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Executive Summary
Although there has been a significant reduction in the number of collision-involved
injuries and fatalities in recent years, the United States still faces unacceptably high collision
rates in comparison to other developed countries. Road safety is a challenging and evolving field,
and preparing both students and practitioners with expertise in road safety and the research that
has been conducted is one important mission that cannot be underestimated by educators to
better solve forthcoming road safety challenges. However, most domestic universities do not
have an independent road safety course in their civil engineering departments. Student
knowledge of road safety is built on scattered sessions that are provided by other transportationrelated courses such as those in transportation engineering, planning, and freight and supply
chains. Similarly, practitioners may be provided with anecdotal evidence of transportation safety
trends, but the availability of transferable training materials in a delivery-ready format is limited.
Road safety is interdisciplinary in nature, as it intersects civil engineering, psychology,
mechanical engineering, urban planning, public health, and other disciplines. For these reasons,
developing materials for road safety benefits many potential end users.
The purpose of this project was to respond to gaps in delivering transportation safety
education and to develop introductory curriculum materials for both academicians and
practitioners. The project objectives included developing a comprehensive understanding of
needs and priorities with regard to safety data management and analysis; developing a set of core
skills and knowledge required for safety data management and analysis; providing a
comprehensive set of safety data workforce development resources easily accessed for use and
distribution; and identifying and utilizing proven delivery pipelines to supplement program
outreach efforts and activities in the safety data area.

ix

This report documents the work conducted as part of a two-phase project. In the first
phase, which was reported separately, user group surveys of practitioners and academicians were
conducted, safety data were analyzed, and training tools and techniques were identified and
developed. Several key takeaways were identified as part of that study. From a practitioner
standpoint, while the acquisition, flow, storage, and use of data are similar from state to state,
many of the details are quite different, such as the data used for state highway projects and data
used for local projects within a given state. The most common reported difficulty with the data
seemed to be crash locations, but all states recognized this aspect and worked to validate and
modify, if appropriate, location data through some sort of quality control (QC) process. Several
agencies may have been involved in the data’s gathering and compilation, and inter-agency
cooperation and coordination were an important part of assuring accuracy and usability of the
data. Despite the automated nature of data transfer from one agency to another, errors in the data
or in interpretation were possible.
For this second phase, three activities that were initiated in the first phase were expanded.
First, the set of tools developed for practitioners was pilot tested and reviewed by a focus group
and then refined on the basis of the feedback received. Second, a set of tools developed for
academicians was reviewed by 18 faculty members to determine the potential value and
effectiveness of these products in the classroom. The participating faculty members from
throughout the country taught transportation or transportation safety-related courses. Lastly, as
an extension to the state-level crash reporting methodology described in the first phase, the
research team took a closer look at how crashes are reported in remote areas and updated current
safety data management practices for low volume roads and rural transportation in remote
villages. They attempted to reconcile the differences between crash reporting and injury/fatality

x

reporting systems by using three data sources as part of a case study: 1) the standard crash
reporting system used in Alaska by the Alaska Department of Transportation and Public
Facilities (ADOT&PF), which is similar to the system used in most other states; 2) the Alaska
Trauma Registry, a state-mandated system for reporting all hospital emergency admissions; and
3) crashes reported in the local newspapers of three communities, including one large community
on the highway system and two smaller communities not on the highway system. Trauma
Registry and newspaper data indicated that crashes of off-road vehicles were usually not reported
in the ADOT&PF database. For small communities, reliance on local sources, such as a town
newspaper, may in fact provide a more complete set of crash data than official trauma registries
and other agency databases.
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1. Introduction

Recent advancements in data collection capabilities have allowed transportation-related
agencies to collect mountains of safety data. Therefore, there is an immediate need to find out
what types of safety data are being collected, what types of safety analysis can be done with the
collected data, and what (other) types of safety data and analysis approaches are required to meet
the safety objectives.
Extensive collection efforts exist with regard to roadway, traffic, licensing, and vehicle
data. For example, more than 5 million traffic crashes are reported annually in the United States,
and over 37,000 lives were lost on roadways in the United States, according to the National
Highway Traffic Safety Administration (2017). The documentation process for every single one
of those crashes must begin at the scene of the incident with information gathered by a member
of the law enforcement community or by the private citizen(s) involved in the crash. This
information is subsequently transmitted to a local or state agency for data entry, processing, and
aggregation for the purpose of future analysis.
With the increased complexity of various safety data management and analysis activities,
and with most transportation agencies faced with limited staff and financial resources, there is an
opportunity to provide the transportation workforce, which includes practitioners and
academicians alike, with the resources needed to effectively understand, manage, and analyze
safety data. Safety data collection, management, integration, improvement, and analysis
activities are integral to developing a robust data program that leads to more informed decision
making, better targeted safety investments, and overall improved safety outcomes.
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1.1 Objectives
This project responded to current gaps in research and identified a methodology to
benefit all system users. The objectives included the following:


Develop a comprehensive understanding of needs and priorities with regard to safety data
management and analysis;



Develop a set of core skills and knowledge required for safety data management and
analysis;



Provide a comprehensive set of safety data workforce development resources that can
easily be accessed for use and distribution; and



Identify and utilize proven delivery pipelines to supplement program outreach efforts and
activities in the safety data area.

1.2 Approach / Method
This research collaboration leveraged the cumulative expertise in transportation safety
and transportation education of five institutions: the University of Alaska-Fairbanks (UAF),
Oregon State University (OSU), Washington State University (WSU), the University of
Washington (UW), and the University of Idaho (UI). The following chapters represent the work
conducted in this project. Chapter 2, lead authored by the University of Idaho, discusses the
implementation of safety education tools developed for practitioners. Chapter 3, lead authored
by the University of Washington, discusses the implementation of safety education tools
developed for academicians. Chapter 4, lead authored by the University of Alaska Fairbanks,
examines how safety data may best be quantified and collected in remote areas.
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2. Implementation (Practitioner Perspectives)

In order to identify the road safety challenges that local agencies are facing and to share
available resources, it was essential to develop a comprehensive understanding of needs and
priorities with regard to safety data management, analysis, and safety culture. Current and new
practitioners need to be provided with a fundamental set of core skills and knowledge required
for safety data management and analysis to support local transportation decision-making. A
structured process was developed in order to better understand current practices and needs. The
process steps included a preliminary assessment, survey, survey data analysis, draft
presentations, interview, interview data analysis, and final presentations. The objectives of the
first four steps, which were previously discussed in the first phase of this study, are summarized
below:


A preliminary assessment of past studies was conducted that focused on the basic
concepts of road safety and agency involvement; this effort established a baseline
understanding of road safety.



A survey was developed and distributed to collect information on local agency practices.



The survey results were analyzed to identify the challenges of and the resources currently
used by local agencies.



Draft presentations were created with the use of the preliminary assessment and the data
collected.
The second phase of this study sought to further examine how use of these developed

tools could be actively used by practitioners in the future. To that extent, two specific steps were
taken:
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Draft presentations were sent to practitioners who previously participated in the survey as
a pilot study. Interviews were conducted as a data collection method.



The data were analyzed with the use of a qualitative tool and defined criteria. The draft
presentations were modified in accordance with the data collected.

