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Abstract

:

We investigated the effects of pedestrian environments on parents’ walking behavior, their perception of pedestrian safety, and their willingness to let their children walk to school. This study was a simulated walking environment experiment that created six different pedestrian conditions using sidewalks, landscape buffers, and street trees. We used within subjects design where participants were exposed to all six simulated conditions. Participants were 26 parents with elementary school children. Sidewalks, buffer strips, and street trees affected parents’ decisions to: walk themselves; let their children walk to school; evaluate their perception whether the simulated environment was safe for walking. We found that the design of pedestrian environments does affect people’s perceptions of pedestrian safety and their willingness to walk. The presence of a sidewalk, buffer strip, and street trees affected parents’ decision to walk, their willingness to let their children walk to school and perceived the pedestrian environment as safer for walking. The effects of trees on parents’ walking and perception of pedestrian safety are greater when there is a wide buffer rather than a narrow buffer. It was found that parents are more cautious about their children’s walking environments and safety than their own.
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1. Introduction


Walking and biking are important sources of exercise for maintaining healthy children. Yet, walking and biking to school is becoming increasingly rare. This change may be linked to the documented increase in childhood obesity among children that has grown from 5% in 1978 to 18.5% in 2016 [1]. Previous studies found walking and biking to school dropped from 47.7% to 9.6% in the U.S. from 1969 to 2017 [2]. The age of a child may be a determining factor in whether a parent allows their child to bike or walk to school. A study found that parents of children aged 12–18 feel significantly more comfortable allowing their children to walk or bike to school than children younger than these ages [3]. Regardless of age, parents’ comfort level further increases if there is a place for children to walk safely [4]. Prior research explored the influences that individual, social, and physical environments have on walking and physical activity, but very few studies have focused primarily on parents’ perceptions of safety of pedestrian environments and the reasons why they are reluctant to allow their children to walk or bike to school. The purposes of this paper are twofold:



To understand the physical attributes of pedestrian environments that




	(1)

	
Affect parents’ decision to walk themselves and allow their children to walk to school;




	(2)

	
Affect parent’s perceptions of pedestrian safety for themselves and their children.









1.1. Research Background


Designing transportation space requires consideration of both vehicular and pedestrian perspectives. A study published by Landis et al. [5] examined a multitude of factors that contribute to a pedestrian’s sense of safety and comfort within a roadway corridor. These factors included personal safety (i.e., the threat of crashes); personal security (i.e., the threat of assault); architectural interest; pathway or sidewalk shade; pedestrian-scale lighting and amenities; presence of other pedestrians; and conditions at intersections. Additionally, Landis et al. [5] describes factors that significantly affect pedestrians’ sense of safety or comfort that include presence of a sidewalk; lateral separation from motor vehicle traffic; barriers and buffers between pedestrians and motor vehicle traffic; motor vehicle volume and composition; effects of motor vehicle traffic speed, and driveway frequency and access volume among other factors. In this paper, we focus on three physical attributes that affect parents’ perception of pedestrian environmental safety: sidewalks, landscape buffers, and trees.



1.1.1. Sidewalks


Less than 20% of the collector and arterial network of U.S. metropolitan areas have sidewalks [5]. Sidewalks are the pedestrian lanes that provide people with space to travel and allow people to interact with one another within the public right-of-way that are separated from roadway vehicles [6]. Sidewalks provide pedestrians with safety benefits, incentives to engage in physical activity, and opportunities for walking [7,8].



Sidewalks provide safety benefits to both pedestrians and vehicular drivers. Previous research found that a site with a paved sidewalk is 88.2% less likely to be a crash site than one without [9]. According to the Safe Routes to School, in 2017, 214 children (ages 14 and under) were killed by car while they were walking and 53 children were killed while they were pedal-cycling [10]. Installing sidewalks cuts the risk of a pedestrian being struck by a car by 50% [11]. Safer pedestrian environments may provide pedestrians with a greater incentive to utilize their physical environment for physical activity.



