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Abstract 

  

Built environments can affect individuals' physical activity levels and may stimulate self-efficacy, 

allowing them to use the environment more effectively for physical activity. However, little is known about 

the mediating and moderating mechanisms underlying this relation. This study aimed to investigate (a) the 

mediating role of self-efficacy in the association between built environment and physical activity level and 

(b) the moderating role of exercise benefits in the indirect relationship between built environment and 

physical activity level. Method: The participants were 553 Chinese university faculty members. They 

completed a questionnaire which focused on their build environment, self-efficacy, exercise benefits, and 

physical activity level. A review of the literature revealed that high self-esteem could be a protective factor 

against smartphone addiction for adolescents with a strong need to belong. These students appeared to be 

at an elevated risk of developing smartphone addiction. The present research found that the built 

environment and physical activity level were closely linked, and self-efficacy partially mediated the built 

environment and physical activity level. Exercise benefits had a moderating effect on the built environment 

and physical activity level. As the level of the benefits from exercise increases, the predictive effect of the 

built environment on the level of physical activity also increased gradually.  

 

Keywords:  Built environment, Self-efficacy, Exercise benefits, University faculty, Physical activity level 

 

1. Introduction  

Physical activity levels are strongly associated with health(Wang & Chen, 2012). Modern 

production and lifestyle have increased the efficiency of work and inevitably brought about many 

problems caused by the reduction of physical activities (Atkinson et al., 2016; Wei & Hou, 2007). 

University faculties are typically physically inactive groups, spending more than 75% of their time 

sitting on college campuses (Fountaine et al., 2014). Less than one-third of professors meet the 

recommended Physical Activity guidelines(Kirk & Rhodes, 2012). Health problems of university  
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faculty are now a common phenomenon in universities, and both male and female faculty need 

special attention(Li et al., 2013; A. Zhao, 2013; Y. Zhao et al., 2006). As a major component of 

the national strategy to develop the country through science and education, the level of physical 

function and health of university faculty are directly related to the rise and fall of China's socialist 

education and the people's livelihood (Zhang et al., 2010). Therefore, analyzing university 

faculty's physical activity level and exploring the path to promote the healthiness of university 

faculty is one of the important elements of implementing the national health strategy. 

The urban built environment is the outside public space and buildings that can be adapted 

and controlled by human design, modification, and construction, as opposed to the natural 

environment, particularly those that can be changed by policy and human action (Kaczynski & 

Henderson, 2007; Kerr et al., 2012; Robert et al., 1997). The main components of the built 

environment include the siting and design of a residential, commercial, office, school, plaza, and 

other buildings, as well as the siting and design of walkways, bikeways, greenways, and roads 

(Handy et al., 2002). The built environment is a combination of elements related to building 

density and intensity, land use, transportation systems, safety, and urban design. It is a man-made 

space where people live, work, and play. The built environment has no strict spatial constraints 

and can be a streetlight in mid-air or a subway underground(Handy et al., 2002; Roof & Oleru, 

2008; Saelens & Handy, 2008). From the perspective of public health, the built environment refers 

to the urban planning environment. It influences individual physical activities within a certain 

geographic space, including building, mixed land use, street articulation, street density, landscape 

aesthetic quality, and regional spatial pattern (Chen et al., 2014).  

As a core concept of social cognitive theory, self-efficacy is often used to explore and analyze 

important variables for engaging in behavior change (McAuley et al., 2005). It is a self-confidence 

theory that investigates the individual's ability to deal with various life stressors (Zimmerman, 

2000). Now paragraph self-efficacy also includes task self-efficacy, scheduling self-efficacy 

(regular scheduling exercise), time management, and coping self-efficacy, which is better able to 

discriminate between active and inactive individuals in exercise(Maddux, 1995). Studies have 

confirmed that self-efficacy could have a positive direction or indirect effect on people's health 

behavior choices, including physical activity. Individuals' beliefs about their ability to perform 

sports in the field of physical activity are the confidence required for individuals to sustain regular 

movement under many specific conditions (Wu et al., 2002). Self-efficacy for physical exercise 

becomes important since it determines in part one's motivation to practice physical activity and is 

one of its most powerful predictors (Du et al., 2012). 

Two of the cognitive/perceptual determinants in the Health Promotion Model are perceived 

benefits of health-promoting behavior and perceived barriers to health-promoting behavior 

(Sechrist et al., 1987), which means that cognitive behavior theory contends that an individual's 

readiness to engage in preventive health behavior is a function of their perceived threat associated 

with that behavior. Research using perceived benefits as predictors of health behavior has been 

inconclusive, and others reviewing the physical activity literature have reported that initial 

motivation to participate in physical activity may be related to the activity's perceived benefits 

(Dishman et al., 1985). The perception of benefits is constituted of positive mental representations 

that involve factors that reinforce, facilitate, nurture and enable the adoption of a behavior.  
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The benefits can be intrinsic (improving health, feelings of well-being) or extrinsic (social 

interaction, financial reward) (Silva et al., 2011). The analysis of factors influencing adult women's 

participation in physical activity showed that women who perceived benefits from physical 

activity over barriers were more motivated than those who perceived barriers from physical 

activity over benefits(Vaughn, 2009). Some studies have also analyzed their perceptions of the 

benefits and barriers to physical activity based on questionnaires and have suggested 

corresponding exercise interventions (Kelly et al., 2016; Oja et al., 2017). The perception of 

benefits is constituted of positive mental representations that involve factors that reinforce, 

facilitate, nurture and enable the adoption of a behavior. The benefits can be intrinsic (improving 

health, feelings of well-being) or extrinsic (social interaction, financial reward) (Pender et al., 

2010). 

In summary, self-efficacy and exercise benefits can provide a new perspective on the physical 

activity level of college teachers in their built environments. Specifically, whether the built 

environment has a direct positive impact on self-efficacy and physical activity level, or, whether 

self-efficacy is enough to play an intermediary role in this are some of the questions which need 

to be empirically tested. The research reported in this article examines the structural relationship 

between the built environment, self-efficacy, exercise benefits, and physical activity level, and 

proposes a mechanistic model for the influence of the physical activity level of college teachers. 