2.1 Interviews
On the basis of the feedback provided by the practitioners, an initial set of PowerPoint
slides was developed to address user needs. (The content of these slides is described in the next
chapter.) To further evaluate the applicability and effectiveness of these learning tools, the slides
were sent to a subset of practitioners for testing as part of a pilot study. The main purpose was
for local agencies to review and comment on the content, images, graphics, text, and general
format of the slide deck. The directors, superintendents, or supervisors of each agency were
encouraged to share the presentations with newer staff, as well as to provide their own feedback.
The initial approach was to contact all practitioners who had previously participated in the
survey. Practitioners from cities and counties in the Pacific Northwest were selected to perform
this task, and from the 14 agencies contacted, seven agencies (N=7) agreed to participate in this
following evaluation. The presentations were sent in both .pdf and PowerPoint formats to the
participants.
A phone interview was conducted two weeks after initial contact with the participants.
During this period of time, a twelve-question interview script was developed that focused on
specific topics and concerns related to the content and format. The questions were divided into
the following categories: initial perception, usefulness, formatting, and recommendations. The
questions are summarized in Appendix A.
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Each interview was recorded with the permission of the participants, and the analysis was
conducted on the basis of the participant’s observations of the initial slide deck. The average
time of each interview was 11 minutes 42 seconds. The interview was administered to six
agencies in the state of Idaho and one agency in the state of Oregon. Their working experience,
in their respective agencies, ranged between eight and 32 years.
2.2 Interview Responses
The interview responses were reported as qualitative data, and as a strategy to report this
type of data, frequencies were used to develop a useful summary based on the important points
of the interview. In the qualitative analysis, the data were indexed to develop different analytical
categories and theoretical explanations (Pope, Ziebland, Mays, 2000). A study done by Knafl
and Howard recommended the following minimal requirements for reporting qualitative data:
“preparation for data collection, length of time spent collecting data, how data were recorded,
and the amount of data collected; steps were taken to organize, categorize, or summarize the data
prior to final analysis; management of threats to the validity and reliability of the data; and the
process by which conclusions were derived from the data” (Knafl and Howard, 1984).
The data were analyzed by using two different approaches. The first approach used
Dedoose, a cross-platform application that analyzes qualitative data and mixed methods research.
The second approach followed the steps recommended in the Knafl and Howard study which
was previously described. In the following paragraphs, each method and associated results are
explained.
For the Dedoose analysis, the interviews were uploaded and analyzed with audio
recorded from each participant. After the audio files had been uploaded, a description of the
participants was created in a descriptors tab. The purpose of the descriptor tab was to describe
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the source of the data, such as names, agency, age, gender, and other characteristics that
represented the participant. From the information collected, the following fields were created:
participant name, years of experience, and agency. After the descriptor set had been developed,
each descriptor was linked to its respective interview file. The analysis consisted of creating
codes that represented a specific characteristic or description identified by each participant. For
example, a code representing the need to break up the presentations or reduce the number of
slides was created and called “Improve Length;” all codes were simple and straightforward. (The
codes used in the software are listed in Appendix C.) Each code was linked to an excerpt that
represented a phrase in the interview uttered by the interviewer or interviewee. This process of
linking the code was done for each interview. Dedoose presents several options for reporting the
results, but for this analysis, the results were reported in a frequency chart matching users with
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As seen in figure 2-1, the code that most frequently occurred was the Recommendations
code (N=15). This code represented the number of times the participants suggested a
modification to the presentation, such as breaking up the slides or adding new content. The code
that occurred the fewest times was Purpose (Simple) (N=3). Four participants mentioned the
need to improve the length of the slides, and two of them mentioned it three different times
during the interview. More than half of the participants felt that the slides were easy to follow
(N=6), had good information (N=6), and stated that the images and graphics were helpful (N=7).
Four participants said they were willing to use the slides in the future, and five participants
desired to share them within their own agencies. The slide deck received a positive reaction with
regard to its format and content but a negative reaction overall. The participants’ suggestions
were taken into account when modifications were made to the initial set of slides.
In the second approach, interview notes were recorded and reviewed on the basis of the
positive or negative responses provided by the participants. The responses were grouped into the
following categories: usefulness, format, topics, and recommendations. A summary of the
responses is shown in Appendix B. Participants were asked to describe in their own words the
purpose of the presentation. Overall, most of the responses captured the main purpose of the
slide deck: the slides were intended to be a tool or a resource to support practitioners and their
agencies in identifying their role in the safety system and identifying the resources available to
them to improve their agency’s safety culture, and to gain insight into how to address road
safety. The presentation was also intended to help new engineers learn about the field of road
safety as they begin a career in this field.
The presentation received a positive reaction when practitioners were asked whether they
would use it themselves and whether they would share it with their agencies. More than half of
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the participants were willing to use the slide decks for their own knowledge (N=4) or share it
within their own agency (N=5). The agencies that negatively responded explained that the reason
for not using the slides was that their city was considerably smaller or their roads were managed
by a highway district or county, and others responded that they use other training resources.
A majority of the participants noted that the presentation had a good format, with the
different fonts, graphics, and images making the slides interesting and catching the attention of
the audience (N=7). The presentation was easy to follow, and the variety of images and graphics
was helpful to better understand each topic. Two participants were concerned with the amount of
information provided in the presentation and explained that so much content presented in one
sitting might overwhelm a new engineer or cause a general audience to lose interest at some
point during the presentation.
The topics that were most interesting to the participants were the following: road safety
programs, local road safety plan, FAST act, the cooperative aspect of road safety, statistical data,
the important role of local agencies, and the history of road safety. Three participants commented
about the importance of allowing the audience to participate and having a place for discussion in
between key topics to allow the audience to ask questions, discuss topics, and not lose their
interest in the presentation.
The participants were also asked for suggestions on future presentation topics. Some
participants were interested in knowing more about funding and the training available to
participate and compete in safety grants. Another topic suggested was how to address human
error such as texting and fatigue while driving. With regard to topics already covered in the
presentation, breaking them down into more specific and in-depth content was suggested.
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The interviews allowed the participants to express their recommendations to make the
presentation more effective and beneficial. Some of the recommendations included adding an
index, which would allow users to skip topics and move forward to topics of more interest to
them. The inclusion of an abbreviated index at the beginning of the presentation for new
practitioners who do not have experience with safety acronyms was mentioned. Another
suggestion was to add a “takeaway” at the end of each presentation. A takeaway would serve as a
next step after the lecture and would provide information such as who to contact, first steps
toward change, or links to web pages.
2.3 Results
Using the information and insight collected from the initial survey, a three-part training
tool was initially developed for broad dissemination to transportation practitioners. This tool,
which could be used as part of a continuing education training program, was designed to be both
dynamic and self-sustainable so that there would be value for those teaching this subject matter
related to safety data and safety data management. The development of this tool in the form of a
set of transferable PowerPoint presentations was implemented because of PowerPoint’s ease of
use, accessibility, and distribution. The three presentations included a definition of learning
objectives, identification of reading materials, road safety terminology, resources currently
available, survey results, local agencies challenges, and recommendations. The three
presentations were developed with the intent of being offered as part of a series but could also be
delivered as stand-alone presentations.
The presentations themselves were developed in three phases. The first phase consisted
of the development of an extensive outline. This helped to identify the primary topics for each
presentation and selected subtopics that would be included. The subtopics were categorized in
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terms of relevance and anticipated interest to the audience. The topics were organized in a logical
sequence so that material could be shared in an orderly manner. Each slide deck could be
independent of one another, so the topics identified for each presentation were selected on the
basis of this concept. After these considerations were taken into account, an outline was
developed, and the main topics are highlighted in figure 2-2.

Figure 2-2: Presentation organization
The second phase consisted of assembling the content for each presentation. The slide
decks were developed with the intent that anyone could serve as a presenter, even those
possessing minimal familiarity with the material. With this concept in mind, a detailed script was
written in the notes section of each individual slide. This script was designed to provide the
necessary background for the speaker while simultaneously allowing the presenter to provide
additional insight as needed. Another benefit to developing a script was that the speaker would
be encouraged to remain on point for each slide. To maintain audience interest, two to three
bullet points were typically provided on each slide, and additional graphs and images were used
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to illustrate or highlight particular concepts. All graphics and figures were provided by either the
research team or available in a public domain space so as to avoid any potential copyright
violations. In figures 2-3 and 2-4, the structure of the slides and examples of the title page and
content page are presented.

Figure 2-3: Slide structure (example)

Figure 2-4: Example of title page (left) and content page (right)
The third phase consisted of revising and editing the presentations. The primary objective
during the revision process was to make certain that the technical content met the needs of the
11

