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Introduction

As communities across the United States work to
eliminate pedestrian and bicyclist fatalities and
serious injuries, understanding and addressing the
unique needs and abilities of children and youth
is critical. Children everywhere need accessible,
equitable, safe, and complete networks for active
travel, but in the U.S., streets and roads are not
generally designed with their needs in mind.
Transportation professionals need actionable
ideas for how to integrate child and youth
considerations into planning and projects.

Students walk and use a wheelchair during a

National Walk & Roll to School Day event.
Source: New York Mills Public School

Planning for Child and Youth Active Travel

Considering the needs and cognitive and physical
abilities of children and youth as pedestrians and
bicyclists can help achieve safe transportation
networks for all users, which can include on-road
and off-road travel. The Safe System Approach to
safety is based on six principles that encircle the
graphic:

m Death/serious injury is unacceptable,
Humans make mistakes,
Humans are vulnerable,

Responsibility is shared,

Safety is proactive,

® Redundancy is crucial.

While all principles are relevant for youth, two

in particular are highlighted here: humans make
mistakes, and humans are vulnerable." Child and
youth travel looks different, as they generally walk
in different places and at different times of day than
adults and are less physically and cognitively mature.
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Approach. Source: FHWA?




Children and youth are more
susceptible to mistakes.

During childhood and into their teen years, young
people are building experience walking and biking
and interacting with motorists. They are developing
the cognitive and physical abilities that help them
anticipate driver mistakes and make decisions
about where to walk and cross a street. Walking
near motor vehicles requires strong attention and
focus skills, the ability to process information

and make decisions quickly, impulse control,

and the ability to handle multiple cognitive and
physical tasks at once.** This development occurs
at different rates among children. Furthermore,
children’s abilities differ from adults, making them
more susceptible to their own mistakes and the
mistakes of other road users. For example:

m Children are physically smaller than adults,
which reduces their visual field while looking
for oncoming vehicles or looking around parked
vehicles, street furniture, and landscaping.
Likewise, drivers are less able to see children,
strollers, and/or people using wheelchairs,
especially given the vantage points and blind
spots of increasingly large vehicles.*®

®m When deciding whether it is safe to cross the
street, children under age 14 have difficulty
consistently judging a safe gap between a
passing vehicle and an oncoming one. Once
a decision is made to cross, younger children
take longer to act, potentially sacrificing
safety. Lack of understanding the multiple risks
in an environment may also lead to challenges
in identifying the safest crossing locations.’

m Similarly, riding a bicycle requires simultaneous
execution of both motor and cognitive skills,
but younger children struggle to do both
and often forgo cognitive performance for
motor skill performance, potentially putting
themselves in unsafe situations.®

® Finally, while youth may have developed
the cognitive ability to properly estimate
timing and distance for crossing the street,

Young teen walking in front of a truck.
Source: Nancy Pullen-Seufert

they often have not accumulated the same
experience as an adult. This lack of experience
means they have less skills to anticipate
driver errors. As they gain independence and
begin to walk, bike, or take transit to new

and further destinations, they may be faced
with unfamiliar and more complex street
environments and crossing situations.

Children and youth are more
vulnerable to crash forces than
middle aged adults.

Due to their size, children experience more severe
injuries in the event of higher speed crashes,*"
and their growing and developing bodies also
make them more susceptible to impacts from

all types of injuries.”" A study using five years of
pedestrian crash data and emergency department
patient records in North Carolina revealed that
older adults and children were more likely to
sustain severe and fatal injuries in a crash than
other age groups. Children also sustained more
traumatic brain injuries than adults — 11.4 percent
for children ages 0-14 compared to 8 percent for
adults ages 25-64." Similarly, a study of 5,000
hospitalized pedestrians in Los Angeles County
revealed the most common injuries for children
(beyond superficial injuries) were to the head

and neck compared to musculoskeletal injuries
being most common in adults." Sports utility
vehicles, which comprise a growing portion of
vehicles on U.S. roads, pose a greater risk to
children than adults.™


https://adults.14
https://adults.13
https://25-64.12
https://injuries.11

Students walk to school during a National Walk & Roll to School Day event.
Source: New York Mills Public School

Child and youth travel patterns
differ from adults.

