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INTRODUCTION
In Australia, pedestrian injury is the

leading cause of death among five to nine
year old children (Australian Institute of
Health and Welfare, 2002). In 1995, the pe-
destrian fatality rate for Western Australian
children of this age (3.1/100,000 persons)
was more than double that for Australia as
a whole (1.3/100,000 persons)(National
Injury Surveillance Unit, 1997). Moreover,
for the decade prior to this research, there
was no significant reduction in mortality
rates from child pedestrian injury (Austra-
lian Bureau of Statistics, 1989).

The Child Pedestrian Injury Prevention
Project (CPIPP) was one of the first major
intervention research projects to evaluate
the impact of a comprehensive education
program and road environment changes
on seven to nine year old’s pedestrian safety
knowledge, road crossing and playing
behavior (Cross et al., 2000). This quasi-
experimental trial involved a cohort of
1,603 children, followed from age seven to
nine, their parents, and teachers. The pro-
gram comprised a variety of educational
and environmental interventions whose

development was informed by epidemio-
logical, empirical, and theoretical evidence.

The CPIPP was conducted in three
Perth, Western Australian metropolitan
communities from 1995 to 1997. Two of
these communities received an interven-
tion, and the third acted as a comparison
community. One community received an
intervention comprising a school- and
home-based pedestrian safety program
and a community education and road
environment intervention. The commu-
nity/environmental intervention involved
establishment of a community road safety
committee which advocated for traffic
management strategies, changes to speed
limits around schools, development of
traffic calming features in local streets,
and establishment of “Safer-Routes-to-
School” programs. Further details of the en-
vironmental intervention are reported else-
where (Stevenson, Iredell, Howat, Cross &
Hall, 1999). The other intervention com-
munity received the same school-and
home-based pedestrian education program,
but no community or environmental in-
tervention. The comparison community re-

ceived the “usual” school road safety program.
In each of the three study years, the

school- and home-based intervention com-
prised nine 40-minute pedestrian safety les-
sons and nine home activities. Teachers
were asked to implement these lessons and
send home the corresponding family activi-
ties in three clusters of three, 40-minute les-
sons at the beginning of the first three
school terms. The key focus of the home and
classroom activities was pedestrian skills
training in a “real” road environment using
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ABSTRACT

Few pedestrian injury prevention programs appear to articulate the theory upon which their design and evaluation

are based. This article describes how theory was used to plan, develop, implement, and evaluate the educational
component of a comprehensive child pedestrian intervention. Organizational and planning theories were used to

guide the conceptual development, implementation, and evaluation of the program, while behavioral and child

development theories were used to identify the content and strategies to address the pedestrian behavior of seven to
nine year old children. The resultant program demonstrated improved road crossing and playing behaviors in the

intervention group children compared to those in the comparison group.  The systematic use of relevant theory in

this program is likely to be associated with its positive impact on children’s pedestrian safety.
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school access and local traffic roads. All
strategies were designed to be learner-cen-
tered, interactive, and to actively involve
parents. The educational materials were
presented within a cross-curricular format
with applications in science, language, art,
math, and physical education. To maximize
teacher implementation, a half-day train-
ing to familiarize participants with the ma-
terials was conducted at the beginning of
each of the three years. Teachers also re-
ceived passive (user initiated) post-training
support via telephone and facsimile. Stu-
dents’ families were actively engaged in the
program through home activities linked to
classroom lessons, school newsletters, fact
sheets, and safety cues to action such as re-
frigerator magnets, note pads, and pens
with pedestrian safety messages.

The Child Pedestrian Injury Prevention
Project was one of the first school- and
community-based programs to show it may
be possible to de-accelerate the natural in-
crease of pedestrian-related risk taking be-
havior in children (Cross et al., 2000). The
educational and environmental interven-
tion was more comprehensive than most
previously published, and it is one of the
first studies to validate self-report road-
crossing behaviors in seven to nine year olds
via observation and follow-up interview
(Cross et al., 2000).