intended audience. The slides were reviewed so that the information provided was described
effectively and succinctly, the content on each slide made sense, the graphics on each slide were
suitable, and the key messages and takeaways for each presentation were retained. Below,
additional details related to the content of each presentation are provided.
The slide deck for the first presentation introduced the training by starting with the
history of road safety in the United States, from the Interstate Act of 1956 through the 2015
FAST Act. Statistical facts of road safety around the United States were presented and included,
but were not limited to, the number of fatalities and crashes, roadway ownership in the Pacific
Northwest states, and the economic impact of crashes. The next section described general
concepts of road safety, such as defining road safety, describing the road users, and discussing
performance measures. Current safety legislation and its importance were then discussed. A
significant part of this presentation described the resources available to local agencies, beginning
with governmental agencies that focus on improving road safety and concluding with a
discussion of specific manuals, courses, and available software.
The second presentation highlighted ongoing research efforts, along with the
methodology and analysis of the local practitioner survey and the responses collected.
Descriptions of the purpose, objectives, and methodology used for the research were provided.
Each step of the methodology was listed and described, and key elements such as preliminary
assessment, past studies, and data collection were provided. The target population and survey
objectives were described, and each survey question was explained. The survey responses were
presented and included information on the response rates and geographic location of each
responder. Specific survey results were discussed, with an explanation identifying the resources
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that local agencies in Idaho had available and the challenges that agencies faced while addressing
road safety.
The third and final presentation focused on local agencies in the State of Idaho. It
identified the challenges they faced and provided recommendations to address these challenges.
State-specific road safety statistics from 2010 to 2015 were introduced, along with details as to
how the transportation system was organized in the state. The challenges of gathering road safety
data from local agencies were explained and included causes, consequences, and the importance
of addressing them. A discussion followed encouraging the use of the Strategic Highway Safety
Plan for local agencies. The advantages and implementation methods were explained, and
additional resources were provided so that practitioners could obtain more information. In the
final section of the presentation, noteworthy practices throughout the United States were
highlighted to showcase how some states were addressing their challenges. The presentation
ended with a short conclusion section that presented the key points of the presentation.
The slide decks were modified in accordance with the comments and suggestions of the
seven practitioners who participated in the interviews from the states of Idaho and Oregon.
Initially, the slide deck consisted of three presentations with 55 slides, 59 slides, and 39 slides,
respectively. After taking into account the extensive amount of content in the first and third
presentations, both of those slide decks were divided into two presentations. This changed the
number of slide decks from three to five. In figure 2-5, the new outline is presented and the
corresponding topics highlighted. The second and fifth slide decks were presented as new
presentations, with 32 slides and 26 slides, respectively. The first slide deck was reduced to 25
slides, and the fourth slide deck decreased to 30 slides.
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The slide deck for the revised first presentation was broken into two presentations. The
first slide deck starts with the history of road safety in the United States from the Interstate Act
of 1956 through the 2015 FAST Act and statistical facts of road safety around the United States,
presenting data such as the number of fatalities and crashes, roadway ownership in the Pacific
Northwest states, and the economic impacts of crashes. It continues by describing general
concepts of road safety, such as defining road safety, describing the road users, and discussing
performance measures. Current safety legislation and its importance are then discussed. The
second slide deck describes the resources available to local agencies, beginning with the federal
agencies that focus on improving road safety and concluding with a discussion on specific
manuals, courses, and available software.
The second presentation has the same content, as it was not divided but is now considered
the third slide deck. The old third presentation was divided into two presentations. The fourth
slide deck focuses on the local agencies in the State of Idaho and identifies the challenges they
face to address road safety. State-specific road safety statistics from 2010 to 2015 are introduced,
along with details about how the transportation system is organized in the state. The challenges
that practitioners face in gathering road safety data from local agencies are explained and include
causes, consequences, and the importance of addressing them. A discussion follows encouraging
the use of the Strategic Highway Safety Plan for local agencies. The advantages and
implementation methods are explained, and additional resources are provided so that the
practitioner can obtain more information. The fifth and final slide deck provides
recommendations to address the challenges discussed in the previous presentation. Noteworthy
practices throughout the United States are highlighted to showcase how some states are
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addressing their challenges. The presentation ends with a summary and key information toward
building a safety culture environment.
An index and acronym table were also added to the slide deck, as requested by the
participants to help practitioners better understand the terminology and search specific topics
within the slide deck. A slide was included at the end of each presentation providing contact
information, along with the initial steps needed to improve an agency’s safety culture. All these
modifications were considered initial changes toward the continual improvement of the content
of the presentations.

Figure 2-5: Presentation organization (updated)
2.4 Summary
Safety planning efforts and funding often start at the state level and trickle down to local
and regional agencies. The five presentations created serve the purpose of addressing some of
these challenges and providing alternatives to assist local agencies. Local practitioners had a
chance to evaluate the initial draft of the presentations and recommend changes that would make
the content more effective. The practitioners suggested several changes, such as dividing the
content into shorter presentations. This change was intended to avoid loss of audience interest
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and increase engagement and participation. Another recommendation was the inclusion of an
index and acronym list that would allow users to search for specific topics and learn new
terminology. The comments and recommendations improved both the slides and their content.
Future evaluation can still be done by interviewing local agencies from cities and counties that
manage more complex road systems, metropolitan planning organizations, highway districts,
LTAC, and state departments of transportation. The use of the slides during future presentations
will generate more feedback, which can be used to further update and expand the content.
The primary challenge to addressing safety remains a key responsibility of each local
agency, which, with limited staff or resources, must be properly engaged and informed in order
to best address existing roadway safety needs and continue to improve the safety culture of its
agency and community. Future research opportunities exist on the topic of road safety culture as
well as local agency participation in road management, the effectiveness of countermeasures, and
safety grants participation. All of the topics in the presentations that were developed can still be
expanded on the basis of the interest of the audience. Currently, many courses and training
opportunities exist around the country but it is essential to also create tailored educational
material (in this case to address issues in Idaho), and this approach and the format created can be
applied to other states that are interested in improving their safety culture.
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3. Implementation (Academic Perspectives)

Transportation engineering is a critical sub-discipline of the civil engineering profession
as indicated by its inclusion on the Fundamentals of Engineering Examination, overlap with
other specialty areas of civil engineering, and its recognition by the Transportation Research
Board (TRB), Institute of Transportation Engineers (ITE), and American Society of Civil
Engineers (ASCE). However, colleges and universities do not always offer an independent
course on transportation safety and are more likely to provide coverage in the form of safetyrelated modules as part of a broader transportation engineering course. Specific safety-themed
discussions may appear in sections focusing on transportation engineering, transportation
planning, and freight transportation.
For this research effort, a stand-alone educational module focused on roadway safety was
developed. This safety module, divided into three separate lectures, targeted both upper-level
undergraduate students and graduate students who have an interest in transportation safety. .
3.1 Lecture Development
The three lectures were designed for and with different student levels in mind. An
individual faculty member would be encouraged to select the appropriate lecture materials for his
or her targeted student group. The details of the three lectures are introduced below:


Introduction to Road Safety: Core Definitions and Issues. This introductory-level lecture
covers the basic definitions of road safety such as collisions, collision rate, risk, risk
factors, relative risk, injury severity, and crash reduction or mitigation rate. This lecture
also provides a cursory review of traffic safety issues worldwide.
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Road Safety Research: History, Analytical Approaches, Data, and Safety Measures. This
analysis-level lecture reviews the general trends of safety research history. In addition, an
overview of the 3Es or 5Es, public health, Haddon Matrix, and the system approach to
analyzing contributing crash factors and associated multidisciplinary elements are
discussed. Exposure to road safety data is also provided. This process helps students to
understand how safety data are collected and how biased data can be. In the end, by
introducing various safety measures, including user, vehicle, infrastructure, rescue, and
monitoring systems, this lecture provides a comprehensive introductory overview of
safety measures.



The Future of Road Safety: Emerging and New Challenges. This advanced-level lecture
invites students to think about emerging or future road safety challenges such as texting
and driving and automated vehicles. The framework for a student course project
implementing research design and conceptualizing safety analysis is provided.

3.2 Assessment Framework
A formative evaluation approach was introduced to assess these three lectures. On the
basis of Wolf ’s Curriculum Development Process (Wolf, 2007) and Kirkpatrick’s Four Levels
of Evaluation (Kirkpatrick and Kirkpatrick, 2016), an assessment framework was developed to
evaluate the overall module.
The assessment framework shown in figure 3-1 illustrates the steps used to evaluate the
three developed lectures. The roadway safety module containing three lectures (i.e., introductory
level, analysis level, and advanced level) and one module plan (i.e., objectives, contents, and
target users) was provided to invited faculty members (see Appendix E) for their input and
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feedback (see interview questions in Appendix F). Their insights were used to refine the initial
version of the roadway safety education module and are described in the following sections.

Figure 3-1: Assessment framework for evaluating the safety education module

3.3 Evaluation Criteria
On the basis of the principles identified by Hass and Parkay (Parkay et al., 2006),
individual differences, flexibility, and systematic planning are criteria that depend in part on
knowledge of the different approaches to learning. Similar to the Technical Education
Curriculum Assessment (TECA) method developed by Keiser et al. (2004), five core criteria
were proposed to evaluate the perspectives provided by faculty members. Interview questions
were also developed and are listed in Appendix F.
The five core evaluation criteria included the following:
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1. Instructional Strategies. Did the curricula support teaching strategies that could easily be
applied by faculty and engage students?
2. Systematization. Did the designed module cover all of the important knowledge of
roadway safety to provide maximum value for students?
3. Congruity. Did the three levels of lecture material satisfy the different levels of student
needs?
4. Clarity and Integrality of Objectives. Did the objectives of this module completely and
clearly reflect the current essential needs of safety education in transportation
engineering?
5. Operability of the Module. Could the developed module, including the three lectures,
homework, and reading materials, be easily used by faculty members during class?
3.4 Interviews
To evaluate the developed roadway safety education module, three specific steps were
taken:


The module, including three lectures, corresponding homework, and related references
were sent to academicians (faculty members) who had teaching or research experience in
the field of roadway safety.



Eighteen academicians were interviewed and asked a series of integrated questions to
obtain their feedback with regard to improving the developed roadway safety education
module.



