
Page 1 of 15 

Active Living Research 
Call for Proposals (CFP) Round 10 

 
Full Proposal Narrative 

 
Principal Investigator:  David Ragland 

Organization/Institution:  UC Berkeley Safe 
Transportation Research and Education Center 

Proposal Title:  Ten Years later: examining the long-term impact 
of the California Safe Routes to School Program 

CFP Topic Number:  1 
 
 
 Brief Literature Review and Conceptual Basis  
Children’s health and methods to improve it are a primary focus for the Robert Wood Johnson 
Foundation and Active Living Research.  The data on childhood physical inactivity and nutrition and 
the subsequent health conditions that arise from these behaviors is sobering.  Data from the 2007-
2008 National Health and Nutrition Examination Survey (NHANES) indicates that approximately 17 
percent of children and adolescents between the ages of 2-19 are obese.  These rates have 
increased dramatically over time: data from earlier NHANES analyses indicate that obesity rates for 
school-aged children age 6-11 increased from 6.5 to 19.6% between 1976-1980 and 2007-2008 and 
from 5 to 18.1% in adolescents age 12-19 (Ogden et al., 2010; Ogden et al., 2002).   
 
For over 10 years now in the United States, efforts to encourage children to walk and bicycle to 
school have attracted concerted programmatic and policy attention to address the issues of physical 
inactivity, obesity and pedestrian injury risk around schools and in the local community (Lee, et al. 
2008).  In 1969, 42 percent of US schoolchildren aged five to eighteen walked or bicycled to school. 
By 2001, 85 percent of children were driven to school by car or bus, and only 13 percent walked and 
2 percent bicycled (FHWA 2004). 
 
Research on the barriers and opportunities to walk and bicycle to school consistently find that 
distance between home and school is a primary factor influencing how children travel to school 
(Cohen et al., 2006; DiGuiseppi et al., 1998; Martin and Carlson, 2005; McDonald, 2007; McDonald, 
2008; McMillan et al., 2006; McMillan, 2007; Schlossberg et al., 2006; Timperio et al., 2006; Yeung et 
al., 2008; Ziviani et al., 2004; Martin et al., 2007).  A study of sixteen California elementary schools 
participating in the California Safe Routes to School project found that children that lived within a mile 
of school were three times more likely to walk to school than to travel by private vehicle (McMillan, 
2007).   
 
A 2008 report from the CDC investigating why more children do not walk to school found traffic safety 
to be the second most common barrier (Beck and Greenspan, 2008). Overall, children are involved in 
about one-third of all pedestrian-vehicle crashes (Clifton and Kreamer-Fults, 2007).  Children aged 5-
15 bicycle more than any other age group. In 2007, children under the age of 16 comprised 28 
percent of those injured and 15 percent of those killed in a bicycle crash. Injury and fatality rates for 
bicyclists in this age group are higher than for all other ages (NHTSA, 2008c). 
 
Engineering-related factors that increase pedestrian and bicycle safety may also influence walking 
and bicycling to school.  Separating pedestrians/bicyclists and motor vehicles onto different elements 
of the transportation system (e.g., providing sidewalks, bike lanes and bike paths), reducing conflict 
points between pedestrian/bicyclists and motor vehicles (e.g., providing marked crosswalks, 
crossings at traffic lights and altering the signal timing so there is a pedestrian-only phase) and 
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reducing traffic volumes and speeds around schools are possible areas of engineering modification.  
A study of nineteen elementary schools in Australia found that children were less likely to walk or 
bicycle to school if they had to travel along a roadway with busy traffic and no lights or crossing points 
(Timperio, et al., 2006).  At three elementary schools in California, parents reported a 38 percent 
increase in how often children walked to school after a SRTS sidewalk improvement was completed 
(Boarnet et al., 2005). 
 
Safe Routes to School (SRTS) is a program that initially developed in Odense, Denmark in the 1970s 
after studies revealed that Denmark had the highest child pedestrian collision rate in Europe. The 
Odense program created a series of engineering improvements to reduce safety hazards. Ten years 
after implementation, child pedestrian casualties decreased by more than 80 percent (Appleyard 
2003).  The first SRTS program in the U.S. was initiated in 1994 in the Bronx, New York.  Like the 
Odense program, this community SRTS program focused primarily on reduction of pedestrian injury 
and death through engineering improvements.  
 
In 1999, California became the first state to pass legislation for a state level program, which allocated 
federal transportation funds for engineering modifications near schools. The goals of the policy are to 
increase walking and bicycling activity among students at elementary, middle and high schools and to 
reduce child/adolescent injuries and fatalities. Not only was the California SRTS program unique in 
that it was a state-level program providing transportation funds for engineering improvements that 
focused on health promotion; for the first time it expanded the focus of SRTS beyond traffic safety to 
include promotion of physical activity through walking and bicycling to school.  
 
The California program provides transportation funding to municipalities for engineering modifications 
such as sidewalks, crosswalk placement & painting, traffic lights or speed humps near schools.  The 
municipality is required to provide a minimum of 10% is local matching funds.  Since its inception in 
1999 to the end of 2006, the California SRTS program funded 570 projects with a total cost of over 
$190 million.  The projects have been equitably distributed across the state, with proportional 
representation achieved geographically and by population (Orenstein et al, 2007).The California 
legislature has re-authorized the program three times over the past decade.  
 
The 2005 federal transportation bill (SAFETEA-LU: Safe, Accountable, Flexible, Efficient 
Transportation Equity Act: A Legacy for Users) introduced the first national level SRTS program for all 
50 states and the District of Columbia. The bill established multiple goals related to transportation and 
health: 
1. To enable and encourage children, including those with disabilities, to walk and bicycle to school. 
2. To make walking and bicycling to school a safer and more appealing transportation alternative, 
thereby encouraging a healthy and active lifestyle from an early age. 
3. To facilitate the planning, development and implementation of projects and activities that will 
improve safety and reduce traffic, fuel consumption and air pollution in the vicinity (approximately two 
miles) of primary and middle schools (Grades K-8). 
 