While the use of theory alone does not
guarantee effective programs, it can increase
the likelihood of success (Gielen & Girasek,
2001; Thompson, Sleet & Sacks, 2002).
Gielen and Sleet (2003) note that with re-
gard to injury behavior-change efforts:

“The limited success of behavior-change
efforts in modifying injury-related be-
haviors can be traced, in part, to failure
to fully understand the determinants of
the behaviors and a failure to properly
apply health behavior theory to the de-
velopment and implementation of effec-
tive interventions.” (p. 66)
This article describes how multiple be-

havioral, interpersonal, child developmen-
tal, and organizational theories can be com-
bined to influence the pedestrian behaviors
of children. This process resulted in a com-

prehensive school-based intervention that
was both multi-level and multi-component.

METHODS
Theoretical frameworks and models

were used to guide each stage of the CPIPP
program planning process. A modified ver-
sion of the PRECEDE/PROCEED (Green &
Kreuter, 1991) model formed the organiz-
ing framework for the application of theory
(Howat, Jones, Hall, Cross, & Stevenson,
1997). The six key stages used are shown in
Figure 1.

Although this planning model was used
to assess both behavioral and environmen-
tal risk factors for the Project, this article
will discuss only the behavioral assessment.

Stage 1: Epidemiological assessment
The epidemiological factor assessment

was based on a detailed descriptive study
of 10 years of Western Australian child
pedestrian injury data and the associated
risk and protective factors (Stevenson, Lo,
Laing, & Jamrozik, 1992). This assessment
defined the primary target groups as
seven to nine year old children, their teach-
ers and parents, and also highlighted inad-
equacies in the current school-based road
safety programs.

Stage 2: Behavioral and environmental
assessment

Data collected as part of a case-control
study involving child pedestrians, ages one

to 14 years, identified four key environmen-
tal and behavioral factors that indepen-
dently predicted the likelihood of child
pedestrian injury. These included the vol-
ume of traffic encountered by the child dur-
ing his or her exposure to the road envi-
ronment, the presence of visual obstacles,
footpaths on the child’s street of residence,
and importantly, the child’s behavior
(Stevenson, Jamrozik, & Spittle, 1995).
Other evidence indicating the vulnerabil-
ity of this age group included their lack of
some essential cognitive and perceptual
abilities to deal with traffic situations, such
as poor search behavior, not choosing the
safest places or seeking help to cross the
roads, their small physical size, and their
emotional immaturity (e.g., easily dis-
tracted)(Schieber & Thompson, 1996).

Stage 3: Contributing factors assessment
Predisposing factors contributing to

these behavioral risk factors included
children’s and parents’ lack of knowledge
about safe road-crossing behavior and a
perception of low risk of injury while cross-
ing roads. Enabling factors included an in-
ability to identify the safest road crossing
sites, poorly developed road crossing skills,
and in children, a lack of social confidence
to ask trusted adults to help them cross.
Two reinforcing factors were identified:
parents allowing children to cross roads
alone, and their perception that seven to

Figure 1. CPIPP Modified PRECEDE/PROCEED Model
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nine year old children have adequate abili-
ties to cross roads safely, unaccompanied
(Howat et al., 1997).

Stage 4: Intervention selection
The multi-component Health Promot-

ing School Model guided the extent to
which schools, school staff, parents, and the
local community were involved in the
CPIPP intervention (World Health Orga-
nization, 1996). School-based health initia-
tives which comprehensively target the
physical and organizational environment
of the school, including policy development
and implementation, the classroom cur-
riculum, and partnerships with parents and
community organizations, are more likely
to initiate and reinforce positive health
behaviors effectively among students (Col-
quhoun et al., 1997). As shown in Table 1,
the CPIPP program was conceptualized us-

ing the three key Health Promoting School
Model components.

Classroom education component
Theoretical models of how children

learn and how this learning influences their
health behavior were used to guide when
and how children’s pedestrian behavior
change might be achieved. Social Cognitive
Theory (SCT) (Bandura & Walters, 1963)
and the Health Belief Model (Janz & Becker,
1984) were the behavioral models used to
guide the intervention design. Table 2 sum-
marizes the contribution of these theories
and other child development theories to the
development of the CPIPP program.

The Health Belief Model (HBM) (Janz
& Becker, 1984) variables were used to
understand that the decision to take action
to be a safer pedestrian will not be made
unless the individual is psychologically

ready to take action, relative to the threat
of injury or death and the perceived ben-
efits. Readiness to act, in the context of
the CPIPP program, was defined by the
extent to which children and their parents
feel susceptible to pedestrian injury. As
shown in Table 2, variables from the HBM
were operation-alized through program
materials addressing the benefits of safe
behaviors, children’s vulnerability near
roads, and development of self-efficacy as
a skilled pedestrian.