 

2. Literature Review and Research Assumptions  

 2.1 Relationship between Built Environment, Physical Activity and Self-efficacy 

Built environment refers to the urban planning environment that can affect individual 

physical activities within a certain geographical space range, including mixed land use, 

transportation system, and the combination of a series of elements and characteristics related to 

urban design(Ding & Gebel, 2012). According to the ecological model of physical activity, the 

research on the influence of the built environment on physical activity is deepened, and 

engagement Conn tended that the built environment has a direct effect relationship with physical 

activity and self-efficacy, respectively(James F. Sallis et al., 2012). When residents live in high-

density communities with mixed land use, public transportation-oriented development mode, and 

high street walkability, they can reduce the daily use of cars and adopt active travel modes such 

as walking, bicycle, riding, and public transportation, thus increasing the level of physical activity 

(Handy et al., 2002; McCormack & Shiell, 2011; Wang et al., 2019; Zhao et al., 2018)  

Researchers have explored the relationship between building environments and sports 

lifestyles (Harris et al., 2013; Van Holle et al., 2012). Environmental characteristics have been 

found to be related to the possibility of physical activity in countries regardless of income levels 

(Hallal et al., 2012). Sufficient and well-designed transportation facilities positively impact the 

physical activity level of community members (Ding et al., 2011). The number of intersections 

and street lamps are positively correlated with more physically demanded made of transportation 

such as walking and riding, while what is the characteristic of street connectivity affects the P.A. 

can promote physical activities (Smith et al., 2017). The accessibility of sports facilities, parks, 

living facilities, and other destinations is positively correlated with physical activity engagement. 

When it is perceived that the accessibility of physical activity facilities near their residence is  
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better, the number and amount of physical activity will also increase (James F. Sallis et al., 2012). 

Based on this, this study proposes that the built environment has a positive impact on physical 

activity and puts forward hypotheses: 

H1. The built environment positively affects the physical activities of university faculty. 

The environment may stimulate residents' sense of self-efficacy, thus enabling them to make 

more effective use of environmental opportunities for physical activities (Baar et al., 2014). 

Especially in adult research, there is a correlation between environmental 

accessibility/convenience and self-efficacy(Rhodes et al., 2020). The built environment is directly 

related to self-efficacy in the study of elderly African Americans (Sweeney et al., 2017). Based on 

GIS research, self-efficacy has an obvious correlation with walking index, park, and entertainment 

facilities count (Wang et al., 2017). By measuring the high walking ability (high residential 

density, high land use mixed access, and high land use mixed diversity) and the convenience of 

recreational facilities in the community. It is found that self-efficacy is one of the strongest social-

psychological relationships between the built environment and psychosocial correlation (Greef et 

al., 2011). Based on this, this study proposes that a built environment has a positive impact on 

self-efficacy and puts forward hypotheses: 

H2. The built environment positively affects the self-efficacy of university faculty. 

One's maintaining a positive life. The self-evaluation of activities is called self-efficacy. 

Generally, it refers to the belief in personal ability and the ability to satisfactorily fulfill necessary 

needs under different circumstances (Bandura, 1982). According to the classical theory of physical 

sports motivation and the social cognitive model (Bandura, 2004), self-efficacy plays a 

determinant role in the decision-making process (Ekkekakis & Dafermos, 2012). Self-efficacy is 

an important factor in physical activity (Wilroy et al., 2018). A physical activity survey among 

adults aged over 18 years old shows that self-efficacy is the most important factor in physical 

activity adoption (Rhodes et al., 2020). An evaluation of 121 faculty members at Washington 

University in St. Louis found that the self-efficacy of physical activity of the Campus Employees 

was related to physical activity (Aparicio-Ting et al., 2015). As a result, this study proposes that 

self-efficacy has a positive impact on physical activity. The following hypothesis is, there are 

stated: 

H3. Self-efficacy positively affects the physical activity of Chinese university faculty. 

 2.2 Mediating Effects of Self-efficacy 

Self-efficacy refers to the individual's confidence that can successfully carry out the expected 

behavior (Bandura et al., 1997). It is also considered the most powerful determinant of physical 

activity. The level and form of the effect of self-efficacy on physical activity adoption also vary 

on time and situation (Schwarzer et al., 2011). Bandura(2004) believes that self-efficacy is an 

important determinant because it directly affects healthy behavior, and people with higher self-

efficacy expect beneficial results from physical activities (Bandura, 2004). Self-efficacy also plays 

a positive mediating role in the influence of the built environment on physical activity 

(Sreeramareddy et al., 2012). Social cognition theory can regard individual cognition (such as self-

efficacy) as the mediator of extrinsic factors such as the architectural environment (Calogiuri & 

Chroni, 2014). In adult groups, self-efficacy is a mediating variable between environmental 

accessibility, convenience, and overall strength activities (Rhodes et al., 2020). 
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Based on this, this study puts forward that self-efficacy plays a mediating role in the influence 

of the built environment on physical activities and puts forward the following hypothesis: 

H4. Self-efficacy has a mediating effect on the influence of the built environment on physical 

activities among university faculty. 

 2.3 Regulatory Effect of Exercise Benefits 

 In recent years, numerous studies on the influencing factors of sports behavior have 

recognized the influence of psychological characteristics and behavioral skills on sports behaviors 

(Salmon et al., 2003). The analysis of the factors that affect adult women's participation in sports 

shows that women who believe that benefits from physical activity are higher than barriers are 

more active than those who perceive otherwise (Rehm & Konkle-Parker, 2016). Based on the 

theory of social ecology, many factors in the physical environment, social environment, and 

personal factors, as well as the perception of benefits of physical activity (Robbins et al., 2009). 

In a survey of community residents, it was found that the influence of the built environment on 

physical activity, sports benefits, and barriers perception also plays a moderating role (De Oliveira 

et al., 2019). Therefore, the following hypothesis is proposed: 

H5. Exercise benefits play moderating role in the impact of the built environment on physical 

activity among Chinese university faculty.  

 

3. Methodology 

 3.1 Participants 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Proposed Model 

 

A total of 620 university teachers in Zhejiang Province with different majors were selected. 

After excluding the invalid questionnaires, 553 valid questionnaires were recorded with an 

effective recovery of 89.19%. The age of the participants ranged from 24 to 59 years. Among 

them, 249 were male (45.03%), and 304 were female (54.97%). One hundred seventy-eight 

participants were majoring in humanities and social sciences (32.18%), 134 were majoring in 

science (24.23%), 143 were majoring in engineering (25.86%), and 98 were medical (17.72%). 