The data and feedback obtained from the interviews were analyzed by using a defined
criteria and qualitative method. The roadway safety education module was modified in
accordance with the feedback provided by the interviewed faculty.
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Phone interviews were conducted after each invited academician accepted our invitation.
A nine-question interview script (see Appendix F) was developed that focused on specific topics
and concerns related to the strengths and weaknesses of the roadway safety education module
and how improvements could be made.
Each interview was recorded with the permission of the participants, and a follow-up
analysis was conducted on the basis of the response and feedback provided by interviewees with
regard to the developed materials. The average duration for each interview was 22:32 minutes,
and all interviewees were university faculty members who had teaching or research experience in
the field of roadway safety.
3.5 Interview Responses
Interview responses were reported as qualitative data. The frequencies based on the
important points of the interview were used to develop a summary for identifying critical
information. In a qualitative analysis, the thematic content approach is employed to extract key
insights from the interview responses (Gul and Sozbilir, 2015; Daghan and Akkoyunlu, 2015).
Interviewee information with regard to gender and position are summarized in figure 3-2.
Of the 18 interviewees, ere about 22 percent (N=4) were female faculty members and 78 percent
(N=14) male. A majority of them were professors (39 percent) and assistant professors (33
percent).
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Gender

Senior
Fellow
Research
6%
Scientist
5%

Female
22%

Position

Assistant
Professor
33%

Male
78%

Professor
39%

Associate
Professor
17%

Figure 3-2: Interviewee gender and position
Their roadway safety-related teaching experience and their willingness to use the
developed roadway safety education module from this study in their courses are summarized in
figure 3-3. About 61 percent (N=11) of the interviewees had taught a roadway safety or
transportation safety course. Twenty-two percent (N=4) of them had taught roadway safety as a
component of other related courses. When asked whether the developed materials would be used
for a future class, 33 percent (N=6) of faculty members interviewed responded favorably;
another 28 percent (N=5) anticipated using parts of the developed module. Some interviewees
(less than 22 percent or N=4) stated that they were unlikely to use the developed module because
they felt that their courses were either already well-designed or incorporated components of our
content materials in existing lectures.
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Teach
as
portion
of other
course
22%

Teaching experience on
roadway safety related
courses?

Use our developed module?
Does not
apply
17%
Partially
use
28%

Yes
61%

No
17%

Yes
33%

No
22%

Figure 3-3: Interviewee teaching experience and willingness to use
The interviewees who had taught roadway safety-related courses were asked to briefly
describe the syllabus or contents of their corresponding class. Each interviewee also provided
helpful feedback as to how the developed roadway safety education module could be improved.
Specific details are discussed in the following section.
3.6 Results and Analysis
This section describes the qualitative feedback provided by the interviewees with regard
to the content of their current syllabi, existing course material needs or gaps, learning objectives,
and feedback associated with the favorable or unfavorable design and content of the initial
version of the developed course module.
3.6.1 Syllabi of Roadway Safety-Related Courses
Academicians who had previously taught roadway safety or transportation safety-related
courses were asked to summarize their current course syllabus or the priorities of their
transportation safety class. On the basis of a review of the six syllabi provided (N=6), the
common threads were captured as the 16 topics shown in priority order in the bulleted list below.
The numbers in brackets indicate the number of times the subject matter appeared on a particular
syllabus.
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Introduction to transportation safety (N=6)



Regression analysis of count data and development of statistical models (5)



Crash/safety data investigation and analysis (5)



Human factors in traffic safety (5)



Highway Safety Manual (HSM) (4)



Identification of hazardous locations (4)



Countermeasure development (4)



Development of safety performance functions (SPFs) (4)



Highway safety design (3)



Safety and economic evaluations of countermeasures (3)



Development of crash modification factors (CMFs) (3)



Roadway and vehicle factors in traffic safety (2)



Traffic engineering studies used in traffic safety analyses (2)



Pedestrian and bicycle considerations and traffic calming (2)



Current traffic safety research and literature review (1)



Safety audits and highway legislation (1).
On the basis of the responses, common topics included a general introduction to

transportation safety, human factor issues, crash/safety data investigation and analysis, and
statistical modeling. Since the courses taught were often described in terms of “highway safety”
or “transportation safety,” variation in content areas was expected. Using this priority list, the
roadway safety education module developed as part of this study was refined to cover as many of
these topics as possible.
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3.6.2 Course Material Needs
When asked to describe the materials “most needed” for a traffic safety class, the
interviewees provided a variety of responses:


Real-world case study data (i.e., state crash data, traffic volume data, regional GIS maps)
(N=4)



Good homework problems (2)



A good textbook (2)



More compelling classroom activities (1)



Reading materials (1)



Cost of design treatment for reducing crash risk (1)



Updates to lecture materials (1).
The interview responses indicated that the development and availability of real-world

case studies, along with good homework problems and a supplemental textbook on roadway
safety, are current voids with regard to available curriculum material.
3.6.3 Key Learning Objectives
Interviewees were asked to identify the learning objectives, perceived to be the most
important for this class, that were not covered in our draft module framework. The opinions are
highlighted below:


Be able to use the Highway Safety Manual.



Be able to apply a variety of quantitative techniques that can be used and applied to solve
real-life transportation safety problems.



Be able to evaluate the safety and/or economic effectiveness of countermeasures using
several different methods.
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Be able to apply ethical road safety approaches.



Be able to understand human factor elements with regard to roadway safety.
The research team acknowledges the importance of each of these topics. However,

because of the detailed nature of topics such as the Highway Safety Manual, highway design,
economic evaluation of countermeasures, and safety audits and highway legislation, coverage
was not included as part of this platform.
3.6.4 Personal Preferences
The interviewees were asked to share their most and least favorite parts of the developed
lectures. Specific comments are summarized below.
Favorite Parts


General background of roadway safety



International perspective integrated into the lecture materials



Slides full of images



Reference list / literature review



Emerging issues and challenges in future roadway safety (Lecture 3)



Haddon Matrix (Lecture 2)



Pictures showing distracted driving (Lecture 1)



Description of policies and laws in different countries (Lecture 1).
Least Favorite Parts



International perspective integrated into the lecture materials



Engineering components missing data-driven methodologies



International components without focusing on United States



System approach should be improved (Lecture 2)
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Using the word “accident” in the lectures



Use contributing factors rather than risk factors.
According to the interviewee responses, many reacted favorably to the developed

module. There were conflicting opinions from different interviewees as to whether or not
international data should be included. One interviewee thought the lectures should focus on crash
data in United States, but ere two interviewees supported the integration of international data,
since international students may be present in the class and find the information relatable.
Domestic students might also find the comparative data to be of interest.
3.6.5 Modifications and Suggested Improvements
Many suggestions and comments were provided when interviewees were asked how the
roadway safety education module could be improved. Key modifications and suggestions are
summarized below:


Think about opportunities for increasing the active participation of students.



Integrate real-world data analysis into the class.



Use the word “crash” instead of “accident.”



Use contributing factors rather than risk factors.



The definition of a “protective factor” should be clarified.



The difference between crash severity and injury severity should be clarified. In fact,
crash severity is defined by the most severe injuries sustained by all occupants in a crash.



There are not any meaningful methods for safety analysis in the developed slides. The
Highway Safety Manual and all the methods in the HSM should be mentioned.



The basic statistical methods used for safety analysis should be introduced.



It is difficult to follow the slide of “system approach” (Lecture 2).
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The slides seem to target the students from public health, public polices or general
audience, not for engineering students. Good effort collecting lots of information and
facts, but the slides lack information on data sources, principles, methods, and
engineering safety countermeasures (roadway design, traffic control and operations, and
maintenance, or planning).



The developed slides do not have a clear focus but have too many pictures, which
become a distraction.



The slides need less purple and more color and bold text for key words.



There is no need for slide numbers. Those are taking up a lot of space, with little value.



Lecture 3 is a lot shorter than the other two lectures (too short for a 75-min lecture, and
not much content).



Highly recommend trying to keep bullets and sentences to two lines only. Some of the
text is very meaty and attendees will not have time to read it all.
Based on this feedback, selected modifications were carefully made as part of the updated