The presence of sidewalks provide pedestrians with incentives to engage in activities such as walking, jogging, and biking. Studies done by the Safe Routes to School, found that nearly one-third of all children and teens in the U.S. are obese. A study conducted by Giles-Corti and Donovan [12] suggests that informal facilities (including streetscapes) act as important components of the community infrastructure by supporting physical activity and contributing to obesity prevention. Informal recreational facilities such as streets, public open spaces, and beaches were the most frequently used facilities for physical activity [13]. Specifically, streets were utilized 45.6% compared to public open spaces (28.8%) and beaches (22.7%) [12]. With the popularity of walking for recreation and transportation purposes increasing, a greater focus on streetscape design is vital, as this is an important component to the physical activity infrastructure [12]. This is especially important for children, as it has been shown that children who walk or bicycle to school tend to be more active than students who are driven or take the bus to school [14], have lower body mass index (BMI) scores [15], lower obesity levels [16], and are more likely to meet physical activity guidelines [17].




1.1.2. Landscape Buffers


Landscape buffers can be a valuable amenity that provide a plausible solution to pedestrians’ concerns of their own sense of safety and of a parent’s perception of their child’s safety. A landscape buffer or tree lawn is a long-planted strip area between sidewalks and street curbs. Landscape buffers do not have to be complex. A simple grass strip that may include shrubs and/or trees can be used to create a buffer [18]. Buffer areas that separate motor vehicle traffic from pedestrians such as on-street parking, a line of trees, or a roadside swale barrier, aid in improving the pedestrians’ sense of protection and safety [5].



Landscape buffers can contribute to a pedestrian’s general sense of safety. Factors that intensified pedestrian’s feeling of being unsafe, include various functions of motor vehicles. For example, the speed of motor vehicle traffic was found to be a significant factor that affects pedestrians’ sense of safety; as speed increases, pedestrian discomfort also increases [5]. Additionally, the frequency of motor vehicles passing pedestrians, represented by the outside lane volume, was found to be a significant factor in pedestrian discomfort; as passing frequency increases, the pedestrians’ feeling of safety decreases [5]. As both the motor vehicle speed and passing frequency were found to have correlation with a pedestrian’s sense of personal safety (i.e., the threat of crashes), it is possible that these factors may also reduce a pedestrian’s decision to walk, or a parent to allow their child to walk along a route. However, an increase in lateral separation (e.g., landscape buffers) between motor vehicles and pedestrians, leads to increases in pedestrian’s comfort or sense of safety [5], and may increase a pedestrian’s decision to walk, or a parent to allow their child to walk along a route.



While there is evidence indicating that landscape buffers increase a pedestrian’s sense of safety, there is still a lack of evidence that a landscape buffer actually improves pedestrian safety. Texas Department of Transportation [19] indicated that “While [a landscape buffer] does seem to provide a higher sense of security for pedestrians along heavily traveled collectors and arterial streets, there is no evidence that the tree lawn actually increases the safety of the pedestrian. For this reason, provision of a tree lawn should be considered carefully”. Further studies are necessary to determine if landscape buffers actually contribute to pedestrian safety, are safety-neutral, or are less safe than sidewalks with no landscape buffers.




1.1.3. Trees


Landscape designs that incorporate trees into the buffer area can improve roadway aesthetics, provide shade, and improve pedestrians’ perception of safety with respect to motor vehicle traffic [18]. The benefits of a tree-line buffer may encourage a pedestrian’s decision to walk, and may heighten their personal sense of safety and their children’s safety.



Visual landscapes can affect people’s aesthetic appreciation, health, and well-being [20,21]. New knowledge about the effects that visual landscapes have on human health and wellbeing may help us combat the increasing prevalence of stress-related diseases in our society [20]. According to Landis et al. [5], a main factor that contributes to pedestrian’s sense of safety and comfort within a roadway corridor is personal security (i.e., the threat of assault). Greenery in the landscape is shown to lower aggression, fear, stress levels, and violence compared to landscapes with no greenery [20]. As a result, increasing greenery in the landscape may also affect people’s perceptions of safety and enhance their decisions to walk.



Other studies found that adjustment for attractiveness of public open spaces influences the likelihood of use [22]. For example, people who live on tree-lined streets are more likely to walk than those who live on streets without trees [23]. A study by Velarde, Fry and Tveit [20] identified that exposure to landscapes contributed to many aspects of human health including reduced stress levels, improved attention capacity, faster recovery from illness, increased physical well-being in elderly people, and shift in behavioral changes that improved mood and overall well-being. The study concluded that viewing natural landscapes during a walk is one of the factors mitigating negative effects that impact human health [20]. As a result, greater emphasis should be placed on creating tree-lined streetscapes that enhance human health as well as increase walking for recreation and transport [23].



