future research will be addressed. 
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Table 88: Comparison of Analysis Results for Rendinghu Park  

 
Descriptive Statistic  

 
 

Inferential Statistic (Without Control Variable) Inferential Statistic 
(With Control Variable) 

Reasons for differences between 
descriptive and Inferential statistic 

Mentioned in 
interview 

  Mean of Usage (new categories) Vast 
difference ANOVA Correlation Regression Univariate/ Regression --  

 Highest Lowest  Significance Significance R2 Significance Variable (Significance --  

1.Pavement Plastic track Uneven ones  Yes 0.011 -- 0.498 0.003 -- -- Yes 
2.Form Curving Straight Yes 0.340 -- 0.028 0.340 None -- No 

3.Pathway End Activity Zone+ 
Activity zone 

Pathway Segment+ 
Activity Zone 

Yes 0.002 -- 0.002 0.787 -- -- Yes, but indirectly 

4.Pathway Side Activity zone + 
Water 

others+ others Yes 0.363 -- 0.058 0.170 None There are only 2 pathways in 
category of " Activity zone + Water" 

Yes 

5.Bench 4 and more 3 and less Yes 0.041 -- 0.119 0.045 -- -- Yes 

6.Flower Present Absent Yes 0.000 -- 0.459 0.000 -- Flowers are more centralized, and 
with high quality. 

Yes 

7.Slope Flat or Gentle <3% Step Yes 0.073 -- 0.097 0.073 -- -- Yes 

8.Light Present Absent Yes 0.000 -- 0.462 0.000 -- -- No 

9.Width 
 

3-3.9m <2m Yes 0.008 0.163 0.031 0.323 -- -- No 

10.Length 
 

Longer Shorter Yes -- 0.000 0.338 0.000 -- -- No 
11.Global 
Integration 

 
Higher Lower Yes -- 0.032 0.136 0.032 -- -- No 

12.Control Higher Lower   Yes 0.242 0.227 0.045 0.227 Bench (0.091)  
Flower (0.012) 

29 of all the 34 pathways have 
control value between 0.75-1.5. 

No 

13. Depth to 
Landmark 

No difference No difference No 0.434 0.748 0.003 0.748 None -- No 

14. Depth to 
Gate 

Less Depth More Depth Yes -- 0.009 0.192 0.009 -- -- No 

15.Enclosure 
Type 

neither side < 30% + 
one side 30%- 60% 

+ both sides 
30%-60% 

neither side < 
30%+one side <30% 

+ Both side >60% 

No 
0.313 -- 0.046 0.222 

 
Global Integration 

(0.045) 

-- No 

16.Enclosure 
Degree 

Moderate lateral 
visibility 

No lateral visibility Yes 0.773 -- 0.006 0.652 None -- Yes 

17. Shade 
Shade larger than 

70% 
Shade less than 

30% 
No 

0.960 -- 0.002 0.816 
None People visit in the morning and 

evening a lot, and shade may not 
matter then. 

Yes 

18. Visual 
Connection with 

Water 

Background  No connection  No 
0.495 -- 0.041 0.252 

None -- Yes 

19.Visual 
Connection with 

Landmark 

No connection Foreground/Middle 
ground 

Yes 
0.002 -- 0.329 0.000 

None -- Yes 
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Table 89: Synthesize of Analysis Results for Yuetan Park  

 Descriptive Statistic 
 Inferential Statistic (Without Control Variable) Inferential Statistic With 

Control Variable 
Reasons for differences between 
descriptive and Inferential statistic 

Mentioned in 
Interview 

  Mean of Usage (new categories)  ANOVA Correlation Regression Univariate/ Regression   

 Higher Lower Vast 
Difference Significance Significance R2 Significance Variable (Significance)  Yes 

1.Pavement Brick Uneven ones Yes 0.004 -- 0.167 0.009 -- -- No 
2.Form Straight Curving No 0.597 -- 0.007 0.597 Other Adults (0.016) -- Yes, but indirectly 

3.Pathway 
End 

Pathway Segment+ 
Entrance 

Activity Zone + 
Activity Zone 

Yes 0.003 -- 0.137 0.019 -- -- No 

4.Pathway Side -- -- -- -- -- -- -- -- -- Yes 

5.Bench No bench 1 or 2 bench Yes 0.010 -- 0.163 0.010   Yes 

6.Flower Present Absent 
Yes 

0.312 -- 0.027 0.312 
Other Adults 

(0.005) 
Flowers are evenly distributed, and 

with limited quality. 
Yes 

7.Slope -- -- -- -- -- -- -- -- -- Yes 

8.Light Present Absent Yes 0.037 -- 0.109 0.037 -- -- No 

9.Width 
 

3-3.9m <2m Yes 0.000 0.045 0.348 0.000 -- -- Yes 

10.Length 
 

Longer Shorter Yes -- 0.001 0.270 0.001 -- -- Yes 

11.Global 
Integration 

 

Higher  Lower Yes -- 0.032 0.116 0.032 -- -- No 

12.Control 
 

Higher Lower Yes 0.210 0.043 0.103 0.043 -- -- No 

13. Depth to 
Landmark 

No difference No difference No 0.853 0.630 0.006 0.630 Other Adults 
(0.005) 

-- No 

14. Depth to Gate Less Depth More Depth Yes -- 0.018 0.140 0.018 -- -- No 

15.Enclosure Type 
neither side<30% + 

one side 30%-60% + 
both side >60% 

neither side <30% 
+ one side < 30% 

+ Both side 
30%-60% 

Yes 
0.096 -- 0.079 0.080 -- 

Pathways in some categories are 
too few. 

Yes 

16.Enclosure 
Degree 

Continuous lateral 
visibility 

No lateral 
visibility+ 

Yes 
0.740 -- 0.016 0.439 

None -- 
No 

17. Shade 
Shade between 30% 

and 70% 
Shade less than 

30% 
No 

0.786 -- 0.001 0.882 None 
People visit in the morning and 
evening a lot, and shade may not 
matter then.  Yes 

18. Visual 
Connection with 

Water 

No connection Background No 
0.770 -- 0.002 0.770 -- 

There is only one pathway 
segment that have visual 
connection with water in 

  

Yes 

19.Visual 
Connection with 

Landmark 

No connection Foreground/Middle 
ground 

Yes 
0.382 -- 0.058 0.133 

None Pathways with visual connections 
with landmarks are too few 

Yes 
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6.1. Associations between Pathway Characteristic in and Senior's Walking 

 

Table 90 reports the findings about how each pathway characteristic is related to seniors’ walking 

based on the result of the descriptive statistics analysis, inferential statistics analysis, and interview 

data analysis. Eighteen of the 19 variables are shown to have consistent relationship to seniors’ 

walking, and for each variable, its relationship is articulated and illustrated in detail. 
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Table 90: Analysis Results of Different Methods 

 

 

 

  Conclusion Relationship 
Identified 

Descriptive 
Statistics 

Inferential 
Statistics 

Intervie
w 

Pa
th

w
ay

 P
hy

sic
al

 A
ttr

ib
ut

es
 

1.Pavement Even pavement is preferred by seniors.  √ ★(2) ★(2) ★(2) 
2.Form Curving pathway is preferred by seniors.  √ ★(1) ★(1) - 

3.Pathway 
End 

Pathways that connect other pathway segments 
are preferred by seniors; whereas the ones that 
connect activity zones receive a less usage. 

√ ★(2) ★(2) - 

4.Pathway 
Side 

Pathways that being along water are preferred 
by seniors √ ★(1)  (0) ★(1) 

5.Bench Pathways with benches are preferred by seniors.  √ ★(2) ★(2) ★(2) 
6.Flower Pathways with flowers are preferred by seniors. √ ★(2) ★(2) ★(2) 
7.Slope Flat pathway is preferred by seniors. √ ★(1) ★(1) ★(1) 
8.Light Pathways with light is preferred by seniors. √ ★(2) ★(2) - 
9.Width 

 
Pathways with width between 3 and 3.9 meter is 
preferred by seniors.  √ ★(2) ★(2) ★(1) 

10.Length 
 

Longer pathway is preferred by seniors. √ ★(2) ★(2) ★(1) 

Pa
th

w
ay

 
C

on
fig

ur
at

io
na

l 
A

ttr
ib

ut
es

 

11.Global 
Integration 

 

Pathway with higher global integration value is 
preferred by seniors. √ ★(2) ★(2) - 

12.Control Pathway with higher control value is preferred by 
  

√ ★(2) ★(2) - 

13. Depth to 
Landmark 

Findings about depth to landmark is mixed, and   
depth to landmark is negatively related to seniors' 
usage in Yuetan Park.  
 

√ - ★(1) - 

14. Depth to 
Gate 

Pathways that are closer to gates are preferred by 
seniors.  √ ★(2) ★(2) - 

Sp
at

ia
l 

C
ha

ra
ct

er
is

tic
s o

f 
Su

rr
ou

nd
in

g 

15.Enclosure 
Type 

Enclosure type is associated to senior's walking in 
an inconsistent way. X - - - 

16.Enclosure 
Degree 

Pathway with continuous and moderate lateral 
visibility is preferred by seniors.  √ ★(2) - ★(1) 

17. Shade Pathway with shade is preferred by seniors.  √ - - ★(2) 

Vi
su

al
 

C
ha

ra
ct

er
ist

ic
s 

of
 P

at
hw

ay
 

Su
rr

ou
nd

in
g 

18. Visual 
Connection 
with Water 

Pathway having visual connection with water in 
foreground/middle ground and background is 
preferred by seniors.  

√ ★(1) - ★(2) 

19.Visual 
Connection 

with 
Landmark 

Pathway with no visual connection with 
landmarks is preferred by seniors.  

√ ★(2) ★(1) ●(1) 

√indicates the variable has a consistent relationship with senior's walking; X indicates the variable does not have a consistent 
relationship with senior's walking; ★indicates analysis result is congruent with the conclusion; ●indicates analysis result is 
incongruent with the conclusion; - indicates analysis result is not relevant to the conclusion. (#) indicates number of parks based 
on which the conclusion is drawn.  
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6.1.1. Associations between Pathway Physical Attributes and Senior's Walking 

 

1. Pathway Pavement 

 

Inferential statistics analysis indicates that for both of the parks, pathway pavement is significantly 

associated with seniors’ walking; the more even the pathway, the more senior usage is observed. The 

flat pavements include plastic track and bricks, and the uneven pavements refer to cobblestone, large 

stone, and big stones with grass between them. The differences in the usage of pathways with these 

two kinds of pavements are vast. For instance, in Rendinghu Park, the average number of seniors 

observed on the plastic track is 190 and 132on pathways with small bricks. In contrast, pathways with 

brick with grass and pathways with cobblestone average 48 and 45 seniors, respectively. Pathway 

pavement is also highlighted in the interviews; five (20%) participants in Rendinghu Park said they 

like the flat pathways, and three (12%) of them mentioned that they prefer plastic track most. Three 

(12%) seniors are dissatisfied with the pavements of brick with grass in the sunken square.  

 

Previous research indicates that soft pavements are preferred by adults (Kaplan, et al., 1998), and the 

present study suggests that senior users also like pathways with even pavement. Particularly, the 

plastic track results support the observations indicated in Cohen, et al. (2007)'s work in Los Angeles, 

that the park with a track appeared to draw a large proportion of older individuals. Designers should 

provide pathways with even pavements to encourage seniors’ walking in parks.  

 

Previous research indicates that soft pavements are preferred by adult (Kaplan et al., 1998), and the 

present study suggests senior users also like pathways with even pavement. Particularly, for plastic 

track, such a result supports the observations in Los Angeles, indicated in Cohen et al. (2007)'s work 

that the park with a track appeared to draw a large proportion of older individuals. With respect to 

insights for designers, pathways with even pavements should be provided to encourage senior's 

walking in parks.  

 

2. Pathway Form 

 

Overall, senior users in both parks prefer curving pathways. In Yuetan Park, when controlling for the 

number of other adults on each pathway, the multivariate analysis indicates that pathway form is 
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significantly associated with seniors’ walking (R-square= 0.873, p=0.016), and the curving pathways 

have a higher usage. Although inferential statistics do not identify a similar significant relation in 

Rendinghu Park, the seniors' usage of straight pathways and curving pathways differ from each other 

vastly. Curving pathways have an average usage of 157 seniors, while the same number for straight 

pathways is 127. Seniors do not mention pathway form in the interviews, and it seems that they do 

not perceive it as an important characteristic influencing their walking. Previous studies suggest that 

people are generally more attracted to a pathway that curves (Kaplan, et al., 1998; Whitaker & Browne, 

1973), for curving pathways could provide more sense of mystery and a leisure mood. The findings of 

the present study agree with the extant conclusions and extend the conclusions to the senior 

population. In practice, curving pathways should be placed in urban parks to promote walking in the 

park.  

