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F O R E W O R D

This report provides the training materials to aid in implementing the AASHTO High-
way Safety Manual (HSM). The training materials provide a broad overview of the HSM 
format and procedures. The enclosed CD-ROM (CRP-CD-106) includes presentation slides 
with speaker notes, participant handouts, interactive sample problems, smart spreadsheets, 
and similar supporting documents. Since the target audience for this training is transpor-
tation professionals who are not required to have a vast knowledge of safety assessment 
procedures, the collection of training material includes basic introductory information as 
well as specific content for advanced procedures where appropriate. The report also briefly 
addresses the preferred expertise of the candidate instructors so as to enhance the learning 
experience for all involved parties. 

The report will be of particular interest to safety practitioners responsible for developing 
and managing highway safety improvement programs.

The recent release of the AASHTO Highway Safety Manual (HSM) introduced a science-
based safety assessment approach that can be used to help transportation professionals 
identify how to best enhance safety for their managed facilities. The purpose of the HSM is 
to provide the best information and tools to facilitate roadway planning, design, operations, 
and maintenance decisions based on explicit consideration of their safety consequences.

The emphasis of the HSM is on the development of quantitative tools addressing two-
lane highways, rural multilane highways, and urban and suburban arterials. In addition, the 
HSM presents a summary of knowledge on the safety effects of various roadway designs and 
operations in a form that users can readily apply. It also describes effective techniques for 
safety management of a roadway system and presents state-of-the-art approaches to evalu-
ation of the safety effectiveness of implemented projects.

Under NCHRP Project 17-38, “Highway Safety Manual Implementation and Training 
Materials,” researchers at the Oregon State University developed training materials to aid 
in implementing the HSM. A common concern about the implementation of new proce-
dures focused on safety is the potential for how these techniques and their presentation of 
results may be perceived. The report briefly summarizes how instruction and documenta-
tion should use clear and concise language and how instructors should be cognizant of the 
way specific terms associated with safety can be perceived in the litigation context. Often, 
phrases and terms used to conveniently describe transportation scenarios may have taken 
on connotations and implications far beyond their intended meaning. The report high-
lights example phrases that can be perceived incorrectly and also encourages instructors 
to impress upon their audience the need to express themselves in an objective, rather than 
subjective, manner.

By Charles W. Niessner
Staff Officer
Transportation Research Board
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S U M M A R Y

The recent release of the AASHTO Highway Safety Manual (HSM) introduced a science-
based safety assessment approach that can be used to help transportation professionals 
identify how to best enhance safety for their managed facilities. A key aspect for the success 
of the HSM is wide dissemination and comprehensive understanding of the techniques 
introduced in this important document. NCHRP initiated this outreach and training proj-
ect prior to the publication of the HSM that included briefing activities as well as training 
materials with pilot workshops. The training materials developed for this project (NCHRP 
Project 17-38) are reviewed in this report; the companion CD-ROM (CRP-CD-106) in-
cludes electronic training files.

The training materials summarized in this report are intended as a broad overview of the 
HSM format and procedures. They are not intended to comprehensively cover all facets 
of the various procedures included in the HSM, but rather to introduce workshop partici-
pants to the general content and methods that encompass the materials. Twelve informa-
tional modules address the HSM structure and content and include information ranging 
from HSM development and safety fundamentals to network screening, safety effectiveness 
evaluation methods, crash prediction procedures, and candidate crash modification factors.

In addition to presentation slides with speaker notes, the training materials also include 
participant handouts, interactive sample problems, smart spreadsheets, and similar sup-
porting documents. Since the target audience for this training is transportation profession-
als who are not required to have a vast knowledge of safety assessment procedures, the 
collection of training material includes basic introductory information as well as specific 
content for advanced procedures where appropriate. The report also briefly addresses the 
preferred expertise of the candidate instructors to enhance the learning experience for all 
involved parties. 