iteration of this roadway safety education module.
3.7 Summary
This research developed a stand-alone educational module focused on roadway safety.
Three lectures were created as part of this safety module that targeted upper-level undergraduate
students and graduate students who have an interest in transportation safety. In order to assess
the performance of the developed module, a formative evaluation approach was introduced. Five
core criteria were utilized as evaluation guidelines for faculty members. A total of 18
academicians, composed of faculty members from universities throughout the country, accepted
an invitation to review a draft version of a roadway safety education module and provide
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interview feedback. Interviewee information was analyzed to both validate the survey results and
gain insight to improve the developed module. To enhance the structure of the developed
lectures, additional learning objectives were suggested by the interviewees. Recommendations
included the development of real-world case study data and the development of methods to
increase the active participation of students during the lectures.
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4. Crash Reporting in Remote Areas
4.1 Introduction
In the first report, the research team explored how roadway crash data were acquired,
stored, and utilized in engineering and management decisions regarding highway projects. The
outcomes derived from that analysis dealt mostly with standard crash data, namely highway
vehicles on roadways. For this follow-up effort, non-standard safety data, for crashes of offhighway vehicle users such as all-terrain vehicle (ATV or “four-wheeler”) riders and
snowmachine users, as well as reports of non-standard crashes in hospital records, were
examined. These data are especially important for rural and remote regions, where much of the
active transportation does not occur on highways, commonly uses non-highway vehicles, or
experiences a scarcity of administrative resources. In this chapter, the common areas of data
interest among injury/fatality crash reporting systems and their data discrepancies are examined.
We scrutinized the standard crash reporting system used by the Alaska Department of Motor
Vehicles (DMV) and the Alaska Department of Transportation and Public Facilities
(ADOT&PF), as well as a non-standard system (for this study), namely the Alaska Trauma
Registry. These data sources were then compared with police reports and other data from local
newspapers to identify any anomalies or discrepancies. This assessment was conducted for one
large and two medium-sized Alaska communities as case studies.
4.2 Non-standard Data and Rural Issues
Alaska has hundreds of communities that are not “on” the highway system. Some of
these communities are classified as small cities and called “rural hubs.” These communities
typically have some local highways for access, as well as an asphalt airport runway. However,
in these hubs and in all of the smaller communities, the road system is limited, and automobiles
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and small trucks share the few available roadways with ATVs and snowmachines. In the winter,
the river bodies freeze and are often used by snow machines, ATVs, and occasionally highway
vehicles. The hubs are generally served by Alaska State Troopers and sometimes by local police.
A few of the smaller communities also have troopers, but most have Village Public Safety
Officers (VPSOs), and some do not have any formal law enforcement presence. For these
reasons, both the nature of crashes and their reporting are likely to vary from the standard in
these rural areas.
Although road systems in rural localities are highly variable in quantity and quality, their
importance cannot be overlooked; for example, the road between a village and an airstrip or boat
launch may be of critical importance. Funding may be available for construction or maintenance
of these facilities, but data are needed for state-level safety planning algorithms. Reliable crash
reduction factors (CRFs), needed for input into economic models, are based on historical data
that may not be available for many rural locations because this type of data is simply not
collected on those facilities.
Three sources of data were used for this study: the Alaska DMV database of highway
crashes, the Alaska Trauma Registry of hospital encounters, and newspaper records from three
(one large and two small) Alaska communities.
4.2.1 Alaska DMV
In the state of Alaska, collected crash data is initially submitted to the Department of
Motor Vehicles (DMV). After review, the data are sent to the ADOT&PF and input into a
database from which data can be extracted for future use. The data are then used to support
funding requests from the Highway Safety Improvement Program (HSIP) and other reports as
needed.
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Any incident causing either damage is in excess of $2000 or an injury is reported by
police on Form 200 or, in the case of citizen reports, on Form 209. Citizen reports are
predominantly used to document property damage-only crashes. (An officer might ask a driver to
access the Form 209 website, print a .pdf hard copy version, complete it by hand, sign it, and
then send it to the DMV, where it is placed in a file and scanned.) The DMV collects crash
reports but does not parse the data. The DMV sends a copy of any crash report to the ADOT&PF
either electronically, as a .pdf, or as a hard copy. A subset of data from the report is entered into
the ADOT&PF Oracle database either electronically or by hand. ADOT&PF staff and/or
contract personnel enter these data, and ADOT&PF headquarters staff also geo-locate the data.
There are four Form 200 crash data formats:
1. Electronic: Traffic and Criminal Software (TraCS) data are transmitted directly into
DMV and ADOT&PF’s systems;
2. Electronic: Fairbanks police data are transmitted directly into DMV and DOT&PF’s
systems;
3. Hard-copy .pdfs: Anchorage police data are uploaded to an FTP site for use by DMV and
ADOT&PF; and
4. Paper entries: typically from rural areas, these documents are either paper report scans or
actual paper reports.
In the state of Alaska, the Department of Public Safety uses a system called TraCS
(Traffic and Criminal Software). This system compiles the electronic Form 200 data from state
troopers, local police, airport police, and university police. Troopers and other enforcement
officers use a “Toughbook” to enter Form 200 data. Trooper staff review each report and if it is
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satisfactory, then TraCS data are sent to the DMV system. From there, the parseable TraCS data
are sent to the ADOT&PF Oracle database.
Historically, nearly 9- percent of crashes have been reported with Form 200 (police) and
20 percent with Form 209. In 2013, a significant change occurred. The National Highway Traffic
Safety Administration (NHTSA) recommended that Form 200 be Model Minimum Uniform
Crash Criteria (MMUCC0 compliant, so these recommendations were incorporated when the
form was updated. However, the “new” Form 200 has been judged to be more complex and
difficult for law enforcement to complete, and some officers have chosen not to use the Form
200 for crash types that they would have reported in the past. The net result is that a greater
number of reports are now submitted with Form 209. On the basis of preliminary data from
2013, Form 200 was submitted in about 8,000 cases (64 percent) in comparison to approximately
4,500 cases using Form 209 (36 percent).
Note that Fairbanks police (FPD) use a different data platform for Form 200 data, but
once they are approved, FPD data are also electronically transmitted to the DMV and then to
ADOT&PF. In comparison, Anchorage police collect data electronically and then generate a .pdf
of Form 200, which is electronically sent via file transfer protocol (FTP) to the DMV and
ADOT&PF.
ADOT&PF crash data staff and contract personnel compile the data from all .pdfs and
paper documents into the Oracle database at ADOT&PF. All records require crashes to be geolocated, although it is often difficult to determine the correct location from citizen reports.
However, the DMV data do not show non-highway or non-roadway crashes. As a result, an
automobile and snowmachine crash would be reported in the data if the crash occurred on or
adjacent to a highway, but not if it occurred off the highway.
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In Alaska, there is close coordination between the DMV database and the federal Fatal
Accident Reporting System, or FARS. However, a fatal snowmachine or ATV crash would not
be reported in FARS.
4.2.2 Trauma Registry
The Alaska Trauma Registry is an information system that documents the most seriously
injured patients in Alaska and the treatment they received. The system is maintained by the
Division of Public Health in the Alaska Department of Health and Social Services. It collects
data from all 24 of Alaska's acute care hospitals. The criteria for inclusion in the Trauma
Registry are patients with injuries who are admitted to an Alaska hospital, held for observation,
transferred to another acute care hospital, or declared dead in the emergency department, and for
whom contact occurred within 30 days of the injury. Injuries include trauma, poisoning,
suffocation, and the effects of reduced temperature. The trauma registry does not include
patient, physician, hospital, clinic, or ambulance service identifiers.
Trauma registry data are confidential and protected under Alaska Statute 18.23.010-070.
All Trauma Registry personnel and those requesting Trauma Registry data are required to sign a
confidentiality statement. Obtaining Trauma Registry data requires a signed Release of
Information Policy and Confidentiality Statement form, and a completed Data Element list must
be sent to the Alaska Trauma Registry Manager. The data are then sent to an email address
provided by the party making the request via secure file transfer. Data were obtained for 2009
through 2014, but only the records from 2013 were used for this study.
4.2.3 Newspaper Reports
The collection of vehicular crash data from newspaper reports involved searching from
three representative Alaskan communities of varying populations for an entire year, extracting
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relevant data for all identified crashes, and summarizing the findings in a way that would allow
tracking whether the crashes were also found in the DMV and Trauma Registry databases. The
2013 analysis year was chosen because it also represented the most recent time window for
which Trauma Registry data were available, with the cities of Fairbanks, Ketchikan, and Nome
selected for reasons explained earlier.
4.2.3.1 Fairbanks
The Fairbanks Daily News-Miner is a daily paper for a community of about 70,000
persons. Fairbanks is on the highway system but over 300 miles from Alaska’s largest city,
Anchorage. The 2013 Fairbanks Daily News-Miner, via the University of Alaska Fairbanks
Elmer E. Rasmuson Library’s NewsBank (2018) archival search engine, was used to find both
police blotter (i.e., public safety) and regular newspaper reports.
4.2.3.2 Ketchikan
Ketchikan is a city in the Ketchikan Gateway Borough; it is the southeastern-most city in
Alaska, with a population of 8,050 (2010 census). The surrounding borough, encompassing
suburbs both north and south of the city along the Tongass Highway (most of which are
commonly regarded as a part of Ketchikan, albeit not a part of the city itself), plus small rural
settlements accessible mostly by water, registered a population of 13,477 in that same census
(Wikipedia 2018). In the summer tourist season, tour boats produce a large, temporary increase
in population. At the Elmer E. Rasmuson Library (2018) microfilm collection in the Alaska and
Polar Regions Collections and Archives Department, all issues of the 2013 Ketchikan Daily
News were searched, and all identified crash reports from the police records columns (containing
reports from Ketchikan City Police and State Troopers) were summarized.
4.2.3.3 Nome
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Nome is located on the southern Seward Peninsula coast on Norton Sound of the Bering
Sea. In 2014 the population was estimated at 3,788, a rise from the 3,598 recorded in the 2010
Census. As of the 2010 census, the area population was 9,492 (Wikipedia, 2018). The census
area is more likely important in this context because crashes outside the city limits would be
included in the news reports. A microfilm search similar to that for the Ketchikan Daily News
was conducted of all issues of the Nome Nugget for 2013, identifying crash reports by the Nome
City Police and State Troopers.
4.2.4 Method
For each traffic crash, the following data were captured when possible:


Publication date



Occurrence date



Occurrence, report or response time



Reporting agency



Description



Location



Names



Injuries



Follow-up, injury treatment, etc.