Through the Federal Highway Administration, state Departments of Transportation received $612 
million over a five-year period (2005-2009) to allocate to local agencies via a grants process (GAO 
Report 2008). In contract to the California program, the national SRTS program requires states to 
provide funds for both infrastructure and non-infrastructure projects (i.e., engineering, education, 
encouragement and enforcement) and it does not require any match at the local level.  It also limits 
funding to grades K-8.  Even after the passage of the National SRTS program (of which California 
was a part of), the state continued their state level program, providing much-needed funds dedicated 
to walking and bicycling promotion and safety to all grade levels in California. 
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The original California legislation included mandates for two periods of evaluation.  
A research team from the University of California, Irvine (UCI) conducted the first study from 2001-
2003, which focused on the impact of the program on levels of walking and bicycling to school and 
traffic safety characteristics (e.g., vehicle speeds, yielding, pedestrian and bicyclist travel patterns) 
near school (Boarnet et al., 2003, 2005a, 2005b).  In the second evaluation in 2005, a research team 
from the University of California, Berkeley (UCB) examined the effectiveness of the program in 
reducing crashes, injuries and fatalities involving children in the vicinity of the projects (Orenstein et 
al., 2007).  The UCI evaluation collected pre and post construction data at 10 schools and found 
increased rates of walking and bicycling to school after the engineering modification was completed 
near a school, particularly when the modification was along a child’s chosen route to school.  
Additionally, this evaluation found that traffic safety conditions improved at several schools, such as 
children walking on a newly constructed sidewalk rather than the shoulder of the roadway and 
yielding rates of motor vehicles to pedestrians and bicyclists at intersections after the installation of a 
traffic signal (Boarnet, et al., 2003, 2005a, 2005b).   
 
The UCB evaluation, which examined 125 California SRTS projects funded between 2000-2005, 
found an overall decline in the number of child pedestrian/bicyclist injuries in the Safe Routes project 
areas, the study control areas, and in California as a whole, consistent with national data. When 
compared with the control areas, though, the Safe Routes project areas did not show a greater 
decline in the number of injuries. However, once increases in walking rates were taken into account in 
the project areas, the California program did suggest a decreased rate of injury and a net benefit in 
terms of safety for affected students. Other reported safety benefits include reductions in near 
misses, increased perceptions of safety, less vehicle traffic, and improved driver and pedestrian 
behavior (Orenstein et al., 2007).  
 
These studies of the California SRTS program are two of only studies ever conducted on legislatively 
mandated SRTS programming at either the state or federal level. In its 2008 report, the Government 
Accountability Office stated the importance of using evaluation results to understand the impact of 
SRTS on children’s physical activity and safety (GAO 2008).  Currently, however, evaluation is not 
mandated in federal legislation and has not been required further in California legislation.  An 
evidence-based understanding of the effectiveness of SR2S programs is critical to continued funding, 
and ensuring that limited funds are allocated effectively.  
 
California is in an ideal position to inform the long-term impact of the SRTS program on walking and 
bicycling rates and safety for several reasons. First, California has the oldest and largest state-level 
SRTS program in the nation, and is thus uniquely situated to report on long-term outcomes. Second, 
an evaluation of short-term mode shift and safety has already been conducted in California with pre-
engineering modification data and post-data; this existing evaluation can be extended to determine 
the long-term impacts of the program. Therefore, the intent of this project is to conduct a follow-up of 
the UCI and UCB studies to determine if observed changes were sustained or changed over time.   
 
 
 Specific Aims  
The current study proposes to expand the original California SRTS evaluations (UCI and UCB).  The 
specific aims of the project are: 
 

1. Assess the long-term impact of SRTS-funded engineering modifications on walking and 
bicycling rates through re-assessment of reported travel mode to school at the UCI study 
schools 

2. Assess the long-term impact of SRTS-funded engineering modifications on traffic safety 
characteristics through re-observation of traffic at the UCI study schools  
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3. Assess the long-term impact of safety by extending the post-intervention injury surveillance 
from the UCB study 

4. Enhance the UCB study by adding SRTS projects awarded from 2005 to the present. 
 
In the year 2009 alone, $48.5 million worth of projects were selected in the 8th cycle of funding for the 
California SRTS program. The federal SRTS program provided the state with an additional $46 
million for projects in 2008. A major goal of both the original California SRTS program and the federal 
SRTS is to increase physical activity through walking and bicycling to school. Examining whether the 
money invested in making engineering modifications around schools to enhance these travel modes 
is having a long-term positive effect is critical to justifying continued support for these programs.  
 

 
 Evaluation Design  
Since its inception in 1999 to the end of 2006, the California SRTS program funded 570 projects with 
a total cost of over $190 million.  Two separate evaluations were conducted during this time period:  

• The UCI study evaluated the impact of the program on levels of walking and bicycling to school 
and traffic safety characteristics near school (2001-2003; report to legislature in 2003) 

• The UCB study evaluated the effectiveness of the program in reducing crashes, injuries and 
fatalities involving children in the vicinity of the projects (2005; report to legislature in 2007) 

The current study proposes to expand these evaluations by (i) adding projects and (ii) extending the 
time to assess longer term impacts. Expansions of these two evaluations will be conducted in a 
separate but parallel fashion. 
 
The UCI study collected parent survey data on travel to/from school and observed urban form and 
traffic characteristics at 10 elementary schools both pre and post-SRTS engineering improvements.  
For the current study, this evaluation will be updated in two ways: 1) before and after data collected 
from six additional schools, but not available for the 2003 report to the legislature, will be added in the 
analysis and 2) direct observation and parent surveys will be collected for the entire set of fifteen 
schools (one of the original schools is no longer open) to assess the long term impact of the original 
SR2S intervention on walking and bicycling and traffic safety characteristics. As part of the follow-up 
we will assess whether there have been changes in the infrastructure or other features at the schools 
since the original intervention. Analyses will consist of: 

• Repeat of the before-after analyses using data from sixteen schools instead of the original ten 
• Analyses of change from immediately after the intervention to the longer term follow-up, 

controlling for changes observed in and around the schools that might affect walking and 
bicycling 

These analyses will address specific aims 1 & 2. 
 