 

3. Pathway End 

 

In urban environment and walking behavior studies, a greater density of destinations is shown to be 

associated with greater likelihoods of walking for any reason (Gauvin, et al., 2008); thisis incongruent 

with the findings of this study. For utilitarian walking, it is understandable that destination could 

induce more walking since people have to fulfill some purpose. However, for leisure walking, the 

conclusion in the urban environment is different from the one identified in the present study. Urban 

land uses typically have different functions, and destinations such as shopping centers and parks are 

more visually appealing. However, urban park environments have homogenous functions and 

sceneries. Park designers should consider pathways that connect to each other in circles to support 

senior walking. Particularly, marks of distance to the starting points are helpful to count walking 

distance and therefore promote more senior walking.  

 

4. Pathway Side 

 

Pathways with water on their sides seem to receive increased senior usage. Descriptive statistics 

analysis and interview data analysis indicate that pathways along water elements attract senior users. 

In Yuetan Park, there are no variations in term of pathway side characteristics; therefore, the 

conclusion is only drawn based on data in Rendinghu Park. In Rendinghu Park, pathways along water 

have an extremely high average usage of 188 observed senior users. In contrast, the same number for 
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pathways along other natural elements is 133, and for pathways along natural elements and activity 

zone is 144 users. No significant association between pathway side characteristic and seniors’ 

walking is identified in the bivariate analysis. As many as 19 (76%) senior respondents in Rendinghu 

Park mentioned that water is the park feature that they prefer.  

 

The importance of a water feature has long been recognized in the park design field, and park paths 

around an expanse of water is believed to be the most pleasing type of park paths (Whitaker & 

Browne, 1973). The descriptive statistics analysis and interview data in the present study support such 

an argument for senior users. Urban park designers should place more pathways along water bodies to 

encourage seniors walking.  

 

5. Presence of Benches 

 

Bivariate analysis identifies significant associations between the presence of benches and seniors’ 

walking in both parks; pathways with more benches tend to attract more senior users. In Rendinghu 

Park, pathways without benches and those with up to three benches attract a similar average numbers 

of seniors, around 131;however, those that have more than three benches have a much higher average 

number of observed seniors of 235. Presence of benches was also highlighted in interviews. Three 

(12%) respondents in Rendinghu Park and six (29%) senior people in Yuetan Park said they like 

pathways with benches, for they could have conveniently rest. However, four (16%) respondents in 

Rendinghu Park and six participants (29%) in Yuetan Park think there are not enough benches and 

indicated that there should be more benches.  

 

The above findings is consistent with the study of assisted living facilities in a Texas city(Lu, 2010), in 

which the availability of seating is identified as a factor influencing residents’ walking behaviors. 

Seating along paths provides a rest opportunity for those who are too tired to continue walking as well 

as encourage those who are unsure about how long they can walk. Seniors are less capable of moving 

and walking, particularly for long distances; therefore, benches along the pathway segments should be 

offered to provide sitting areas and encourage seniors to walk more.  
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6. Presence of Flowers 

 

Descriptive statistics analysis indicates that pathways with flowers receive higher usage in both parks. 

In Rendinghu Park, the average number of senior users observed on pathways with flowers is 236, 

while the same number for pathways without flowers is 109. In Yuetan Park, pathways with flowers 

average 62 senior people, and pathways without flowers average only 46. Bivariate analysis identifies 

a significant association between the presence of flowers and seniors’ walking in Rendinghu Park; 

when the count of other adults is controlled, the same significant association also exists in Yuetan 

Park. Respondents also describe the importance of flowers; 12 interviewees (48%) in Rendinghu Park 

and 17 (81%) seniors in Yuetan Park said they prefer pathways with flowers along them, explaining 

that senior people like colorful things. 

 

In a previous study, Misgav (2000)indicates that plant height, plant density, and foliage color are the 

three most important factors influencing the public’s preference. Flowers are colorful and can be 

viewed as similar to foliage color. The present study suggests that flowers are also important for 

senior park visitors; therefore, urban parks should provide more flowers to attract senior users and 

encourage their walking in the park.  

 

7. Pathway Slope 

 

Senior uses prefer flat pathways compared to pathways with steps. All pathway segments in Yuetan 

Park are flat, thus examination of pathway slope was only conducted in Rendinghu Park. Descriptive 

statistics indicates that flat pathways receive much higher usage; the average number of senior 

visitors observed on them is 155, and the average number of senior users observed on pathways with 

steps is only 61. Bivariate analysis also identifies a significant association between pathway slope and 

seniors’ walking (p=0.073, α=0.10). In the interviews, six(24%) senior visitors expressed their dislike 

about elevation changes in the sunken square.  

 

Continuous looped walkways with only a gradual slope or none at all are recommended for 

neighborhood parks with many older residents (Marcus & Francis, 1998).Such recommendation is 

supported by the present study, which found that senior users are sensitive to slope and elevation 

change, and designers should provide flat pathways to encourage seniors’ walking.  
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8. Presence of Light Fixture 

 

Senior people more heavily use pathways with light fixtures. There are significant associations 

between lights and number of senior users in the bivariate analysis of both parks. Descriptive 

statistics indicate that in Rendinghu Park, the average number of seniors observed on pathways with 

light fixtures is 208; however, the number is only 91 for pathways without light fixtures along them. 

Similar findings have been found in Yuetan Park, as an average of 75 seniors were observed on 

pathways with light fixtures and 41 on pathways without light fixtures.  

 

No extant research indicates a possible influence of light on walking behavior. In the present study, 

the parks are heavily used in the evening, and light could brighten up paths as well as provide sense 

of safety. This is why the presence of light fixtures is related to seniors’ usage. More lights should be 

placed in order to encourage more senior to walk in the parks, especially for parks that are heavily 

used in the evening hours.  

 

9. Pathway Width 

 

Bivariate analysis identifies significant associations between pathway widths and the number of 

seniors observed in both parks, and pathways with widths between 3 and 3.9 meters are most 

frequently used. Pathways with widths between 3 and 3.9 meters in Rendinghu Park have an average 

usage of 173 seniors, and in Yuetan Park, average of 101 seniors was observed on the same size 

pathway. In contrast, the average number of senior users for other pathways ranges from 48 to 61 in 

Rendinghu Park and 22 to 69 in Yuetan Park. Duringthe interviews in Yuetan Park, two (9.52%) 

seniors said they do not use narrow pathways not because of their width, but because of their 

pavements and connection to a small circle.  

 

Kaplan, et al. (1998) argues that narrow trails are preferred because they can lead visitors closer to 

natural environments and thus provide an intimate experience with the natural environment. The 

incongruence between Kaplan's argument and the findings of the present study is caused by the 

different dependent variables. The present study examines pathway width in relation to a particular 

activity: walking. However, landscape preference is the focus of Kaplan's work. The same 

environmental characteristics may exert different influences on different activities and populations, 
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and therefore, a specific activity should serve as the behavioral focus in order to better study 

environmental characteristics. According to the present study, park designers should create pathways 

with widths between 3 to 3.9 meters, as this is the preferred width among senior users.  

 

10. Pathway Length 

 

Bivariate analysis indicates that the lengths of the pathway segments are positively associated with 

the number of seniors observed in both Rendinghu Park (R2=0.338, p=0.000) and Yuetan Park 

(R2=0.270, p=0.001). Senior people use longer pathways because they can follow a single direction 

with no need to remember their routes. Pathway length is not mentioned directly by the participants in 

the interviews, but, two (10%) seniors in Yuetan Park said they do not use narrow pathways because 

they are not flat and form only in a small circle. Here, "small circle" indicates that these pathways are 

short in length, which seniors do not prefer. As suggested in the interviews, many seniors count their 

distance of walking to make sure that a certain activity level is achieved. In that case, it is 

understandable why longer pathways are preferred since walking distance can be calculated much 

easier. Therefore, the availability of long pathways in a park can promote more seniors’ walking.  

 

Summary  

 

As discussed individually, all ten pathway physical attributes variables are associated with seniors’ 

walking within the parks. Among them, the pathway pavement and presence of benches and flowers 

variables seem to be the most important correlates, since all the three analysis methods in both parks 

identify their significant relationship to seniors’ walking. Study findings suggest that the variables of 

pathway width and length are also important predictors of seniors’ walking. Significant relationships 

of these two variables with seniors’ walking are identified by descriptive statistics and inferential 

statistics in both parks, but only by interview respondents in one park. Descriptive statistics and 

inferential statistics in both parks suggest that the variables of pathways that connect to other 

pathways and presence of light fixtures encourage seniors’ walking, although respondents did not 

mention these characteristics in the interviews. Descriptive statistics, inferential statistics, and 

interviews in only one park (Rendinghu Park) suggest senior users prefer flat pathways. In Rendinghu 

Park, descriptive statistics and interviews suggest that pathways along the water attract senior users. 

These two variables have no variations across pathways in Yuetan Park; thus, conclusions are limited 
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to findings in Rendinghu Park. Regarding pathway form, in Rendinghu Park, descriptive statistics 

indicate that curving pathways attract more seniors, and when the number of other adults is controlled 

for, inferential statistics indicate the same significant association in Yuetan Park. In conclusion, this 

study suggests that senior users prefer to walk on pathways that have even pavement, have benches 

and flowers, are longer and wider, connect to other pathway segments within the park, have light 

fixtures along them, are located along water elements, and are flat and curving.  

 

6.1.2. Associations between Pathway Configurational Characteristics and Senior's Walking 

 

11. Global Integration Value 

 

Correlational analysis indicates larger global integration values are significantly linked to more senior 

usage in both of Rendinghu Park (r=0.369, p=0.032) and Yuetan Park (r=0.340, p=0.032). Global 

integration is not talked about in interviewers.  

 

Studies related to urban environmentand walking behavior indicate thatstreets with higher global 

integration are related to a higher number of walking behaviors (Baran, et al., 2008a; Hillier, et al., 

1993; Ozer & Kubat, 2007; Zampieri, et al., 2009). Such a conclusion also applies to seniors’ walking 

within parks. When senior people walk in parks, they may unconsciously choose pathways with high 

global integration values. Pathways with high integration values have better accessibility to other 

parts of the park, and such convenience may be why they attract higher numbers of senior users.  

 

12. Pathway Control Value 

 

Correlational analysis identifies a positive association between a pathway control value and seniors’ 

usage in Yuetan Park (r=0.321, p=0.043). In Rendinghu Park, for pathways with no bench and with 

four to seven benches, a positive association between control value and average number of observed 

seniors exist, with R-square for regression lines being 0.162 and 0.533, respectively. However, the 

association is negative for pathways with up to three benches, and the R-square for the regression line 

is only 0.014. For such pathways, the regression line is created based on data of two pathway 

segments. Such a limited number of samples and the low R-square value indicate that it is not valid to 

draw a negative relationship between pathway control value and average number of senior people. In 

224 



Rendinghu Park, when we control for presence of flowers, the pathway control value is also 

positively related to the average number of observed seniors. The variable of control is not mentioned 

in interviews either, since it is impossible for users to sense pathway configuration characteristics. In 

all, the present study suggests that pathway control value positively relates to the average number of 

senior people observed on a pathway segment. A pathway with a higher control value has a greater 

influence on neighboring pathway segments.  

 

In a study of walking in new urbanist and suburban neighborhoods, Baran, et al. (2008) found higher 

control values are related to a higher number of leisure walking trips. The findings of the present study 

are consistent with such an observation, and as an important configurational measure, control value 

has a statistically significant relationship with seniors’ walking within the park.  

 

13. Pathway Depth to Landmark 

 

Findings about depth to landmark are mixed and highly related to how landmarks are defined and 

park features. No obvious pattern about depth to landmark and seniors’ walking emerges from 

descriptive statistics. Bivariate analysis identifies no significant associations between the pathway 

depth to landmark variable and seniors’ usage in either of the parks. When controlling for numbers of 

other adults in Yuetan Park, depth to landmark is negatively related to seniors’ usage. Many Chinese 

pavilions are selected as landmarks in that park; however, they are usually located in remote areas, 

which is why the association between depth to landmarks and seniors’ usage is negative.  

 

Lynch (1960) argues that landmarks tend to symbolize a constant direction when walking in urban 

environments; hence, they can influence people’s movement. However, in urban parks, many natural 

types of scenery appeal to visitors and thus may mitigate the attractiveness of landmarks. For this 

reason, there are no significant relationships between pathway depth to landmarks and seniors' 

walking 

 

14. Pathway Depth to Gate 

 

Bivariate analysis indicates consistent negative associations between the variable of depth to gate and 

seniors’ walking in both Rendinghu Park (r=-0.439, p=0.009) and Yuetan Park (r=-0.347, p=0.018). 
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Since people enter parks through the gates, pathways closer to the gates tend to have more usage; at 

the same time, it also suggests that senior people prefer main pathways rather than remote ones.  

 

 

Summary 

 

Descriptive statistics and inferential statistics indicate that the variables of global integration, control, 

and depth to gate are significantly associated with seniors’ walking in both parks. When controlling 

for other adults in Yuetan Park, depth to landmark is negatively related to seniors’ usage; however, 

neither descriptive statistics nor bivariate analysis shows depth to landmarks as related to seniors’ 

usage. For their strong roots in the theoretical discussion, park users could not sense pathway 

configurational attributes during their visits, and therefore, the interviews mention none of these 

attributes. Overall, senior users prefer pathways with a high global integration value (have a good 

accessibility to all other parts of the park) and high control value (have stronger influence on entering 

neighboring pathways) that closer to gates and far away from landmarks.  

