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Texas SRTS Policy

Barriers to 
SRTS:

Distance

Safety 

Weather

Traffic

School policies

SRTS include education, enforcement, 
encouragement, evaluation and engineering plans
For Texas, two types of grants were awarded in 
2007:  

Infrastructure grants, which include ‘brick and mortar’ 
type projects, such as construction of crosswalks, 
sidewalks, etc. (n = 56)

Schools need to have a SRTS plan in place first
Non-infrastructure grants, which include a SRTS plan, 
which may or may not include potential infrastructure 
changes (n = 194)
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Presentation Notes
As we know, there are many barriers to SRTS, including the distance to schools, safety factors (e.g., crime), weather conditions, traffic, and school policies.  
When the national SAFETEA-LU allocations were set in 2005, Texas was awarded funding for SRTS programs that included:  education, enforcement, encouragement, evaluation and engineering.
The Texas Department of Transportation gave out these funds through a grant mechanism in 200 and 2009, so communities/schools had to apply for these funds.  Two types of grants were provided:  Infrastructure, which included  changes in the built environment/construction, and all 5 components of SRTS, including engineering, and
Non-Infrastructure, which included a SRTS plan, which may or may not include future or potential infrastructure changes – they also could be educational programs.  

Infrastructure projects were awarded to state agencies or local jurisdictions, and could be up to $500,000.
Non-infrastructure projects could be awarded to different entities (e.g., schools, NP, or a combination):  For funding a local plan, the award was $10,000; for a local implementation, the award was $100,000, for statewide implementation, the award was $500,000.  Most of the awards in 2007 were local plans (170 of the 194).  61% of the projects funded in 2007 and 2009 were non-infrastructure, but most of the funds (88%) went toward infrastructure projects.



Study Objectives

Comparison of 3 groups

• Infrastructure (I)

• Non-Infrastructure (NI)

• Comparison (C)

Purpose
To determine the effects of differing 
funding allocation methods on ACS 3 
years after implementation (2009-2012)

Natural experiment
Quasi-experimental

Study hypotheses
For ACS, infrastructure funding schools > 
non-infrastructure funding schools > 
comparison schools
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Presentation Notes
The study objectives were:  to determine the effects of differing funding allocation methods on active commuting to school (ACS) 3 years after implementation.

This was a natural experiment in which we compared 3 groups:  infrastructure projects, non-infrastructure projects, and comparison schools.

The study hypotheses were that infrastructure schools would show the largest increase in ACS compared to non-infrastructure schools and infrastructure schools would have significantly greater ACS compared to the control or comparison schools.



Methods

Timeline:

Baseline data in 
2009

Interim data in 
2010 & 2011

Follow up data in 
2012

Funded schools were selected for 
measurement based on funding type, 
location (urban/rural), race/ethnicity, 
and socioeconomic status (SES); 
comparison schools had similar 
characteristics but received no funding. 
Timeline for implementation varied by 
funding allocation.
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Presentation Notes
The study was quasi-experimental, with three conditions: (1) infrastructure or construction schools (n =23); (2) non-infrastructure schools (n = 22); and (3) matched comparison schools (n = 34). Funded schools were selected for measurement based on funding type, location (urban/rural), race/ethnicity, and socioeconomic status (SES); comparison schools had similar characteristics but received no funding.  Baseline data collection was in 2009, with follow-up in 2012.  In 2010 & 2011, interim data collection was conducted.

The timeline for implementation varied, according to funding allocation.  When we collected data in 2009, several of the non-infrastructure schools were already implementing their plans.  When we collected follow up data in 2012, many of the infrastructure projects were not yet completed.



Methods

ACS Counts:

-4th grade 
children

-2 days of data 
collection

-Validity

Morning & afternoon ACS counts obtained by child 
self-report at 4 time points

At baseline and follow up:
Serial cross-sectional survey data were collected from 
parents and 4th grade children using validated 
questionnaire items 

Built environment characteristics were measured using 
GIS and an audit instrument (Lee et al., 2013) 

School-level questionnaire used for determination of 
implementation of SRTS policies
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Baseline data were collected from 4th grade students and parents during Spring/Fall 2009 and included: ACS student counts, student and parent surveys, and environmental audits. 
Data were serial cross-sectional data using validated questionnaire items derived from our School Physical Activity and Nutrition (SPAN) study, Jay Mendoza’s work, and the SRTS questions.  Environmental audits were conducted using a method developed by Chanam Lee – data from these were presented in the poster session on Monday.  We also collected 2 days of ACS counts, using student self-reported tallies.  These were written and collected over 2 days.  