Still, there is little understanding of how landscape buffers influence people’s walking behavior or decisions to engage in walking activities. Contrary to previous studies, this novel study aims to contribute to an improved understanding of the topic by examining the effects of pedestrian environments on parents’ willingness to let their children walk and on pedestrian perceptions of safety.






2. Materials and Methods


2.1. Research Design


An experimental design was constructed to evaluate the possible effects of pedestrian environments on parents’ willingness to walk and let their children walk or bike to school. It also examined parents’ perception of pedestrian safety for themselves and their children. We used a repeated measures design in which participants were exposed to all the environmental conditions.




2.2. Participants


Participants were selected using the convenient sample approach. Our participants were recruited by contacting local schools’ parent-teacher-student organizations’ presidents. The participants for this study were 26 parents with elementary school children from College Station and Bryan, Texas. Parents’ ages ranged from 25–48 years. The average parent age was 36 years old. Out of 26 participants, 19 participants were mothers; 7 were fathers. Out of 26 participants, 21 participants obtained at least a college degree.




2.3. Environmental Conditions


We used the DriverSafetyTM Version 1.6.2. simulator for our study. Environmental conditions were created using the HyperDriveTM Authoring Suite software. The conditions included features that could be manipulated to look similar to a College Station/Bryan neighborhood. We developed a simulated street environment that filled an area of 4 blocks by 6 blocks in dimension. In the simulation, we controlled for parked cars, number of driveways, amount of parking, housing type, and distances to the houses, and manipulated the amount of trees, sidewalks, and landscape buffers. More details about the simulation can be found in our method paper [24]. This article found that sidewalks, landscape buffers and trees were visually identifiable variables across different environmental conditions [24].



We created six different computer simulated pedestrian environmental conditions using sidewalks, 4 feet (narrow) and 8 feet (wide) landscape buffers, and trees within the narrow and wide landscape buffers (see Table 1 and Table 2). Condition 1 did not have any buffer, sidewalk, or street trees. Condition 2 had a sidewalk. In Condition 3, there were a sidewalk and a narrow 4 feet buffer. In Condition 4, we changed the buffer width to 8 feet. In Condition 5, there were a sidewalk, narrow buffer, and trees in the narrow buffer. In Condition 6, there was a sidewalk, wide buffer, and trees within the buffer. The goal of this simulation was to create students’ typical weekday commute environments around their schools. We introduced but controlled for the number and types of cars, the number of pedestrians, as well as traffic speed but manipulated landscape buffers (narrow vs. wide), sidewalk (no vs. yes), and trees (no vs. yes) in the landscape buffers.




2.4. Research Procedure and Questions


Each Participant viewed six different simulated pedestrian environments in a random order standing in a windowless room (20 feet × 20 feet) with three visualization screens set side-by-side. The scenes moved along the roadside at 3 miles per hour. The three screens created a 150-degree wraparound visual field with projectors for each of the integrated screens. Participants viewed each environmental condition for one and a half minutes and then completed the survey questionnaire. The environmental conditions were computer-generated simulations and participants could move through them. However, they could not interact within the simulations. The questions in the survey were originally designed by the research team. They were also reviewed by and pretested by parents with children but these were not the participants in this study.



Participants were asked to think of the following questions as they rated the various environmental conditions. A 4-point Likert-type scale was used (1: not at all to 4: very much)



2.4.1. Walkability


	
Would you like to walk in this environment?



	
Would you be willing to let your children walk in this environment?







2.4.2. Perception of Pedestrian Safety


	
What is your sense of the overall safety of the environment you just walked through?



	
How safe is this environment for your child to walk to school?









3. Results


The results are presented in two main parts. First, we present results based on environmental conditions. To investigate the effects of different environmental conditions, we present descriptive statistics for six environmental conditions, repeated measure of analysis of variance as well as mean comparison tests.



Next, we investigate the main effects of environmental factors: sidewalk, landscape buffers, and street trees. For each factor, we show multiple repeated measures of analysis of variance. Since we had only six environmental conditions, full three-way and two-way interactions were not possible to test so instead we focused on the main effects of sidewalks, landscape buffers and trees in this result section.