Using data from The California Statewide Integrated Traffic Records System (SWITRS: a database of 
police-reported collisions operated by the California Highway Patrol) and school boundary, 
transportation system and land use maps developed using Geographic Information Systems (GIS), 
the UCB study reported on crashes, injuries, and fatalities from 125 California SRTS projects before 
and after the SRTS interventions, comparing trends with those from two control areas: non-SR2S 
areas within the same cities and the entire state.  This study will be updated in two ways. First, 
schools awarded SR2S projects since the original UCB project in 2005 will be added to the 
evaluation. Second, crash records for all SRTS schools from 1999-present will be updated with the 
most current data to assess whether any changes in crashes, injuries or fatalities occurred over time. 
Analyses will consist of: 

• Repeat of the before-after analyses using data from the expanded set of schools. 
• Analyses of change from immediately after the intervention to the longer term follow-up,  

controlling for changes observed in and around the schools that might affect safety. 
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These analyses will address specific aims 3 & 4. 
 
The expansion of the original UCI and UCB studies will add additional schools and increase the time 
period of observation after the SR2S intervention. The net affect will be (i) increased statistical power 
to improve the stability of estimated changes and (ii) examination of the potential extended impacts. 
 
Data sets to be utilized in this current study 

 Pre-SRTS construction Post-SRTS construction 2011 follow-up 
UCI study: parent surveys    
UCI: traffic safety  
observations 

   

UCI: urban form  
observations 

   

UCB: SWITRS collision data    
UCB: school boundary,  
transportation system &  
land use maps 

   

 

 
 Describe the Setting(s) and Population(s) for the Study and Your Rationale for Selecting 

Them  
Schools and the neighborhood streets adjacent to schools that were awarded California SRTS grants 
are the primary setting for this study.  As previously discussed, this study is a follow-up of the UCI 
and UCB studies done in the early 2000s looking at walking, bicycling and safety at schools that were 
awarded grants from the California SRTS program.  Therefore, the population for this study was 
determined by that previous work.  The study population for each of the previous studies is described 
below: 
 
UCI study 
The study population for the UCI study was funded projects from the first 2 grant cycles of the 
California SRTS program.  From that population, the selection criteria for school recruitment 
(described below) was largely determined by Caltrans: 
 

1. School type (elementary/middle/high school): Cycle 1 SRTS projects were overwhelmingly 
(70%) targeted toward elementary schools. Given this high percentage, a focus on elementary 
schools was deemed appropriate. Additionally, high schools typically serve students from a 
wide area, including those outside of feasible walking distance, making the opportunity for 
students to walk to high schools more limited.  

 
2. School setting: Most of the schools funded in the first two cycles of the SRTS program were 

located in suburban settings. Even urban schools, such as those in South Central Los 
Angeles, are classified by the U.S. Census as “urban fringe of a large city.” While there is 
variation across a broad range of settings in the sample of schools, including urban settings 
and more rural settings, that variation is constrained by the fact that schools served by SRTS 
project funds were predominantly located in suburban settings.  

 
1. Engineering modification categories: The SR2S projects included in the UCI study represented 

a cross-section of the six engineering modification categories initially funded by the SR2S 
program: 1) sidewalk improvements, 2) traffic calming and speed reduction, 3) pedestrian and 
bicycle crossing, 4) bicycle facilities, 5) traffic control devices, and 6) traffic diversion 
improvements. Projects that are typical of each category include: sidewalk improvements (new 
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sidewalks), traffic calming and speed reduction (speed humps), pedestrian and bicycle 
crossing (crosswalks or crosswalk improvements), bicycle facilities (bicycle paths, on or off the 
street), traffic control devices (traffic signals), and traffic diversion improvements (closing 
streets to traffic to create pedestrian walkways).  
 

2. Construction project completion date: the first mandated report on the SRTS program was due 
to the California legislature in 2003.  Therefore, funded projects from Cycle 1 & 2 where 
construction hadn’t yet started as of 2001 but could be completed by early 2003 were 
necessary to allow time for post-construction data collection, analysis and report writing. 

 
While socioeconomic diversity was not an explicit Caltrans selection criteria for the UCI study, all 
attempts were made to have the recruited sites reflect the population of California in terms of 
socioeconomic characteristics.   
 
Sixteen schools that met the above critieria volunteered to participate in the UCI study. One school 
has since closed.  The fifteen open schools and their school demographics and socioeconomic 
characteristics are listed in the following table (throughout the rest of the proposal we will refer to 15 
schools to reflect those that are open and eligible for participation).  For the current study, principals 
at these 15 schools have been contacted about participation in the study.  Thus far, two have given 
consent (see email correspondence in additional documents) 

 
Elementary 
School 
Name 

County/District Grades/Enrollment Socioeconomic Characteristics* 

Cesar E. 
Chavez 

Los Angeles/Montebello 
Unified SD 

K-4, 897 
98% Hispanic or Latino, 700 students English 
Language Learners (ELL), 99% free or reduced lunch 

Newman 
San Bernardino/Chino 
Valley USD 

K-6, 828 68% Hispanic or Latino, 192 students ELL 

Sheldon 
Contra Costa/West Contra 
Costa Unified 

K-6, 373 
25% African American, 27% Hispanic or Latino, 22% 
ELL, 62% free or reduced lunch 

Ocean Knoll 
San Diego/Encinitas Union 
Elementary 

K-6, 439 
56% Hispanic or Latino, 39% ELL,  
45% free or reduced lunch 

Glenoaks 
Los Angeles/Glendale 
Unified 

K-6, 576 24% ELL, 21% free or reduced lunch 

La Gloria Monterey/Gonzales Unified K-4, 832 
94% Hispanic or Latino, 73% ELL,  
84% free or reduced lunch 