The study was approved by the Ethics Committee of the University. 
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3.2 Instrument 

 3.2.1 Measuring Level of Physical Activity  

The International Physical Activity Questionnaire (IPAQ) was used to review the physical 

activity levels of university teachers in the most recent week, with reference to the World Health 

Organization《Guidelines of International Physical Activity Questionnaire for Data Processing 

and Analysis》and the calculation principle proposed by Fan Meng and others (Macfarlane et al., 

2007). Levels of physical activity are classified into low, moderate, and high levels according to 

the amount of physical activity and the frequency and time of different types of physical activity 

in a week, and are classified according to at least three days of high-intensity physical activity in 

a week and a total amount of physical activity of at least 1 500 METs min/week, or traffic, 

moderate and/or high-intensity physical activity of 7 days or more with a physical activity volume 

of 3,000 METs min/week is a high level; high level of high-intensity physical activity in a week 

three days and at least 20 min per day, or at least five days of moderate physical activity and at 

least 30 min per day, or traffic, moderate and/or high-intensity physical activity of 5 days or more 

and total physical activity of 600 METs min/week is moderate; no physical activity was reported, 

or the standard of physical activity was low (Fan et al., 2014).  

 3.2.2 Built Environment Scale 

The Physical Activity Neighborhood Environment Scale (PANES) was used to measure the 

living environment of university faculty. The test-retest reliability of the questionnaire was 

supported in several countries (Ding et al., 2011; Sallis et al., 2010). The environmental indicators 

covered include mixed-use of land, the convenience of public transportation, sidewalk 

infrastructure, bicycle facilities, entertainment and leisure facilities, social implications, and 

beautification of the environment. Residential density, criminal safety, traffic safety, and street 

connectivity proved to be no significant relationship between China's adult physical activity ( 

Sallis et al., 2012) 

 3.2.3 Self-efficacy Scale 

The Self-efficacy Scale originated from one subscale of the Physical Self-Efficacy Scale 

(PSES) by (Ryckman et al., 1982). Chinese researchers have translated and revised the scale and 

tested it. Using the second-order factor model, PPA (physical perception ability) and PAPC 

(physical ability perception confidence) are two secondary factors, and PSE (physical self-

efficacy) is a first-order factor(Sun et al., 2005). 

 3.2.4 Exercise Benefits Scale 

This paper adopts a simplified scale developed by Japanese scholars (Kaori et al., 2009). 

The scale includes 20 items: Exercise Benefits Scale (10 items: Can relieve pressure, relax mood, 

Can enjoy happily, Deepen friendship, Can maintain a suitable weight, Can improve appearance, 

Can be healthy, Can do with friends, Can enhance overall endurance, Can challenge possibility to 

deepen friendship, Can let others recognize their abilities. 

 

4.3 Data Collection and Analysis 

The data were collected at the Health test site between December 2021. Trained post-

graduate students administered the measures using scripts and a manual of procedures to ensure 

standardization of the data collection process. Participants received a gift as an incentive after they  
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completed all questionnaires. All the scales were 7-point Likert type scales, based on "1" (strongly 

disagree), "2" (somewhat disagree), "3" (disagree), "4" (neither agree nor disagree), "5" (somewhat 

agree), "6" (agree), and "7" (strongly agree). 

Statistical analyses. The analyses of moderation were constructed using Hayes's (2013) 

PROCESS macro (Model 5)(Hayes & Rockwood, 2017). All continuous variables were 

standardized, and the interaction terms were computed from these standardized scores. In addition, 

the bootstrapping method was applied to examine the significance of all the effects to obtain robust 

standard errors for parameter estimation(Hayes & Preacher, 2013). The bootstrapping method 

produces 95% bias-corrected confidence intervals of these effects from 5,000 resamples of the 

data. Confidence intervals that do not include zero indicate significant effects. 

5. Results 

 5.1 Measurement model and Goodness-of-fit test 

The structural model consists of a survey model and a structural model (Anderson & 

Gerbing, 1988)). The measurement model represents the relationship between the underlying 

variable and the observed variable. The structural model reflects the relationship between the 

potential variables (Wu, 2010)). The measurement model fitting parameters in this paper: 

χ2/df=2.124, CFI=0.976, IFI=0.967, TLI = 0.961, all of which reach a scale greater than 0.9 (Hu 

& Bentler, 1999)). RMSEA= 0.045, less than 0.08. This indicates that the measurement model 

has a good fit ( Wu, 2010)). 

 5.2 Reliability and Validity Tests 

The reliability test is an assessment of the internal consistency of the scale, and a general 

Cronbach's α coefficient above 0.7 indicates that the scale has high Reliability (Wu, 2010)). 

Analysis by SPSS software shows that Cronbach's α coefficient of the total measured table is 

0.871. The built environment, exercise benefits, dyskinesias, self-efficacy are 0.918, 0.972, 0.920, 

0.868 (see Table 1). These tests show that the scale and its dimensions have good reliability.  

The validity test is evaluated by convergence validity and discriminant validity. Convergence 

validity refers to measuring the correlation between different question items of the same variable 

(O'Leary㎏ Elly & Vokurka, 1998). Convergence validity is judged by a  factor load greater than 

0.5, significant p-value, composite Reliability (C.R.) greater than 0.6, and average variance 

extracted (AVE) greater than 0.5 (Wu, 2010).  

From Table 1, it can be seen that the factor load value interval of each measurement item is 

0.655~0.927, and the value of each question is significant(p<001). C.R. is 0.746 to 0.972, and 

AVE is 0.509 to 0.779, indicating that the underlying variables have a good convergence validity. 

Discriminant validity refers to the distinction between different variables (Lattin et al., 2004). 

When the square root of an AVE is greater than its correlation coefficient with other variables, the 

discriminative validity is sufficient. From Table 2, it can be seen that the correlation coefficient of 

each variable is 0.264~0.486, and the AVE square root of each variable is greater than its 

correlation coefficient with other variables, indicating that there is good discrimination validity 

among the variables. Overall, the measurement model in this research has good validity.  
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Table 1 Reliability and Validity Analysis 

Variable Question 

Factor 

loadings 

(λ) AVE CR 

Cr

on

bac

h’s 

α 

Built 

Environ

ment  

Many shops, stores, markets, or other places to 

buy things I need are within easy walking 

distance of my home.  0.655*** 

0.509   0.912   
0.9

18  

It is within a 10-15 minutes’ walk to a transit 

stop (such as a bus, train, trolley, or tram) from 

my home. 0.707*** 

There are sidewalks on most of the streets in 

my neighborhood. 0.720*** 

There are facilities to bicycle in or near my 

neighborhood, such as special lanes, separate 

paths or trails, and shared-use paths for cycles 

and pedestrians. 0.807*** 

My neighborhood has several free or lower-cost 

recreation facilities, such as parks, walking 

trails, bike paths, recreation centers, 

playgrounds, public swimming pools, etc. 0.775*** 

I see many people being physically active in 

my neighborhood doing things like walking, 

jogging, cycling, or playing sports and active 

games. 0.702*** 

There are many interesting things to look at 

while walking in my neighborhood. 0.658*** 

The sidewalks in my neighborhood are well 

maintained (paved, with few cracks) and not 

obstructed.  0.682*** 

Places for bicycling (such as bike paths) in and 

around my neighborhood are well maintained 

and not obstructed 0.667*** 

There are many places to go within easy 

walking distance of my home. 0.747*** 

Exercise 

Benefits  

Exercise can eliminate stress and relax my 

mind 0.92*** 

0.779  0.972  
0.9

72 
Sports can be enjoyable 0.908*** 

Exercise can strengthen friendship 0.839*** 

Exercise can maintain a suitable weight 0.927*** 



The 3rd Rajamagala University of Technology Rattanakosin 

International Conference (RMUTR-ICON 2022) 