Damage value



Notes/other comments.

4.3 Results
Appendix I contains a listing of the data extracted from the three newspapers for 2013.
The Fairbanks Daily News-Miner archival search used the keywords “crash,” “accident,”
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“collision,” and “struck.” Of the 653 hits, 132 were vehicular crashes of some type. All are
summarized on the spreadsheet in Appendix I. The report includes 12 fatal crashes, of which
one was a double fatality, resulting in a total of 13 fatalities for 2013.
The microfilm search for Ketchikan identified 48 vehicular crashes, none of them
fatalities. Approximately 20 percent of the reports came from communities outside Ketchikan
and environs, such as Craig and Klawock. A wide variety in the number of reports per month,
from one to 12, was noted; there was also a gap of no reports from Ketchikan Police between
February 3 and August 27, 2013. We assumed, however, that data were sufficient to provide the
basis for researching the proportion of those crashes reported in the media that were also found
in the DMV and TR databases.
For Nome, the microfilm search identified 39 vehicular crashes, none of which were
fatal. These included several snowmachine and ATV crashes. The reports were fairly well
distributed across the year.
Figure 4-1 presents the crash data from the three sources. It includes snowmachines and
ATV data, as well as reported off-road data.
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Figure 4-1: Relative number of all transport-related incident records in the local newspaper,
Trauma Registry, and DMV records for (a) Nome, (b) Ketchikan, and (c) Fairbanks, Alaska, in
2013
Figure 4-1 indicates that the DMV data did not show any, or very few, off-road crashes.
It would have shown such data had the crash occurred on a roadway with a car or truck. For
Nome, where full newspaper reporting was available all year, there was good correlation
between the numbers reported in the DMV and the newspaper. (This would also have been true
if the Ketchikan newspaper data had been adjusted for the half year of missing data.) For
Fairbanks, the newspaper only reported a small fraction of the crashes that were reported to the
DMV. For Nome, the number reported in the TR correlated well with both the newspaper and
the DMV. This is consistent with more newsworthy injury crashes making the newspaper and
more serious crashes being reported to/by the police. However, this was not the case in
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Ketchikan, where fewer crashes were reported in the Trauma Registry. This result would have
been more pronounced if the newspaper reports for the missing months had also been factored.
For a larger community such as Fairbanks, a greater proportion of crashes as found in the
Trauma Registry than was reported in the newspaper. In Fairbanks, a smaller proportion of
crashes was also found in the Trauma Registry than was more diligently reported to the DMV for
non-injury crashes and non-newsworthy crashes. In contrast, the Trauma Registry represented
about 50 percent of the DMV crashes and one-third of the crashes reported by the newspaper. In
contrast, the Ketchikan numbers implied that less than 10 percent of the DMV crashes was
captured by Trauma Registry notes.
Figure 4-2 shows extracted snowmachine and ATV data from each data source. All three
locations yielded similar data, with most crashes not occurring on highways and not shown in the
DMV data. Only Fairbanks (with its much larger number of reported crashes) captured any offroad crashes that were reported in the DMV database. The Nome newspaper and Trauma
Registry data showed that some off-road vehicle crashes occurred on a road. In fact, about half
the off-road vehicle crashes occurred on a road, which, given the personal experiences of the
researchers, mirrored the general use of the roads by off-road vehicles in rural areas. There were
too few off-road vehicle crashes in Ketchikan to draw any inferences. An analysis of Fairbanks
data showed that many of the non-roadway Trauma Registry reports were not picked up by the
newspaper. On the other hand, there was a correlation among the three sources with regard to
crash information in Fairbanks, perhaps indicating that the crashes involving off-road vehicles
with highway vehicles resulted in more serious injuries.
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Figure 4-2: Relative number of ATV and snowmachine incident records in the local newspaper,
Trauma Registry, and DMV records for (a) Nome, (b) Ketchikan, and (c) Fairbanks, Alaska, in
2013.
Figure 4-3 shows the overlap of records for the two hubs, Nome and Ketchikan. In
Ketchikan, for example, there were 100 total crashes, but only 61 were reported in the DMV, 36
reported in the DN, and three reported in the Trauma Registry. As a result, the DMV only
recorded 61 percent of the crashes.

Figure 4-3: Overlap of records for Nome, Alaska, and Ketchikan, Alaska (2013)
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4.4 Summary
A review of Trauma Registry and newspaper data indicated that crashes of off-road
vehicles were usually not reported in the DMV database. In Fairbanks, the Trauma Registry
numbers indicated that crashes with injuries were not reported or were under-reported in the
DMV database and in newspapers. In Nome and Ketchikan, despite the fact that newspaper
reporting in smaller towns may vary in thoroughness, a large fraction of crashes that were not
officially in either the recorded DMV or the Trauma Registry were picked up in the newspapers.
In smaller communities, it appears that the most complete set of crash “data” may be
found in the local newspaper. Therefore, when seeking support for transportation system
improvements that would improve vehicular safety, officials in these communities would do well
not to neglect newspaper reports as valid sources of data. However, as community size
increases, the local paper likely has many more competing events to report, so a smaller
percentage of crashes is reported.
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5. Conclusions

The field of transportation engineering places significant attention on general themes
such as roadway design, traffic operations, and planning. The context and importance of safety as
part of this discussion is not always clearly defined or established, so in this study the need to
incorporate, emphasize, and highlight the role of this transportation pillar as part of curriculum
materials for both students and practitioners was explored. An independent set of modules
focused on transportation safety was developed and refined for each target audience. In addition,
safety data from communities in Alaska were examined to determine whether existing databases
fully capture all crashes that occur in remote areas or involve non-traditional modes of transport
(i.e., modes other than automobiles). Each of these activities contributed to the existing body of
knowledge and confirmed that there are, indeed, many opportunities that remain to define or
redefine the role of transportation safety, either in the form of educational materials or in terms
of assessing the processes and protocols currently employed by practitioners.
The materials that were separately developed for academicians and practitioners should
be viewed as an important and necessary first step. Although the materials have been reviewed,
edited, and updated, the slides and accompanying resources should be refined and adapted for
personalized use by future adopters. On the basis of the initial feedback provided by reviewers,
opportunities remain for instructors to tailor the modules to meet individual needs and teaching
styles. The focus group suggested that the slide decks could be shortened and active learning
activities developed; the research team supports these recommendations and encourages future
users to consider such changes to satisfy audience expectations. Furthermore, instructors are
strongly encouraged to incorporate relatable, real-world applications and case studies to
supplement the materials that have been developed; this type of context will greatly support
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learning and benefit the students and recipients of this developed material. Despite the collective
effort of many professionals representing different transportation-related disciplines, the
significant numbers of fatalities, injuries, and crashes that occur each year suggest that
conversations and learning about transportation safety must continue in order to bring this topic
to the forefront of transportation engineering-related discussions.
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APPENDICES
APPENDIX A – PRACTITIONER INTERVIEW SCRIPT
Hello, I'm ______ and I’m calling on behalf of the University of Idaho.
We’re conducting this phone interview as a follow-up to the three traffic safety education
presentations that were sent to you.
Is this a convenient time for you?
1 – Yes, if yes continue.
2 – No, if no schedule another time __________________________________________.
The information from this interview will help us to improve and enhance the content, as we want
this resource to benefit local agencies.
A. Would it be okay if we record this interview? [Yes or No]
Thank you. This interview will have a total of thirteen questions. Let’s begin.
1. What is your name and what agency do you work for?
2. How long have you been with [this agency]?
3. In your own word, what do you think is the purpose of these presentations?
4. If given the opportunity would you use these presentations yourself?
5. Do you think you would share these presentations within your own agency?
6. Would you recommend these presentations to your transportation colleagues? Yes or No.
7. Would you please comment on the general format of the presentations?
8. Were the presentations easy to follow? Yes or No. Please describe.
9. Were the images and graphics on the slides helpful? Yes or No. Please elaborate.
10. What specific topic or topics did you find most interesting?
11. Was the length of the presentations appropriate?
12. Can you suggest any topics that you would recommend for future presentations?
13. Are there any changes that you would recommend to make the presentations more
effective?
This concludes our interview. Do you have any questions for us?
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APPENDIX B – PRACTITIONER RESPONSE CODING

Codes
Easy to follow
Good Format
Good Information
Good length
Helpful
Improve Length
No Topics
No Usage/ No
Share
Purpose (In Detail)
Purpose (Simple)
Recommendations
Road Safety
Share
Topics
Usage

Description
The participants felt that the slide deck was easy to follow.
The participants felt that the slide deck had a good format.
The participants felt that the slide deck had good content.
The participants felt that the slide deck was appropriate in length.
The images and graphics were considered helpful.
The participants suggested the need to divide the presentation(s).
There were no interesting topics for the participants.
The participants were not willing to use or share the slide decks.
The purpose of the presentation was explained in a detailed way.
The purpose of the presentation was explained in a simple way
The participant recommends changes to the slides or the addition of new
content.
The participants mention ways to address road safety.
The participants were willing to use or share the slide decks.
There were interesting topics for the participants.
The participants were willing to share the slide decks.
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APPENDIX C – PRACTITIONER INTERVIEWS - QUANTITATIVE RESULTS
Numbers
Questions
1
What is your name and what agency do you work for?
2
How long have you been with [this agency]?