Juan Cabrillo 
Los Angeles/Santa Monica-
Malibu Unified 

K-5, 290 
18% Hispanic or Latino, 18% ELL,  
19% free or reduced lunch 

Murrieta 
Riverside/Murrieta Valley 
Unified 

K-5, 956 8% ELL, 28% free or reduced lunch 

Jasper 
San Bernardino/Alta Loma 
Elementary 

K-6, 577 
32% Hispanic or Latino, 6% ELL, 25% free or reduced 
lunch 

Mt. Vernon 
San Bernardino/San 
Bernardino City Unified 

K-5, 676 
90% Hispanic or Latino, 57% ELL,  
98% free or reduced lunch 

Sulphur 
Springs  

Los Angeles/Sulphur 
Springs Union 

K-6, 705 
29% Hispanic or Latino, 10% ELL,  
16% free or reduced lunch 

Montara 
Avenue  

Los Angeles/Los Angeles 
Unified 

K-5, 773 99% Hispanic or Latino, 351 ELL 

Evergreen  
Los Angeles/East Whittier 
City Elementary 

K-5, 495 
97% Hispanic or Latino, 69% ELL,  
78% free or reduced lunch 

Valley  San Bernardino/Yucaipa- K-6, 610 33% Hispanic or Latino, 10% ELL,  
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Calimesa Joint Unified 53% free or reduced lunch 

West Randall  
San Bernardino/Fontana 
Unified 

K-6, 678 ELL, 87.6% free or reduced lunch 

 
UCB study 
The study population for the UCB study was funded projects from the first 3 grant cycles of the 
California SRTS program.  As in the UCI study, the UCB study timeline was constrained by the 
legislative report requirement, therefore funded projects needed to complete construction by 
December 31, 2005 to allow sufficient time to observe post-implementation changes in traffic safety 
and pedestrian/vehicle behaviors.  Two hundred and thirty-one projects were in the original sample; 
complete data was collected on 130 projects.   For the current study, the study population that mirrors 
the UCB study will be all funded projects from the 8 grant cycles of the California SRTS program 
(1999-2009).  All projects where construction is completed by spring 2011 will be eligible for 
participation.   
 
 If Appropriate - Describe the Intervention That Is Being Evaluated or the Policy That Is  
Being Analyzed.  
This project is a follow-up of two studies that examined the impact of the California SRTS program on 
walking and bicycling rates and pedestrian and bicycle safety to and from school.  The California 
SRTS program, as mandated by the original state legislation passed in 1999 (and since reauthorized 
three times), focuses on infrastructure modifications on the neighborhood streets around schools as a 
method of intervention to increase walking and bicycling rates and safety.  The intervention itself (the 
implementation of the infrastructure modifications) occurred at most of the schools in this study 
several years ago. The purpose of this study is to examine the long-term impact of that intervention 
on walking and bicycling rates and safety.    
 
As discussed in the background section of this proposal, California is in a unique position to provide 
data to inform the long-term impact of the SR2S program.  Looking at the impact of SR2S in the long 
term can help to measure the continued effectiveness of built environment-related interventions, such 
as sidewalks, bicycle racks and traffic calming countermeasures.  As new transportation legislation 
will likely require performance measures in order to guide funding allocations, it is critical to the 
longevity of SRTS to be able to quantitatively answer questions about its effectiveness.  California 
has the oldest infrastructure-based SRTS program in the nation, and is thus uniquely situated to 
report on long-term outcomes. 
 
 Measurement Methods 
The expansion of the original UCI and UCB studies will add additional schools and increase the time 
period of observation after the SR2S intervention.  Data collected in the original evaluations will be 
used in the present effort, augmented by additional data collection. Measurement methods for the two 
studies are described separately below. 
 
UCI Study 
The fifteen schools that participated in the UCI study and where primary data collection will occur for 
this study have been contacted via the principal’s email address inviting them to participate in this 
follow-up study.  The schools that have responded thus far are included in the additional 
documentation section of this proposal. As compensation for a school's participation, the research 
team will make a donation of $1,000 worth of supplies for the physical education program, after-
school physical activity programs, or other programs in need at the school. 
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Parent Survey: A parent survey was the primary source of information on walking/bicycling in the 
original study. Data from this parent survey will be used in the current study. Additional data will also 
be collected at each school via a parent survey assessing current rates and characteristics of walking 
and bicycling.  The survey to be used in this study is the parent survey from the National Center for 
Safe Routes to School (NCSRTS). This survey was chosen for the following reasons: 
 

1. NCSRTS used the UCI parent survey as a guide in the development of the national SRTS 
parent survey. The NCSRTS survey includes the primary questions from the UCI survey that 
are relevant to this analysis: how does your child travel to/from school on a normal day, how 
far do you live from the school, how long does it take you to get to school, and general 
demographic questions (both are included as additional documents in order for reviewers to 
compare the two instruments). 

2. The NCSRTS survey asks for the street intersection nearest the home, which was not included 
in the UCI survey.  This will allow enhanced mapping of travel modes and will allow the injury 
data from the UCB study to be overlaid onto travel mode maps for these 15 schools.  

3. The NCSRTS survey is 2 pages long, contains 16 questions and takes about 5 minutes to 
complete, whereas the UCI survey is 5 pages long, contains 27 questions and takes 
approximately 15 minutes to complete. Both surveys are available in English and Spanish. 

4. Because the NCSRTS parent survey is the primary survey assessment tool for the national 
SRTS program, over 130,000 parent responses currently exist in the NCSRTS survey 
database from 47 states. If a school from the sample of 15 has recently administered the 
NCSRTS survey to their parent population, we will utilize that existing dataset rather than 
survey them again. 