The 2nd RICE International Conference (RICE-ICON 2022) 

Technology and Creativity Integration Toward New Normal of Digital Society 

 

112 
 

Exercise can make a good appearance 0.857*** 

Exercise can make you healthy 0.907*** 

Exercise can be done with friends 0.787*** 

Exercise can build up total endurance 0.909*** 

Exercise unable me to challenge myself more 0.914*** 

Exercise makes others recognize their abilities 0.847*** 

Physical 

Percep-

tion of 

Ability 

I have excellent reflexes. 0.792*** 

0.515 0.841  

0.8

68 

My physique is rather strong 0.682*** 

My speed has helped me out of some tight 

spots. 0.672*** 

I have a strong grip. 0.729*** 

Because of my agility, I have been able to do 

things that many others could not do. 0.706*** 

Physical 

Ability 

Percep- 

tion  

I am not agile and graceful 0.701*** 

0.550 0.859 

I can't run fast 0.678*** 

I don't feel in control when I take tests 

involving physical dexterity 0.798*** 

I have poor muscle tone. 0.785*** 

I take little pride in my ability in sports. 0.738*** 

Self-

efficacy  

Physical capacity perception 
0.805**

* 
0.596  0.746  

Physical ability confidence 
0.737**

* 

 Note: p<0.001*** 

 

Table 2: Discriminant Validity versus Variable Correlation Coefficients 

 

Variable Built Environment Self-efficacy Exercise Benefits 

Built Environment 0.714a     

Self-efficacy 0.264*** 0.772a   

Exercise Benefits 0.353*** 0.486*** 0.883a 

Note: a indicates that the data is the square root of each variable AVE, and the rest of the data is 

the correlation coefficient between variables.  

 

  5.2.1 Goodness-of-fit Test for Structural Models 

The goodness-of-fit test results for the structural model between the latent variables showed 

that χ2/df=2.334, GFI=0.938, and CFI=0. 962, IFI= 0.963, NFI = 0.937, TLI = 0.952. All reached 

greater than 0.9 standard. RMSEA=0.049, less than 0.08. Therefore, the structural model also has 

good fit.  
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 5.2.2 Hypothesis Testing 

The structural equation model is used to test the research hypothesis proposed above, and the 

results are shown in Table 3. The study assumes that H1 has a standardized path coefficient of 

0.211 (t=4.455, p<0.001), and so on. This suggests that the built environment has a significant 

positive effect on physical activity levels, with h3 having a standardized path coefficient of 0.15 ( 

t=2.832,p=0. 005). This suggests that self-efficacy has a more significant positive effect on 

physical activity levels, H2. The normalized path coefficient is 0.259 (t=4.). 376, p<0.001), which 

shows that the built environment has a significant positive impact on self-efficacy. H1, H2, and 

H3 are all confirmed.  

 

Table 3 Standardization Path Coefficient and Hypothesis Testing 

 

 Estimate S.E. C.R. 
Significance 

level 

Test 

results 

H1: Built Environment       

Physical activity level 
0.211 0.094 4.455 <0.001 Establish 

H2: Built Environment       

Self-efficacy 
0.259 0.05 4.376 <0.001 Establish 

H3: Self-efficacy      Physical 

activity level 
0.15 0.124 2.832 <0.005 Establish 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

Figure 2 Mediation Model 

 

 

 

 

 

 

0.259*** 
 

Self-efficacy 

Physical 

activity 

0.15** 

0.211*** 
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5.2.3 Mediating Effect Analysis 

Using self-efficacy as a mediating variable, the mediating effect of the two on the built 

environment and the level of physical activity was tested by bootstrap: 5,000 samples were taken, 

and the total, indirect, and direct effects were calculated, respectively (Hayes, 2013). The results 

are shown in Table 4, and the built environment has a 95% confidence interval (bias ⁃ corrected) 

for the total effect bias of physical activity ( 0.318~0. 705) and percentile of 95% of the trust area 

(0 314~0. 697) does not contain a 0, indicating that the total effect is significantly present, and the 

intensity of action is 0.494. Indirect effect (bias⁃corrected) 95% confidence interval (0.024 to 0. 

171) and percentile 95% confidence interval (0.017 to 0.155) none of them contains a 0, indicating 

the existence of a mediating role in self-efficacy. The bias correction 95% confidence interval for 

direct effects and the percentile 95% confidence interval are 0.234~0.628, 0. 232~0. 626, neither 

of which contains 0, indicates that the direct effect of the built environment on the level of physical 

activity also exists, so the mediating effect of self-efficacy is partially mediated. The direct effects 

of the built environment on physical activity levels (0.417) are greater than the indirect effect 

(0.077). It can be seen that the built environment of teachers in colleges and universities has an 

important direct impact on the enhancement of physical activity levels.  

 

Table 4 Mediation Role of Latent Variables in the Structural Model 

Variable: Built 

Environment--     

Physical activity 

level 

Point 

Estimate 

Product of 

Coefficients 

Bootstrapping 

Bias-Corrected 

95% CI 

Percentile 95% 

CI 

SE Z Lower Upper Lower Upper 

Total effect 0.494 0.097 5.093 0.318 0.705 0.314 0.697 

Indirect effects 0.077 0.036 2.139 0.024 0.171 0.017 0.155 

Direct effects 0.417 0.101 4.129 0.234 0.628 0.232 0.626 

Note： Standardized estimating of 5000 bootstrap sample 

 

 5.2.4 Regulation Effect Analysis 

 Hayes (2012) compiled SPSS macroModel5 (Model5 supposes that the direct path of the 

mediation model is regulated, which is consistent with the theoretical model of this study). The 

mediation model with the adjustment is being tested. The outcome (Table 4) indicates Exercise 

benefits be put in the model. The product terms of the built environment and athletic benefits have 

a significant effect on predicting physical activity levels (Physical activity levels: B=0.040, t = 

2.703, p＜0. 01). This shows that exercise benefits can play a moderating role in physical activity 

levels in the built environment. Further simple slope analysis is shown (Figure 2). Exercise 

benefits the level is low (M-1SD) of participants. The built environment has a significant positive 

predictive effect on the level of physical activity, simple slope = 0. 265, t = 3.179, p＜0.005. For 

participants with high levels of high (M+1SD), the built environment has a more significant 

positive predictive effect on physical activity(simple slope = 0. 499, t = 5.675, p＜0.001), This  
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shows that with the increase of the level of knowledge of the benefits of exercise, the predictive 

effect of the built environment on the level of physical activity is gradually increasing.  