3.1. Environmental Conditions (Condition 1 through Condition 6)


The participants’ perception of pedestrian safety and walkability scores were analyzed for all six environmental conditions. Table 3 shows the means and standard deviations for each environmental condition. For all walking and safety variables, the means for the conditions with buffers was higher than the grand mean, while the means for the conditions without buffers was lower than the grand mean. In general, participants who viewed the wide buffer (8 feet) with trees in the buffer area and a sidewalk rated the highest on all four major variables (ranged 2.52 to 3.28) while the no buffer environment with no sidewalk rated the lowest (ranged from 1.15 to 1.40). In addition, parents rated more conservatively for their children’s walking and safety than their own.



To investigate the effects of six pedestrian environmental conditions (within subjects) on the walking and perception of pedestrian safety variables, we ran repeated measures of analysis of variance. We used experimental orders as a between subject variable. As seen in Table 4, there were significant environmental effects for all walking and safety variables. However, there were no significant order effects or interaction effects for all variables.



As a follow-up analysis, we ran least significant difference (LSD) tests and reported the significant results in Table 5. The results indicated that conditions without buffer were significantly different from conditions with buffers for all walking and safety variables. In other words, participants were more likely to walk, allow their children to walk, and to feel safer for themselves and their children in the conditions with buffers than without buffers. In addition, compared to sidewalk with trees in an 8′ buffer, sidewalk with trees in a 4′ buffer was significantly less walkable and perceived to be less safe for both parents and their children.




3.2. Environmental Factors (Sidewalks, Landscape Buffers, and Street Trees)


3.2.1. Sidewalks


The existence of sidewalks significantly affected all walking and perception of pedestrian safety variables. Figure 1 and Table 6 showed significant mean differences between sidewalk and no sidewalk simulations for all walking and safety variables. The lowest partial eta square was 0.74 indicating that 74% of parents walking variance was explained by the existence of sidewalks. The partial eta square for children’s walking increased to 0.85. For both safety variables, it was increased to 0.86. Overall, these results indicated that sidewalks were highly significant at predicting parents’ and children’s walking and their perception of pedestrian safety of the pedestrian environments.




3.2.2. Landscape Buffers


We tested three landscape buffer variables: No buffer, 4′ buffer, and 8′ buffer. As seen in Figure 2 and Table 7, all walking and perception of pedestrian safety variables were significantly different among the three pedestrian environments with three buffer types. The range of the partial eta square from 0.69 to 0.76 indicating that at least 69% of walking and safety variables were explained by landscape buffers. As a follow-up, we conducted LSD comparison tests and found that a significant difference existed between non-buffer and buffer conditions regardless of the buffer widths for all walking and safety variables. There were no significant differences between 4′ and 8′ buffers.



There were significant interactions between buffer widths and trees for parents’ walking and safety scores (Figure 3 and Table 8). In other words, parents’ decision to walk and perception of pedestrian safety increased when there were street trees in an 8′ buffer. On the contrary, parents were less likely walk or experienced decreased safety when there were trees in a 4′ buffer. These interaction effects are not significant for children’s walking and safety.




3.2.3. Street Trees


Figure 4 visually indicates the effects of trees. The partial eta square indicated that 66% of parent’s decision to walk and 64% of parent’s willingness to let their children walk can be explained by street trees (Table 9). Trees also contributed to the overall safety (ηp2 = 0.67) and children’s safety (ηp2 = 0.43).






4. Discussion and Conclusions


In summary, we found that the design of pedestrian environments does affect people’s perception of pedestrian safety and their willingness to walk. The presence of a sidewalk, buffer strip, and street trees affected parents’ decision to walk, their willingness let their children walk to school and perceived the environment as safer for walking. The effects of trees on parents’ walking and perception of pedestrian safety are greater when there is a wide buffer than a narrow buffer. It was also found that parents are more cautious about their children’s walking environments and safety than their own.



Compared to landscape buffers and trees, sidewalks had the largest partial eta squares for children’s walking (ηp2 = 0.85) and safety (ηp2 = 0.85). To parents, the existence of a sidewalk was the most important pedestrian environment factor for their children’s commute route for walkability and safety. It is important to have a sidewalk for all streets but it is especially important to have sidewalks within school walk zones. Buffers also played a critical role on parent’s perception of pedestrian safety for themselves and their children and their willingness to walk or let their children walk to school. This lateral separation from motor vehicle traffic is particularly important for their children’s walking and biking to school. This finding is not new but is consistent with other research findings [5,18].