5. Finally, utilizing this survey instrument will allow us to contribute to this extensive database on 
children’s school travel and will allow for future comparisons of the 15 schools from the UCI 
study to other California schools (Austin Brown, NCSRTS database administrator reported that 
as of 4/5/10 there are 51,044 Parent Surveys in the data system from 230 schools with 
California addresses).  

 
The survey will be distributed to all classrooms at each of the participating schools (the UCI study 
surveyed only grades 3-5 but the present study will include all grades).  The research team will 
prepare a packet of surveys for each classroom at participating schools based on the number of 
children per classroom. Packets will be distributed to teachers’ mailboxes with instructions on how to 
conduct the surveys when the research team visits the school.  Teachers will be asked to send the 
surveys home to parents (with an introductory note attached provided by the research team) via 
student backpack mail. This was the method used for the UCI study and is also the standard method 
suggested by the NCSRTS. Parents will be given one week to return the surveys to the teacher.  
Students will be given an incentive (e.g., water bottle) to encourage the return of the survey.  School 
principals will be asked to remind students and teachers to return surveys each day via public 
address announcements.  Each teacher will be given a stamped and addressed U.S. Postal Service 
priority mail envelope to mail the completed surveys back to the research team for data entry. Using 
this method in the UCI study yielded a 48% overall response rate across the 15 schools.  
 
Re-Assessment of Urban Form Around Each School to Document Engineering Changes: The 
UCI study conducted an original assessment of urban form on all blocks within a one-quarter mile 
radius around the school, and then assessed the changes resulting from the engineering 
modifications made through the California SRTS grant (e.g., sidewalks or crosswalks added, traffic 
lights installed, etc). This project will focus on verifying those original modifications and any 
subsequent changes made since that time, particularly if they were the result of additional funding 
from the CA SRTS program to implement further modifications to enhance the safety and feasibility of 
walking and bicycling to school.  
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Prior to visiting each school site, the research team will investigate any and all funding received for 
engineering modifications for each of the 15 schools via the CA SRTS program and also the more 
recent national SRTS funding allocated to California (databases of schools awarded funding are 
accessible via Caltrans: http://www.dot.ca.gov/hq/LocalPrograms/saferoutes/sr2s_list.htm). This will 
allow the research team to determine what may have changed at each school site from the original 
urban form assessment based on SRTS projects. Once at a given school site, the research team will 
verify the known engineering modifications and examine the area adjacent to the school site for any 
other modifications that may impact walking and bicycling.  
 
Direct Observations: Counts of pedestrians, bicyclists, and motor vehicles, along with observation of 
yielding behavior will be collected using the methodology implemented in the UCI study.  
 
Traffic data will be collected at each school location by a team of 3-4 observers. Observations at each 
school will be conducted at the same locations as those used in the UCI study, which were conducted 
at intersections where the original SRTS projects were intended to demonstrate an impact. Traffic will 
be observed from 30 minutes before to 15 minutes after the beginning of the school day, and from 15 
minutes before to 30 minutes after the end of the school day.  
 
One or two observers will record the number of pedestrians (both children and adults) and bicyclists 
at the site, noting the streets crossed by each individual or group. The observers will also record 
whether pedestrians and bicyclists cross at the intersection or make an uncontrolled crossing 
elsewhere on the street. Another observer will count and record vehicles entering the intersection 
from two directions, in addition to vehicles turning right and left from each direction. An additional 
observer will record yielding behavior of drivers, pedestrians, and bicyclists and will classify whether 
individual parties (vehicles, pedestrians, or bicyclists) yielded as required by the California Vehicle 
Code. Conflicts or “near misses” between vehicles and pedestrians and/or bicyclists will also be 
recorded.  
 
In all cases, we will conduct the current data collection so that it can be compared with data from the 
original study. 
 
UCB Study 
 
The safety analysis in the original UCB study was based on an examination of traffic collisions near 
125 California schools participating in the first 3 funding cycles of the California SRTS program 
(Orenstein at al., 2007). Construction projects at these schools were completed sometime between 
2000 and 2005. The traffic collision records of these schools was compared with collision trends 
statewide as well as with that of schools in the same communities as the 125 that did not receive 
SRTS funding and were unlikely to be affected by nearby SRTS improvements. 

School areas were defined as all areas within a one-quarter mile of school and its improvements. In 
addition, the region was expanded to include areas that were likely to be impacted by the 
improvements. School attendance boundary maps were used to identify areas which expand or 
contract the defined region. For example, nearby areas that were within one-quarter mile but are 
unlikely to be traveled by children due to a physical barrier like a culvert, were excluded from the 
school area.  

The school areas in this analysis will be similar to, but not necessarily identical to those used in the 
earlier study.  For this project, we will compare the number of traffic collisions that occurred before the 
SRTS improvements near these 125 schools with the number of collisions occurring during years 
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following the original study through the end of 2009.  We will also expand the database to include 
crash records for all SRTS schools from 1999-present to assess whether any changes in crashes, 
injuries or fatalities occurred over time. 

Collision data is available from the Statewide Integrated Traffic Records System (SWITRS), an 
electronic database of information recorded on police collision reports throughout California and 
operated by the California Highway Patrol (CHP). All CHP-generated reports are included in the 
database. Local police departments are required by law to submit information on all traffic collisions 
resulting in injury or death.  

Collision geocoding is the process of assigning latitude and longitude coordinates to a traffic collision 
record. On California police reports, relative collision location is recorded using a highway postmile 
marker or a street intersection. The process of geocoding is undertaken with a combination of custom 
programming, Geographic Information System (GIS) tools, and Google Earth Pro software. 

In a series of SafeTREC projects, we have acquired geocoded data from SWITRS. Fatal and severe 
injury collisions were geocoded for years 1997-2008. For this study we will also have minor injury 
collisions geocoded (completed by August 2010). At that time, the SafeTREC data library will contain 
records for more than 1.8 million traffic collisions. These data will form the basis for our proposed 
safety analysis. 