A common concern about the implementation of new procedures focused on safety is 
the potential for how these techniques and their presentation of results may be perceived. 
This report summarizes how instruction and documentation should use clear and concise 
language and how instructors should be cognizant of the way specific terms associated with 
safety can be perceived in the litigation context. Often, phrases and terms used to conve-
niently describe transportation scenarios may have taken on connotations and implications 
far beyond their intended meaning. This report highlights example phrases that can be per-
ceived incorrectly and also encourages instructors to impress upon their audience the need 
to express themselves in an objective, rather than subjective, manner. 
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The use of scientifically based safety procedures by a trans-
portation agency can help support strategic and effective 
identification of optimal enhancement projects that have the 
greatest likelihood for reducing crashes. Similarly, transpor-
tation professionals responsible for the design, construction, 
and operation of new roadways can assess alternative strategies 
that explicitly consider the safety of the proposed facility. In 
2010, the American Association of State Highway and Trans-
portation Officials (AASHTO) published the first edition of 
the Highway Safety Manual (HSM) so that this growing body 
of scientific literature could be readily available to transporta-
tion professionals. “Road safety management is in transition. 
The transition is from action based on experience, intuition, 
judgment (sic), and tradition, to action based on empirical 
evidence, science, and technology . . .” (Hauer 2005). Many 
in the road safety professional community lack knowledge 
of more effective methods currently available to guide safety 
investments. Some agencies may solely use antiquated proce-
dures that, on occasion, provide questionable results and can 
lead to a poor use of scarce resources. Transportation safety is 
maturing as a science with more promising scientific methods 
and tools that can be applied to reduce the deaths and inju-
ries occurring on our roads. The HSM provides an initial step 
toward a culture where the safety of the traveling public can 
and should be directly considered when assessing potential 
roadway projects.

The introduction and ultimate “institutionalization” of 
the new HSM is arguably the most significant advancement 
in the highway engineering industry in many years. The pur-
pose of the HSM is to provide the best information and tools 
to facilitate roadway planning, design, operation, and main-
tenance decisions based on explicit consideration of their 
safety consequences. The HSM, as envisioned by those who 
created it, will forever alter project development and deci-
sion making by directly incorporating science-based, proven 
measures of traffic safety in all aspects of highway and traffic 
engineering design and operations.

AASHTO, the Federal Highway Administration (FHWA), 
and many professionals invested years of effort and millions in 
research funds to arrive at the first edition of the HSM. Now 
that the HSM is available, it is imperative that those who rep-
resent its intended audience—transportation professionals 
involved in all aspects of project decision making—be familiar 
with its scope, content, and appropriate use. An initial step in 
the successful HSM transfer of knowledge to the transportation 
community is the development of training material designed 
to introduce the HSM content and application to those not yet 
familiar with the evolving safety assessment techniques.

This report introduces the overview HSM training, pro-
vides a brief review about the goals and scope of the training, 
reviews training logistics including trainer and target audi-
ence qualifications, and describes the content and structure 
of the course materials. Included with this report is a CD-
ROM (CRP-CD-106) that contains electronic copies of the 
HSM training materials. Appendix A provides an overview 
of the contents of the CD-ROM.

The training summarized in this report was performed as 
part of a larger National Cooperative Highway Research Pro-
gram (NCHRP) project that included two key components:

1. Development of an overview presentation and briefing of 
various AASHTO and other safety committees and

2. Creation of training materials for the HSM.

The briefing activities as identified in the first item occurred 
prior to the release of the HSM in 2010 and were targeted 
toward informing state officials about the HSM content  
and application. Ultimately, the project team incorporated the 
generic presentation used for the briefings into the overview 
presentation known as Module 1 in the training materials.

Though this project included both tasks, this report pri-
marily focuses on the resulting training materials. Appendix B 
of this report includes an overview of the briefings performed 
as part of the Task 1 effort.