 

Table 5 Regulatory Effect Test 

 

  Self-efficacy Physical activity level 

  coeff se t p coeff se t p 

constant 

4.34

9 

0.04

7 92.162 0 

2.53

7 

0.33

8 7.499 0 

Built evironment 

0.12

7 

0.04

1 

3.086*

* 

0.00

2 

0.38

4 

0.07

3 5.261 0 

Self-efficacy         

0.29

5 

0.07

6 3.884 0 

Exercise benefits         

0.21

6 

0.08

4 2.567* 

0.01

1 

Built environmentx 

exercise benefits,         

0.10

7 0.04 

2.703*

* 

0.00

7 

R-sq 0.017 0.122 

F 9.523** 19.102** 

Note: P<0.05 *; p<0.01** 

 

 

 
 

 

Figure 3 The Regulatory Role of Exercise Benefits in the Relationship between the Built 

Environment and Physical Activity 
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6. Conclusion and Discussion 

 6.1 Relationship between the Built Environment and Physical Activity level of University 

Teachers   

The analysis found that the built environment had a significant positive impact on the physical 

activity level of college teachers. The result is different from Dong et al. (2017), Pliakasa et al. 

(2017) and Tudor-Locke et al. (2012) conclusions are unanimous (Dong & Qin, 2017; Pliakasa et 

al., 2017; Tudor-Locke et al., 2012). In addition, Sallis explored the pattern of influence of the 

mass-built environment on the level of physical activity and found that the built environment has 

a positive and significant effect on the level of physical activity (Sallis et al., 2012). In analyzing 

a review of studies on physical activity in the built environment, Sallis pointed out that the built 

environment has a positive effect on physical activity levels. In this paper, the research hypothesis 

is verified by university teachers as research objects, indicating that the hypothesis has good 

Reliability and stability in different groups. meanwhile, it also shows that the built environment 

has important positive significance for the physical activities of college teachers, which can not 

only relieve mental stress and improve self-confidence but also enhance the self-efficacy of 

physical activities and reduce work pressure. Therefore, in the construction of the community, 

sports facilities should be allocated as much as possible, the road patency should be maintained, 

and colleges and universities should also improve the physical activity level of college teachers 

by improving the accessibility of campus streets.  

 

 6.2 The mediating effect of exercising self-efficacy on the physical activity level of 

teachers  

 construction environment 

In this paper, the hypothesis of self-efficacy as a mediating variable between the built 

environment and the physical activity level of college teachers is verified, and the analysis shows 

that the built environment has a significant positive effect on self-efficacy. Self-efficacy also has 

a significant positive effect on physical activity levels; as in previous studies, this paper found that 

self-efficacy has a significant and direct effect on physical activity levels (Rhodes et al., 2020; 

Saelens et al., 2012; Sreeramareddy et al., 2012). Under normal circumstances, college teachers 

have a higher level of social status and economic income and have good confidence in their athletic 

ability, so the level of physical activity has a direct impact.  

4.3 The benefits of exercise have a regulatory effect on the relationship between the built 

environment and the physical activity level of teachers in colleges and universities 

This paper verified that the benefits of exercise have a regulatory effect on the relationship 

between the built environment and the physical activity level of university teachers, which is 

consistent with previous studies (Débora Pacheco et al., 2019; Vaughn, 2009). Specifically, as the 

level of benefits of exercise increases, the impact of the built environment on the physical activity 

of college teachers is on the rise. This illustrates the effect of exercise benefits on physical activity 

levels, supporting the cognitive theory of exercise (Joseph et al., 2019). Therefore, because of the 

focus on the improvement of the cognitive level of college teachers, through the opening of 

lectures, salons, etc., to improve the cognitive level of sports benefits, to guide the pride of colleges 

and universities is to improve the level of physical activity.  
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In summary, this study indicated that Built Environment can be a protective factor in Physical 

Activity levels. Furthermore, the mediation analysis showed that self-efficacy can be one possible 

mechanism underlying this relation. Moreover, benefits can be a predictor of Physical Activity 

level, and moderated reveals that the benefits the relationship between Built Environment and 

Physical Activity level. This conclusion helps to fully reveal the process and mechanism of the 

influence of the built environment on the physical activity level of college teachers as well as 

guides college teachers to improve their physical activity level, such as improving self-confidence, 

mastering the knowledge of the benefits of exercise, improving self-efficacy and exercise 

cognition, and thus improving the level of physical activity. 

 

7. Acknowledgments 

The authors express their gratitude to all the university teachers who took part in this study. 

 

8. References 

Anderson, J. C., & Gerbing, W. (1988). Structural equation modeling in practice: A review and 

recommended two-step approach. Psychological Bulletin, 27(1), 5-24.  

Aparicio-Ting, F. E., Farris, M., Courneya, K. S., Schiller, A., & Friedenreich, C. M. (2015). Predictors of 

physical activity at 12 month follow-up after a supervised exercise intervention in postmenopausal 

women. International Journal of Behavioral Nutrition and Physical Activity, 12. 

doi:10.1186/s12966-015-0219-z 

Atkinson, K., Lowe, S., & Moore, S. (2016). Human development, occupational structure and physical 

inactivity among 47 low and middle income countries. Preventive Medicine Reports, 3, 40-45. 

doi:10.1016/j.pmedr.2015.11.009 

Baar, J., Romppel, M., Igel, U., Braehler, E., & Grande, G. (2014). Associations Between the Residential 

Environment and Physical Activity in German College Students and the Role of Self-Efficacy as a 

Mediator. Zeitschrift Fur Gesundheitspsychologie, 22(3), 118-128. doi:10.1026/0943-

8149/a000120 

Bandura, A. (1982). Self-efficacy mechanism in human agency. American psychologist, 37(2), 122. 

doi:10.1037/0003-066X.37.2.122 

Bandura, A. (2004). Health promotion by social cognitive means. Health education & behavior : the official 

publication of the Society for Public Health Education, 31(2), 143-164. 

doi:10.1177/1090198104263660 

Bandura, A., Freeman, W., & Lightsey, R. (1997). Self-efficacy: The exercise of control. Journal of 

Cognitive Psychotherapy, 13(01), 158-166. doi:10.1891/0889-8391.13.2.158 

Calogiuri, G., & Chroni, S. (2014). The impact of the natural environment on the promotion of active living: 

An integrative systematic review. BMC Public Health, 14. doi:10.1186/1471-2458-14-873 

Chen, P., Weng, X., & Lin, W. (2014). Studies on Built Environment of Physical Activity Promotion: A Co-

action between Multidisciplinary and Cross-sections(in Chinese). Journal of Sports and Science, 

35(1), 22-29.  