Our important contribution is the finding of interaction effects between trees and landscape buffers for parents (Figure 3). In our study, not all trees improved the perception of pedestrian safety and walkability. Trees in an 8′ buffer still played an important role improving perceptions of safety and walkability for an adult population; however, trees in a 4′ buffer did not have a positive influence. It is also interesting to note that this interaction effect was not significant for children’s walking and safety. Previous research compared tree-lined streets with streets without trees [23] and found the positive effects of tree-lined streets on walkability. Our study suggests the size of the buffer used in tree-lined streets is an important consideration for improving a sense of safety and walkability. It is also important to note that designing pedestrian environments for children might be different from designing for adults alone.



The most frequently used physical activity facility was found to be streets (45.6%) compared to public spaces (28.8%) and beaches (22.7%) [12]. Including landscape buffers in street design may play an important role in this regard, not only in improving people’s health through increased walking activity, but also by decreasing anxiety levels while walking. Specifically, designing streets to include sidewalks, trees and landscape buffers increased parent’s perception of pedestrian safety for their children, and may lead to greater physical activity and healthier children. Creating supportive pedestrian environments that encourage greater physical activity behaviors should be a priority in the design of transportation infrastructure.



There are several specific limitations of this study as well. First, no two-way or three-way interaction effects were possible because not all binary conditions for all three factors were available (sidewalk, landscape buffers, and street trees). To understand the contribution of each factor relative to the other factors, a more complete dataset with all the binary conditions would be needed.



Second, even though our research design was within subjects, our sample size was still small and therefore not representative of a larger population. Furthermore, participants volunteered through a parent-teacher school group which is subject to self-selection bias. The approach was feasible because the convenience kept the costs low. To improve generalizability across a larger population, it might be cost effective to replicate this study with schools in other geographic regions. In combination with other similar studies, the aggregate findings may paint a bigger picture.



Another approach would be to conduct a much larger study with significantly more participants from a broader population. This could strengthen any conclusions and make them more generalizable, but it would also allow a more detailed look at related variables. Questions of tree size, spacing, deciduous versus evergreen, and pruning practices could be investigated. Various traffic patterns, speeds and flow volumes might be introduced. A larger study might also include a qualitative dimension where participants explained why they answered as they did. This may help connect findings to established theories of environmental behavior such as the prospect refuge theory posited by Jay Appleton [25].



Although the benefits and limitations of environmental simulation research have been published extensively elsewhere [26,27], it is worth noting a few benefits and limitations for this study. First, environmental simulation allows better control over the variables being studied at a more reasonable cost than actually building these same environments for testing purposes. Moreover, finding the exact mixes of variables and conditions to compare effectively from the real world would be unlikely. Thus, simulation offers an opportunity to study such conditions that otherwise might not be possible. Second, there are limitations such as ecological validity that suggest findings from simulations should only be used as one piece of evidence used to inform design and decision making. The benefits of abstracting environmental conditions for research purposes, is at the same time limiting the considerably wide variety of different circumstances one might actually find in the field. In short, these findings are best used to inform and not dictate design.



The findings presented here suggest that implementing landscape buffers and planting trees in wide buffers may lead to more walking by improving people’s perceptions of pedestrian safety. This may lead to improvements in people’s health by increasing their walking activity [28]. Creating supportive roadway environments that facilitate walking should be an important goal for designing pedestrian environments.
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Figure 1. Sidewalk vs. no sidewalk means for walking and perception of pedestrian safety variables. 
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Figure 2. Landscape buffer factor means for walking and perception of pedestrian safety variables. 
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Figure 3. Interactions between buffer widths and trees: (a) parents’ walking; (b) overall safety. 
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Figure 4. Street tree factor means for walking and perception of pedestrian safety variables. 
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Table 1. Environmental Conditions.






Table 1. Environmental Conditions.