 

6.1.3. Associations between Spatial Characteristics of Pathway Surrounding and Senior’s 

Walking 

 

15. Pathway Enclosure Type 

 

The relationship between pathway enclosure type and seniors’ walking identified in the two parks is 

mixed. A significant association (α=0.10, p=0.096) between enclosure type and seniors’ walking is 

identified in Yuetan Park. When controlling for global integration in Rendinghu Park, a similar 

significant association exists; however, pathways that do not have an obvious enclosure pattern attract 

the most senior users. These contradictory results suggest that enclosure type relates inconsistently to 

seniors’ walking, and no conclusion is justified to be drawn. In the interview, two (10%) participants 

in Yuetan Park complained that there are too many pine trees, and they do not like them. Such a 

perception indicates that senior people may not prefer tall trees on both sides of the pathways.   

 

Previous studies indicate that spatial dimension of space is related to people's perception about the 

space (Ching, 2007; Kaplan & Kaplan, 1989; Thwaites & Simkins, 2007); however, such a factor 
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seems to indicate no differences in seniors’ walking on park pathways. The lack of significant 

association between enclosure type and seniors’ walking might be related to the fact that natural 

elements only provide flexible rather than fixed boundaries. These boundaries are porous, and users 

can see through branches. Such visual accessibility may mitigate the sense of enclosure and  

therefore the influence of pathway spatial dimension characteristics on seniors’ walking. At the same 

time, visual accessibility and the presence of other users make pathways with different degrees of 

enclosure provide similar degrees of safety; hence, seniors' decisions in choosing pathways may not 

be related to pathway enclosure type.    

 

16. Pathway Enclosure Degree 

 

Pathways with no lateral visibility receive a relative low senior usage in both parks, and pathways 

with continuous visibility and moderate visibility have similar usages. Inferential statistics also 

identify no significant relationship between pathway enclosure degree and seniors’ usage in both of 

the parks. Pathways with no lateral visibility provide less sense of safety compared with the other two 

categories, which is why seniors may not prefer them. One senior respondent in Rendinghu Park said, 

"I prefer the lake most; there are flowers, trees, ducks. It is very open, when sitting by the lake, we 

can have a good mood." Here, "open" may be another description of continuous lateral visibility, and 

a feeling of openness may attract more seniors to pathways with moderate and continuous visibility. 

 

17. Shade on Pathway  

 

Overall, shade plays an important role in facilitating seniors’ walking in the park and is commonly 

addressed in interviews. Nine (36%) participants in Rendinghu Park and five (24%) participants in 

Yuetan Park said they prefer pathways with shade along them. One (4%) senior in Rendinghu Park 

and three (14%) respondents in Yuetan Park said there should be more shade in the parks. However, 

inferential statistics identify no significant associations between shade on pathway and seniors’ usage 

in either of the parks. At the same time, differences between pathway usages within the three 

categories of shade are quite small. Differences between results from interviews and observations are 

related to the fact that interviews were all taken in the morning when shade is important for walking, 

while observations were conducted during three different periods of the day. The parks are heavily 

used during the evening when the importance of shade diminishes.  
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In a study of assisted living facilities in a Texas city, Lu (2010) found the amount of shading along a 

path relates to residents’ walking behaviors. Such conclusion is congruent with the findings suggested 

by the present study in that seniors prefer pathways with trees along them.  

 

Summary  

 

Descriptive statistics indicates that senior users in both parks prefer pathways with continuous and 

moderate visibility (when walking on the pathway, one has visual access of the pathway 

surroundings). Similarly, interviews in Rendinghu Park suggest that pathways along a water body and 

that provide open views are more preferred. The presence of shade has been highlighted in interviews; 

however, neither descriptive statistics nor inferential statistics identify shade as significant correlate 

of seniors’ walking. None of the analyses suggest consistent relationships between pathway enclosure 

types and seniors’ walking; hence, no reliable conclusion about it could be drawn. Overall, pathways 

that have continuous and moderate visibility of their surroundings and that provide shade attract more 

senior park visitors.  

 

6.1.4. Associations between Visual Characteristics of Pathway Surrounding and Senior's 

Walking 

 

18. Visual Connection with Water  

 

Overall, pathways having a visual connection with water in foreground/middle ground and 

background have higher usage than those with no visual connection with water. Since Yuetan Park has 

only one pathway with a visual connection with water in background, this conclusion is based on the 

observations and interviews in Rendinghu Park. Descriptive statistics indicate that pathways having 

visual connections with water in the background have the highest average senior users (172 seniors). 

The average number of senior users for pathways having visual connection with water in 

foreground/Middle ground is similar (169 seniors). In contrast, on pathways having no visual 

connection with water, only an average of 132 seniors was observed. Inferential statistics identify no 

significant associations between pathway visual connection with water and seniors’ walking in either 

park. In the interviews, as many as 19 (76%) participants in Rendinghu Park mentioned that they like 

the big water in the park. In Yuetan Park, four (19 %) interviewees said they like the pool, even 
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though it is only a small pool in the middle of the ancient Chinese courtyard.  

 

Extent research has shown that visual access to surroundings has an important influence on people's 

walking (Benedikt, 1979; Foltete & Piombini, 2007; Kaplan, et al., 1998; Thwaites & Simkins, 2007; 

Ulrich 1981). Particularly, research has found that water positively influences observers’ emotional 

states (Ulrich 1981; Whitaker & Browne, 1973). The conclusion identified in the present study is 

congruent with previous arguments and findings, and it indicates that for senior visitors, pathway 

segments with visual connections to water attract more usage.  

 

19. Visual Connection with Landmark 

 

In both parks, the less visual connection with landmark a pathway has, the more attractive it is to 

senior users. Descriptive statistics indicates that in Rendinghu Park and Yuetan Park, pathways having 

no visual connection with landmark attract an average of 249 and 60 senior users, respectively. In 

contrast, for pathways that have visual connection with landmark in foreground/middle ground, the 

average number of senior users is104 and 33, respectively. Bivariate analysis identifies a significant 

association between visual connection with landmark and seniors’ walking in Rendinghu Park. In that 

park, two (8%) seniors mentioned they like landmarks, specifically the blue sculpture on the water 

and the European buildings in the southern part. The mixed results between the statistical analysis and 

interviews maybe because although senior users indicate they like these landmarks, their preference is 

not strong enough to relate to their walking routes.  

 

Summary  

 

Descriptive statistics in both parks and inferential statistics in Rendinghu Park indicate that senior 

users prefer pathways with less visual connection to landmarks. On the other hand, landmarks area 

preferred feature of interviewees in Rendinghu Park, but it seems that the preference of landmarks 

does not attract senior users to pathways with visual connections to landmarks in the 

foreground/middle ground. Descriptive statistics in Rendingu Park indicates senior park visitors like 

pathways that provide visual connections with water. Interviews in both parks support this finding. In 

summary, seniors prefer pathways with visual connections to water but less visual connections with 

landmarks. The type of landmarks may play a role in attracting senior users. Additionally, these 
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landmarks are usually located on activity zones full of activities that may interrupt seniors’ walking; 

therefore pathways with visual connections with landmarks are less preferred by seniors.  

 

Associations between All Pathway Characteristics and Senior’s Walking  
 

Based on the results indicated by multiple regression analysis, the four aspects of park pathway 

characteristics are discussed and compared in terms of their associations to seniors’ walking. For both 

parks, pathway physical attributes have the strongest associations with seniors’ walking. As suggested 

by the multiple regression analysis, pathway physical attributes (pavement, lights, flowers, length, 

and benches) in Rendinghu Park collectively explain 68% of the variance in seniors’ walking, while 

in Yuetan Park, pathway physical attributes (width, length, pavement, benches, lights, and pathway 

end) explain about 52% variance. Pathway configurational attributes are also important; in Rendinghu 

Park, these attributes(depth to gate, global integration) account for about 19 % of the variance in 

seniors’ walking, but in Yuetan Park, configurational attributes (depth to gate, global integration, and 

control value) explain about 35% of the variance in seniors' walking. Spatial characteristics 

(enclosure type, enclosure degree, and shade) of pathway surroundings only account for about 5% 

(Rendinghu Park) and 9% (Yuetan Park) of the variances in seniors’ walking. Visual characteristics 

(visual connection with landmarks, visual connection with water) of pathway surroundings in 

Rendinghu Park account for about 30% of the variance in seniors’ walking, and visual connection 

with landmarks account for about 6% of the variance in seniors’ walking in Yuetan Park.  

 
6.2. Strengths and Limitations of This Study 

 

This research aims to explore how urban park design characteristics relate to seniors’ walking within 

the park. First, this study provides a conceptualization framework to understand and measure urban 

park pathway characteristics and select independent pathway characteristic variables based on 

previous theoretical arguments and empirical findings. Second, quantitative strategies and qualitative 

strategies are applied simultaneously in exploration of relationships between pathway attributes and 

seniors’ walking. Third, no study exists to address pathway characteristics and seniors' walking within 

the park. Meanwhile, rather than selecting samples of pathways, almost all pathways in the study sites 

were involved in the examination. These all add strengths to the present study. At the same time, the 

limited number of pathways in the study parks and disproportionate numbers of items within different 
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categories may largely limit any generalizations of the findings. The following sections will discuss 

the above strengths and limitations.  

 

 

Strengths 

 

Based on conceptual models of architectural space and built environments, this study developed a 

conceptual framework of park pathway characteristics. Such a framework includes four main 

dimensions of pathway characteristics and makes it possible to examine these dimensions 

individually as well as collectively. In addition, measurements within each dimension were carefully 

selected based on previous environment-people arguments and studies, which could significantly 

enhance the credibility of this study. Existing empirical research has shown some of the variables to 

be important for walking, while some variables are only addressed in extant theoretical arguments. 

Accordingly, conclusions from this study could add new knowledge to existing environment-behavior 

studies in several ways. For variables such as pathway pavement and presence of benches, which 

have been identified by extant research as being associated with walking behaviors for adults in 

general, this study helps examine such a conclusion in relation to senior users within the context of an 

urban park. For variables that are only highlighted by theorists and park designers such as pathway 

form and slope, this study help validate these arguments through empirical explorations. Furthermore, 

for important variables that are associated with walking behaviors in urban environment such as 

global integration value and control value, this study offers the opportunity to examine how they are 

associated with seniors’ walking in an urban park. Overall, the study also developed a protocol to help 

measure all pathway characteristic variables included in the conceptual framework, which could help 

increase the credibility of the study as well as provide insights for future park environment 

examinations.  

 

This study utilized a combination of correlational research and qualitative strategy. During the 

correlational research, park pathway characteristics and seniors’ walking behaviors were observed and 

measured. For the qualitative strategy, interviews with senior park visitors were conducted in both 

study parks. In addition, descriptive statistics, bivariate analysis, multivariate analysis, and interview 

data analysis were conducted to explore how park pathway characteristics are associated with seniors’ 

walking in the park. Multiple data sources and data analysis methods provide multiple approaches in 
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examining pathway characteristics, which could significantly increase the strength of study findings, 

as well as help evaluate the predictive power of each characteristic in relation to seniors’ walking. For 

instance, the variables of pathway pavement and presence of benches and flowers are significantly 

related to seniors’ walking by descriptive statistics, inferential statistics, and interviews. Therefore, 

these pathway characteristics seem to play important roles in predicting seniors’ walking. At the same 

time, results from different analysis methods complemented each other, and even contradictory results 

produced by different analysis methods could help identify issues that are initially neglected. For 

instance, the availability of shade is highlighted in interviews, but neither descriptive statistics nor 

inferential statistics identify shade as significantly related to seniors’ walking. Such incongruence 

may be caused by the different periods of observations and interviews; some observations were 

conducted in the evenings when shade is not important. In contrast, interviews were all conducted in 

the morning period when shade is important. Such mixed results suggest the necessity to examine 

seniors’ walking during the three observation periods individually in future studies.  

 

In addition, two urban parks with comparable features but different layouts are involved in the present 

study. Rendinghu Park is dominated by curving pathways and has a large water body in the central 

area. Yuetan Park is dominated by straight pathways and has two distinctive parts. By comparing 

analysis results produced individually in relation to these two parks, a generalization of the findings 

could be further examined. For instance, the presence of flowers and benches are shown to encourage 

seniors’ walking in both parks, which indicates that such a finding is applicable to the two parks and 

has a higher power for generalization. Meanwhile in this study, almost all open pathways were 

involved in the examination; therefore, there is no concern about whether sample pathways could 

successfully represent all pathways in general.  

 

Limitations 

 
In total, there are 34 pathway segments in Rendinghu Park and 40 pathway segments in Yuetan Park. 