De Oliveira, J. S., Sherrington, C., Rowling, L., & Tiedemann, A. (2019). Factors associated with ongoing 

participation in structured exercise among people aged 50 years and older. Journal of Aging and 

Physical Activity, 27(5), 739-745. doi:10.1123/japa.2018-0231 

Débora Pacheco, B., Guimarães Caetano, L. C., Amorim Samora, G., Sant’Ana, R., Fuscaldi Teixeira-

Salmela, L., & Scianni, A. A. (2019). Perceived barriers to exercise reported by individuals with 

stroke, who are able to walk in the community. Disability and Rehabilitation.  



The 3rd Rajamagala University of Technology Rattanakosin 

International Conference (RMUTR-ICON 2022) 

The 2nd RICE International Conference (RICE-ICON 2022) 

Technology and Creativity Integration Toward New Normal of Digital Society 

 

118 
 

 

doi:10.1080/09638288.2019.1624396 

Ding, D., & Gebel, K. (2012). Built environment, physical activity, and obesity: what have we learned from 

reviewing the literature? Health & place, 18(1), 100-105. doi:10.1016/j.healthplace.2011.08.021 

Ding, D., Sallis, J. F., Kerr, J., Lee, S., & Rosenberg, D. E. (2011). Neighborhood environment and physical 

activity among youth: a review. American journal of preventive medicine, 41(4), 442-455. 

doi:10.1016/j.amepre.2011.06.036 

Dishman, R. K., Sallis, J. F., & Orenstein, D. R. (1985). THE DETERMINANTS OF PHYSICAL 

ACTIVITY AND EXERCISE. Public Health Reports, 100(2), 158-171.  

Dong, H., & Qin, B. (2017). Exploring the link between neighborhood environment and mental well-being: 

A case study in Beijing, China. Landscape and Urban Planning, 164, 71-80. 

doi:10.1016/j.landurbplan.2017.04.005 

Du, H., Everett, B., Newton, P. J., Salamonson, Y., & Davidson, P. M. (2012). Self‐efficacy: a useful 

construct to promote physical activity in people with stable chronic heart failure. Journal of clinical 

nursing, 21(3‐4), 301-310. doi:10.1111/j.1365-2702.2011.03983.x 

Ekkekakis, P., & Dafermos, M. (2012). Exercise is a many-splendored thing, but for some it does not feel 

so splendid: Staging a resurgence of hedonistic ideas in the quest to understand exercise behavior. 

In E. O. Acevedo (Ed.), The Oxford handbook of exercise psychology (pp. 295–333). Oxford library 

of psychology: Oxford University Press. 

Fan, M., Lyu, J., & He, P. (2014). Chinese guidelines for data processing and analysis concerning the 

International Physical Activity Questionnaire(in Chinese). Chinese Journal of Epidemiology, 

35(08), 961-964.  

Fountaine, C. J., Piacentini, M., & Liguori, G. A. (2014). Occupational Sitting and Physical Activity Among 

University Employees. Int J Exerc Sci, 7(4), 295-301.  

Greef, K. D., Dyck, D. V., Deforche, B., & Bourdeaudhuij, I. (2011). Physical environmental correlates of 

self-reported and objectively assessed physical activity in Belgian type 2 diabetes patients. Health 

& social care in the community, 19(2), 178-188. doi:10.1111/j.1365-2524.2010.00958.x 

Hallal, P. C., Andersen, L. B., Bull, F. C., Guthold, R., Haskell, W., Ekelund, U., . . . Wells, J. C. (2012). 

Global physical activity levels: Surveillance progress, pitfalls, and prospects. The Lancet, 

380(9838), 247-257. doi:10.1016/S0140-6736(12)60646-1 

Handy, S. L., Boarnet, M. G., Ewing, R., & Killingsworth, R. E. (2002). How the built environment affects 

physical activity: views from urban planning. American journal of preventive medicine, 23(2), 64-

73.  

Harris, J. K., Lecy, J., Hipp, J. A., Brownson, R. C., & Parra, D. C. (2013). Mapping the development of 

research on physical activity and the built environment. Preventive Medicine, 57(5), 533-540. 

doi:10.1016/j.ypmed.2013.07.005 

Hayes, A. F. (2013). Introduction to Mediation, Moderation, and Conditional Process Analysis: A 

Regression-Based Approach: Introduction to Mediation, Moderation, and Conditional Process 

Analysis: A Regression-Based Approach. 

Hayes, A. F., & Preacher, K. J. (2013). Statistical mediation analysis with a multicategorical independent 

variable. Br J Math Stat Psychol, 67(3), 451-470. doi:10.1111/bmsp.12028 

Hayes, A. F., & Rockwood, N. J. (2017). Regression-based statistical mediation and moderation analysis 

in clinical research: Observations, recommendations, and implementation. Behav Res Ther, 98, 39-

57. doi:10.1016/j.brat.2016.11.001 

Hu, L. t., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: 

Conventional criteria versus new alternatives. Structural Equation Modeling, 6(1), 1-55.  

Joseph, P. L., Bonsignore, A., Kunkel, G. F., Grace, S. L., Sockalingam, S., & Oh, P. (2019). Benefits and  



The 3rd Rajamagala University of Technology Rattanakosin 

International Conference (RMUTR-ICON 2022) 

The 2nd RICE International Conference (RICE-ICON 2022) 

Technology and Creativity Integration Toward New Normal of Digital Society 

 

119 
 

 

barriers to exercise among individuals with Class III obesity. American Journal of Health Behavior, 

43(6), 1136-1147. doi:10.5993/AJHB.43.6.11 

Kaczynski, A. T., & Henderson, K. A. (2007). Environmental Correlates of Physical Activity: A Review of 

Evidence about Parks and Recreation. Leisure Sciences, 29(4), 315-354. 

doi:10.1080/01490400701394865 

Kaori, I., Shigeru, I., & Yumiko, O. (2009). Development of A Short Version of the perceived benefits and 

barriers to exercise scale (in Japanese). Physical science, 58(5), 507-516. 

doi:10.7600/jspfsm.58.507 

Kelly, S., Martin, S., Kuhn, I., Cowan, A., Brayne, C., & Lafortune, L. (2016). Barriers and facilitators to 

the uptake and maintenance of healthy behaviours by people at mid-life: a rapid systematic review. 