Children walk in different places and at different
times of day than adults. While business centers
and commercial areas are common destinations
for adults, children and youth travel to school,
parks and playgrounds, a friend’s or relative's

home, and after-school centers or sports facilities.

Outside of morning travel to school, these youth
trips often happen at off-peak hours,' especially
following mid-afternoon school dismissal times.

Mobility choices are also more limited for
youth, particularly for children below the age
requirements for a driver’s license, bikeshare,
or scooter share systems, or older youth who
do not drive. Younger children may be given
opportunities to walk or bike to neighborhood

destinations, while older youth often have more
independence and may travel further distances by
foot, bike, or transit to get places, including after-
school jobs. Having a complete and connected
multimodal network supports safety for reaching
these destinations.

While helping children develop safety skills is
important, educational and behavioral interventions
are not enough to reduce crashes involving

child pedestrians and bicyclists. The Safe System
Approach recognizes that the built environment
influences road users’ behavior and that individual
awareness alone will not prevent crashes but
systemic change will. Decision makers must
account for children and youth in transportation
design and operations so that inevitable mistakes
of adult drivers and traveling children do not result
in severe injuries and fatalities.




Three Actions to Improve
Planning for Child and
Youth Active Travel

With the knowledge that children and youth

are not just small adults — that their ability to
understand and navigate traffic situations differs
from adults — planners and engineers can refine
approaches to transportation planning and design
for these vulnerable road users. Below are three
actionable ideas to improve planning for child and
youth active travel.

1. Elevate the expertise of youth
in all stages of planning and
project development

Community engagement is valuable for any
transportation plan and project, and projects
that aim to benefit youth are no exception. Given
the opportunity, children and youth can provide
insights on the issues they face and changes that
would improve their travel. Meaningful youth
engagement is key — children and youth should
be seen as key community members, not just
photo opportunities.'® Strategies for successful
child and youth engagement include:

Meet youth where they are.

Arrange engagement activities at places where
youth already gather, such as at schools, after-
school programs or clubs, libraries, playgrounds
or parks, community centers, sporting events

or practices. For its Safe Routes to School
Infrastructure Plan, the City of Austin, Texas held
more than 50 events to meet children and families
where they were, including at grocery stores,
restaurants and taquerias, food trucks, school fall
festivals, and even a Tae Kwon Do studio."

Engage youth in data collection.

Children and youth can provide lived

experiences that can inform professionals’

ability to understand travel patterns, identify key
destinations, and expose important issues they
face in their travel. By working in partnership with
schools or after-school programs, younger children
and caregivers can participate in a street safety
audit, pointing out what feels safe or comfortable
and what does not, or be asked to take pictures of
places that need improvements along their travel
routes. Older youth can identify locations on a
map where there are issues or opportunities.

The map can be a physical one or use virtual tools
like the Youth Engagement App,'® WalkRollIMap™
and others. Planners can use the information to
determine the areas in need of improvement, get
crowd-sourced information on the issues at each
location, and identify new projects.

Milwaukee Safe
Routes to School
student workshop.

Source:
Wisconsin Bike Fed



https://studio.17
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Youth and adults working on a quick-build installation. Source: Ulupono Initiative

Partner with youth in project design.
When provided with resources and tools, older
youth can participate in decision making on
infrastructure improvements, and even quick-

build project installations. A growing number of
communities are engaging youth in this way. In
2019, the City and County of Honolulu Complete
Streets Department constructed a quick-build
project near Farrington High School and engaged
young people thanks to the Ulupono Initative. The
team used delineators and paint to create interim
curb extensions, providing additional pedestrian
space and shortening crossing distances. The
project description on the Department’s webpage
notes that “the Farrington High School Engineering
Academy students played an integral role in the
project’s development, working closely with the City
to identify the project locations and to produce a
mural design that reflected and enhanced the Kalihi
neighborhood.”?° And in 2020, the Milwaukee

Safe Routes to School Program held community
workshops to identify priorities for infrastructure
improvements around eight schools. Program staff
engaged youth in the design process through cross-
curricular activities, mapping the area around their
school, and developing street designs.”’