The number of total pathways in this study is relatively small compared to the 19 pathway 

characteristic variables addressed as independent variables. The small number of pathway segments 

may bring bias in inferential statistics analysis results, especially when multiple regression analysis is 

applied. However, as indicated earlier, these pathways are a census of all pathway segments instead of 

samples, and thus descriptive analysis is quite relevant. Moreover, according to the table on "Sample 
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Size, R-square Value and Significance in Multiple Regression" (see section 5.3.3.2), if R-square value 

is large enough, it is valid to draw a significant linear relationship, although the number of 

independent variables is relatively large compared to the sample size. Based on such an argument, 

multiple regression analysis could be applied in the present study, and related analysis results are 

valid. On the other hand, future research should examine more pathway segments to enhance the 

generalizability of the findings. In addition, for some pathway variables, variations across each 

situation are disproportionate or even non-existent. For instance, in Yuetan Park, all pathways are flat 

and have natural elements on both sides, thus it is impossible to study how pathway slope and side are 

associated with seniors’ walking in this park. There is only one pathway in Yuetan Park that has visual 

connection with water in the background, while none of the other pathways has visual connections 

with water. Such a vast disproportion will certainly bring some bias in the exploration and limit the 

internal validity of the findings. In future analysis, pathway segments and parks should be carefully 

selected to make sure pathway characteristics show some variances in the study sites.   

 

Due to time limitations during the data analysis process, the number of senior people observed on 

each pathway segment in the three periods is aggregated to represent dependent variables. More 

exploration should be conducted to examine how pathway characteristics are associated with seniors’ 

usage in different observation periods during a day, since different pathway characteristics may play 

different roles during different periods. For instance, shade is extremely important for morning users, 

but in the evening, it is no longer vital. This is why there are no consistent results between the 

morning interviews and the analysis of observations in the three periods.  

 

6.3. Implications for Park Design Practice and Future Study 

 

Implications for Park Design 

 

This study identifies urban park pathway design characteristics related to seniors' walking in urban 

parks, and some of these findings could apply directly to park design practice in order to support and 

encourage seniors' walking in the parks. Generally, pathways that have even pavement, benches and 

flowers and that are longer, wider, connect to other pathway segments, have light, are along water, are 

flat and curving, are closer to gates, have continuous and moderate lateral visibility to surroundings, 

have shade, and have visual connection with water can encourage more seniors’ walking. 
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Table 91: Implications for Park Designers  

 Characteristics Research Findings 
Recommendation for Designers 

Features Should be Provided 
More 

Features Should be 
Avoid with Cautions 

1 Pathway 
Pavement 

Pathways with even pavements 
attract more senior users. Plastic tack, Bricks 

Cobblestones, Stones 
with uneven surface and 

big seams 
2 Pathway Form Curving pathways are preferred 

by seniors. Curving pathways Straight pathways 

3 Pathway End 

Pathways that connect to other 
pathways are more used since 

senior people tend to count their 
walking distance by number of 

circles they pass. 

Ring-shaped pathways 
Markers to show distances 

from the start point. 
 

-- 

4 Water Pathways that are along water 
attract more senior users. Place pathways along water -- 

5 Presence of 
Flowers 

Pathways that have flowers 
along them attract more senior 

users. 
Arrange flowers along 

pathways. 
-- 

6 Presence of 
benches 

Pathways that have benches 
along them attract more senior 

users. 
Provide more benches along 

pathways. -- 

7 Pathway slope Flat pathways are used more by 
senior users. 

Flat pathways 

Pathways with slope 

Pathways with steep 

steps 

8 Light Fixtures Pathways that have lights along 
them attract more senior users. 

Pathways that have lights 
along them 

-- 

9 Pathway Width 
Pathways with width between 
3-3.9 meters are used most by 

seniors. 

Pathways with width 

between 3-3.9 meters 
-- 

10 Pathway 
Length 

Longer pathways are more 
preferred by seniors. 

Longer pathways -- 

11 
Pathway 

Integration 
Value 

Pathways that are with higher 
global integration value attract 

more seniors. 

Pathways that are easily 
accessed from other parts of 

the park 
-- 

12 Pathway 
Control Value 

Pathways that are with higher 
control value attract more 

seniors. 

Pathways that have stronger 
influence on entering 

neighborhooding spaces 
-- 

13 Depth to Gates 
Pathways that are closer to park 

gates are also used more by 
senior users. 

Pathways that are close to 
park gates 

-- 

14 Shade Pathways with shade are 
preferred by seniors 

Provide shade along 
pathways 

-- 

15 Lateral 
Visibility 

Pathways that have continuous 
and moderate lateral visibility 

attract more senior users. 
Provide open vegetations 

along pathways 
Dense vegetations 

16 
Visual 

Connection 
with Water 

Pathways that have visual 
connections with water attract 

more senior users. 
Provide pathways that could 

see water 
 

As for park pathway physical attributes, the attributes of pavement, form, pathway end, water, flowers, 

benches, slope, lights, width, and length are related to seniors' walking. Senior people prefer even 

pavements such as plastic track and brick, and they are accordingly the most heavily used pavements. 

Designers should be cautious when using pavements of cobblestones and stones with uneven surfaces 
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and big seams between them. Senior people have limited mobility, and these pavements 

inconvenience them and can deter their use. For pathway form, seniors prefer curving pathways; thus, 

these forms should be provided more. When walking on curving pathways, senior people's line of 

sight changes continuously; this can encourage them to explore more. Seniors tend to use pathways 

that connect to other pathways more since they tend to count their walking distance by the number of 

circles they pass. Ring-shaped pathways should then be offered, and it is better if the distances from 

some points to the start points are marked so senior people can know exactly how far they have 

walked. Water and flowers also attract senior users; hence, designers should place pathways around 

water and arrange flowers along pathways, which can help encourage seniors' walking. Seniors easily 

feel tired, thus benches should be provided along pathways for sitting. Generally, seniors use flat 

pathways more often, while avoiding steps and steep slopes because they have difficulty in walking 

on pathways with steps and steep slopes and are afraid of falling. Lights are important for park usage 

in evening hours, and it is important to consider good lighting of pathways to encourage usage during 

evening hours. Seniors mostly use pathways with widths between 3-3.9 meters; this may be because 

this kind of pathway produces enough space without a sense of crowding. Generally, seniors prefer 

longer pathways, so pathways with fewer intersections with other park parts should be available in 

order to encourage seniors’ walking. When walking on long pathways, senior people can easily follow 

the direction of the pathways without a need to remember their routes and directions.  

 

With respect to pathway configurational characteristics, pathways with a higher global integration 

value (have good accessibility to other parts of the park) and control value (have more influence on 

entering neighboring spaces) receive more senior usage. In addition, seniors use pathways that are 

closer to park gates. In practice, pathways that are easily accessible and have more influence on 

entering neighboring spaces should be provided.  

 

Regarding the spatial attributes of pathway surroundings, shade and lateral visibility along pathways 

should be provided. These factors relate to comfort and sense of security when seniors use pathways. 

In practice, open vegetation rather than dense vegetation should be planted along pathways to allow 

visibility and provide sense of safety. The study also found that visual connection with water can 

attract more seniors' usage; thus, designers can design more pathways with visual connections with 

water.  
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These preferable characteristics could combine to create the most attractive pathway for senior users. 

For instance, seniors may enjoy a longer track in the area with good accessibility and alongside water, 

one that provides benches, shade, and lateral visibility.  

 

Future Research  

 

Systematic understanding and measurement of environmental attributes is an important issue in the 

environment and behavior fields. It is more challenging to measure characteristics of urban parks 

compared to other environments, for there are many natural elements with features that are difficult to 

abstract. This study makes an effort to develop an urban park pathway characteristic measurement 

protocol; however, the protocol should be further examined and applied to other urban parks in 

different locations around the world in order to check and improve its credibility and reliability and 

provide more solid groundwork for future park-based activity study.  

 

In exploring seniors' use of park pathways, this study includes the walking behavior of other adults as 

the control variable in statistical analysis. However, more exploration regarding associations between 

pathway characteristics and other adults' walking should be conducted. By comparing and contrasting 

this data with findings related to seniors, we can understand different use patterns and needs for 

different age groups in a more comprehensive way.  

 

A limited number of pathways and limited variations in pathway characteristics are involved in the 

present study, and larger number of pathways with more variations need to be examined in future 

research in order to better explore the mechanism of how these characteristics are related to seniors' 

walking. Moreover, the study was conducted in Beijing, China; thus, research in other locations and 

contexts is needed in order to check the applicability of the findings in this study.  

 

Finally, since interviews indicated that many senior users come to park to meet friends, social factors 

influencing seniors' usage should be addressed in future research. Compared with other populations, 

senior people tend to have more leisure time and a less active social life; these factors may influence 

their park use patterns. Better understanding of how socialization and social events may influence 

seniors’ park-based activities can help initiate more programs and attract more people to the park. 
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Appendix A: Senior's Walking Observation Protocol 

 
1. Three observation periods are selected, they are: 7:00AM-9:00AM; 3:00PM-5:00PM; and 

5:30PM-7:30PM. 
 

2. The observation will last for three weeks, and during each week, four weekdays and two weekends 
are selected for observation. During each week, each park will be observed for 3 times in each 
observation period, which will include six observations on weekdays, and three observations on 
weekend. 

 

3. The three observation periods are divided into two groups, including one in the morning, and one in 
the afternoon and evening. Observation in a day will switch between the two parks in these two 
groups of periods, in order to maximize observation days for each park. For example, if Rendinghu 
Park is observed in the morning, Yuetan Park will be observed in the afternoon and evening on the 
same day.  

 

4. Each pathway segment is assigned a number for identification (Figure 1) (Figure 2). Each 
observation for each pathway segment will last for two minutes, and number of senior users and 
other adults passing by the pathway will be recorded.  

 

5. To alleviate bias brought by observation order during each observation, observations will start at 
different gates of the two parks. There are 4 gates in Rendinghu Park, which are locate in the north, 
east, west and south. For Rendinghu Park, first observation will start from north gate, and switch to 
other gates clockwise (north-east-west-south). Yuetan Park only has two gates in the north and east, 
and the first observation will start at north gate, and following observations will change between 
north gate and east gate. 

 

6. During the observation, digital counters will be used in recording numbers of users. The researcher 
will hold one counter in each hand; left hand counter will be used to record number of seniors, 
while right hand for number of other adults. After each observation, number of seniors and other 
adults will be recorded on the hard-copy of data collection form.  

 

7. Random calendar generator is used to randomly select observation day and time for the two parks 
(http://www.random.org/calendar-dates/). The observation will last for three weeks, from August 3 
(Saturday) to August 23 (Friday). Observation day and time will be selected for each week, and will 
result in 3 times of observation for each park at each observation period in each week. First, the two 
days for morning observation in Rendinghu Park are randomly selected from the five work days, 
they are 2013-08-05 (Monday) and 2013-08-07 (Wednesday). Then the two days for morning 
observation in Yuetan Park are randomly selected from the remaining three weekdays (Tuesday, 
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Thursday and Friday), they are 2013-08-08 (Thursday) and 2013-08-09 (Friday). Observation in 
the afternoon and evening will switch to the other park. For weekend observation in Rendinghu 
Park, 2013-08-03 (Saturday) is randomly selected for morning observation. Similar approaches are 
taken to select observation days for the other two weeks, which produces all observation days and 
time.  

 

8. Criteria of white hair and slow walking speed will be applied to identify senior users. 
9. Other adults refer to people who are aged between 20-59. Criteria of height, facial characteristics 

and clothing will be used to screen out children and teenagers.  
10. Senior users who use walkers and crutches will be counted, however, those that use wheelchairs 

will not be recorded.  

August 2013 

Mon Tue Wed Thu Fri Sat Sun 

   1  
 

2  
 

3  
Rendinghu Park  
 
North Gate 

4  
Yuetan Park 
 
East Gate 

Yuetan Park 
 
North Gate 

Rendinghu Park 
 
East Gate 

 
5  
Rendinghu Park 
 
South Gate 

6  
 

7  
Rendinghu Park 
 
West Gate 

8  
Yuetan Park 
 
North Gate 

9  
Yuetan Park 
 
East Gate 

10  
Yuetan Park 
 
North Gate 

11  
Rendinghu Park 
 
West Gate 

Yuetan Park 
 
North Gate 

 Yuetan Park 
 
East Gate 

Rendinghu Park 
 
North Gate 

Rendinghu Park 
 
East Gate 

Rendinghu Park 
 
South Gate 

Yuetan Park 
 
East Gate 

 
12  
Yuetan Park 
 
North Gate 

13  
Rendinghu Park 
 
East Gate 

14  
Rendinghu Park 
 
South Gate 

15  
 

16  
Yuetan Park 
 
East Gate 

17  
Yuetan Park 
 
North Gate 

18  
Rendinghu Park 
 
East Gate 

Rendinghu Park 
 
North Gate 

Yuetan Park 
 
East Gate 

Yuetan Park 
 
North Gate 

 Rendinghu Park 
 
West Gate 

Rendinghu Park 
 
North Gate 

Yuetan Park 
 
East Gate 

 
19  
 

20  
Yuetan Park 
 
North Gate 

21  
Yuetan Park 
 
East Gate 

22  
Rendinghu Park 
 
North Gate 

23  
Rendinghu Park 
 
East Gate 

24  
 

25  
 

 Rendinghu Park 
 
South Gate 

Rendinghu Park 
 
West Gate 

Yuetan Park 
 
North Gate 

Yuetan Park 
 
East Gate 

26  
 

27  
 

28  
 

29  
 

30  
 

31  
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Appendix B: Pathway Characteristics Observation Protocol 

 
 

1. The observer will walk through each pathway segment in the two study sites, and record pathway 
characteristics while walking. 