We did a validation of the method and all measures of test-retest reliability and convergent validity were very high (% agreement range: 88%-100%; Kappa range: 0.8-1.0). 




Data Analysis

Data were analyzed using mixed linear regression 
and controlled for random and fixed effects, and 
other independent variables.

Growth curve models were fit to represent the 
repeated measures of ACS percentages as a 
function of time and school type, controlling for 
weather.

Presenter
Presentation Notes
Growth curve modeling used the 4 time periods, controlling for various factors, including weather, which we abstracted from meteorological records for the days of data collection.



Measurement Periods and Sample Size

Baseline (T1) Interim (T2) Interim (T3) Follow Up (T4)

Time Range Mar-Dec,
2009

May-June, 
2010

May-June, 
2011

April-May, 
2012

TOTAL Schools 78 52 61 73
Comparison 34 24 23 30
Infrastructure 23 14 19 23
Non-infrastructure 21 14 19 20

ACS to School 12154 9755 10709 11635
ACS from School 12134 9707 10649 11579
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Presentation Notes
Total number of schools was  78 at baseline and 72 at follow up – original sample size was 81.  The number of tallies are shown below.  

The baseline data collection extended into the fall semester, because there was a swine flu epidemic during the spring of 2009 and we were not allowed to collect data in most of the schools.

96% of schools at baseline, Follow up with 90% of schools



Child Participant Demographics 

Variable Infrastructure Non-Infrastructure Comparison

Baseline Follow up Baseline Follow up Baseline Follow up

Male, %1 48.7 51.3 46.9 53.1 50.5 50.7

African
Amer, %2

6.6 7.6 6.8 7.2 7.2 6.8

Hispanic/
Latino, %

70.0 70.6 62.0 65.1 61.4 62.6

White, % 19.8 17.7 28.2 23.2 24.8 26.9

Other, % 3.6 4.1 3.0 4.5 2.5 2.1

1Self-reported by student; 2Reported by parent
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Presentation Notes
These are the demographics of the child participants.  The population was evenly split between males and females, with a majority of students who were Hispanic/Latino, and a smaller number that were African American.  These numbers are more Hispanic and less African American and White compared to Texas in general.  In addition, the majority of parents were low-income and  about 40% of families had at least one family member born outside of the US



Student Self-Reported Data in 2009 and 2012
(n = 3315 and 3977)

Variable Infrastructure Non-Infrastructure Comparison

Baseline Follow up Baseline Follow up Baseline Follow up

Neighborhood
Safety

3.7 + 2.0 3.8 + 2.0 3.8 + 1.9 3.6 + 2.1 3.7 + 2.0 3.7 + 2.1

Parent Support 
for PA

7.9 + 3.3 8.2 + 3.5* 8.0 + 3.3 8.1 + 3.6 7.8 + 3.4 8.2 + 3.6*

Friends ACS 1.6 + 1.8 1.5 + 1.8 1.6 + 1.8 1.6 + 1.8 1.3 + 1.7 1.4 + 1.8*

Self-efficacy 27.5 + 9.7 27.6 + 9.6 27.7 + 9.3 26.6 + 9.5* 25.2 + 8.8 26.1 + 9.3*

Days of PA 4.3 + 2.2 4.2 + 2.1 4.4 + 2.1 4.4 + 2.1 4.2 + 2.2 4.2 + 2.1

Days of 
exercise 30 m

4.2 + 2.4 4.4 + 2.3 4.1 + 2.4 4.5 + 2.2* 4.2 + 2.5 4.5 + 2.2*

*p<0.05
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Neighborhood safety, parent support for physical activity, and self-efficacy were scales:  neighborhood safety was 2 items, parent support for PA was 5 items, and self-efficacy was 17 items.  Friends ACS asked “how many of your friends usually walk or ride a bike to school with you”.  