2. Gather youth-specific data

Given that child and youth travel patterns and
needs are different from adults’, it is important
to consider how, when, why, and where children
travel, and how this might be reflected — or
missed — in the data routinely used to inform
planning and decision making.

Travel modes.

While the National Household Travel Survey
provides valuable national-level information

on person trips by age and produces reports on
school travel modes and travel trends for teens,
local-level travel patterns require a look at U.S.
Census data. However, U.S. Census data only
reports on workers ages 16 and up. There are
many additional options for gathering school
active travel data. They range from observational
counts during arrival and dismissal times, to using
technological supports like websites such as www.
bikewalkroll.org, travel apps such as Love to Ride
to track active travel patterns and radio frequency
identification (RFID) tags.



https://bikewalkroll.org
https://designs.21

In addition to student travel modes, the Michigan
Safe Routes to School program hosts an online
survey for students in grades 3-12. The survey,
which is designed to be administered at school,
evaluates how far students live from the school,
what prevents them from walking or biking, and
their general attitudes about walking, biking,
and safety.?

The Boston Youth Transportation Project, »
supported by then-City Councilor, now Mayor
Michelle Wu's Office, collected information

on youth travel times to/from schools, home
departure times, and attitudes toward different
transportation modes. The project prioritized
low-income youth and youth of color, and Boston
neighborhoods underserved by transportation
options. The project team distributed surveys and
conducted focus groups through summer youth
programs to gather information on transportation
barriers for walking, biking, and taking transit. The
project showed the long lengths that a significant
portion of students had to travel to school and home,
the implications for students with unreliable transit
service, and youth barriers to biking and transit.

Crashes and crash risk.

Planning projects often include an assessment of
crash history and risk. Increasingly, communities
are identifying high-injury networks (HIN),
corridors with the highest levels of fatal and
serious crashes for pedestrians, bicyclists, and
motorists. Police reports and hospital records
are the two main sources of data to measure
pedestrian motor vehicle crashes, including those
involving children. However, under-reporting

of pedestrian crashes via police reports is well-
documented,?* especially for crashes with less
severe injuries,”?® and happens at even higher
rates when children are involved.?”” Moreover,
some police report records do not provide details
on crash location.?®? |f a comprehensive analysis
of crashes is already part of the planning project,
it may be beneficial to look at youth crashes
separately or to supplement police-reported crash
data with other sources of injury data, such as
emergency department or trauma records.

Students arriving to school in Philadelphia, PA.

Source: National Center for Safe Routes to School

Assessing pedestrian crash risk gives an
opportunity to be more proactive in preventing
crashes. As a part of a Vision Zero for Youth
Demonstration Project in Philadelphia, PA, the
project team examined pedestrian crash data
specifically for children and youth under 18

years of age over a five-year period. The analysis
identified three crash types that comprised 89
percent of youth pedestrian crashes and detected
roadway risk variables associated with each. The
assessment also revealed that youth pedestrian
injury crashes were underrepresented on the HIN
compared to adult pedestrian injury crashes. Sixty-
one percent of youth pedestrian injury crashes
occurred outside of the city's HIN. For more
information about the project, see the Vision Zero
for Youth Demonstration Project, Philadelphia, PA,
2019 -2021 summary report.*

€CO]


https://report.30
https://involved.27
https://safety.22

3. Consider the cognitive and
physical abilities of children in
countermeasure selection

Multilane roads, high vehicle speeds, and

high traffic volumes present increased risk for
pedestrians of all ages,*' and risk thresholds may
be lower for young children. There are several
national resources, best practice reports, and
guidelines that provide information on road safety
countermeasures to address these risks, including
Federal Highway Administration (FHWA) Proven
Safety Countermeasures,®* National Association
of City Transportation Officials (NACTO) Urban
Street Design Guide,** PEDSAFE,** and BIKESAFE.**
Being mindful of the differing needs and abilities
of children and youth, transportation planners
and engineers can apply a refined perspective
when assessing and recommending pedestrian
and bicycle infrastructure, particularly in areas
with frequent child and youth activity, such as
schools and parks.

The needs of children and youth also align with
countermeasures and strategies that support a
Safe System Approach to transportation planning,
3¢ specifically those that:

1. Separate users in space.

Separate users in time.