Social Cognitive Theory suggests that a
person’s behavior is determined by factors
such as capabilities to symbolize meanings
of behavior, to foresee the outcomes of given
behavior patterns, to learn by observing
others, to self-determine behavior, and to
reflect and analyze behavior (Bandura &
Walters, 1963). The CPIPP program used
several educational techniques derived from
this theory, including role modeling, obser-
vational learning, outcome expectancies,
behavioral capability, and self-efficacy re-
lated strategies (for example, goal setting,
skills training, and self-monitoring).

Theories related to children’s matura-
tional stages of development also informed
the content and strategies used in the CPIPP
classroom educational intervention. Child
development theorists (Gibson, 1979;
Piaget & Inhelder, 1956; Vygotsky, 1962)
suggest that learning occurs through devel-
opment and adaptation of specific skills in
specific contexts and the subsequent gen-
eralizations they make from these experi-
ences (Thompson, 1996).

Consistent with these theories, the ma-
jority of the CPIPP program’s teaching and
learning activity time (with teachers and
parents) was directed toward opportunities
for children to develop, practice, and rein-
force specific pedestrian skills, in specific
roadside contexts (simulated and real) that
were relevant to the children’s experiences.
Gibson’s Theory of Perceptual Motor Skills
(Gibson, 1979), for example, provided
strong justification for children to learn
road-crossing skills at the roadside. This
theory suggests that judgments and motor
responses are best learned in the contexts

Table 1. CPIPP Health Promoting School Components

Health Promoting
School Model CPIPP Educational
Components  Intervention Activities

Formal Curriculum,
Teaching and Learning

Organization, Policy
and Ethos

School, Home, and
Community Links

- Professional development to support classroom
curriculum and whole-school policy and ethos
- Provision of resources for road crossing skill
building, utility knowledge, and attitude develop-
ment

- Administration and senior staff support for
pedestrian safety
- Review of the whole-school road safety policy
- Monitoring and evaluation of pedestrian safety
activities
- Activities to promote awareness and implementa-
tion of school road safety policy

- Communication of pedestrian safety policy and
other information about pedestrian safety to the
school community
- Information about child pedestrian safety issues
and strategies for parents in the school newsletters
and at the school assembly
- Information about parent mentoring and
modeling of road crossing and other pedestrian
behaviors in home activities
- Links to local and state government road safety
initiatives
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in which they occur, or close recreations of
these. Contextual road crossing situations
in CPIPP schools included crossing at
railroad crossings, guarded crossings,
roundabouts, between parked cars, and
exiting cars on the curbside.

Piaget’s Theory (Piaget & Inhelder, 1956)
assumes that children are active participants
(rather than passive receivers of knowledge)
in their intellectual development, who are
continually trying to construct more ad-
vanced understandings of the world. This
theory guided the redesign of the learner-
centered, interactive activities and the in-
clusion of a range of activities to suit the
different developmental levels and learning
styles of children in the same grade level.
The CPIPP classroom education program
comprised three developmentally appropri-
ate curriculums, for each of Grades 2, 3 and
4 students, which cumulatively provided 27
hours of pedestrian skills training. The ac-

tivities addressed problem solving and the
simulation and practice of pedestrian safety
and road crossing behaviors.

Home education component
The home education component of

CPIPP aimed to increase parents’ under-
standing of the developmental and behav-
ioral characteristics of children under 10
years that increase their risk as pedestrians,
and to provide parents with strategies to
model and teach road crossing skills to
their children (Rivara, Booth, Bergman,
Rogers, & Weiss, 1991).

Home strategies targeting parents’ readi-
ness to take action to support their children
in the road environment were also based on
the Health Belief Model (Janz & Becker,
1984). The classroom-linked home activi-
ties, quarterly pedestrian safety newsletters,
fact sheets, and educational cues (refrigera-
tor magnet and notepads) were aimed to
raise systematically parents’ awareness of

their children’s vulnerability. These strate-
gies concurrently suggested the benefits
and types of action parents could take to
enhance their mentoring and modeling of
appropriate pedestrian crossing behaviors
with their children.