 Analysis Plan  
The analysis plan will be described separately for data from (i) the UCI study, and (ii) the UCB study. 
 
UCI Study: 
The original study collected parent survey and traffic safety observation data from 10 schools before 
and after the SRTS construction. We intend to add before-after data that was collected at six schools 
but not available at the time the original report was written, then collect current information on walking 
and bicycling and traffic safety characteristics at the fifteen schools that are still open (10 original and 
5 additional) by direct observation and a parent survey. Separate analyses will be conducted. 
 
Repeat of the Before-After Analyses of Walking, Bicycling and Traffic Safety Characteristics 
Using Data from the Sixteen Schools: For these data the before- and after- reports were not from 
the same individuals. Therefore, we will calculate the statistics (mean, variation) for each school, 
before-after difference for each school, and then conduct an analysis of the before-after differences 
for all sixteen schools combined.   
 
Analyses of Changes Recorded Immediately After the Intervention to the Longer-Term Follow-
Up: For this analysis we will compare the average values for each variable for each of three time 
periods (pre-construction, post construction, & 2011 follow-up) controlling for the extent of the original 
SR2S intervention and any changes that may have occurred between the original SR2S intervention 
and the present data collection that might affect walking, bicycling and traffic safety characteristics.  
 
UCB Study: 
The original study examined injuries at 125 SR2S sites before and after the SRTS interventions, 
comparing trends at these sites with those from two control areas: non-SRTS areas within the same 
cities and the entire state. For the present study, data will be expanded to include all funded projects 
from the 8 grant cycles of the California SRTS program (1999-2009).  All projects where construction 
is completed by spring 2011 will be eligible for participation.   
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For the proposed analyses we will conduct a multivariate analysis comparing injury numbers as a 
function of relationship to the intervention (before-after) and time after the intervention. The before-
after change and changes over time will be compared with comparable time periods in the two sets of 
control data (i.e., the non-SR2S sites in the cities with SR2S projects and the entire state). The 
statistical analyses will account for the different lengths in pre- and post-construction periods for each 
school area. In the original study the various categories of collisions and victims were not affected 
uniformly. Therefore, in addition to examining overall injuries, we will break down the analyses by age 
(5-12, 12 and above) and level of injury (minor/fatal/severe). In the original study there were not 
enough fatal/severe injuries to draw firm conclusions. Given the expansion of data collection there 
should be more statistical power in for the proposed study. 
 
 
 Description of the Team  
The project team is uniquely suited to conduct this study. The lead team members have authored the 
two previous evaluations of the California SR2S program. Both evaluations were sponsored by the 
California Department of Transportation and mandated by the state’s legislature, and are the best 
statewide examples of SR2S program evaluation. Additionally the lead researchers collaborated 
recently on an evaluation of 10 SR2S programs throughout the United States (Cooper et al., 2010).  

 
The Principal Investigator of this project will be David Ragland, PhD, MPH, a Professor of 
Epidemiology at the School of Public Health at UC Berkeley and Director Emeritus of UCB Safe 
Transportation Research and Education Center (SafeTREC), a joint project of the Institute of 
Transportation Studies and the School of Public Health. Dr. Ragland’s role will be to oversee 
development of the research design and development of publications. 
 
Dr. Ragland has directed (or is currently directing) a number of projects related to walking and 
bicycling, including studies related to: (i) driver and pedestrian behavior at and understanding of 
crosswalks; (ii) estimating pedestrian exposure; and (iii) GIS mapping of collisions in California, 
including pedestrian, bicycle and alcohol-related collisions. Dr. Ragland is co-author of the 2007 
SafeTREC report “Safe Routes to School Safety & Mobility Analysis: Report to the California 
Legislature.” 
 
Simon Washington, PhD, Director of SafeTREC, will serve as Co-Investigator. Dr. Washington has 
extensive community service and involvement related to bicycling, walking, and SRTS programs, as 
well as extensive experience in research design, statistical analysis, and transportation planning. Dr. 
Washington first became involved in SRTS programs in 2003, when he supported an effort in Tucson 
Arizona (one of the first regions in the US to receive federal SRTS funds) and the implementation at 
Sam Hughes Elementary School.  Dr. Washington is the primary author with Matt Karlaftis and Fred 
Mannering on the textbook titled “Statistical and Econometric Methods for Transportation Data 
Analysis” (publisher Chapman & Hall/CRC). This textbook covers fundamentals in research design 
and analysis, and addresses countermeasure evaluation challenges. Much of the material in the 
textbook is relevant to the evaluation of SRTS programs and the challenged involved with such an 
evaluation. His role will be to provide expertise in statistical analysis and study design. 
 
Ms. Jill Cooper, MSW, will serve as Project Director. She is the Associate Director of UCB 
SafeTREC. Her role in this project will be to coordinate the research team, to work on data collection 
and analysis, and conduct report writing and publication development. Her primary responsibilities at 
SafeTREC are to direct and facilitate multi-disciplinary traffic safety and injury prevention planning, 
research, inter-agency consultation around traffic safety; and to direct agency and community 
relations. Ms. Cooper is co-author of the 2007 SafeTREC report, “Safe Routes to School Safety & 
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Mobility Analysis: Report to the California Legislature,” and was a lead researcher on the Safe Routes 
to Schools National Partnership Local School Project evaluation.  
 
Thomas Rice, PhD, MPH, is a Research Epidemiologist at the SafeTREC at UC Berkeley, and will be 
responsible for collaborating on research design and quantitative data analysis. His primary 
responsibilities at SafeTREC include the development of research projects, the statistical analysis of 
data, and the oversight of data programming. He received MPH (2000) and PhD (2004) degrees in 
Epidemiology from the UC Los Angeles School of Public Health and worked as a researcher at the 
UCLA Southern California Injury Prevention Research Center from 2000 to 2005.  
 