Implement physical features to slow traffic.

2
3
4. Implement speed enforcing strategies.
5

Increase attentiveness and awareness.

Student riding on multi-use path in Stratham, New Hampshire.

Source: National Center for Safe Routes to School

Separating users in space provides a dedicated
part of the right-of-way for all road users to
minimize conflicts, or completely separate the
right-of-way. This is especially important for
children as they are developing the cognitive
ability that supports walking near motor vehicles,
and for older youth as they begin to navigate more
complex roadways. For example:

m Sidewalks are crucial for young pedestrians.
They provide a dedicated space and protected
environment for children to walk and interact
within their neighborhoods separate from
vehicular traffic. It is important that sidewalks
are wide enough to accommodate people
traveling side-by-side — younger children and
adults or older youths walking together —
and even wider sidewalks are needed in
areas where children gather, such as around
schools, parks, and playgrounds. Ensure that
sidewalks comply with accessibility guidelines
for all users.

m Curb extensions simplify the cognitive
demands on a young pedestrian by shortening
crossing distance and decreasing pedestrian
exposure to moving vehicles. They also slow
driver turning speeds and improve visibility for
both the pedestrian and driver. While vehicular
parking within 30 feet of a stop sign is typically
illegal, it often still happens, including during
school arrival and dismissal times. Curb
extensions help physically prevent parking too
close to the crossing. Ensure that crossings
and curb ramps have detectable warnings and
comply with accessibility guidelines.

m Crossing islands further simplify street
crossings by allowing pedestrians to assess
and cross one direction of traffic at a time. As
older youth begin to navigate more complex,
multilane crossings, crossing islands provide
them with a safe space to stop and assess
traffic before proceeding. Crossing islands also
reduce the amount of time pedestrians are
exposed to oncoming traffic. Again, ensure
compliance with accessibility guidelines.



https://BIKESAFE.35

Curb extensions help increase visibility for drivers while also reducing crossing distance for children.

Drawing at left shows view without curb extension. Drawing at right shows view with curb extension.

m Shared use paths and other trails provide Separating users in time creates a safer
complete separation from motor vehicles. environment for children and youth by reducing
Trails often connect to destinations that vehicle interactions as they learn to navigate more
children desire, including park and recreation complex roadways.

sites. Connector trails can link neighborhoods
and avoid the need to walk along or cross busy
collector and arterial highways. Where trails
cross roadways at grade, the curb extensions
and crossing islands also help the trail users.

® “Noturnonred” signs and protected turn
phases, such as a protected left turn, restrict
vehicle turning movements during pedestrian
WALK phases, reducing potential conflicts,
and providing young pedestrians a simplified
crossing experience.

Crossing islands simplify street crossings by allowing pedestrians to assess and cross one direction of traffic at a time while
also reducing the amount of time pedestrians are in the path of traffic.




Implementing equitable speed enforcing
strategies around schools and parks can save
lives and reduce serious injuries.

®m Automated speed enforcement has been

Diagram depicting shared use connections. Source: FHWA?3?

Implementing physical features to slow traffic
can reduce both crash risk and severity for all
pedestrians. Due to their vulnerability to crash
force, reducing vehicle speeds is particularly
important for youth. Slower vehicle speeds also
reduce the time needed for a vehicle to stop,
which allows drivers to be more responsive to
other road users and their decisions.

® Roundabouts reduce vehicle speeds at
uncontrolled intersections in residential areas
where younger children tend to be more active.

m Corner radius reductions create a sharper turn
for motor vehicle drivers and reduce the speed
of turning vehicles at intersections. They also
reduce the distance needed to cross streets.