Other whole school educational
components

Consistent with the Health Promoting
School Model (World Health Organization,
1996), schools were encouraged to review
their road safety policy and its implemen-
tation. Other whole school-based activities
included liaison with road safety related
community agencies and the schools’ map-
ping and marking of safer walking routes
for children to follow when walking to and
from school.

Stage 5: Implementation
The Diffusion of Innovations Theory

(Rogers, 1995) guided development of
strategies to maximize teachers’ and parents’

Table 2. Summary of Theories Used for the CPIPP Classroom and Home Education Components

CPIPP Strategies
Operationalized as Classroom

Key Components Theory/ Model and Home Activities Addressing:

Outcome expectancies, beliefs
about benefits / costs of behavior,
attitude to performing the behavior

Normative expectations and social
norms

Self efficacy to performing behavior

Social modeling

Motor skill development

Design of classroom strategies

Why be safe near the road,
children’s vulnerability to injury

Problem solving, decision making
activities

Pedestrian skill practice on real and
simulated roads, planning for safer
road crossing

Pedestrian skill practice on real and
simulated roads

Pedestrian skill practice on real and
simulated roads

Developmentally appropriate,
learner centered, interactive,
enjoyable activities

Social Cognitive Theory (Bandura &
Walters, 1963), Health Belief Model
(Janz & Becker, 1984)

Social Cognitive Theory

Social Cognitive Theory, Health
Belief Model

Social Cognitive Theory

Theory of Proximal Development
(Vygotsky, 1962), Theory of Percep-
tual Motor Skill Development
(Gibson, 1979)

Child Development Theory (Piaget &
Inhelder, 1956)
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implementation of the classroom and home
educational intervention. This theory is
conceptualized as a staged process of adop-
tion of a specific intervention among indi-
viduals or organizations over time (Rogers,
1995). For CPIPP, these stages included (1)
schools and parents becoming aware of the
CPIPP project; (2) deciding to adopt the
program; (3) implementing the educational
activities; and (4) if the implementation is
successful, institutionalizing the program.
While institutionalization is considered the
final stage of the diffusion process during
which innovations ‘settle’ into organizations
(Steckler, Goodman, McLeroy, Davis, &
Koch, 1992), the main focus of the CPIPP
project was on stages 1 to 3 only of Diffu-
sion Theory.

Rogers (1995) suggests that adoption
and implementation of a new program is
more likely to occur if it is perceived as bet-
ter than the program it replaces, compat-
ible with the values and needs of potential
adopters, not complex to understand and/
or use, provides an opportunity for trial
before adoption, and has observable results.
A number of strategies consistent with this
theory were used in the CPIPP project to
enhance and to measure the extent of its
adoption. The formative research con-
ducted during the development stage of the
CPIPP intervention addressed teachers’
needs for compatibility with their current
teaching, reduced its complexity, and con-
vinced them of its relative advantage. Use
of extensive pilot and intervention teacher
feedback meant the program materials were
user-friendly (Cross et al., 1998).

A three-hour teacher training and fol-
low-up meetings at schools gave teachers an
opportunity to trial the program materials.
The training addressed factors such as
teacher expectations, availability of the sup-
port materials, and the linkage between the
CPIPP materials and the statewide health
education curriculum framework, teacher
willingness to make changes to their cur-
rent teaching, school support and reinforce-
ment, and their sense of self-efficacy to
implement the program. This information
was used to demonstrate the relative advan-

tage of the CPIPP materials compared with
other available resources and to model its
ease of implementation.

Stage 6: Evaluation
The theories used to plan, develop, and

implement the CPIPP program also pro-
vided guidance on the measures used to as-
sess the impact of the program. The key
behavioral outcomes measured as part of
the CPIPP project included changes in the
children’s road crossing behavior, adult ac-
companiment of children in the road envi-
ronment, and parents’ self-efficacy.

The CPIPP evaluation, conducted after
three years of intervention implementation,
found a significant difference between the
intervention and comparison groups for the
two behaviors: crossing the road and play-
ing on or near the road. Students in the in-
tervention group were significantly more
likely than comparison students to report
(validated through observation) crossing a
road accompanied by an adult and not play-
ing near a road. A more detailed descrip-
tion of the evaluation methods and the re-
sults of the study is described elsewhere
(Cross et al., 2000).