2. Each pathway segment will be observed and measured for two times, and reliability of observation 
protocol will be checked by comparing the recordings of the two observations. 

3. A number will be assigned to each pathway segment on a map. This number will be used to identify 
pathway segment, and will be recorded on the data entry form (Figure 1)(Figure 2).  
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Figure 1 Pathway Segment ID Numbers in Rendinghu Park
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Figure 2 Pathway Segment ID Numbers in Yuetan Park 

 (Northwestern pathways which are connected to closed areas, are not assigned ID numbers) 
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-------------------------Definition of Measurements and Guide for Observation ------------- 

Definition of each measurement, and photos (taken in the two study sites) of measurement categories 

are provided as examples, in order to better guide the observation.  

1. Measurement 1-Pavement Type: Pavement is defined as the material with which pathways are 
paved (Figure 3).  

 

Figure 3 Pavement Types 

2. Measurement 2- Form: Form of the pathway refers to how a pathway segment layout connects its 
beginning and end, and it includes straight and curving forms (Figure 4). 

Figure 4 Form  
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3. Measurement 3-Width:  Width is identified as the perpendicular distance between borders of the 
pathway, and indicates the width of space for people to pass. The observer will use metric tapeline 
to measure the width of pathway segment (park maps indicate that there is no variation of width on 
the same pathway segment). 

4. Measurement 4-Connection with Activity Zone: Connection with activity zones refers to how 
pathway segment connects with park activity zones, supporting areas, and other park features; these 
areas may be located on pathway ends or adjoin to  their sides (Figure 5). 

5. Figure 5 Connection with Activity Zone 

Activity zones refer to spaces that accommodate users' activities, such as exercise squares, sport 
fields, and lawns. Supporting areas refer to facilities that could support people’s activities, such as 
picnic table, bench, fountain, and shelter.  

 

A pathway segment has two ends and two sides (Figure 6), directions 

are used to distinguish these ends and sides. For instance, if a pathway 

segment follows north-south direction, it will have north end, south end, 

west side and east side. On the other hand, if a pathway segment follows 

west-east direction, it will have west end, east end, north side and south side. 

For those pathways that follow northwest-southeast or northeast-southwest 

directions, they will be classified into the above two groups according to 

whether are they more close to north-south direction or west-east direction. 

Compared with using number to identify ends and sides, such a method 

could more clearly locate pathway ends and sides, and help avoid 

confusions.  

 

 

Figure 6. Pathway 

Ends and Sides 
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6. Measurement 5-Benches: Benches along park pathways will be measured based on their presence, 
number and condition. 
 

7. Measurement 6-Flowers along Pathway: Flowers along pathway refers to the presence of 

flowers along park pathways, in forms of flower field or framed flower bed (Figure 7).  

Figure 7 Flowers 

 

8. Measurement 7-Slope: Slope refers to longitudinal slope of the pathway segment. Slope will be 
measured by software on I-Phone at the most visually steep point on the pathway segment.  

 

9. Measurement 8-Lights along Pathway: Lights along pathway refers to the presence of light 
fixture along a specific pathway segment.  

 

10. Measurement 9- Enclosure Type: Enclosure type refers to whether spaces around pathways are 
vertically defined by tall trees or walls (tall objects refer to objects that are taller than 3 meters). 
These objects may be closely located to the pathway or be at certain distance from a pathway.  

 

Three categories of enclosure type are identified, they are: 1) No Tall Trees/Objects on Either Side, 
2)Tall Trees/Objects on One Side, and 3) Tall Trees/Objects on Both Sides (Figure 8)(Figure 9).  If 
there are no tall trees or objects, related box will be checked. If there are some tall objects, the 
observer will walk on the pathway segment for two times. First time is to observe percentage of tall 
trees/objects on one side, and the second walk is to observe tall trees/objects on both sides. Then 
categories for each kind of enclosure will be recorded.  
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Figure 8 Types of Enclosure 

 

 
Figure 9 Pictures of Different Enclosure Types 

 

 

11. Measurement 10- Degree of Enclosure: Degree of enclosure refers to the way a pathway is 
vertically defined, whether tall objects present along the pathway continuously or not (Figure 10). 
It is measured by lateral visibility.  
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Figure 10 Degree of Enclosure  

 

12. Measurement 11-Degree of Shade: Degree of shade mainly refers to whether pathways are 
horizontally defined by tree shade or other shelter (Figure 11). It will be measured by percentage of 
shade (projected on the ground) to total area of the pathway segment. The observer will walk along 
the pathway and will observe shade on the ground, and then will classify the degree of shade into 
the three categories.  

 

To ensure a high degree of consistency, for all path segments, shade will be measured between 
10:00AM-11:00 AM, and on sunny days.  

Figure 11 Degree of Shade 

13. Measurement 12- Visual Connection with Water: Visual Connection with water considers 
whether users could see water feature when they walk on a pathway segment (Figure 12). Here 
water refers to the main water body in Rendinghu Park, and the small pool in Yuetan Park(Figure 
13).  
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Figure 12 Visual Connection with Water 

Figure 13 Water in Two Parks 

 

14. Measurement 13- Visual Connection with Landmark: Visual connection with landmark is 
defined as whether users could see landmark when they walk on pathway segment(Figure 14). Here 
landmark refers to huge objects that could be seen from distance, such as large sculpture; and 

261 



spaces with unique features. Specifically, for Rendinghu Park, landmark refers to the blue sculpture 
on the north side of the water; for Yuetan Park, landmark refers to traditional pavilions and patios 
(Figure 15).  

Figure 14 Visual Connection with Landmark 

 

Figure 15 Landmarks in the Two Parks  
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Data Entry Form 
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Appendix C: Interview Protocol 

 
 

1. Senior park users will be invited on site to participate in a short interview. First, researcher will 
inquire potential interviewees about whether they have a habit of walking in the park, and 
whether they are aged 60 or above. If they have the habit of walking, and are aged 60 or above, 
the researcher will introduce the purpose of the study and ask whether they have interest and 
fifteen minutes to participate in the interview. To minimize influences of other interviewees, the 
researcher will approach seniors when they are alone. If seniors sit in groups and more than one 
of them are willing to participate in the interview, the researcher will make an appointment with 
them for interview at another time.  

2. To aid interviewees to show their preferred places in the park to walk around, a map of the park 
with photos of most typical pathway segments will be provided. Senior interviewees will be 
asked to identify the pathways they prefer to use the most and the least, and the researcher will 
mark these two kinds of pathways in different color. Their reasons for preference will also be 
inquired, and recorded on the interview form.  

3. For reliability checks, after getting permission from senior interviewees, the interview will also 
be audio recorded. If the interviewee does not agree with use of audio, audio will not be used. 

4. After each interview, the researcher will staple the maps to the interview form, to make sure the 
response is documented properly.  

5. After each interview, the researcher will thank interviewees' participation, and let them know 
their opinions are important to help develop design guidelines of healthy park environment that 
could support senior's walking.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

264 



 
265 



Figure 1 Map of Rendinghu Park 
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Figure 2 Map of Yuetan Park 
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Figure 3 Rendinghu Park Map with Photo (for stickers) 
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Figure 4 Yuetan Park Map with Photos (for stickers) 
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Figure 5 Photos of Rendinghu Park 
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Figure 6 Photos of Yuetan Park
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Appendix D: Park Usages at Pathway Segment Level 
Table D.1. Number of Seniors People Observed on Each Pathway Segment in Rendinghu Park 

 Morning Observation Afternoon Observation Evening Observation 
Weekday Weekend Weekday Weekend Weekday Weekend 

 N Sum Mean N Sum Mean N Sum Mean N Sum Mean N Sum Mean N Sum Mean 
Path01 6 101 16.83 2 39 19.50 5 27 5.40 3 23 7.67 5 55 11.00 3 17 5.67 
Path02 6 84 14.00 2 26 13.00 5 14 2.80 3 15 5.00 5 16 3.20 3 6 2.00 
Path03 5 56 11.20 2 13 6.50 5 13 2.60 3 4 1.33 5 27 5.40 3 15 5.00 
Path04 6 30 5.00 2 9 4.50 5 2 .40 3 0 .00 5 7 1.40 3 0 .33 
Path05 6 23 3.83 2 11 5.50 5 12 2.40 3 7 2.33 5 16 3.20 3 10 3.33 
Path06 6 73 12.17 2 30 15.00 5 25 5.00 3 15 5.00 5 34 6.80 3 16 5.33 
Path07 6 79 13.17 2 53 26.50 5 22 4.40 3 11 3.67 5 27 5.40 3 39 13.00 

 Path08 6 59 9.83 2 33 16.50 5 12 2.40 3 8 2.67 5 30 6.00 3 32 10.67 
Path09 6 82 13.67 2 20 10.00 5 10 2.00 3 5 1.67 5 35 7.00 3 27 9.00 
Path10 6 37 6.17 2 13 6.50 5 4 .80 3 6 2.00 5 11 2.20 3 9 3.00 
Path11 6 19 3.17 2 7 3.50 5 3 .60 3 0 .33 5 3 .60 3 6 2.00 
Path12 6 31 5.17 2 10 5.00 5 4 .80 3 5 1.67 5 14 2.80 3 11 3.67 
Path13 6 11 1.83 2 4 2.00 5 0 .20 3 3 1.00 5 4 .80 3 4 1.33 
Path14 6 110 18.33 2 36 18.00 5 15 3.00 3 12 4.00 5 71 14.20 3 25 8.33 
Path15 6 18 3.00 2 12 6.00 5 3 .60 3 0 .00 5 3 .60 3 2 .67 
Path16 6 90 15.00 2 30 15.00 5 22 4.40 3 6 2.00 5 63 12.60 3 38 12.67 
Path17 6 69 11.50 2 28 14.00 5 13 2.60 3 6 2.00 5 52 10.40 3 24 8.00 
Path18 6 74 12.33 2 24 12.00 5 13 2.60 3 17 5.67 5 27 5.40 3 15 5.00 
Path19 6 93 15.50 2 25 12.50 5 18 3.60 3 11 3.67 5 58 11.60 3 23 7.67 
Path20 6 93 15.50 2 40 20.00 5 18 3.60 3 11 3.67 5 73 14.60 2 24 12.00 
Path21 6 66 11.00 2 26 13.00 5 10 2.00 3 3 1.00 5 26 5.20 3 11 3.67 
Path22 6 106 17.67 2 24 12.00 5 17 3.40 3 9 3.00 5 48 9.60 3 29 9.67 
Path23 6 56 9.33 2 9 4.50 5 13 2.60 3 5 1.67 5 28 5.60 3 11 3.67 
Path24 6 39 6.50 2 7 3.50 5 5 1.00 3 4 1.33 5 21 4.20 3 13 4.33 
Path25 6 4 .67 2 2 1.00 5 0 .20 3 0 .00 5 0 .20 3 0 .33 
Path26 6 24 4.00 2 12 6.00 5 8 1.60 3 0 .33 5 26 5.20 3 14 4.67 
Path27 6 3 .50 2 0 .00 5 0 .20 3 2 .67 5 0 .20 3 0 .33 
Path28 6 79 13.17 2 36 18.00 5 25 5.00 3 10 3.33 5 59 11.80 3 26 8.67 
Path29 6 11 1.83 2 8 4.00 5 2 .40 3 0 .00 5 0 .00 3 3 1.00 
Path30 6 86 14.33 2 31 15.50 5 19 3.80 3 6 2.00 5 59 11.80 3 34 11.33 
Path31 6 58 9.67 2 11 5.50 5 10 2.00 3 2 .67 5 22 4.40 3 17 5.67 
Path32 6 34 5.67 2 6 3.00 5 14 2.80 3 4 1.33 5 25 5.00 3 4 1.33 
Path33 6 91 15.17 1 9 9.00 5 13 2.60 3 13 4.33 5 66 13.20 3 46 15.33 
Path34 6 71 11.83 1 16 16.00 5 29 5.80 3 19 6.33 5 108 21.60 3 33 11.00 
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Table D.2. Number of Other Adults Observed on Each Pathway Segment in Rendinghu Park 
 Morning Observation Afternoon Observation Evening Observation 

Weekday Weekend Weekday Weekend Weekday Weekend 
 N Sum Mean N Sum Mean N Sum Mean N Sum Mean N Sum Mean N Sum Mean 