Participant 1
City of Emmett, Idaho
32 years

Participant 2
Lewis County, Idaho
8 years

Participant 3
Swan Valley, Idaho
10 years

3

In your own word, what do you think is the purpose of
these presentations?

I think it is ways to look at or improve road
safety and the requirements of the federal
highway and the state of Idaho to address
safety.

How different agencies can work
together to address rural road
safety and address the local
agencies limited resources.

Not completely sure but to address
transportation issues.

4

If given the opportunity would you use these
presentations yourself?

Possibly. The major concern is a lot of
information which need to be broken down.

Yes

No sure, the city is too small and it
considers that bigger agencies
would benefit more from the
presentations.

5

Do you think you would share these presentations
within your own agency?

Yes, he would.

Yes, she likes the first slide deck. It
was easier to read and follow.
Appendix at the beginning of the
presentation for any new engineers
starting in road safety.

6

Would you recommend these presentations to your
transportation colleagues? Yes or No.

Yes, he would.
The different fonts and images makes the
presentation interesting. The statistical
information was interested, it catches the
attention. ave a full-time grant writer which
makes it harder to compete with counties
which have staff focus in this task which gives
them an edge when competing with the small
cities.
Yes, the slides are good and depends on how
much time do you focus in each slide. Slide 26
have three bullet points and the script
paragraph looks quite extensive.

7

Would you please comment on the general format of
the presentations?

8

Were the presentations easy to follow? Yes or No.
Please describe.

9

Were the images and graphics on the slides helpful? Yes
Yes, good images.
or No. Please elaborate.

10

What specific topic or topics did you find most
interesting?

FAST act and the funding information. Include
controlled open discussion or question
between key topics which allows the
audience discuss different topics and
experiences.

11

Was the length of the presentations appropriate?

There was an initial misunderstanding of the
actual length of the presentations but after
setting that the slides are divided in 3 parts he
considers that the presentation had an
appropriate length.

12

Training in the safety grants. Local agencies
Can you suggest any topics that you would recommend must hire engineering firms for competing in
for future presentations? Suggest any changes.
grants. Funding. How to successfully
participate for grants.

Find the slides easy to read. Go
through the grammar and
readability or spelling errors. The
slides are informative.

They were easy to follow.

Yes, it catches your attention.
Makes you stop and think.
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Yes it was helpful

Rural road programs and LRSP
oriented to highway districts.
Agencies with limited resources can
still make an impact.
Maybe the presentations are a
little bit long but a lot of
information is being covering so it
might be alright.
Addressing human error, more
education and state educational
programs. Specific content related No recommendation in the
to the topics already covered.
moment.
Create a type of index that people
can go to specific content.

Numbers
Questions
1
What is your name and what agency do you work for?
2
How long have you been with [this agency]?

3

In your own word, what do you think is the purpose of
these presentations?

Participant 4
City of Garden City, Idaho
9 years

Participant 5
City of Hailey, Idaho
25 years

Participant 6
Jerome County, Idaho
24 years

To help agencies to address road
safety

Help different agencies
understand their involvement Collect information in road
in the process and how safety safety.
and planning is a big plan on it.
Probably not unless it’s a specific
information they need. Highway
district tells or dictates what they
can do or not.

4

If given the opportunity would you use these
presentations yourself?

Probably not. They use other
training sources.

Yes, I would but it is a little bit
long because of the amount of
information it has. Someone
that is beginning it would be
hard to determine where to
start.

5

Do you think you would share these presentations
within your own agency?

Yes, probably show it their safety
meeting but actually the city
doesn’t do a whole lot of road
safety which is done by Ada
county.

Yes.

Yes

6

Would you recommend these presentations to your
transportation colleagues? Yes or No.

Yes

Yes

7

Would you please comment on the general format of
the presentations?

8

Were the presentations easy to follow? Yes or No.
Please describe.

9

Were the images and graphics on the slides helpful? Yes The images and graphics were
or No. Please elaborate.
helpful. Well put together.

10

What specific topic or topics did you find most
interesting?

I cannot really say.

11

Was the length of the presentations appropriate?

Yes, he think so

12

Clear and concise, well directed,
was put together very well.

Can you suggest any topics that you would recommend They came clear and concise and
for future presentations? Suggest any changes.
use a good amount of time.
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It would be nice to have a skip
Yes
ahead certain chapters.

It is easy to follow but it would
have been nice to have a way
Yes it was easy to follow
to skip forward toward safety
aspects or funding.
Images and graphics were
helpful but wish he could like The images and graphics were
to click in the link. Recommend helpful.
to contact LTAC.
Federal funding and how it
works. Road safety aspects.
Combine efforts to improve
road safety including
enforcement, education,
engineering and EMS.

It has an appropriate length

More chapters related to
safety and funding. If we broke
the presentations, there is
some great specific topics that
can go more in depth.

I wouldn’t change anything
because he considers himself an
amateur and he is more focus
into planning.

APPENDIX D – PRACTITIONER SLIDE DECKS (5 TOTAL)
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APPENDIX E – ACADEMICIAN INTERVIEWEES





















University of Cincinnati
Jiaqi Ma, http://ceas.uc.edu/caecm/facultyandStaff/profiles/jiaqi_ma.html,
jiaqi.ma@uc.edu
University of Idaho
Michael Lowry, http://www.uidaho.edu/engr/departments/ce/our-people/faculty/michaellowry, mlowry@uidaho.edu
Oregon State University
David Hurwitz (human factors), http://cce.oregonstate.edu/hurwitz,
david.hurwitz@oregonstate.edu
Salvador Hernandez, http://cce.oregonstate.edu/hernandez,
sal.hernandez@oregonstate.edu
Texas A&M University
Dominique Lord, https://ceprofs.civil.tamu.edu/dlord/, d-lord@tamu.edu
Northwestern University
Ian Savage, http://faculty.wcas.northwestern.edu/~ipsavage/, ipsavage@northwestern.edu
University of Texas at Austin
Kara Kockelman, http://www.caee.utexas.edu/faculty/directory/kockelman,
kkockelm@mail.utexas.edu
University of Central Florida
Jaeyoung Lee, https://www.dr-lee.net/, jaeyoung.lee@ucf.edu
University of Minnesota
Lee Munnich, https://www.hhh.umn.edu/directory/lee-munnich, munni001@umn.edu
University of Michigan
Lidia Kostyniuk, http://www.umtri.umich.edu/who-we-are/staff-directory/lidia-pkostyniuk, lidakost@umich.edu
University of Maine
Per Erik Garder, https://civil.umaine.edu/faculty/per-erik-garder/, garder@maine.edu
Oklahoma State University
Qiang (Joshua) Li, https://cive.okstate.edu/node/113, qiang.li@okstate.edu
University of North Carolina at Charlotte
Srinivas Pulugurtha, https://coefs.uncc.edu/sspulugu/, sspulugurtha@uncc.edu
Montana State University
Yiyi Wang, http://www.montana.edu/wang/, yiyi.wang@ce.montana.edu
University of Washington at Seattle
Linda Boyle, https://ise.washington.edu/people/faculty/boyle, linda@uw.edu
University of Alaska at Anchorage

79




Osama Abaza, https://www.uaa.alaska.edu/academics/college-ofengineering/departments/civil-engineering/faculty-bios-ce/osama-abaza.cshtml,
oabaza@alaska.edu
University of Wisconsin at Milwaukee
Xiao Qin, https://uwm.edu/engineering/people/qin-ph-d-xiao/, qinx@uwm.edu
Ohio University
Bhaven Naik, https://www.ohio.edu/engineering/about/people/profiles.cfm?profile=naik,
naik@ohio.edu
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APPENDIX F – ACADEMICIAN INVITATION AND INTERVIEW SCRIPT
Email Message for Inviting Academicians:
Dear Prof./Dr. ______,
Greetings and hope this letter finds you very well! I am ______ at Department of Civil and
Environmental Engineering at UW. Supported by the PacTrans’s education grant, our research
team members have developed an educational module for a transportation safety course to be
adopted in universities. Three lectures are designed for different levels of students (Please see
them in the attachments). Since you have rich experience in the field of roadway safety, we
would like to learn from your insights about how we can improve this educational module. If you
agree to review and give comments on our developed lectures, we would like to setup a short
telephone interview (20 mins) to ask some questions and learn about your guidance when you
have time. Will look forward to hearing from you soon.
Sincerely,
______

GoToMeeting or phone interviewing:
Hello, Prof./Dr. ______. As you know, we have an education project funded by the PacTrans,
which is a university transportation center (UTC) regional center granted by the USDOT. Our
research team members developed the education module for a transportation safety course which
contains three lectures to be adopted in universities. Since you are an expert in the field of
roadway safety, we would like to ask you several questions in regarding to improve our
developed education module.
A. Would it be okay if we record this interview? [Yes or No]
Thank you. This interview will have a total of nine questions. Let’s begin.