CONCLUSION
A paucity of literature exists in the area

of applied child pedestrian safety research
to guide researchers’ and practitioners’
translation of theories into practice. This
article provides an example of how theory
was used by the Child Pedestrian Injury
Prevention Project researchers as a valuable
reference point to plan for, design, imple-
ment, and evaluate a pedestrian safety edu-
cation intervention. The CPIPP educational
intervention was based on four groups of
contemporary theory that focus on indi-
viduals’ behavior, children’s perceptual and
motor development and the relationships
between individuals and their environ-
ments, and organizational change and
implementation.

There is concurrence that if intervention
strategies are based on a careful understand-
ing of relevant theory and systematic ap-
proaches to their design, targeting, imple-
mentation, and evaluation, there is a greater

likelihood that programs will be effective
(Gielen & Sleet, 2003; Glanz, Lewis, &
Rimmer, 1997). It is reasonable to assume
that the theoretically driven process em-
ployed by the CPIPP project strongly con-
tributed to its success.

ACKNOWLEDGEMENT
The authors acknowledge their col-

leagues, Associate Professor Mark Steven-
son, Curtin University Health Promotion
students, teachers, principals, school stu-
dents and their parents, Jill Darby, Steve
Jones, Jill Officer, Helena Iredell, Susie
Gibbs, Sharyn Burns, Anna Flintoff, and the
Project Advisory Committee for their val-
ued contributions to CPIPP. The Western
Australian Health Promotion Foundation
(Healthway), Main Roads Western Austra-
lia, and the Western Australian Office of
Road Safety supported the CPIPP study and
the preparation of this manuscript.

REFERENCES
Australian Bureau of Statistics. (1989). Road

traffic accidents involving casualties (admitted to

hospital) 1987 (Cat. no. 9405.0). Canberra, Aus-

tralia: Australian Bureau of Statistics.

Australian Institute of Health and Welfare.

(2002). Australia’s Children: Their Health and

Wellbeing 2002 (Cat. no. PHE-36). Canberra,

Australia: AIHW Publications.

Bandura, A., & Walters, R. (1963). Social

learning and personality development. New York:

Rinehart and Winston.

Colquhoun, D., Loltz, K., & Sheehan, M.

(1997). The health promoting school: policy,

programmes, and practice in Australia.

Marrickville: Harcourt Brace and Company.

Cross, D., Officer, J., Hall, M., Howat, P.,

Stevenson, M., & Jones, S. (1998). Child pedes-

trian injury prevention project final report.

Perth: Western Australian Health Promotion

Foundation.

Cross, D., Stevenson, M., Hall, M., Burns, S.,

Laughlin, D., Officer, J., & Howat, P. (2000).

Child pedestrian injury prevention project: Stu-

dent results. Preventive Medicine, 30, 179-187.

Gibson, J. (1979). The ecological approach to

visual perception. Boston: Houghton Mifflin.

Gielen, A.C., & Girasek, D.C. (2001). Inte-



Donna Cross, Margaret Hall, and Peter Howat

American Journal of Health Education — September/October Supplement 2003, Volume 34, No. 5 S—47

grating perspectives on the prevention of unin-

tentional injuries. In Schneiderman, N., Speers,

M.A., Silva, J.M., Tomes, H., and Gentry, J.H.

(Eds.). Integrating behavioral and social sciences

with public health.  Washington, DC: American

Psychological Association, 203-227.

Gielen, A.C., & Sleet, D.A. (2003). Applica-

tion of behavior-change theories and methods

to injury prevention. Epidemiologic Reviews,

25(1): 65-76.

Glanz, K., Lewis, F. M., & Rimmer, B. K.

(1997). Health behavior and health education:

Theory, research, and practice (2nd ed.). San

Francisco: Jossey-Bass Inc.

Green, L., & Kreuter, M. (1991). Health pro-

motion planning: An educational and environ-

mental approach. Mountain View, CA: Mayfield

Publishing Company.