Path01 6 126 21.00 2 45 22.50 5 39 7.80 3 26 8.67 5 90 18.00 3 50 16.67 
Path02 6 73 12.17 2 18 9.00 5 13 2.60 3 7 2.33 5 39 7.80 3 14 4.67 
Path03 5 48 9.60 2 19 9.50 5 16 3.20 3 4 1.33 5 46 9.20 3 33 11.00 
Path04 6 10 1.67 2 7 3.50 5 4 .80 3 3 1.00 5 9 1.80 3 3 1.00 
Path05 6 35 5.83 2 15 7.50 5 6 1.20 3 4 1.33 5 29 5.80 3 27 9.00 
Path06 6 78 13.00 2 21 10.50 5 21 4.20 3 14 4.67 5 34 6.80 3 30 10.00 
Path07 6 93 15.50 2 42 21.00 5 23 4.60 3 21 7.00 5 94 18.80 3 77 25.67 
Path08 6 60 10.00 2 20 10.00 5 14 2.80 3 6 2.00 5 55 11.00 3 32 10.67 
Path09 6 58 9.67 2 23 11.50 5 14 2.80 3 4 1.33 5 68 13.60 3 45 15.00 
Path10 6 50 8.33 2 17 8.50 5 6 1.20 3 11 3.67 5 32 6.40 3 18 6.00 
Path11 6 21 3.50 2 4 2.00 5 3 .60 3 4 1.33 5 8 1.60 3 11 3.67 
Path12 6 48 8.00 2 7 3.50 5 12 2.40 3 11 3.67 5 23 4.60 3 22 7.33 
Path13 6 23 3.83 2 6 3.00 5 3 .60 3 6 2.00 5 9 1.80 3 3 1.00 
Path14 6 92 15.33 2 29 14.50 5 42 8.40 3 18 6.00 5 147 29.40 3 72 24.00 
Path15 6 28 4.67 2 4 2.00 5 8 1.60 3 0 .33 5 24 4.80 3 6 2.00 
Path16 6 79 13.17 2 30 15.00 5 26 5.20 3 13 4.33 5 180 36.00 3 88 29.33 
Path17 6 55 9.17 2 19 9.50 5 12 2.40 3 5 1.67 5 91 18.20 3 56 18.67 
Path18 6 62 10.33 2 26 13.00 5 10 2.00 3 6 2.00 5 61 12.20 3 36 12.00 
Path19 6 81 13.50 2 24 12.00 5 19 3.80 3 7 2.33 5 131 26.20 3 63 21.00 
Path20 6 103 17.17 2 31 15.50 5 24 4.80 3 18 6.00 5 139 27.80 2 79 39.50 
Path21 6 35 5.83 2 13 6.50 5 4 .80 3 6 2.00 5 34 6.80 3 21 7.00 
Path22 6 57 9.50 2 15 7.50 5 11 2.20 3 11 3.67 5 83 16.60 3 35 11.67 
Path23 6 28 4.67 2 14 7.00 5 15 3.00 3 8 2.67 5 63 12.60 3 14 4.67 
Path24 6 26 4.33 2 6 3.00 5 9 1.80 3 6 2.00 5 39 7.80 3 14 4.67 
Path25 6 3 .50 2 3 1.50 5 0 .00 3 2 .67 5 0 .00 3 0 .00 
Path26 6 33 5.50 2 11 5.50 5 11 2.20 3 10 3.33 5 41 8.20 3 17 5.67 
Path27 6 3 .50 2 0 .50 5 3 .60 3 0 .00 5 5 1.00 3 4 1.33 
Path28 6 56 9.33 2 16 8.00 5 10 2.00 3 11 3.67 5 115 23.00 3 57 19.00 
Path29 6 10 1.67 2 3 1.50 5 4 .80 3 4 1.33 5 3 .60 3 7 2.33 
Path30 6 63 10.50 2 20 10.00 5 19 3.80 3 18 6.00 5 97 19.40 3 49 16.33 
Path31 6 43 7.17 2 10 5.00 5 8 1.60 3 9 3.00 5 82 16.40 3 39 13.00 
Path32 6 30 5.00 2 9 4.50 5 14 2.80 3 4 1.33 5 67 13.40 3 24 8.00 
Path33 6 86 14.33 1 5 5.00 5 20 4.00 3 18 6.00 5 158 31.60 3 123 41.00 
Path34 6 114 19.00 1 14 14.00 5 39 7.80 3 27 9.00 5 140 28.00 3 118 39.33 
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Table D.3. Number of Senior People Observed on Each Pathway Segment in Yuetan Park 

 Morning Observation Afternoon Observation Evening Observation 
Weekday Weekend Weekday Weekend Weekday Weekend 

 N Sum Mean N Sum Mean N Sum Mean N Sum Mean N Sum Mean N Sum Mean 
Path01 4 42 10.50 3 28 9.33 6 18 3.00 2 0 .50 6 44 7.33 2 11 5.50 
Path02 4 28 7.00 3 35 11.67 6 21 3.50 2 2 1.00 6 32 5.33 2 11 5.50 
Path03 4 9 2.25 3 4 1.33 6 7 1.17 2 0 .50 6 6 1.00 2 0 .50 
Path04 4 7 1.75 3 3 1.00 6 8 1.33 2 0 .50 6 13 2.17 2 3 1.50 
Path05 4 14 3.50 3 14 4.67 6 4 .67 2 0 .50 6 5 .83 2 0 .50 
Path06 4 11 2.75 3 5 1.67 6 5 .83 2 0 .50 6 4 .67 2 0 .00 
Path07 4 13 3.25 3 19 6.33 6 5 .83 2 0 .50 6 7 1.17 2 3 1.50 
Path08 4 5 1.25 3 2 .67 6 0 .00 2 0 .00 6 0 .00 2 0 .50 
Path09 4 12 3.00 3 21 7.00 6 9 1.50 2 3 1.50 6 5 .83 2 4 2.00 
Path10 4 11 2.75 3 10 3.33 6 4 .67 2 0 .00 6 7 1.17 2 2 1.00 
Path11 4 32 8.00 3 29 9.67 6 16 2.67 2 2 1.00 6 14 2.33 2 8 4.00 
Path12 4 29 7.25 3 32 10.67 6 14 2.33 2 4 2.00 6 27 4.50 2 9 4.50 
Path13 4 4 1.00 3 0 .33 6 0 .17 2 2 1.00 6 0 .17 2 2 1.00 
Path14 4 31 7.75 3 18 6.00 6 17 2.83 2 3 1.50 6 20 3.33 2 14 7.00 
Path15 4 26 6.50 3 20 6.67 6 14 2.33 2 2 1.00 6 26 4.33 2 5 2.50 
Path16 4 23 5.75 3 8 2.67 6 8 1.33 2 0 .00 6 19 3.17 2 2 1.00 
Path17 4 10 2.50 3 6 2.00 6 12 2.00 2 4 2.00 6 3 .50 2 3 1.50 
Path18 4 35 8.75 3 32 10.67 6 14 2.33 2 3 1.50 6 33 5.50 2 8 4.00 

Path019 4 21 5.25 3 26 8.67 6 20 3.33 2 4 2.00 6 33 5.50 2 3 1.50 
Path20 4 4 1.00 3 0 .33 6 2 .33 2 0 .00 6 3 .50 2 0 .00 
Path21 4 34 8.50 3 24 8.00 6 14 2.33 2 0 .00 6 30 5.00 2 5 2.50 
Path22 4 3 .75 3 2 .67 6 0 .17 2 0 .00 6 5 .83 2 0 .00 
Path23 4 40 10.00 3 22 7.33 6 12 2.00 2 0 .50 6 20 3.33 2 7 3.50 
Path24 4 45 11.25 3 16 5.33 6 15 2.50 2 0 .50 6 32 5.33 2 12 6.00 
Path25 4 2 .50 3 0 .00 6 0 .00 2 0 .00 6 0 .00 2 0 .00 
Path26 4 0 .25 3 0 .33 6 2 .33 2 0 .00 6 0 .00 2 0 .00 
Path27 4 2 .50 3 0 .33 6 6 1.00 2 0 .50 6 0 .00 2 0 .50 
Path28 4 30 7.50 3 20 6.67 6 17 2.83 2 2 1.00 6 33 5.50 2 11 5.50 
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Table D.3. Continued 

Path29 4 2 .50 3 0 .00 6 0 .17 2 0 .00 6 2 .33 2 0 .00 
Path30 4 0 .00 3 2 .67 6 0 .00 2 0 .00 6 2 .33 2 0 .00 
Path31 4 0 .00 3 0 .00 6 0 .00 2 0 .00 6 0 .00 2 0 .00 
Path32 4 0 .25 3 3 1.00 6 0 .17 2 0 .00 6 0 .17 2 4 2.00 
Path33 4 4 1.00 3 2 .67 6 0 .17 2 0 .50 6 6 1.00 2 0 .50 
Path34 4 9 2.25 3 6 2.00 6 6 1.00 2 0 .50 6 8 1.33 2 0 .50 
Path35 4 24 6.00 3 10 3.33 6 11 1.83 2 0 .50 6 24 4.00 2 7 3.50 
Path36 4 36 9.00 3 36 12.00 6 20 3.33 2 0 .50 6 44 7.33 2 13 6.50 
Path37 4 5 1.25 3 0 .00 6 0 .17 2 0 .00 6 5 .83 2 0 .00 
Path38 4 4 1.00 3 3 1.00 6 6 1.00 2 0 .00 6 0 .17 2 0 .00 
Path39 4 5 1.25 3 11 3.67 6 0 .00 2 0 .00 6 3 .50 2 0 .50 
Path40 4 5 1.25 3 3 1.00 6 0 .17 2 0 .00 6 2 .33 2 0 .50 
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Table D.4. Number of Other Adults Observed on Each Pathway Segment in Yuetan Park 

 

 Morning Observation Afternoon Observation Evening Observation 
 Weekday Weekend Weekday Weekend Weekday Weekend 
 N Sum Mean N Sum Mean N Sum Mean N Sum Mean N Sum Mean N Sum Mean 
Path01 4 42 10.50 3 27 9.00 6 25 4.17 2 11 5.50 6 77 12.83 2 29 14.50 
Path02 4 38 9.50 3 25 8.33 6 28 4.67 2 8 4.00 6 56 9.33 2 23 11.50 
Path03 4 9 2.25 3 5 1.67 6 6 1.00 2 0 .50 6 16 2.67 2 0 .00 
Path04 4 11 2.75 3 4 1.33 6 6 1.00 2 0 .00 6 25 4.17 2 3 1.50 
Path05 4 6 1.50 3 6 2.00 6 0 .17 2 0 .50 6 7 1.17 2 2 1.00 
Path06 4 12 3.00 3 3 1.00 6 0 .17 2 0 .00 6 7 1.17 2 3 1.50 
Path07 4 22 5.50 3 6 2.00 6 0 .17 2 0 .50 6 25 4.17 2 4 2.00 
Path08 4 4 1.00 3 0 .00 6 0 .00 2 0 .50 6 4 .67 2 3 1.50 
Path09 4 12 3.00 3 11 3.67 6 12 2.00 2 3 1.50 6 12 2.00 2 3 1.50 
Path10 4 10 2.50 3 13 4.33 6 7 1.17 2 0 .50 6 20 3.33 2 5 2.50 
Path11 4 32 8.00 3 13 4.33 6 11 1.83 2 0 .50 6 38 6.33 2 3 1.50 
Path12 4 14 3.50 3 15 5.00 6 10 1.67 2 6 3.00 6 41 6.83 2 16 8.00 
Path13 4 0 .25 3 0 .00 6 0 .17 2 0 .00 6 4 .67 2 5 2.50 
Path14 4 26 6.50 3 10 3.33 6 13 2.17 2 2 1.00 6 31 5.17 2 23 11.50 
Path15 4 33 8.25 3 12 4.00 6 26 4.33 2 0 .50 6 40 6.67 2 12 6.00 
Path16 4 15 3.75 3 9 3.00 6 8 1.33 2 0 .00 6 16 2.67 2 3 1.50 
Path17 4 7 1.75 3 4 1.33 6 9 1.50 2 0 .50 6 8 1.33 2 0 .50 
Path18 4 26 6.50 3 15 5.00 6 11 1.83 2 4 2.00 6 28 4.67 2 12 6.00 
Path019 4 26 6.50 3 20 6.67 6 8 1.33 2 5 2.50 6 25 4.17 2 7 3.50 
Path20 4 0 .25 3 0 .00 6 0 .00 2 0 .00 6 4 .67 2 0 .00 
Path21 4 24 6.00 3 10 3.33 6 11 1.83 2 0 .00 6 23 3.83 2 10 5.00 
Path22 4 4 1.00 3 2 .67 6 0 .17 2 0 .00 6 14 2.33 2 3 1.50 
Path23 4 37 9.25 3 10 3.33 6 20 3.33 2 0 .00 6 31 5.17 2 0 .00 
Path24 4 23 5.75 3 11 3.67 6 8 1.33 2 6 3.00 6 29 4.83 2 7 3.50 
Path25 4 0 .00 3 0 .00 6 3 .50 2 0 .00 6 0 .17 2 0 .00 
Path26 4 3 .75 3 0 .00 6 0 .00 2 0 .00 6 4 .67 2 0 .00 
Path27 4 5 1.25 3 0 .33 6 5 .83 2 0 .00 6 0 .17 2 0 .00 
Path28 4 32 8.00 3 10 3.33 6 8 1.33 2 4 2.00 6 29 4.83 2 10 5.00 
Path29 4 0 .25 3 2 .67 6 0 .17 2 0 .00 6 0 .00 2 0 .00 
Path30 4 0 .00 3 0 .33 6 0 .17 2 0 .00 6 8 1.33 2 2 1.00 
Path31 4 0 .00 3 0 .00 6 0 .17 2 0 .00 6 3 .50 2 0 .00 
Path32 4 0 .25 3 0 .00 6 0 .17 2 0 .50 6 5 .83 2 0 .00 
Path33 4 4 1.00 3 0 .00 6 2 .33 2 0 .00 6 5 .83 2 0 .50 
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Table D.4. Continued 
Path34 4 10 2.50 3 9 3.00 6 5 .83 2 2 1.00 6 14 2.33 2 0 .50 
Path35 4 11 2.75 3 6 2.00 6 10 1.67 2 0 .50 6 13 2.17 2 10 5.00 
Path36 4 16 4.00 3 16 5.33 6 16 2.67 2 3 1.50 6 55 9.17 2 15 7.50 
Path37 4 2 .50 3 2 .67 6 0 .00 2 0 .50 6 4 .67 2 3 1.50 
Path38 4 2 .50 3 2 .67 6 5 .83 2 3 1.50 6 0 .17 2 2 1.00 
Path39 4 5 1.25 3 3 1.00 6 2 .33 2 0 .00 6 9 1.50 2 0 .50 
Path40 4 5 1.25 3 0 .33 6 3 .50 2 0 .00 6 2 .33 2 0 .50 
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Appendix E: Interview Transcriptions 
Table E.1.Interviews in Rending Park 

N
o No. Gen

der Age Visit 
Frequency 

Visit time 
in a day Feeling Route Features/Route like Features/Route do not like other comments 

1 1 M 76 Everyday Morning Feel good. 
Northern part 
around the water, 
walk for two circles 

Shady road in southern part. 
Flowers, grass, water, shade. 