When examining significant differences by type of school over time (time effects), there were: 
increases in parent support for PA in infrastructure and comparison schools, 
Increase in friends ACS in comparison schools, 
Increases in self-efficacy in comparison schools and decrease in SE in NI schools, and 
Increased in self-reported days of exercising at least 30 minutes in infrastructure and comparison schools.

When examining significant differences between types of school at follow up:
Non-infrastructure and comparison schools in self-efficacy (NI>Comparison)
Infrastructure and comparison schools in SE (I>C)
Days of PA between NI and comparison (NI >C)

These data indicate some significant changes, especially for SE and days of increased PA.


Cerin and Saelens measures



Parent Self-Reported Data in 2009 and 2012
(n = 2053 and 2080)

Variable Infrastructure Non-Infrastructure Comparison

Baseline Follow up Baseline Follow up Baseline Follow up

Neighborhood 
Walkability

6.3 + 2.9 5.5 + 2.8 6.8 + 3.2 6.4 + 3.2 6.4 + 3.2 5.8 + 3.2+

Rules for child 
walking

1.1 + 1.3 1.2 + 1.3 1.2 + 1.3 1.2 + 1.4 1.0 + 1.3 1.2 + 1.4+

School
walkability

7.2 + 3.5 6.2 + 3.0 7.5 + 3.8 5.9 + 3.4 7.2 + 4.0 5.6 + 3.6+

Self-efficacy 19.6 + 6.0 19.8 + 6.6 20.8 + 7.2 20.1+ 7.0 19.1 + 6.4 19.5 + 6.7

Outcome
expectations

13.5 + 4.3 13.9 + 4.4 14.2 +4.5 13.7 + 4.3* 13.3 + 4.4 13.5 + 4.5

PA Knowledge 6.5 + 2.9 7.5 + 2.1 6.5 + 2.9 7.5 + 2.1 6.5 + 2.9 7.6 + 2.1+
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Presentation Notes
For the parent-reported data, the variables presented here are all scales:
Neighborhood walkability and bikability – 5 items
Rules for child walking – 3 items
School walkability & bikability – 7 items
Self-efficacy – 15 items
Outcome expectations – 7 items
PA & sedentary activity knowledge – 3 items

Significant changes over time in:
Neighborhood walkability – follow up worse than baseline
Rules for child walking – increased over time
School walkability – decreased over time
PA knowledge – increased over time

Significant differences between groups:
NI > C for Self-efficacy
Parent outcome expectation NI >C

The increased SE, OE can be expected since parents were likely to remember the program over time, whereas the children probably didn’t.

Another interesting result is that although parents perceived the neighborhood and schools as less walkable and bikable, the objective audit data did not necessarily agree.  Few significant changes over time.  






Summary of Trend Analysis

Morning ACS:
I and NI schools had higher ACS than C (p = 0.024, p = 0.013)
Adverse weather decreased morning ACS (p = 0.043)
No significant overall linear trend for morning ACS (p = 0.746)
Group x Time interaction for morning ACS between NI and C (p = 0.014)

Afternoon ACS:
NI schools had marginally higher afternoon ACS than C (p = 0.084)
Overall increasing trend for afternoon ACS (p = 0.015)
Group x Time interaction for afternoon ACS between NI and C (p = 0.009)
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Presentation Notes
For group x time interaction for morning ACS, morning ACS in NI schools decreased more than in control schools



Summary of Trend Analysis (cont)

Total Mean ACS
I schools had marginally higher and NI schools had higher mean 
ACS than C schools (p = 0.078, p = 0.036)
Adverse weather decreased day ACS (p = 0.017)
Group x Time interaction between 
NI and C schools (p = 0.002)

Presenter
Presentation Notes
The ACS in NI had a more obvious declining trend compared to the other schools.



Change in

Mean 
Morning ACS 
by Group 
over Time 

Infrastructure                          
Non-Infrastructure                         
Control

Presenter
Presentation Notes
The next 3 graphs show the growth curve modeling for morning, afternoon and daily ACS.  These models all have similar trajectories, as you will see.  