	
	Condition 1
	Condition 2
	Condition 3
	Condition 4
	Condition 5
	Condition 6





	Sidewalks
	No
	Yes
	Yes
	Yes
	Yes
	Yes



	Landscape Buffer
	No
	No
	4 feet
	8 feet
	4 feet
	8 feet



	Street Trees
	No
	No
	No
	No
	Yes
	Yes
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Table 2. The comparison between environmental condition simulations and actual environments.
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	Conditions
	Simulations
	Actual Environments





	1
	 [image: Sustainability 13 08728 i001]
	 [image: Sustainability 13 08728 i002]



	2
	 [image: Sustainability 13 08728 i003]
	 [image: Sustainability 13 08728 i004]



	3
	 [image: Sustainability 13 08728 i005]
	 [image: Sustainability 13 08728 i006]



	4
	 [image: Sustainability 13 08728 i007]
	 [image: Sustainability 13 08728 i008]



	5
	 [image: Sustainability 13 08728 i009]
	 [image: Sustainability 13 08728 i010]



	6
	 [image: Sustainability 13 08728 i011]
	 [image: Sustainability 13 08728 i012]
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Table 3. Means and Standard Deviations among Major Variables.






Table 3. Means and Standard Deviations among Major Variables.















	
	Condition 1

Mean (SD)
	Condition 2

Mean (SD)
	Condition 3

Mean (SD)
	Condition 4

Mean (SD)
	Condition 5

Mean (SD)
	Condition 6

Mean (SD)
	Grand

Mean (SD)





	Sidewalk
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	



	Landscape Buffer
	No
	No
	4 feet
	8 feet
	4 feet
	8 feet
	



	Street Trees
	No
	No
	No
	No
	Yes
	Yes
	



	Parents’ Walking
	1.54 (0.76)
	1.81 (0.85)
	3.00 (0.69)
	2.81 (0.80)
	2.88 (0.77)
	3.28 (0.61)
	2.55 (0.49)



	Children’s Walking
	1.15 (0.37)
	1.33 (0.60)
	2.19 (0.72)
	2.29 (0.84)
	2.17 (0.76)
	2.60 (0.78)
	1.97 (0.47)



	Overall Safety
	1.40 (0.58)
	1.65 (0.63)
	2.76 (0.60)
	2.52 (0.82)
	2.65 (0.75)
	3.04 (0.72)
	2.34 (0.48)



	Children’s Safety
	1.15 (0.37)
	1.25 (0.48)
	2.28 (0.77)
	2.31 (0.75)
	2.23 (0.86)
	2.52 (0.78)
	1.96 (0.47)
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Table 4. Repeated measures of analysis of variance for major variables.






Table 4. Repeated measures of analysis of variance for major variables.





	

	
Between Subjects

	
Within Subjects

	
Interaction




	
Order (O)

	
Pedestrian Environments (PE)

	
O × PE




	
SS

	
df

	
MS

	
F

	
SS

	
df

	
MS

	
F

	
SS

	
df

	
MS

	
F






	
Parents’ Walking

	
10.63

	
5

	
2.13

	
1.68

	
62.64

	
5

	
12.53

	
35.63 ***

	
12.41

	
25

	
0.50

	
1.41




	
Children’s Walking

	
6.89

	
5

	
1.38

	
1.09

	
41.53

	
5

	
8.31

	
25.18 ***

	
6.51

	
25

	
0.26

	
0.79




	
Overall Safety

	
5.72

	
5

	
1.15

	
0.90

	
43.47

	
5

	
8.69

	
29.61 ***

	
10.91

	
25

	
0.44

	
1.49




	
Children’s Safety

	
6.99

	
5

	
1.40

	
1.40

	
44.64

	
5

	
8.93

	
24.47 ***

	
8.34

	
25

	
0.33

	
0.92








Note. SS: Sum of square, MS: Mean square, *** p < 0.001.
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Table 5. Significant pairwise comparisons among different conditions.






Table 5. Significant pairwise comparisons among different conditions.