1.

Have you taught a roadway safety class before? [Yes or No] (If Yes, go to 2; if No, go to
3)

2.

Can you briefly describe the syllabus/contents of your transportation safety class?

3.

Based on your review of the materials that we have developed, would you use them in
your course? [Yes or No] (If Yes, go to 4; if No, go to 5)
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4.

Would you suggest any modifications? Please provide us with some feedback (based on
the curriculum evaluation criteria we developed). (Go to 6)

5.

In what ways would the materials need to be modified in order for you to implement?

6.

What types of materials do you need “the most” for your traffic safety class?

7.

What are the learning objectives you perceive as most important for this class (not
covered in our module framework)? Why?

8.

Regarding the materials developed, which part did you like the most, and which part did
you dislike the most? Why?

9.

Are there any other comments you would like to share?

This concludes our interview. Thanks a lot for supporting our research.
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APPENDIX G – ACADEMICIAN SLIDE DECKS (3 TOTAL)
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APPENDIX H – ACADEMICIAN HOMEWORK ACTIVITIES
Homework #1
1. The trends of traffic crashes in the past decade reported by OECD (declining) and WHO
(increasing) are quite different. Why?
2. If the crash risk of older people driving is measured by the number of collisions per 100
million VMT or the number of collisions per 100,000 population, will the results be
consistent? Why?
3. What are the differences between exposure, risk, risk factors, and safety measures?
4. What are the three main types of distractions? Can you put the following distractions into the
right type?
 Eating breakfast
 Texting
 Talking on the phone
 Making up
 Adjusting radio channels
 Laughing with other passengers
5. Discuss five (5) characteristics for each that place children, older people, and young drivers
as the “at risk” groups?
6. Please identify the road safety problems in your community through several interviews. You
can add more questions.
Step 1: Talk to at least four residents about general road safety problems in your community.
Respondents should be of different gender and age groups.
Key Questions:
 How do you define your community? Who is part of my community? Who is not?
 What is your preferred transportation mode?
 Do you have children? Have your ever worried about your children’s safe routes to
schools?
 Do you like the road facilities in your community? Who has influence? Who is at
risk?
Step 2: Identify detailed problems.
Key questions:
 What is the most common contributing circumstance to motor vehicle crashes in your
community?
 Which problem results in the worst injuries or the highest number of collisions?
 Which road safety problem is the community most concerned about?
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Which transportation mode is the most dangerous in your neighborhood? Why?
Is this problem becoming more serious?
What are people trying to achieve with this problem?

Step 3: Collect and analyze relevant information to support your argument.
Key questions:
 Have other communities faced similar problems?
 Have they solved the problems? How did they approach it?
 Is our community reflective of a larger trend to the whole city?
Step 4: Ask respondents to evaluate themselves as road users.
Key questions:
 How often do you distract the driver when you are sitting in the car?
 Have you ever made a phone call or sent messages when you are driving?
 Do you follow the rules when biking? Have you ever biked on drive lanes?
 How would you rate your parents/children as drivers?
 Should motor cyclists be able to decide whether to wear helmets?
 How would you rate yourself as a safe pedestrian?
 Have you ever allowed your children to play games in the street?
 Have you ever stared at your smartphone when crossing a street?
 How often do you cross a street when the light is red?
 How well do you know traffic safety laws?
 How well do you follow traffic safety laws?
Step 5: Synthesize your findings and compare these findings with City/State’s reports. Report
your findings (step 5) on an answer sheet.
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Homework #2
1. Discuss why it is important to report road crashes and record the historical information?
Possible answer: The historical collision profile can be smartly utilized for multiple purposes
by different agencies and social groups.
 The historical information helps local authorities to track the road collision status in
the city, which serves as a guide to the transport administrators for strategizing on
road safety and prevention measures.
 The historical collision profile is the database to portrait the crash pattern, which
helps transport engineers to identify collision concentrated areas that should be given
priorities for safety improvements.
 The historical collision profile is the most important source for researchers to sort out
the causes of crashes, such as who are the most victims and offenders, and which
behavior is the most dangerous. The historical information also helps researchers to
compare the past with the current status and figure out whether the risk factors have
been treated, and whether the road safety has been improved.
 The historical information also helps road users to find out which time there are more
crashes on the road and why.
2. Read the following collision scene description and answer the question.
On a heavy rainy day, a speeding driver who was late for passing through an intersection and
violating the traffic when the light had just turned red in downtown Seattle. The car was
pretty old. Simultaneously, the driver’s mother was trying to reach him through phone call.
He did not response, but took a look on the phone to check out who was calling. The drive
lane was steep and the driver was relatively hard to slow down. In addition, the stop sign was
partially blocked by street trees. Unfortunately, the driver hit a motorcyclist, for whom the
light had just turned green. However, the motorcyclist was not wearing a helmet and suffered
severe head injuries. The driver suffered facial injuries. Both the car and the motorcycle had
property damages. The police found out that the driver did not wear the seatbelt.
Question: using the Haddon matrix, identify the risk factors related to the driver and the
motorcyclist.
Possible answer: This exercise is designed to test students’ capabilities in identifying the
chained events involved in traffic injury causation. Students should be able to classify the
risk factors under two phases (post-crash is excluded) of the Haddon matrix by groups
(human, vehicle and equipment, and environment). In addition, this exercise directs students
to investigate the interaction among different road elements.
3. A commonly used method to deal with road safety problem worldwide is based upon the
5E’s approach. Explain some of the Engineering Services needed in the campus and come up
some suggestions improve the road environment safety.
Possible answer: The answer should be case specific to a campus’ features. Some general
responses to this question may include:
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Enforcement: heavy and visible policing, showing the public that if they violate the
traffic, they will be caught and punished.
Education: advertising or organizing public campaigns to inform the university
community the consequences of dangerous behaviors, such as unsafe driving and
jaywalking.
Engineering: creation of a forgiving road network, identifying particularly dangerous
sections of roads, and using low-cost solutions regarding different safety outcomes.
Environment: encourage mixed land use to reduce students’ travel demand, such as
placing more grocery stores; improve the density of newly established buildings;
promote friendly walking and biking environments.
Emergency Medical Attention: enduring that patients involved in crashes receive
medical assistance within the critical ‘golden hour” after the crash, which reduces the
probability of serious injuries.

4. Use the public health approach to evaluating the effectiveness of a road safety education
program in a school?
Possible answer: the evaluation of the program using the public health approach may include
the following four steps:
 Begin at the school.
 Survey the site and identify the potential risks of the traffic environment, and safety
issues nearby, for example where are safe places to play, where to stop, and which
route is the safest.
 Split the students into two groups, enhance psychological and educational measures
to one group of students, while keep the another group of students uneducated.
 Evaluate and compare students’ learning outcomes.
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Homework #3
1. Using the public health approach to design an experiment to testify: between self-driving cars
and traditional passenger cars, which one is more prone to crashes.
Possible answer: The public health approach includes four steps: defining the problem,
identifying risk factors, developing the intervention strategy, and comparing the results. The
most essential step is the intervention. Using a self-driving car to replace the conventional
passenger car is the intervention strategy that should be considered in designing in this
experiment.
2. In which ways do weather conditions affect the road safety, and the safety outcome of selfdriving cars?
Possible answer: Weather is the state of the atmosphere, which includes air pressure,
temperature, humidity, clouds, wind, and precipitation. Weather conditions affect both crash
rates and the exposure to traffic hazards. Such effects are strongest for the conditions of
precipitation (including snow and hail), fog/smog, low sun, wind, ice forming, and hot
temperatures.
When driving self-driving cars in harsh weathers, the GPS system may not report accurate
geospatial coordinates, in that way the self-driving cars may not be able to plan correct
routes. Also, the operation of radar/ultrasonic sensors/LiDAR system is impacted by
weathers. If signals are reported with errors, the detection of surrounding vehicles and
buildings could be inaccurate. In addition, cameras are influenced by harsh weathers. The
spatial locations and colors of surrounding objects may not be visible in harsh weathers, such
as road lanes, traffic control signs, and moving vehicles. If signs are blocked by fog or smog,
the self-driving car may make wrong decisions.
3. Relative risk is the ratio of the probability of an event occurring in an exposed group to the
probability of the event occurring in a non-exposed group. By following this idea, supposing
the number of car in Seattle is 300,000, the number of crashes in a sunny day is 500, while
the number of crashes in a fog is 1000, what is the relative risk of crash in those two days?
Possible answer: RR = (500/(300,000-500))/(1000/(300,000-1000)) = 0.501
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APPENDIX I – CRASH DATA FROM NOME, FAIRBANKS, AND KETCHIKAN
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