In addition, SafeTREC will be partnering with Tracy McMillan, PhD, MPH. Dr. McMillan is the 
president of PPH Partners, a consulting firm specializing in measurement and evaluation in public 
health and community planning, particularly in the area of Safe Routes to School. Dr. McMillan’s role 
in this project will be to oversee the assessment of travel mode to school at the 15 school sites and 
supervise data collection at the Southern California school locations.  Dr. McMillan will train the 
Northern California data collection team on survey administration and manual traffic observations.  
Dr. McMillan will contribute to data analysis and dissemination of findings (report preparation and 
presentations).   
 
Dr. McMillan was part of the research team that conducted the first evaluation of the California 
Department of Transportation Safe Routes to School program. She also conducted a qualitative 
evaluation of the California Department of Health Services Safe Communities through Safe Routes to 
School program. Dr. McMillan currently serves as a consultant on evaluation to the National SRTS 
Clearinghouse administered by the Highway Safety Research Center (HSRC) at UNC-Chapel Hill as 
part of the Federal SRTS program. In this capacity, Dr. McMillan assisted HSRC in developing the 
Parent Survey and Student Tally tools used by the federal SRTS program and the SRTS Evaluation 
Guide (http://www.saferoutesinfo.org/guide/evaluation/) posted on the National Center for SRTS 
website.  Dr. McMillan will also be working with HSRC to develop a national evaluation plan for the 
federal SRTS program. 
 
SafeTREC will also contract with Marlon Boarnet from UC Irvine, who will consult with the research 
team throughout the process.  Boarnet was principal investigator on the original California Safe 
Routes to School (SR2S) evaluation, and Boarnet has two decades of experience in planning 
research on topics that include travel and physical activity.  Boarnet will advise the research team in 
matters of research design, instrument development, data collection, and data analysis.  Boarnet will 
participate in meetings, as needed, and will review and evaluate documents including survey 
instruments and interim and final work products.  Boarnet will also recruit student research assistants 
at UC Irvine to assist with data collection at the Southern California SR2S sites. 
 
This project will receive the full support of UCB SafeTREC.  
 
  
 Dissemination Plan  
The research team will develop articles for peer review in academic journals and present results at 
academic conferences. The research team already provides updates at the California SRTS 
coordinator meetings, and will present on a national level at the SRTS coordinators’ conference, the 
SRTS biennial conference and Active Living Research conference, at a minimum. The team will also 
conduct presentations at legislative briefings or hearings if invited to do so in relation to future federal 
funding of SRTS. To ensure application of results by practitioners and policy-makers, a professional 
research report will be also published via electronic and print mediums. Professional relationships 
with Active Living Research, NCSRTS, the SRTS National Partnership, and others will help ensure 
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that project results are distributed to both policy-makers and scientists. Any resulting measures or 
methods will be made available to others. 
 
Members of the research team are active in state and national efforts that promote public health, 
pedestrian safety and Safe Routes to Schools programs and policies, and are active members on 
several task forces involved in SRTS programming and legislation. UC Berkeley SafeTREC has 
several contracts to work on pedestrian safety through the California Department of Transportation 
(Caltrans), and coordinates closely with the California Department of Public Health and the Federal 
Highway Administration. Dr. McMillan is an advisor and consultant with the NCSRTS on the national 
program evaluation plan and is also active with the Arizona SRTS program. Through ongoing 
participation in committees and task forces, SafeTREC and PPH Partners continually work toward 
translation and dissemination of research to inform policy and program on a state and national level.  
 
The federal SRTS program, partly modeled after the California program, is spending $612 million 
over five years on the National SRTS program and is being considered in the reauthorization of the 
federal transportation bill. With this large amount of money being directed to Safe Routes programs, it 
is critical that evaluations are carried out to provide data on the long-term impact of such an 
investment. This study of the California program is uniquely situated to answer this question. The 
results will directly affect policy and lay a foundation for establishing and enhancing activities that 
support the dual and interrelated goals of increasing physical activity through walking and bicycling 
and increasing child pedestrian and bicycle safety. 
 
 Human Subjects  
The project team will apply to the UC Berkeley Office of Human Subjects Protection for human 
subjects approval for survey research and for an exemption for safety data analysis. Survey research 
will consist of delivering an anonymous survey to parents of children at schools.  
 

1. RELEVANT CHARACTERISTICS OF STUDY PARTICIPANTS: (e.g., number, age range, 
race and ethnicity, gender, socioeconomic status). The potential population consists of parents 
at the school sites.  The demographics of the schools are diverse with regard to racial/ethnic 
composition and socio-economics.   

2. PLANS FOR RECRUITMENT AND CONSENT: Recruitment will consist of schools distributing 
2-page surveys via “backpack mail”, the general method for distributing flyers and other 
information to parents. Parents will be notified that they do not need to respond to the survey. 
Given the anonymity and survey brevity, we will request that participants not sign informed 
consent, but give oral consent to a paragraph read by the survey team. 

3. LIKELIHOOD AND SERIOUSNESS OF POTENTIAL RISKS TO STUDY PARTICIPANTS: 
(physical, psychological, social, legal or other). There is minimal risk to the parents in 
completing the survey, aside from any discomfort parents have in answering questions about 
their children’s walk/bike behavior. Since parents will receive surveys in their child’s backpack 
mail, they will not be confronted, nor coerced to complete surveys.   

4. PROCEDURES FOR PROTECTING AGAINST OR MINIMIZING POTENTIAL RISKS 
The research team, via the school principals, will write an introductory paragraph to the survey, 
explaining it and letting parents know it is voluntary. If parents are uncomfortable completing the 
survey, it will be easy for them not to do so. 
 
The project team will seek an exemption for the safety analysis, as the data will not be obtained 
through intervention or interaction with individuals, and individuals’ private information will not be 
identifiable. The project team has extensive experience obtaining both human subjects approval for 
survey research and exemptions for data collection in a naturalistic setting. 

 



Page 14 of 15 

 
 Literature Citations  
Appleyard, B. S. 2003. Planning Safe Routes to School: How Will My Child Get To and From School? 
Planning, 69 (5): 34-37.  
 