	
Conditions

	
Conditions

	
Mean Difference




	
Parent’s Walking

	
Children’s Walking

	
Overall Safety

	
Children’s Safety






	
1

	
3

	
−1.52 ***

	
−1.04 ***

	
−1.35 ***

	
−1.13 ***




	

	
4

	
−1.32 ***

	
−1.14 ***

	
−1.13 ***

	
−1.16 ***




	

	
5

	
−1.40 ***

	
−1.02 ***

	
−1.22 ***

	
−1.08 ***




	

	
6

	
−1.80 ***

	
−1.48 ***

	
−1.57 ***

	
−1.38 ***




	
2

	
3

	
−1.24 ***

	
−0.86 ***

	
−1.09 ***

	
−1.00 ***




	

	
4

	
−1.04 ***

	
−0.96 ***

	
−0.87 ***

	
−1.03 ***




	

	
5

	
−1.12 ***

	
−0.84 ***

	
−0.96 ***

	
−0.95 ***




	

	
6

	
−1.52 ***

	
−1.3 ***

	
−1.30 ***

	
−1.25 ***




	
6

	
3

	
ns

	
0.44 *

	
ns

	
ns




	
6

	
4

	
0.48 **

	
0.34 *

	
0.44 **

	
ns




	
6

	
5

	
0.40 **

	
0.46 **

	
0.35 **

	
0.14 *








Note. * p < 0.05, ** p < 0.01, *** p < 0.001.
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Table 6. Repeated measures of analysis of variance for sidewalk factor.
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Sidewalks




	
SS

	
df

	
F

	
ηp2






	
Parents’ Walking

	
19.20

	
1

	
72.33 ***

	
0.74




	
Children’s Walking

	
12.07

	
1

	
135.96 ***

	
0.85




	
Overall Safety

	
16.53

	
1

	
147.35 ***

	
0.86




	
Children’s Safety

	
38.71

	
1

	
149.04 ***

	
0.86








Note. SS: Sum of square, ηp2: Partial eta square, *** p < 0.001.
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Table 7. Repeated measures of analysis of variance for landscape buffer factor.
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Landscape Buffers




	
SS

	
df

	
MS

	
F

	
ηp2






	
Parents’ Walking

	
30.20

	
2

	
15.10

	
78.36 ***

	
0.76




	
Children’s Walking

	
21.05

	
2

	
10.52

	
54.92 ***

	
0.69




	
Overall Safety

	
25.16

	
2

	
12.58

	
61.83 ***

	
0.71




	
Children’s Safety

	
21.95

	
2

	
10.97

	
59.30 ***

	
0.70








Note. SS: Sum of square, MS: Mean square, ηp2: Partial eta square, *** p < 0.001.
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Table 8. Repeated measures of analysis of variance for testing the interaction between buffer widths and trees.






Table 8. Repeated measures of analysis of variance for testing the interaction between buffer widths and trees.





	

	
Main Effects

	
Interaction




	
Buffer Widths (BW)

	
Street Trees (ST)

	
BW × ST




	
SS

	
df

	
F

	
ηp2

	
SS

	
df

	
F

	
ηp2

	
SS

	
df

	
F

	
ηp2






	
Parents’ Walking

	
0.81

	
1

	
1.63

	
0.06

	
0.25

	
1

	
0.80

	
0.03

	
2.25

	
1

	
21.6 ***

	
0.47




	
Children’s Walking

	
0.64

	
1

	
1.84

	
0.07

	
1.96

	
1

	
3.91

	
0.14

	
0.81

	
1

	
3.94

	
0.14




	
Overall Safety

	
0.67

	
1

	
1.96

	
0.08

	
0.17

	
1

	
0.61

	
0.03

	
2.04

	
1

	
10.53 **

	
0.31




	
Children’s Safety

	
0.17

	
1

	
0.31

	
0.01

	
0.64

	
1

	
3.38

	
0.12

	
0.45

	
1

	
1.46

	
0.06








Note. SS: Sum of square, ηp2: Partial eta square, ** p < 0.01, *** p < 0.001.
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Table 9. Repeated measures of analysis of variance for street tree factor.






Table 9. Repeated measures of analysis of variance for street tree factor.





	

	
Street Trees




	
SS

	
df

	
F

	
ηp2






	
Parents’ Walking

	
8.08

	
1

	
48.47 ***

	
0.66




	
Children’s Walking

	
5.56

	
1

	
45.30 ***

	
0.64




	
Overall’ Safety

	
7.89

	
1

	
49.99 ***

	
0.67




	
Children’s Safety

	
9.66

	
1

	
19.21 ***

	
0.43








Note. SS: Sum of square, ηp2: Partial eta square, *** p < 0.001.
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