C h a p t e r  1
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The HSM introduces and promotes the use of science-
based safety analysis procedures that can help ensure that 
the planning, design, operation, construction, and main-
tenance of transportation facilities can explicitly consider 
safety when an agency is deciding how to establish funding 
allocations. Ideally, complete elimination of all crashes (par-
ticularly serious and fatal injury crashes) is optimal; however, 
any safety improvement that would result in a reduction in 
crashes should be known and considered. Methods included 
in the HSM enable an agency to better understand how safety 
implications can be estimated and how this knowledge can 
then be integrated into the decision process.

Volume 1 of the HSM includes tools that can be used by an 
agency to create safety management programs. This volume 
of the HSM includes historically identified safety assessment 
methods, but also introduces ways to improve assessment 
performance using additional methods that eliminate known 
analysis deficiencies such as natural variations in crash data 
and how these variations can inadvertently introduce biased 
recommendations. The use of the safety management pro-
cedures in Volume 1 of the HSM can help an agency avoid 
spending valuable resources, in the name of safety, on initia-
tives that may not ultimately result in the anticipated reduction 
in crashes. The screening techniques included in Volume 1 can 
also help agencies assess systemic policy initiatives.

Volume 2 of the HSM introduces predictive methods to 
estimate crash frequency and severity for rural two-lane roads, 
rural multilane highways, and urban and suburban arterials. 
These predictive methods can be used, for example, to assist 
transportation professionals with weighing project-specific 
improvement options. Knowledge of the anticipated safety 
implications for a candidate countermeasure or improvement 
strategy can assist decision makers in selecting optimal roadway 
improvement alternatives.

The HSM also includes a catalog of crash modification  
factors/functions in Volume 3. These factors can help an  
agency better understand the direct impact of a single counter-
measure on crash reductions.

The target audience of the HSM is practitioners at the 
state, county, metropolitan planning organization (MPO), or 
local level (AASHTO 2010b). Any training efforts, therefore, 
should include content for this expected user group.

Objective and Scope

An initial step toward effectively integrating the HSM into 
transportation decision making is to provide tools that can 
help agencies implement the procedures presented in this 
important manual. This report provides a summary of the 
overview training materials developed for the HSM. In addi-
tion, Appendix B documents the HSM briefing efforts critical 
to the early stages of this effort.

The activities that led up to the development of the HSM 
training included the following tasks:

•	 Develop learning objectives and course outline,
•	 Recommend the length and delivery method for the course 

and how it will meet the needs of the various audiences,
•	 Develop one full module for panel review,
•	 Present a draft version of the full training to the project 

panel and other invited guests,
•	 Conduct several pilot trainings to refine the material,
•	 Develop companion training materials including an instruc-

tor manual, and
•	 Propose training activities and implementation issues that 

can extend beyond this project.

The following summary generally reviews the training course 
that evolved from these various tasks.

Overview Training Course

The NCHRP Project 17-38 panel instructed the project team 
to develop a high-level overview training course that would 
generally introduce workshop participants to the content and 
intended application of the material included in the HSM. As 

C h a p t e r  2
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a first step toward accomplishing this effort, the team identi-
fied 12 training modules for the HSM content and developed 
learning objectives for each module. These learning objec-
tives were intended to inform workshop participants about 
a variety of potential HSM implementation questions. Since 
candidate users of the HSM may have various levels of expe-
rience, the training modules also targeted introductory safety 
assessment issues. The resulting training modules generally 
addressed HSM content, but were also intended to help pro-
fessionals using the new safety techniques understand how 
the HSM could be integrated into their daily transporta-
tion professional activities. For instance, some of the items 
included in the training were intended to help transportation 
professionals understand the role of the HSM as it applies 
to the following applications that were a target of numerous 
questions during the briefing activities:

•	 How do we reconcile the HSM findings with what we already 
“know” about highway safety?

•	 What is the role of the HSM when compared with the  
AASHTO Green Book? AASHTO Roadside Design Guide? 
The Manual on Uniform Traffic Control Devices (MUTCD)?

•	 How can you apply HSM models and approaches to loca-
tions with limited or lack of data?