Do not have, the park is a little 
small. 

Do not have requirement 
of pavement. 

2 2 FM 76 2 times 
Everyday 

Morning, 
afternoon 
or 
evening 

Good for sleep, appetite. 
Could meet and talk with 
friends. 

Pathway connected 
west gate and 
bulletin 
(Newspaper) board 

Pathway around bulletin board, like 
pathways around water, like grass. 

Not much, a little crowded at 
7,8PM. 

The park is maintained 
well 

6 3 FM 74 2 times 
every week Morning Good for health, and feel 

happy, good for mood. 
Northern part 
around the water, 
walk for one circle 

Northern pathways around water, 
like water, tree, many friends there. 
There is a blue sculpture, and in the 
spring, there flowers, very beautiful. 

Sometimes people sing there, a 
little noisy. In the winter, there is 
ice on the marble pavement, very 
slippery, dangerous for senior 
people, the track pavement is much 
better. 

Have heart disease. It is 
the favorite park among 
all nearby parks. 

7 4 FM 82 Everyday Morning 
7:00AM 

Air is fresh, there are 
many trees, very clean, 
could talk with friends, 
walk in a big circle for one 
circle. 

Northern part 
around the water 

Northern part, just habit, southern 
part also have many trees and 
flowers, go to west gate to buy 
vegetables. 

 

Use walker, there are 
restrooms near every 
entrances, very 
convenient to senior 
people. 

8 5 M 75 the first 
time come  Good for health, and feel 

happy, good for mood 
West gate to the 
central square 

Green spaces, and water, many 
places to rest None  

9 6 FM 83 Everyday 
Morning, 
too hot at 
other time 

Good to kill time, good to 
health, appetite. 

Northern part and 
Southern part, 2-3 
circles 

Clean, like water, restroom is 
convenient, could see people go 
around 

None Apart from walking, also 
do exercise. 

10 7 FM 72 Everyday Morning, 
8-9 AM 

Is not able to engage in 
vigorous activity, could 
only walk. Air is very 
fresh. 

North gate to south 
gate, 1 circle 

Like shady road in southern part, 
because it is cool and have flowers 
around it. Like place where 
pavement is flat, like water ,trees. 
Like the track in the northern part 
because it is very flat. 

Nothing much, a little small, Have pain in knee. 

11 8 FM 83 2 times 
everyday 

8:00-11:0
0 AM, 
7:00 PM 

Have pain on leg, so could 
not move a lot. Walking is 
good for mood, at the 
same time, could talk with 
friends 

Come in from north 
gate or west gate, 
and walk between 
the two gates 

Do not go to southern part. Like 
scenery in the northern part, like 
flower, grass, grass, like water most. 

Southern part is a little too far for 
me, and need more trees . Do not 
like pavement of bricks, it is 
dangerous and easy to fall down. 

Should not water the 
grass in the daytime, it 
makes benches wet, and 
people could not sit on 
them. 

24 9 FM 74-7
9 Everyday 

Morning, 
there are 
no 
organized 
activities 
in the 
afternoon 

Engaging in activities is 
good for health. 

Northern and 
southern part 

Like water, there is an area near 
water where could dance. 

Nothing much, there should be 
more pavilions, shelters and 
benches, especially it is very 
needed in rainy day. 

 

25 10 M 85 Everyday 1 time, 
morning 

Walking is good for 
health and mood, park 
environment makes 
people feel better. 

Northern part, 
usually walk for one 
hour 

Northern part, there is water and 
more flat pavements. Trees, flowers, 
and very open water. Also like 
shady pathway in the southern part. 
It is cool there, and have benches 
that could sit on. 

Too many elevations changes in 
southern part. The sunken square 
make people feel bad, do not like. 
Also the pavement of the square is 
not flat, with grass between stones, 
uneven. The distance between 
stones are not consistent, and it is 
not easy to step on. Moreover, the 
steps are not convenient. 

Entering gate is related to 
where they live, need 
more benches. 
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Table E.1. Continued 

26 11 FM 72 2 times 
everyday 

6:00Am, 
and after 
having 
breakfast 

It feels good, environment is 
good, there are water, and 
people dance and sing here. 
Could see flowers, it is good 
for mood and health, stay for 
one hour. 

Northern and 
southern part 

Prefer the lake most, there are 
flowers, trees, ducks. It is very 
open, when sitting by the lake, 
can have good mood. There are 
lotus there, like watching flowers 
and fish. Also like the shady 
pathway in the southern part, 
there are flowers, trees and grass 
there. 

Pavement is not flat enough, the 
sunken square is not convenient, 
especially there are grass between 
stones, very difficult to walk on 

Involved in the initial 
construction of the park, 
has a larger water before, 
and could boating on it. 
There are so few shelters 
and benches, and 
pavement in the southern 
part is not convenient for 
seniors and children. 

27 12 M 76 Everyday 
Morning 
8:00-10:0
0AM 

Air is fresh, and it is good for 
health, usually stay for two 
hours. 

Northern and 
southern part 

Like the  track, the pavement is 
good. 

Sometimes there are many people, 
and a little crowded  

28 13 M 83 3-4 times 
every week 

Morning 
or 
afternoon
, will not 
come on 
rainy 
days 

It feels good, walking is one 
kind of activity that is good 
for health. 

Northern and 
southern part, enter 
the park from west 
gate, and will 
exercise in the 
northeastern part. 
Usually walk for 
one big circle, has a 
routine route 

Like northern pathways around 
water. There are lotus, fishes 
there. Shady pathway in the 
southern part is also good, there 
are pavilion, benches there. 

Do not like the sunken square, it is a 
little dangerous for senior people. 
There are grass between stones, it 
feels uncomfortable, especially for 
people use wheelchair or has 
disability in moving. Steps are also 
not convenient. 

 

29 14 FM 80 everyday 

1 time, 
morning 
or 
evening, 
usually 
morning, 
evening 
is noisy 

Air is fresh, it is good for 
health, could communicate 
with people, which is also 
good for mental health. 

Northwestern part 
and southern part 

Like northern pathways around 
water. Like shady pathway in the 
southern part, there are many 
flower beds, which are well 
designed. Also like lotus and 
ducks in the water. 

A little crowded, sometimes there 
are too many people, especially in 
the evening, too noisy. It is much 
quieter in the morning. It is difficult 
for senior people to use the sunken 
square, for there are elevation 
changes and steps. 

The park is well 
maintained and managed. 
Have pain on waist, thus 
could not exercise a lot 

30 15 FM 73 Everyday 1 time 
morning 

It is convenient to come..it is 
good for both health and 
mood. It is also enjoyable to 
chat with senor people, and 
feel very happy to socialize 
with others. 

Northern part 
around the water, 
usually walk for two 
circles, and take 
around 40 minutes 

It is well designed, like water, 
flowers, and shady pathway in the 
southern part. Very like to watch 
flowers, such as lotus. 

Sometimes there are too many 
people there, a little crowded. There 
are not enough shelters, so will not 
go out if it is cloudy or rainy. When 
reading newspapers in the bulletin, 
have to use glasses. 

The park is well 
maintained and managed, 
manager change some 
more flat pavement 
immediately after users 
complained about the 
uneven ground 

34 16 FM 79 Everyday 
1 time 
morning, 
8:00-10:0
0 AM 

It is good for health, live 
close to the park. 

Northern part 
around the water 

More prefer northern part, like 
pathways around water, also live 
close to northern part. 

Do not go to southern part often, 
should add more benches. 

Apart from walking, also 
do exercise, it is boring to 
just stay at home, and the 
park is very clean. 

35 17 M 76 Everyday 

1 time in 
the 
morning, 
sometime
s in the 
afternoon 

It is very relaxing, and good 
for health, sceneries are very 
beautiful, many green things, 
and the air is also fresh. 

Northern and 
southern part, for 
two big circles 

Like track pavement, and 
pathways around water, also the 
European style buildings in the 
southern part. 

The park is not large enough, it is 
shinny in the afternoon, needs more 
shade. 

The park is well managed 
and maintained, need 
more commercial places, 
such as coffee shop. 

 

 

 

 

279 



Table E.1. Continued 

36 18 FM 74-7
9 Everyday 

1 time in 
the 
morning, 
afternoon 
is too hot 

Air is fresh, it is good to 
exercise, has a good mood, 
could chat with others, and 
many common topics with 
other senior people. It is 
happy to watch trees, in 
contrast, the urban streets do 
not have good air, and it is 
dangerous to cross road. Here 
the park is located in the 
neighborhood, and there is no 
need to cross road to the park. 

Northeastern part of 
the park 

Northern part is cool, there is 
wind there. Like northern part 
more, since there are water, trees, 
flowers, and very clean. Also like 
track, it is very flat, and it is cool 
just sitting under trees. 

There are not enough benches in the 
southern part, sometimes it is a little 
crowded. 

The water in the southern 
part is stagnant, so it is 
not easy to maintain, and 
it has smell. Feels very 
happy with the park, it is 
really important  and 
good for senior citizens. 

37 19 FM 69 Everyday 

1 time in 
the 
morning 
in 
summer, 
comes at 
2-3:00 
PM in the 
afternoon 
in winter 

It is good for heath, could 
enjoy life, also good for 
mood. It feels bad just stay at 
home. And could socialize 
with others in the park. 

Northern and 
southern part, for 
one big circle 

Like water, flat track, and the 
shady pathway in southern part. 

The park is small, sometimes too 
many people here, especially in the 
evening. So do not visit the park in 
the evening. It is better in the 
morning, there should be more 
benches, for senior people need rest 
while walking. 

Have pain on legs, so like 
sitting under sunshine. 
The park becomes better 
with the development of 
China. 

41 20 M 
80 
and 

abov
e 

Everyday 

1 time in 
the 
morning, 
7:00 AM 
comes, 
and 10:00 
AM 
leaves 

It feels good, the air is good, 
air outside is not good for 
there are so many cars. 

Northern and 
southern part, a big 
circle, more than 20 
minutes 

Like northern part, for there is 
water there, also grass, flowers, 
like quiet place. 

Sometimes there are too many 
children there, a little messy, park 
should be more quieter. 

 

42 21 FM 79 3-4 times 
every week 

1 time in 
the 
morning 

Have pain on the wais, 
walking is good for health 
and mood, there are trees, 
and park environment is 
good. 

Northern part, for 
two circles 

Like pathways around water, like 
water, it is better than southern  
part. 

Not go to southern part so often, 
nothing much uncomfortable.  

43 22 M 70 Everyday 
I time in 
the 
morning 

It is good for health, also 
have opportunity to have 
friends. Air is fresh, and 
environment is good, there 
are no cars in th park. 

Northern part, for 
one circle 

Like water, the park is located in 
neighborhood, so it is very 
convenient for senior people and 
children. 

Do not like the sunken square, it is 
not convenient for seniors who 
have difficulties in moving. 

Should not spray 
insecticide in the daytime 
when there are many 
people using the park. 

44 23 M 76 2-3 times 
every week 

1 time, 
sometime
s in the 
morning, 
sometime
s in the 
afternoon 

Feel very happy, especially 
when it is sweating, the air 
fresh, it feels better than 
staying at home. 

Northern part, for 
2-3 circles 

Everywhere is good, there are 
trees, it is cool. Bring children to 
the sunken square. Like water, 
could see ducks and goldfish. 
Like pathways around water. 