I and NI schools had higher ACS than C (p = 0.024, p = 0.013)
Adverse weather decreased morning ACS (p = 0.043)
No significant overall linear trend for morning ACS (p = 0.746)
Group x Time interaction for morning ACS between NI and C (p = 0.014) – NI decreased more/increased less than C schools

Weather was fraction of day s with adverse weather events (e.g., rain, ice).  Did not include temperature.



Change in

Mean 
Afternoon ACS 
by Group 
over Time 

Infrastructure                          
Non-Infrastructure                         
Control
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Overall increasing trend for afternoon ACS.  
Group x time interaction for NI and C schools
NI had marginally higher ACS than C



Change in

Mean 
Day ACS 
by Group 
over Time 

Infrastructure                          
Non-Infrastructure                         
Control
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Presentation Notes
I schools had marginally higher and NI schools had higher mean ACS than C schools (p = 0.078, p = 0.036)
Adverse weather decreased day ACS (p = 0.017)
Group x Time interaction between NI and C schools (p = 0.002)



Baseline
Mean (SD)*

Follow up
Mean (SD)

Infrastructure 0.25 + 0.78 1.60 + 4.14
Non-Infrastructure 0.38 + 0.81 2.13 + 2.57
Comparison 0.38 + 1.58 1.40 + 3.58

TOTAL 0.34 + 1.19 1.68 + 3.99*

Implementation Scores1 for SRTS

1Implementation score was calculated based on responses to 18 questions on the school survey 
(n = 58 at baseline and 52 at follow‐up) 
* p<0.05
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WE also measured implementation of SRTS in schools with a school-level survey that asked about SRTS activities.  Only 19 schools reported any implementation of SRTS-type programs, 26 reported none, and 36 had no implementation or data missing at one or more time points (the other time point was 0).  



Limitations and Strengths

Self-report survey data
Study timeline not always consistent with project 
implementation
Implementation data are difficult to collect

Large and diverse sample size
Quasi-experimental design
Longitudinal data at school level

Presenter
Presentation Notes
Timeline was not always consistent with project implementation.  Extended baseline data collection.  Community grants, but lots of turnover.  Also, difficult to get records from TxDOT. 

Also, strength was outside evaluator – self-report data were short term and not sure of data collection methods.



Implementation of policies that fund SRTS infrastructure and 
non-infrastructure projects have minimal significant effects 
on ACS in the short term, e.g., 3 years.

More differences seen with NI schools compared to I schools

Non-infrastructure funding appears to have slightly negative 
effects on ACS over time.
Comparison schools implemented more SRTS activities over 
time – secular trends?
More long term follow up may be necessary to determine 
outcomes of infrastructure projects.

Conclusions

Presenter
Presentation Notes
Some significant differences, especially between NI and C schools in ACS.

Degradation of effects with NI?  Parents who were involved might time out of school as their child ages – lose institutional memory.

With infrastructure projects, especially cost-reimbursement ones, might need more than 3 years.



Implications for Practice and Policy

Policies that provide cost-reimbursement funding for 
SRTS infrastructure initiatives appear to be difficult to 
implement at a high level.

May not achieve desired outcomes in the short term

Non-infrastructure activities need mechanisms for 
continued support or maintenance over time.
Policies that address SRTS need to focus on adequate 
implementation to achieve desired effects.

Presenter
Presentation Notes
Goes back to how the policy is written, and who implements it.
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Survey Data Collection

Survey Baseline (2009) Follow up (2012)

Student survey 3315 3977

Parent survey 2053 2080

Student-Parent Dyads 1653 1700



Infrastructure                          
Non-Infrastructure                      
Control

Change in ACS1 by Group, Time, and ACS Period2

1Active Commuting to School (ACS) is 2-day self-reported walking or biking to or from school.  
Analyses are controlled for % economically disadvantaged, % white, mean precipitation, mean heat, 
mean wind speed. 2No overall rising or declining trends were seen: Although the mean values 
change, the confidence intervals across time overlap.
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