•	 Should an agency be concerned about the possibility of 
tort liability exposure if it chooses to use the HSM?

The duration of the training can vary based on the audi-
ence, the level of expertise, and the depth of knowledge the 
workshop participants need for safety analysis. In addition, 

several safety courses currently exist and others are under 
development. The HSM overview training was developed to 
complement these companion efforts. In general, the dura-
tion of the training should last from 2 to 3 days, but agencies 
can select individual modules that could be customized for 
shorter training activities.

The developers of the HSM created a manual that could 
be used by all transportation professionals and does not 
require a mandatory safety background. As a result, the 
training modules are targeted toward the individual who 
is just learning about safety analysis and how the HSM can 
support this effort. If an agency, however, prefers to pro-
vide focused training for safety experts or other personnel, 
it can expand the focus for some of the analytical modules 
while minimizing the attention on the fundamental mod-
ules. Table 1 identifies the 12 instruction modules as well 
as which target workshop participants would most directly 
benefit from each specific module. The Introduction (Mod-
ule 1) and the Overall HSM Summary (Module 12) should 
be included in all training workshops.

Future Training Activities  
and Implementation Issues

The ultimate widespread use of the HSM depends on inte-
gration of the document into the transportation community 
activities. Central to this goal is dissemination via means of 
training activities and outreach efforts well beyond the con-
clusion of this project. Currently, the FHWA maintains a list 
of courses and workshops offered by multiple agencies in the 
United States (see http://safety.fhwa.dot.gov/training/). In 

Personnel Expertise of Workshop Participants
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Module 1 Introduction to the HSM 
Module 2 Fundamentals

Module 3
Overview—Crash 
Modification Factors

Module 4
HSM Predictive Method 
Process

Module 5 
HSM Calibration 
Procedure

Module 6 Overview of HSM Part B 
Module 7 Network Screening 
Module 8 Human Factors

Module 9 
Diagnosis and 
Countermeasure Selection

Module 10
Economic Appraisal and 
Project Prioritization

Module 11
Safety Effectiveness 
Evaluation

Module 12 Overall HSM Summary 

Table 1. HSM training modules and associated target workshop participants.
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There are also several resources currently available for 
HSM users. AASHTO supports a website located at http://
www.highwaysafetymanual.org that provides the most recent 
information about the HSM, including a user discussion 
forum, fact sheets, video files of training webinars, supporting 
documents, and technical support information. In addition, 
the TRB Safety Performance Committee located at http://
safetyperformance.org contains supplemental HSM infor-
mation, including a Part C Quick Reference Guide, as well as 
supplemental resources for use with the HSM. Collectively, 
there are several efforts ongoing to help facilitate the training 
and implementation of the HSM.

addition, several state agencies provide safety-specific train-
ing courses. The training material included with this report 
will be used to directly develop an FHWA training course, but 
any agency can also use the material to enhance local training 
or to offer training as needed. Since the 2010 publication date, 
several HSM training workshops have been offered at national 
conferences or regional professional society meetings.

In addition to formal on-site training, the FHWA is devel-
oping a web-based training program for the HSM. The FHWA 
is also focusing on implementation issues and is currently 
sponsoring several projects, including helping to develop a 
practitioner’s guide for the HSM.
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The HSM overview training materials described in this 
report have been designed for a specific target audience and 
with the assumption that the instructors have a basic skill set 
that will enable effective introduction of the material covered. 
The target audience member is assumed to be any transpor-
tation professional and does not require a mandatory safety 
background. This broad audience, therefore, includes a variety 
of practitioners from the state, county, MPO, and local level. 
With this diverse audience, basic instruction of the HSM tech-
niques is essential, but the instructors must also have a depth of 
knowledge about the HSM procedures and the science-based 
research used for this document so they can respond correctly 
to key computational and statistical questions, if required.