® Road diets and lane narrowing have a proven
safety benefit to overall crashes, not just
pedestrian crashes. Eliminating or narrowing
travel lanes slows vehicle speeds and
shortens crossing distance, providing a safer
environment for young pedestrians.

m Raised crosswalks provide vertical elevation
that improves the visibility of pedestrians,
particularly beneficial for shorter, younger
children. They also slow the speeds of motor
vehicles at crossings.

shown to be effective in reducing speed and
speed-related crashes, particularly in and near
school zones. Evaluation of an automated
speed enforcement program in Montgomery
County, Maryland that focused on residential
streets and school zones showed a 10 percent
reduction in mean vehicle speeds, and a 62
percent reduction in the likelihood that a driver
was traveling more than 10 mph over the
speed limit at the camera sites.*

New York City's school zone speed camera
program began as a pilot at 20 locations in
2013, expanded to 140 locations in 2014,
and was signed into law in 2019. As of May
2022, there are over 2,000 speed cameras
operating within a quarter-mile radius of a
school. The program has been successful in
reducing speeding; as of December 2021,
speeding at camera locations had dropped,
on average, 73 percent. It has also supported
the city’s Vision Zero goal of eliminating
traffic deaths and serious injuries. When
compared to similar roads outside of the
school speed zones, corridors that received
cameras showed greater decreases in deaths
and serious injuries.*

School zones offer the opportunity to reduce
the speed limits around schools and implement
special enforcement strategies, such as
increased fines for speeding or other traffic
violations or photo radar systems.*



https://systems.40
https://injuries.39
https://sites.38

Daylighting improves visibility of pedestrians by removing parked cars next to crosswalks and opening the field of vision for all

road users at intersections. Drawing on left shows view without daylighting. Drawing to right shows view with daylighting.

Increasing driver attentiveness and awareness
of vulnerable road users can impact driver
behavior in ways that create safer environments
for young pedestrians.

m Rectangular Rapid Flashing Beacons and
Pedestrian Hybrid Beacons increase driver
yielding to pedestrians at uncontrolled crossings
and create safer crossings for younger children
still learning to identify safe gaps in traffic.

m Parking restrictions close to pedestrian
crossings, or “daylighting,” improves visibility
of all pedestrians, but is especially important
for young children who, due to their height,
may not be visible to drivers or be able to
see oncoming traffic over parked vehicles.
Daylighting also serves as a physical deterrent
to parked vehicles near the crossing, which is
usually prohibited within 30 feet of a stop sign.
Despite this regulation, such unauthorized
parking frequently occurs, especially during
school arrival and dismissal times.

m Pedestrian facility lighting not only makes it
easier for drivers to see pedestrians, but it also
makes it easier for pedestrians to see their
surroundings and monitor vehicle movements.
For youth at certain times of the year, school
arrival and after-school activities may occur
in low light or darkness. Pedestrian lighting
would improve the safety of intersection
crossings at key destinations such as schools,
bus stops, and parks or recreational facilities.

Slow Streets and School Streets initiatives can also
greatly benefit children and youth. Limiting motor
vehicle access through time-restricted closures,
full street closures, or shared spaces around
schools can prioritize young walkers and bicyclists
and encourage use of active travel modes.*

It is crucial to acknowledge that while engineering
measures are valuable, young children also need
to be accompanied by a responsible adult.

School Street
in Seattle, WA.

Source: Seattle
Department of
Transportation



https://modes.42

Conclusion

Children and youth are not just small adults. As pedestrians and bicyclists, their cognitive and physical
differences make them more likely to make mistakes and more susceptible to the mistakes of others, more
vulnerable to crash forces, and their travel patterns differ from adults’. Through conscientious consideration
of children and youth's lived experiences, meaningful youth engagement, gathering of youth-specific
data, and applying a youth-lens to infrastructure treatment selection, transportation professionals can
more fully understand and more intentionally acknowledge these differences and take steps to address
them, ultimately creating equitable, safe, and complete networks for youth and all road users.

Resources

m The Safe System Approach Flyer by the Federal Highway Administration

m Designing Streets for Kids by the Global Designing Cities Initiative
and the National Association of City Transportation Officials

= Engaging Youth to Advance Safer Streets for All: Guide and Inspiration for Partnership
Between Youth and Adults by the National Center for Safe Routes to School

= Proven Safety Countermeasures by the Federal Highway Administration

m Urban Street Design Guide by the National Association of City Transportation Officials (NACTO)

m PEDSAFE Pedestrian Safety Guide and Countermeasure Selection System
by the Federal Highway Administration

m BIKESAFE Bicycle Safety Guide and Countermeasure Selection System
by the Federal Highway Administration
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