Howat, P., Jones, S., Hall, M., Cross, D., &

Stevenson, M. (1997). Adaptation of the PRE-

CEDE-PROCEED framework for planning a

child pedestrian injury prevention program.

Injury Prevention, 3, 282-287.

Janz, N., & Becker, M. (1984). The Health

Belief Model: A decade later. Health Education

Quarterly, 11, 1-47.

National Injury Surveillance Unit. (1997).

Injury deaths Australia 1991-1995.  Case num-

bers and rates per 100,000 population by year of

death registration, age, and sex. Adelaide: NISU.

Piaget, J., & Inhelder, B. (1956). The child’s

conception of space. New York: Humanities Press.

Rivara, F. P., Booth, C. L., Bergman, A. B.,

Rogers, L. W., & Weiss, J. (1991). Prevention of

pedestrian injuries to children: Effectiveness of

a school training program. Pediatrics, 88(4),

770-775.

Rogers, E. (1995). Diffusion of innovations.

New York: The Free Press.

Schieber, R., & Thompson, N. (1996). De-

velopmental risk factors for childhood pedes-

trian injuries. Injury Prevention, 2, 228-236.

Steckler, A., Goodman, R. M., McLeroy, K.

R., Davis, S., & Koch, G. (1992). Measuring the

diffusion of innovative health promotion pro-

grams. American Journal of Health Promotion,

6(3), 214-224.

Stevenson, M., Iredell, H., Howat, P., Cross,

D., & Hall, M. (1999). Measuring community /

environmental interventions: The Child Pedes-

trian Injury Prevention Project. Injury Preven-

tion, 5, 26-30.

Stevenson, M., Jamrozik, K., & Spittle, J.

(1995). A case-control study of traffic risk fac-

tors and child pedestrian injuries. International

Journal of Epidemiology, 24(5), 957-964.

Stevenson, M. R., Lo, S. K., Laing, B. A., &

Jamrozik, K. D. (1992). Childhood pedestrian

injuries in the Perth metropolitan area. The

Medical Journal of Australia, 156(4), 234-238.

Thompson, J. (1996). Increasing traffic com-

petence in young children. In B. Gillson & J.

Thompson (Eds.). Child safety: Problem and

prevention from pre-school to adolescence (pp. 86-

112). London: Routledge.

Thompson, N., Sleet, D.A., & Sacks, J. (2002).

Increasing the use of bicycle helmets; Lessons

from behavioral science. Patient Education &

Counseling, 46(3), 191-197.

Vygotsky, L. (1962). Thought and language.

Boston: MIT Press.

World Health Organization. (1996). Promot-

ing health through schools.  The World Health

Organization’s global school health initiative.

Geneva: World Health Organization.

The Children’s Safety Network: A Resource for Child and Adolescent Injury and Violence Prevention

The Children’s Safety Network (CSN) is a network of  resource centers funded by HRSA’s Maternal and Child Health Bureau
to support MCH and other public health professionals

CSN’s Economics and Data Analysis Resource Center (EDARC) helps the health community assess the costs and incidence of injuries and violence to children
and adolescents. Such injuries are not only debilitating and often devastating, but they also impose great costs on society. This center’s analyses are frequently used
to shape policy and legislative activities at federal and state levels.

Pacific Institute for Research & Evaluation (PIRE) • 11710 Beltsville Drive, Suite 300 • Calverton, MD 20705 • (301) 755-2728 • sheppard@pire.org

The CSN Economic and Data Analysis Resource Center:
     ¥ Analyzes national, state, and local data to estimate the  costs and incidence of childhood injury and violence
     ¥ Conducts cost-benefit analyses of proven interventions such as child safety seats and bicycle helmets
     ¥  Helps public health professionals assess injury and violence-related problems and risks, set priorities, and evaluate
        injury and violence prevention programs
     ¥ Produces SafetyLit--a free, online bibliography of recent intentional and unintentional injury-related research

Contact CSN’s Economics and Data Analysis Resource Center:

California Office Center for Injury Prevention Policy & Practice • 6505 Alvarado Road, Suite 208 • San Diego, CA 92120 8 • (619) 594-3691 •
david.lawrence@sdsu.edu

EDARC:www.edarc.org
&  www.SafetyLit.org
CSN Core site:
www.ChildrensSafetyNetwork.org

Visit our Websites!