As a result, it is generally recommended that a minimum 
of two instructors participate in the workshop. At least one 
of the recommended instructors should have enough statis-
tical knowledge to be able to clearly explain the role of key 
concepts, including regression to the mean and Empirical 
Bayes (EB). Since many of the workshop participants may 
have a basic understanding of historic safety procedures, the 
instructors should also be knowledgeable about the history 
and background of the HSM, why enhanced procedures are 
needed, and when the use of older, less reliable techniques is 
not appropriate.

Since the individuals responsible for the development of the 
HSM include a wide variety of transportation professionals 
affiliated with state agencies, AASHTO, FHWA, universities, 
consultants, and special user groups, the instructors should 
be aware of the history and evolution of the HSM and how it 
developed to the current level. The workshop would be further 
enhanced if the instructors are active participants helping to 
develop future editions of the HSM, so that they can address 

perceived gaps in the manual, respond to questions specific to 
evolving content, and serve as feedback conduits to the ongo-
ing HSM development.

Ideally, an instructor team should include one member 
with specific safety management or project development 
experience so as to demonstrate the value of the HSM proce-
dures and their application to specific, identified needs. An 
instructor with a strong linkage to the safety community will 
be able to direct workshop participants to best practices dem-
onstrated by other transportation professionals.

Finally, clear and concise language is always critical when 
teaching a workshop; however, the instruction of a safety 
workshop also requires sensitivity to the use of terminol-
ogy that can be potentially misinterpreted. The instructors 
should be cognizant of how specific terms associated with 
safety can be perceived in the litigation context and how they 
have taken on connotations and implications far beyond their 
original meaning. The instructors should minimize the use 
of terms such as “hazardous locations,” “high crash site,” or 
“safety problem.” Phrases such as “anticipated crash reduc-
tion” or “sites with potential for improvement” can convey 
the same general meaning without unnecessarily implicating 
litigation-related connotations and their associated risk. The 
instructors also need to impress upon their audience the need 
to express themselves in an objective, rather than subjective, 
manner. Terms such as “safer,” “less safe,” “preferable,” 
“best” and “worse” are mere statements of opinion. Factual 
descriptions in terms of expected number of crashes allow 
the user to conclude whether a facility is “safer” or not. Like-
wise, the standard error or similar goodness of fit metric will 
inform the user of a methodology’s reliability and allow the 
user to determine if it is “preferable” or the “best” one to use.

C h a p t e r  3

Target Audience and Instructors
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The HSM overview training materials include presentation 
files, instructor and participant guides, sample problems, smart 
spreadsheets, and ancillary files to facilitate training activities. 
These training materials are based on the 12 modules depicted 
in Table 1. These 12 modules collectively introduce the audi-
ence to the HSM basic content including methodology, pro-
cesses, and recommended applications. Each module can be 
customized to accommodate individual presentation prefer-
ences and styles. The presentation files also include embedded 
instructor notes to assist the presenter with intended content 
for the individual slides.

Following several pilot training efforts, the NCHRP Proj-
ect 17-38 team determined that the optimal instruction 
sequence may not always align with the order of the material 
as presented in the HSM. In some cases a module represents 
multiple chapters. The introduction of crash modification 
factors (CMFs), as an example, is presented in the HSM as 
part of the predictive models in Volume 2 and as a library in 
Volume 3. For the training, early instruction of CMFs is criti-
cal to the analysis procedures and so this content was moved 
forward in the training sequence. The following summarizes 
the 12 modules and their HSM associated content.

Module 1—Introduction  
to the Highway Safety Manual

The intent of Module 1 is to introduce the participants to 
the workshop structure and purpose. To do this, the Module 1 
presentation reviews the purpose and scope of the HSM and 
how the procedures contained in the manual apply to planning, 
design, operations, construction, and maintenance initiatives. 
The source information included in Module 1 originated from 
the HSM briefing presentation and material included in Chap-
ter 1 (Introduction and Overview) of the HSM.