PLoS One, 11(1), e0145074. doi:10.1371/journal.pone.0145074  

Kerr, J., Rosenberg, D. E., Nathan, A., Millstein, R. A., Carlson, J. A., Crist, K., . . . Marshall, S. J. (2012). 

Applying the ecological model of behavior change to a physical activity trial in retirement 

communities: Description of the study protocol. Contemporary Clinical Trials, 33(6), 1180-1188. 

doi:10.1016/j.cct.2012.08.005 

Kirk, M. A., & Rhodes, R. E. (2012). Physical activity status of academic professors during their early 

career transition: An application of the theory of planned behavior. Psychology, Health & Medicine, 

17(5), 551-564. doi:10.1080/13548506.2011.647700 

Lattin, J. M., Carroll, D. J., & Green, P. E. (2004). Analyzing Multivariate Data. Technometrics, 46(2).  

Li, Y., He, L., Zhang, S., Yao, J., & Yang, W. (2013). Physical Examination Results of Staff of a University 

in Jiangxi Provincein 2011(in Chinese). Journal of Nanchang University(Medical Sciences), 53(11), 

85-88.  

Macfarlane, D. J., Lee, C. C. Y., Ho, E. Y. K., Chan, K. L., & Chan, D. T. S. (2007). Reliability and validity 

of the Chinese version of IPAQ (short, last 7 days). Journal of Science and Medicine in Sport, 10(1), 

45-51. doi:10.1016/j.jsams.2006.05.003 

Maddux, J. E. (1995). Looking for common ground. In Self-efficacy, adaptation, and adjustment (pp. 377-

385): Springer. 

McAuley, E., Elavsky, S., Jerome, G. J., Konopack, J. F., & Marquez, D. X. (2005). Physical activity-

related well-being in older adults: Social cognitive influences. Psychology and aging, 20(2), 295-

302. doi:10.1037/0882-7974.20.2.295 

McCormack, G. R., & Shiell, A. (2011). In search of causality: a systematic review of the relationship 

between the built environment and physical activity among adults. International Journal of 

Behavioral Nutrition and Physical Activity, 8. doi:10.1186/1479-5868-8-125 

O'Leary ㎏ Elly, S., & Vokurka, R. J. (1998). The empirical assessment of construct validity.  

Oja, P., Kelly, P., Pedisic, Z., Titze, S., Bauman, A., Foster, C., . . . Stamatakis, E. (2017). Associations of 

specific types of sports and exercise with all-cause and cardiovascular-disease mortality: a cohort 

study of 80 306 British adults. British Journal of Sports Medicine, 51(10), 812-817. 

doi:10.1136/bjsports-2016-096822 

Pender, N. J., Murdaugh, C. L., & Parsons, M. A. (2010). Health Promotion in Nursing Practice. Nursing 

Standard, 5(23), 37. doi:10.1111/j.1365-2702.2006.01764.x 

Pliakasa, T., Hawkeswortha, S., Silverwoodb, R. J., Nanchahala, K., Grundya, C., Armstronga, B., . . . 

Locka, K. (2017). Optimising measurement of health-related characteristics of the built 

environment: Comparing data collected by foot-based street audits, virtual street audits and routine 

secondary data sources. Health & place. doi:10.1016/j.healthplace.2016.10.001 

Rehm, K. E., & Konkle-Parker, D. (2016). Physical activity levels and perceived benefits and barriers to 

physical activity in HIV-infected women living in the deep south of the United States†. AIDS Care  



The 3rd Rajamagala University of Technology Rattanakosin 

International Conference (RMUTR-ICON 2022) 

The 2nd RICE International Conference (RICE-ICON 2022) 

Technology and Creativity Integration Toward New Normal of Digital Society 

 

120 
 

 

- Psychological and Socio-Medical Aspects of AIDS/HIV, 28(9), 1205-1210. 

doi:10.1080/09540121.2016.1164802 

Rhodes, R. E., Zhang, R., & Zhang, C.-Q. (2020). Direct and Indirect Relationships Between the Built 

Environment and Individual-Level Perceptions of Physical Activity: A Systematic Review. Annals 

of Behavioral Medicine, 54(7), 495-509. doi:10.1093/abm/kaz068 

Robbins, L. B., Sikorskii, A., Hamel, L. M., Wu, T. Y., & Wilbur, J. (2009). Gender comparisons of 

perceived benefits of and barriers to physical activity in middle school youth. Research in Nursing 

and Health, 32(2), 163-176. doi:10.1002/nur.20311 

Robert, Cervero, and, Kara, & Kockelman. (1997). Travel demand and the 3Ds: Density, diversity, and 

design. Transportation Research Part D Transport & Environment, 2(3), 199-219. 

doi:10.1016/S1361-9209(97)00009-6 

Roof, K., & Oleru, N. (2008). Public health: Seattle and King County's push for the built environment. 

Journal of environmental health, 71(1), 24-27.  

Ryckman, R. M., Robbins, M. A., Thornton, B., & Cantrell, P. (1982). Development and validation of a 

physical self-efficacy scale. Journal of personality and social psychology, 42(5), 891.  

Saelens, B. E., & Handy, S. L. (2008). Built Environment Correlates of Walking. Medicine & Science in 

Sports & Exercise, 40(Supplement), S550-S566. doi:10.1249/MSS.0b013e31817c67a4 

Saelens, B. E., Salls, J. F., Frank, L. D., Cain, K. L., Conway, T. L., Chapman, J. E., . . . Kerr, J. (2012). 

Neighborhood Environment and Psychosocial Correlates of Adults' Physical Activity. Medicine 

and Science in Sports and Exercise, 44(4), 637-646. doi:10.1249/MSS.0b013e318237fe18 

Sallis, J. F., Floyd, M. F., Rodriguez, D. A., & Saelens, B. E. (2012). Role of Built Environments in Physical 

Activity, Obesity, and Cardiovascular Disease. Circulation, 125(5), 729-737. 

doi:10.1161/circulationaha.110.969022 

Sallis, J. F., Kerr, J., Carlson, J. A., Norman, G. J., Saelens, B. E., Durant, N., & Ainsworth, B. E. (2010). 