Nothing much, usually go in big 
circle, not go to the sunken square a 
lot 
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Table E.1. Continued 

45 24 FM 74 Everyday 

I time, 
not fixed, 
morning 
or 
evening, 
morning 
is not so 
often 

Walking is good for health, it 
feels better to walk a big 
circle, mood will be better, 
and it is great to meet friend 
and chat with them. 

Northern and 
southern part, a big 
circle 

There is water in the northern 
part, where it is more open, like 
the water. Also like the shady 
road, for there are flowers along 
it. 

Exercise equipments are not 
enough, do not like the sunken 
square in the southern part, it is like 
a big hole, there should be more 
benches, they are not enough. 
Pavement is flat. 

 

46 25 FM 85 Everyday 
1 time, 
8:00-9:00 
AM 

Walking is good for health, 
the park is clean and quiet, it 
is good for mood. Park is safe 
for there no cars in the park, 
however, it is dangerous to 
walk on the city street. 

Northern and 
southern part, walk 
for two circles 

Like all, southern part is cool, not 
hot, and there are many flowers. 

Not managed so well, some people 
step on the ornamental lawn, it is 
not good manner. 
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Table E.2.Interviews in Yuetan Park 

No No. Gender Age 
Visit 

Frequen
cy 

Visit time in 
a day Feeling Route Features/Route like Features/Route do not 

like other comments 

3 1 M 63 Everyda
y 

2 times 
everyday 
9:00AM, 
3:00PM 

Feel good, environment is good, 
there is tree, walking is good for 
mood and digestion. 

Big circle in southern part. 
Southern part, there are more 
beautiful sceneries, have 
different flowers in different 
seasons. 

 
In the central pavilion and 
water area, there are 
volunteer opera 
performance, very attractive 

4 2 M 80 Everyda
y 

2 times 
everyday 
9:00-10AM, 
3:00-4:00P
M 

Air is fresh, could meet friend, 
chat and social with other senior 
people. More happy, there are 
flowers, grass, trees and shad, 
also cool breeze. 

Northern and southern part, 
big circles, walk two circles, 
20 minutes for every one 
circle. 

Southern part, there are 
shades, trees, flowers, and 
children. It is interesting to 
seeing children playing 
around. 

Too many trees in 
northern part, no place to 
rest, no benches to sit on. 

 

5 3 FM 76 
3-4 

times 
Every 
week 

1 time 
Everyday, 
sometimes 
also come in 
the evening, 
8:00-9:00A
M, 7:00 PM 

Good for mood, air is fresh, 
scenery is beautiful, park's layout 
is good. 

Both northern and southern 
part, one circle. 

Northern part, because there 
are many pine trees. In the 
southern part, there are 
flowers, grass, squares, 
water, also like. 

None. Should have more 
shelters and benches. 

After walking, will go to the 
outdoor gym to exercise. 
People  who want to 
exercise walk along big 
circle; in contrast, people 
who what see sceneries walk 
in small circle 

12 4 FM 70 
3-4 

times 
Every 
week 

1 time 
everyday, 
morning 

There are many pine trees, air is 
very fresh, there is tree shade, and 
better than small gardens on the 
street, good place for exercise. 

Both northern and southern 
part, one big circle, or two 
small circles. 

Northern part, because there 
are many trees and air is 
fresh, like pathways with 
flowers and shade. Flowers 
are very beautiful. 

Do not like narrow 
pathways, they are not 
flat, southern part has no 
shade and, too sunny. 

Some part is closed to 
public, and the tower may 
have radiations. 

13 5 M 63 Everyda
y 

2 times 
everyday, 
9:00AM, 
3:00 PM 

Park is very quiet, and it is good 
for health and mood. 

Curving pathways in 
southern part 

Southern part, there are 
flowers, children there. Road 
is flat, and many restrooms, 
very convenient. 

Sceneries in the northern 
part are monotonous, 
there are no squares, 
benches. For the 
southern part, it is a little 
shinny, needs more 
shade. 

Spend 1 hour on roads go to 
and go back from park, 
spend around 40-50 minutes 
in the park. 

14 6 M 78 
4-5 

times 
every 
week 

1 time 
everyday, 
8:00-10:00 
AM 

Do some activity, which is good 
for waist. Air is fresh compared 
with it outside, also ,will not be 
disturbed by pets. 

Southern part, far to the 
outdoor gym. 

Southern part, there are many 
places to rest, and people 
engage in activities there, 
also there are flowers and 
small squares. 

There are no benches, 
sitting areas in the 
northern part, and only 
have several roads there. 
There are too many pine 
trees there, not easy for 
people to go into and 
engage in activity. 

Apart from walking, will do 
exercise at outdoor gym. 

15 7 M 81 Everyda
y 

1 time 
everyday, 
7:30-9:30 
AM 

Very good. It is good to health, 
and the air is fresh than outside, 
have been involved in exercise 
for decades, it is good for 
longevity. 

Southern part, 9 circles. Southern part, the sceneries 
are very beautiful. 

Northern part is not 
suitable for walking, 
pathways are not in 
circle. 

Corner of pathways should 
not be perpendicular, but 
should be round. 

16 8 FM 81 Everyda
y 

1 time 
everyday, 
morning, if it 
cool, will 
come out in 
the afternoon 

Good for health, and has diabetes, 
doctor said walking is good for 
reducing blood glucose. 

A big circle and buy some 
vegetables. 

Southern part, the sceneries 
are very beautiful, a lot of 
sitting areas. Full of people, 
and there are performances 

Northern part is 
monotonous, no sitting 
area. 

The park is good, very few 
inconvenient things. 
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Table E.2. Continued 

17 9 FM 85 Everyda
y 

2 times 
everyday 

Air is fresh, feels very good. 
Many plants that could help 
refresh air, good for mood. If 
walk on the street, there is traffic 
and cars. 

Walk for a big circle. 

Northern part, there are many 
pin trees. In the southern part, 
there are flowers, senior people 
like colorful things. Flowers 
and grass are very important. 
Shade and cleanness are also 
very important. 

Nothing much. 

live very close to the park, 
and it only takes several 
minutes to the park. Use 
wheelchair to the park, to 
protect knee. Senior 
people do not need too 
large park. This park is 
suitable in size, and there 
are many flowers. 

18 10 FM 82 Everyda
y 

1 time 
everyday, 
9:00-10:00 
AM 

Good for health, and the air is 
very fresh, good for longevity and 
mood, stay for one or two hours. 

Southern part, one or 
two circles. 

Southern part, full of places for 
activities, sitting areas, shelters, 
and have place to walk around 

Not really, use crutch to 
avoid fall.  

19 11 FM 85 Everyda
y 

1 time 
everyday, in 
the morning 

If do not move, may gradually 
loose ability of moving. Walking 
could help boy move, air is fresh, 
could talk with friends, and have 
a seat 

Southern part. 

Southern part, there is a pool 
and activity area there, people 
could sit together and talk to 
each other. In the northern part, 
there are many trees. 

Not really, the pavement is 
flat. 

Use a walker, do not have 
special needs, just care 
about fresh air. 

20 12 FM 76 Everyda
y 

2 times 
everyday, 
morning and 
evening, 
sometimes 
will be three 
times. 

It is good for health and mood. 
The park is small but have special 
features. The air is fresh. Good 
for exercise, watching people. It 
is very good for seniors and just 
like going to work. It is only ten 
minutes from home. 

Northern and southern 
part. 

Like sitting in the northern part, 
there are more shads and 
benches, would like to walk in 
the southern part, there are 
divers sceneries and outdoor 
gym and exercise equipments. 

Benches are too few, should 
add more. The main square 
in the northern part is too 
close to the road, and there 
are many noises. Some 
times a little noisy for 
people bring stereo when 
performance. Should use 
broadcast to encourage 
good manner, and 
newspaper bulletin should 
have more newspapers and 
should update regularly. 

 

21 13 M 77 
3-4 

times 
Every 
week 

1 time 
everyday, 
7:00-9:00 
AM 

Have a good mood, air is fresh, 
park is full of activities and 
exercise equipments, 
environment is good. There are 
flowers and grass. It is so great to 
have the park in this dense  
community. Much better than 
walk on city street. 

Enter in from east gate, 
and leave from 
northern gate, walk in 
the southern part. 

Different areas have different 
design style. More like southern 
part than northern part, there are 
trees, grass, flowers, and water 
in the southern part. 

Do not use remote 
pathways, walk in big 
circle, do not use narrow 
pathways in small circles. 

Live only one bus stop 
from the park, it takes 15 
minutes to walk to the 
park. The pavement is 
fine, senior people can 
walk slowly, park is 
changing in good 
direction. 

22 14 M 79 
3-4 

times 
Every 
week 

1 time 
everyday, 
morning 

Air is fresh and it is cool, good for 
health. Feel uncomfortable if not 
exercise. 

 

Southern part, there are more 
pavilion, trees, benches 
restroom there. Use main 
pathways, there are mosquitoes 
in the small pathways. 

Not much, northern part 
have benches, and southern 
part have squares. 

Take bus, about four 
stops, go back to home at 
11:00AM. 

23 15 FM 70 Everyda
y 

1 time 
everyday, 
8:00-10:00A
M, 
sometimes 
come in the 
afternoon 
2:00-4:00 
PM 

Walking is good to remove pain 
on the leg, there are many trees, 
often walk for two hours, almost 
10 kilometers, often rest in the 
middle. 

Walk in the southern 
part, for 3-4 circles, 
often walk on main 
pathways, rather than 
small pathways. 

Southern part, there are more 
flowers, tress. 

Northern part, there are 
many trees, however, do not 
like sceneries there, there 
are less benches in the 
northern part. 

The park is clean, and 
well maintained. 
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Table E.2. Continued 

31 16 FM 80 Everyda
y 

1 time 
everyday, 
7:30 

Walking is good for health, the air 
in the park is fresh, live close to 
the park, good for mood. It is a 
routine of retirement life. Usually 
walk for 40 minutes, and do other 
activities for 20 minutes. 

Northwestern part. 
pathways in northwestern 
part, for two circles. 
Sometimes walk on the 
square near north gate, the 
square is not big, and takes 
only five minutes to walk a 
circle. Usually walk for 4-5 
circles. If walking fast, it 
takes 4-5 minutes, if walk 
slowly, it takes 6-7minutes. 

Like the traditional central 
area, for there is a pool and 
goldfish in it. 

There is only a small 
pool, needs more water 
in the park, nothing 
much that dislike. The 
park is good for exercise, 
however, may be a little 
monotonous for tourism. 

When the park is 
refurbished, have to 
walk on the urban 
street, it is not a good 
experience. 

32 17 FM 
80 
and 

abov
e 

Everyda
y 

1 time 
everyday, 
morning 

Walking is good for health, 
usually walk for one hour, feels 
much better psychologically. Air 
is the park is fresh, and it is safe in 
the park. 

Southern part. Southern part, do not know 
why. Nothing much.  

33 18 FM 70 Everyda
y 

1 time 
everyday, 
morning 

Walking is good for health, air is 
fresh, and has a good mood, walk 
for more than half an hour. 

Southern part, walk for 
three circles. And only walk 
in big circle, on main 
pathways, it is just a habit. 

Like southern part, It is just a 
habit, and likes flowers there. 

Northern part is 
monotonous.  

38 19 FM 82 Everyda
y 

1 time 
everyday, 
morning 

Exercise and walking is good for 
health, it can help decrease blood 
sugar, blood fat. It feels 
uncomfortable if not visit the 
park. 

Southern part 
Prefer southern part, there are 
more benches there, and there 
are pool and fish. 

No big water in the park, 
it is a little monotonous 
in the northern part, only 
pines there. In the 
northern part, there are 
no places for rest, no 
pathways. Pavement is 
not flat on the narrow 
pathways. 

The park is small, 
and quiet.  

39 20 FM 77 Everyda
y 

1 time 
everyday, in 
the morning 

The park is fine, there are many 
trees that could provide oxygen, it 
is good for mood and activity, 
good place for exercise and 
meeting friends. It feels better to 
socialize with friends. 

Northern and southern part 
Prefer northern part. Like 
places with sunshine in the 
winter, and like shades in the 
summer. 

Not much, it is good 
among small parks. 
There should be more 
outdoor gym 
equipments, senior 
people could use them to 
stretch. It is a little 
shinny and needs more 
benches. 

Feels very happy 
with the park, only 
walks for ten minutes 
to the park. 

40 21 M 88 Everyda
y 

2 times 
everyday, 
morning and 
afternoon 

Has walked for many years, it is 
good for health. This park is close 
to home, and because of disability 
in moving, could not go to other 
parks. The environment is good, 
it feels happy to chat with other 
senior people. 

Northern and southern part 
Like sceneries in the southern 
part, and also like square in 
the northern part, there are 
many flowers there. 

There are too many pine 
trees in the northern part, 
it is unlucky and likes a 
tomb. There should be 
more furniture in the 
northern part, so senior 
people could play chess 
together. There are less 
activity spaces in the 
northern part. The 
television tower also 
brings health concern. 
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