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BACKGROUND & SIGNIFICANCE
Distance vs. walking to 
school (WTS): 
Objective & perceived 
distances are the most 
commonly reported 
barriers.

Perceived distance 
may be influenced by 
not only objective 
distance but also other 
built environmental 
factors. 

Presenter
Presentation Notes
For example, as shown in the photo comparison, community and school design, building quality, visual quality and maintenance of the built environment may have an impact of perceived distance and willingness/enjoyment of walking.



BACKGROUND & SIGNIFICANCE

Perceived distance is important for parental 
decision-making about their child’s school 
travel mode choice.

Significance: Better understanding of the 
impact of object vs. perceived distance is 
needed to inform school development/siting 
policies and to guide the development of 
WTS promotion interventions.

www.norsesys.com/ www.thinksmartplan.com/



LITERATURE REVIEW

34 studies examined impacts of distance 
on WTS & all showed negative associations.

16 used objective distance.
18 used subjective distance. 

Other built environmental factors showed mixed results.
Neighborhood walkability 
(e.g., density, land use mix, street connectivity, block size) 

Non-motorized traffic infrastructure 
(e.g., sidewalk, bike lane, traffic calming, traffic signal) 

Motorized traffic infrastructure 
(e.g., busy roads, signalized intersections, speed hump)

Presenter
Presentation Notes
Distance measures: Objective (GIS) measures used include GIS measures  of (1) airline distance (continuous), street network distance (continuous), route directness (airline distance / network distance, continuous).Subjective (survey) measures include parental/child survey of (1) distance close enough (binary), (2) distance too far to walk (5-point scale), (3) distance categories (<0.5, 0.5-1, 1.1-1.5, 1.6-2, >2 km) (<1, 1-2, 2-3, >3 km), travel time (<15, >=15min; binary) (0-15, 16-30, >30min; ordinal). Neighborhood walkability: some used individual variables such as … while other used composite scores.



Perceived 
distance

Limitations in Previous Studies
Did not consider both objective & perceived distances. 
Did not examine the mediating role of perceived distance.
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STUDY DESIGN
Cross-sectional 
Data Collection

Parental survey collected data for school travel modes;  
personal, social & built environmental factors;                             
home address; perceived distance, in 2007 and 2010
GIS analysis measured objective distance

Data Analysis: Structural Equation Modeling (SEM) in Mplus
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Presenter
Presentation Notes
Perceived distance was captured as a binary variable by asking parents whether they considered the distance to be close enough for their child to walk to school. SEM predicting WTS using personal, social and built environmental factors, including parental perceived distance as a mediator.



STUDY SETTING & POPULATION

Downtown

22 elementary 
schools in 
Austin, TX

Stratified 
random 
sampling 
based on SES

Presenter
Presentation Notes
The shade of grey color shows the socioeconomic status (SES), as measured by the % of free or reduced-price lunch. Lighter color means higher SES.



Built Environmental Factors                  Mean (S.D.)  

Population density (/acre) 7.8 (4.4)

Living within ½ mile from school (%) 

Sidewalk completeness (%) 

Street intersection density (#/acre) 

Land use  mix (0-1)

Crash rate per year (#/100 acres)

Crime rate per year (#/100 acres)

25.7 (15.1)

28.3 (17.2)

0.2 (0.1)

0.4 (0.2)

5.6 (3.6)

65.5 (51.4)

Population Characteristics                     Mean (S.D.) 

Hispanic (%)

a

Free or reduced-price lunch (%) 

For total student enrolment at schoola

61.8 (30.0)

67.3 (36.6)

STUDY SETTING & POPULATION

Diverse & 
representative 
sample

Presenter
Presentation Notes
S.D.: Standard Deviation



Geocoded homes & generated shortest 
home-to-school routes using network analysisGIS ANALYSIS

Presenter
Presentation Notes
This map shows all home locations & home-to-school routes for the whole sample.I know the map is not readable. So I will zoom in to show details for one school as an example.This figure visualizes the shortest routes generated in GIS using network analysis, and the home locations (green for walkers and red for no-walkers).



Frequency or 
Mean (S.D.)

Hispanic students 62%

Highest parental education
(1 lowest – 6 highest)

3.3 (1.6)

Students walking to/from school

Parents perceiving distance being
close-enough 

Students with school bus service

Child crossing freeway en route to school 

33% yes

50% yes

33% yes

17% yes

RESULTS: DESCRIPTIVE STATISTICS

N=6,383



Descriptive Statistics for Home-to-school Distance



Home-to-school distance (Miles)

0.52 miles 0.85 miles

WTS within Different Distance Ranges (Total Sample)

Presenter
Presentation Notes
This slide shows the % of walking to school “in each 0.125 mile distance range” (e.g., 0.275-3.000 miles).The dashed line is for the “perceived walkable distance”, which is way above the solid line—actually walking to school.Using 50% as a cut off value, two walkable distance  thresholds were identified as shown in the slide.



Results from the SEM model

1. To estimate the role of personal, 
social & built environmental factors 
(as hypothesized in the conceptual 
framework) in predicting WTS

2. To test the mediating role of 
“perceived distance being close 
enough for WTS”



Model fit: RMSEA=0.045, SRMR=0.061, CFI=0.812, TLI=0.792  
(All coefficients are standardized. *: 0.01<p<0.05; **: p<0.01)

Presenter
Presentation Notes
Red: negative associationGreen: positive associationMODEL FIT:USING THE 2-INDEX PRESENTATION STRAGEY (Hu & Bentler, 1999) (19,762 citations): A combination of RMSEA of 0.06 or lower and a SRMR of 0.09 or lower (which was met by our model) indicated a good fit.USING INDIVIDUAL INDEICES: RMESA indicated a good fit (Hu and Bentler, 1999; Steiger, 2007) , but CFI and TLI do not. SRMR indicated an acceptable fit.The following slides will show details for each level of variables (personal, social, and built environmental variables).



Personal Factors

Presenter
Presentation Notes
Among personal factors, parental education and car ownership were negative correlates of walking to/from school, while the number of children in household was a positive correlate. 



Social Factors

Presenter
Presentation Notes
Among social factors, the availability of school bus service were a negative correlate.



Built Environmental Factors

Presenter
Presentation Notes
1. After including the perceived distance in the model, the objective distance no longer shows a direct impact on WTS. Instead, it influenced WTS indirectly through its impact on perceived distance.2. Perceived distance was also influenced by other built environmental factors, including (1)NEGATIVE factors such as presence of certain land uses and facilities (busy roads, convenience stores, bakery/café/restaurant, and bus stops) en route to school. (2) POSITIVE factors such as (a) sidewalk availability and quality, and (b) overall walkability (a latent factor captured by convenience of walking to school, maintenance, tree shade, quietness, nice things to see, street lighting, and school zone enforcement) (see next slide for details).





The importance of perceived 
distance as a mediator.

Indirect roles of objective distance 
and other environmental factors on 
WTS through perceived distance. 

To lift the barrier of perceived long 
distance, future interventions 
should target not only the actual 
distance, but also other walkability 
factors such as sidewalk availability 
and quality, busy roads, 
maintenance, etc.

DISCUSSIONS

www.shutterstock.com

http://touquettois.com/



QUESTIONS?

Contact information:

Xuemei Zhu, Ph.D. (xzhu@arch.tamu.edu) 
Chanam Lee, Ph.D. (chanam@tamu.edu)
College of Architecture, Texas A&M University
3137 TAMU, College Station, TX 77843-3137
http://faculty.arch.tamu.edu/clee
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