Evaluating a brief self-report measure of neighborhood environments for physical activity research 

and surveillance: Physical Activity Neighborhood Environment Scale (PANES). Journal of 

Physical Activity and Health, 7(4), 533-540.  

Salmon, J., Crawford, D., Owen, N., Bauman, A., & Sallis, J. F. (2003). Physical activity and sedentary 

behavior: A population-based study of barriers, enjoyment, and preference. Health Psychology, 

22(2), 178-188. doi:10.1037/0278-6133.22.2.178 

Schwarzer, R., Lippke, S., & Luszczynska, A. (2011). Mechanisms of health behavior change in persons 

with chronic illness or disability: the Health Action Process Approach (HAPA). Rehabilitation 

Psychology, 56(3), 161. doi:10.1037/a0024509 

Sechrist, K. R., Walker, S. N., & Pender, N. J. (1987). Development and psychometric evaluation of the 

exercise benefits/barriers scale. Research in nursing & health, 10(6), 357-365.  

Silva, S. G. d., Silva, M. C. d., Nahas, M. V., & Viana, S. L. (2011). Variables associated with leisure-time 

physical inactivity and main barriers to exercise among industrial workers in Southern Brazil. 

Cadernos De Saude Publica, 27(2), 249-259. doi:10.1590/S0102-311X2011000200006 

Smith, M., Hosking, J., Woodward, A., Witten, K., MacMillan, A., Field, A., . . . Mackie, H. (2017). 

Systematic literature review of built environment effects on physical activity and active transport–

an update and new findings on health equity. International Journal of Behavioral Nutrition and 

Physical Activity, 14(1), 158. doi:10.1186/s12966-017-0613-9 

Sreeramareddy, C. T., Kutty, N. A. M., Jabbar, M. A. R., & Boo, N. Y. (2012). Physical activity and 

associated factors among young adults in Malaysia: An online exploratory survey. Bioscience 

Trends, 6(3), 103-109. doi:10.5582/bst.2012.v6.3.103 

Sun, Y., Liu, Y., & Wu, X. (2005). Preliminary Revision of Self-Efficacy Scale of College Students(in  



The 3rd Rajamagala University of Technology Rattanakosin 

International Conference (RMUTR-ICON 2022) 

The 2nd RICE International Conference (RICE-ICON 2022) 

Technology and Creativity Integration Toward New Normal of Digital Society 

 

121 
 

 

Chinese). China Sports science(3), 81-84.  

Sweeney, A. M., Wilson, D. K., & Van Horn, M. L. (2017). Longitudinal relationships between self-concept 

for physical activity and neighborhood social life as predictors of physical activity among older 

African American adults. International Journal of Behavioral Nutrition and Physical Activity, 14. 

doi:10.1186/s12966-017-0523-x 

Tudor-Locke, C., Brashear, M. M., Katzmarzyk, P. T., & Johnson, W. D. (2012). Peak stepping cadence in 

free-living adults: 2005-2006 NHANES. Journal of physical activity & health, 9(8), 1125-1129. 

doi:10.1123/jpah.9.8.1125 

Van Holle, V., Deforche, B., Van Cauwenberg, J., Goubert, L., Maes, L., Van de Weghe, N., & De 

Bourdeaudhuij, I. (2012). Relationship between the physical environment and different domains of 

physical activity in European adults: a systematic review. BMC Public Health, 12(1), 807. 

doi:10.1186/1471-2458-12-807 

Vaughn, S. (2009). Factors influencing the participation of middle‐aged and older Latin‐American women 

in physical activity: a stroke‐prevention behavior. Rehabilitation Nursing, 34(1), 17-23. 

doi:10.1002/j.2048-7940.2009.tb00243.x 

Wang, C., & Chen, P. (2012). Current Status and Trends of Physical Activity Research(in Chinese). Journal 

of Beijing Sport Universit, 35(8), 43-49.  

Wang, X., Conway, T. L., Cain, K. L., Frank, L. D., Saelens, B. E., Geremia, C., . . . Sallis, J. F. (2017). 

Interactions of psychosocial factors with built environments in explaining adolescents' active 

transportation. Preventive Medicine, 100, 76-83. doi:10.1016/j.ypmed.2017.04.008 

Wang, Z., Ma, Y., Qin, Z., Ye, Q., Xu, Z., Han, L., . . . Xu, F. (2019). Association between perceived access 

to public transport stops and physical activity among adults in Nanjing, Mainland China: A cross-

sectional study. Journal of Transport & Health, 13, 12-18. doi:10.1016/j.jth.2019.03.002 

Wei, X., & Hou, W. (2007). Choice of Economic Growth Styles in China and Transition from the Extensive 

Style to the Intensive One（in Chinese）. Economic Research Journal.  

Wilroy, J., Turner, L., Birch, D., Leaver-Dunn, D., Hibberd, E., & Leeper, J. (2018). Development and 

evaluation of a social cognitive theory-based instrument to assess correlations for physical activity 

among people with spinal cord injury. Disability and Health Journal, 11(1), 62-69. 

doi:10.1016/j.dhjo.2017.03.010 

Wu, M. (2010). Structural Equation Modeling: Operations and Applications of AMOS. Version 2(in 

Chinese). Chongqing: Chongqing University Press. 

Wu, T.-Y., Ronis, D. L., Pender, N., & Jwo, J.-l. (2002). Development of questionnaires to measure physical 

activity cognitions among Taiwanese adolescents. Preventive Medicine, 35(1), 54-64. 

doi:10.1006/pmed.2002.1049 

Zhang, Z., Yang, H., Cao, J., & Zhang, Y. (2010). The Research on Organization Management of College 

Labor Union' s Sports Activity(in Chinese). Journal of Beijing Sport University, 33(03), 78-80+104.  

Zhao, A. (2013). Analysis on the health survey and the influence factors of university teachers and staffs(in 

Chinese). Jilin university, (04) 

Zhao, L., Wang, Z., Qin, Z., Leslie, E., He, J., Xiong, Y., & Xu, F. (2018). Test-retest Reliability of Physical 

Activity Neighborhood Environment Scale among urban men and women in Nanjing, China. 

Public Health, 156, 1-7. doi:10.1016/j.puhe.2017.12.003 

Zhao, Y., Men, D., & Zhao, Q. (2006). Investigation and analysis of health status of staff in Shandong 

university of science and technology (in Chinese). Journal of Community Medicine(17), 30-32.  

Zimmerman, B. J. (2000). Self-efficacy: An essential motive to learn. Contemporary educational 

psychology, 25(1), 82-91. doi:10.1006/ceps.1999.1016 

 