Beck, L. F., Greenspan, A. I. 2008. Why Don’t More Children Walk to School? Journal of Safety 
Research, 39 (5): 449-452. 
 
Boarnet MG, Anderson C, Day K, McMillan TE, Alfonzo M. Safe routes to school, vols. 1 and 2. 
Sacramento: California Department of Transportation, 2003. 
 
Boarnet, M. G., Anderson, C. L., Day, K., McMillan, T., Alfonso, M. 2005. Evaluation of the California 
Safe Routes to School Legislation: Urban Form Changes and Children’s Active Transportation to 
School. American Journal of Preventive Medicine, 28 (2): 134-140. 
 
Boarnet, M. G., Day, K., Anderson, C. L., McMillan, T., Alfonso, M. 2005. California’s Safe Routes to 
School Program: Impacts on Walking, Bicycling, and Pedestrian Safety. Journal of the American 
Planning Association, 71 (12): 301-317. 
 
Clifton, KJ., Kreamer-Fults, K. 2007. An Examination of the Environmental Attributes Associated with 
Pedestrian-vehicular Crashes near Public School. Accident Analysis & Prevention, 39 (4): 708-715. 
 
Cohen, D., Ashwood, S., Scott, M., Overton, A.,Evenson, K. R., Voorhees, C. C., Bedimo-Rung, A., 
McKenzie, T. L. 2006. Proximity to School and Physical Activity among Middle School Girls: The Trial 
of Activity for Adolescent Girls Study. Journal of Physical Activity and Health, 3 (S1):S124-S133. 
 
Cooper, Jill F MSW, & McMillan, Tracy MPH, PHD. (2010). Safe Routes to School Local School 
Project: A health evaluation at 10 low-income schools. UC Berkeley: Safe Transportation Research & 
Education Center.  
 
DiGuiseppi, C., Robert, I., Li, L., Allen, D. 1998.Determinants of Car Travel on Daily Journeys to 
School: Cross Sectional Survey of Primary School Children. British Medical Journal, 316 (7142): 
1426-1428. 
 
Federal Highway Administration. 2004. Summary of Travel Trends: 2001. National Household Travel 
Survey. http://nhts.ornl.gov/2001/pub/STT.pdf (accessed June 10, 2008). 
 
Lee, S., Burgeson, C., Fulton, J., Spain, C. G. 2007.Physical Education and Physical Activity: Results 
from the School Health Policies and Programs Study 2006. Journal of School Health, 77 (8): 435-463. 
 
Martin, S., Carlson, S. 2005. Barriers to Children Walking To and From School: United States,2004. 
Journal of the American Medical Association, 294 (17): 2160-2162. 
 
Martin, S. L., Lee, S. M., Lowry, R. 2007. National Prevalence and Correlates of Walking and 
Bicycling to School. American Journal Preventive Medicine, 33 (2): 98-105. 
 
McDonald, N. C. 2007. Active Transportation to School: Trends Among U.S. Schoolchildren,1969-
2001. American Journal of Preventive Medicine, 32 (6): 509-516. 
 



Page 15 of 15 

McDonald, N. C. 2008. Critical Factors for Active Transportation to School Among Low-Income and 
Minority Students Evidence from the 2001 National Household Travel Survey. American Journal of 
Preventive Medicine, 34 (4): 341-344. 
 
McMillan, T. E., Day, K. M., Boarnet, M. G.,Alfonzo, M., Anderson, C. 2006. Johnny Can Walk to 
School—Can Jane? Examining Sex Differences in Children’s Active Travel to School. Children, Youth 
and Environment, 16 (1): 75-89. 
 
McMillan, T. E. 2007. The Relative Influence of Urban Form on a Child’s Trip to School. 
Transportation Research Part A: Policy and Practice, 41 (1): 69-79. 
 
National Highway Traffic Safety Administration. 2008c. Traffic Safety Facts, 2007 data. Bicyclists and 
Other Cyclists. (DOT HS 810 986). Washington, D.C.: US Government Printing Office. 
 
Ogden CL, Carroll MD, Curtin LR, Lamb MM, Flegal KM. Prevalence of High Body Mass Index in US 
Children and Adolescents, 2007–2008. JAMA 2010;303:242–249. 
 
Ogden CL, Flegal KM, Carroll MD, Johnson CL. Prevalence and trends in overweight among US 
children and adolescents, 1999–2000. JAMA 2002;288(14):1728–1732. 
 
Orenstein, M. R., Gutierrez, N., Rice, T. R., Cooper, J. F., Ragland, D. R. 2007. Safe Routes to 
School Safety & Mobility Analysis: Report to the California Legislature. Berkeley: University of 
California Berkeley Traffic Safety Center. 
 
Schlossberg M., Greene, J., Phillips, P. P., Johnson,B., Parker, B. 2006. School Trips: Effects of 
Urban Form and Distance on Travel Mode. Journal of the American Planning Association, 72 (3): 
337-346. 
 
Timperio A., Ball, K., Salmon, J., Roberts, R.,Giles-Corti, B., Simmons, D., Baur, L.A.,Crawford, D. 
2006. Personal, Family, Social, and Environmental Correlates of Active Commuting to School. 
American Journal  of Preventive Medicine, 30 (1): 45-51. 
 
United States Government Accountability Office. 2008. Safe Routes to School: Progress in 
Implementing the Program, but a Comprehensive Plan to Evaluate Program Outcomes is Needed. 
GAO-08- 789. 
 
Yeung, J., Wearing, S., Hills, A. P. 2008. Child Transport Practices and Perceived Barriers in Active 
Commuting to School. Transportation Research: Part A, Policy and Practice, 42 (6): 895-900. 
 
Ziviani, J., Scott, J., Wadley, D. 2004. Walking to School: Incidental Physical Activity in the Daily 
Occupations of Australian Children. Occupational Therapy International,11 (1): 1-11. 

 