At the conclusion of this module, participants will be able to

•	 Define the purpose of the HSM;
•	 Recognize the target audience: safety specialists, design and 

traffic engineers, and transportation planners;

•	 Diagram the HSM structure and chapter content;
•	 Relate the advantages of implementing the HSM for each 

target audience;
•	 Describe the relevance of advanced road safety knowledge 

to HSM implementation;
•	 Relate activities and projects relative to the HSM; and
•	 Identify how to integrate the HSM into project development.

Module 2—HSM Fundamentals  
and Terms

The fundamentals presentation introduces workshop 
participants to essential safety information that is needed 
to establish a basic foundation of terminology and methods 
needed prior to a more detailed introduction of the vari-
ous HSM safety procedures. Module 2 content is based on 
the HSM Chapter 3 (Fundamentals) and supplemented by 
example scenarios. In addition to the presentation, a sum-
mary of HSM Workshop Acronyms is available in the front 
section of the participant guide (a similar list is included in 
the instructor guide).

At the conclusion of this module, participants will have 
fundamental background that will enable them to

•	 Recognize HSM safety measurement by crashes;
•	 Describe data needs for the HSM;
•	 Describe the evolution of crash estimation methods;
•	 Recognize predictive methods in Volume 2, Part C of the 

HSM; and
•	 Identify benefits and limitations in the evaluation of safety 

effectiveness.

Module 3—Crash Modification Factors

The use of CMFs (single values) or functions (equations) 
is the focus of Module 3. The HSM includes CMFs as part 
of self-contained safety predictive methods (in Volume 2) as 
well as a library of CMF types, base conditions, and applica-
tions in the HSM Volume 3. Source material for this module, 

C h a p t e r  4
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•	 Define the predictive method, application, and limitations;
•	 Compare the differences among predictive methods based 

on characteristics of roadway types; and
•	 Demonstrate the predictive method.

Module 5—Calibration and Predictive 
Method Specialized Procedures

The HSM predictive procedures can be used for relative 
comparison purposes or they can be customized for local 
variations unique to a jurisdiction through the use of cali-
bration. Example influences that can make local predictions 
different than the HSM values include differences in crash 
reporting thresholds or procedures, unique weather or ter-
rain conditions, and high levels of animal-involved crashes. A 
jurisdiction may elect to develop regional safety performance 
functions in lieu of calibration. The appendix for Volume 2 
of the HSM introduces the general procedure required to 
develop local calibration factors. The appendix also recom-
mends that default crash distribution tables included in the 
HSM predictive chapters be customized for local crash dis-
tributions. The values from these tables primarily affect the 
way CMFs are applied to specific crash types. The Volume 2 
appendix also introduces the Empirical Bayes (EB) procedure 
that can be used to calculate expected crashes at a specific 
location using the predicted crashes (that represent an aver-
age crash for a type of facility) in conjunction with historic 
(observed) crash information unique to the site of interest. A 
simplified example is also provided to demonstrate the cali-
bration procedure (Sample Problem 5-1).

At the conclusion of this module, participants will be able to

•	 Describe how to calibrate predictive methods;
•	 Describe the guidance of the HSM on the creation of 

jurisdiction-specific safety performance functions (SPFs);
•	 Recognize how to replace default crash statistics with local 

values; and
•	 Identify suitable EB Method applications.

Module 6—Roadway Safety  
Management Process Overview

The roadway safety management process is reviewed in 
Chapters 4 through 9 of the HSM. The associated modules 
can be taught collectively or an instructor may elect to teach 
only a portion of these modules. As a result, Module 6 pro-
vides a very brief overview of the structure of the Volume 1 
(Part B) content for the HSM.

At the conclusion of this module, participants will be able to

•	 Recognize the purpose of Volume 1 (Part B);
•	 Describe the Volume 1 (Part B) structure;
•	 Cite an overview of the six step Roadway Safety Manage-

ment process;

therefore, originated from Chapters 10, 11, and 12 (predic-
tive methods) as well as Chapters 13, 14, 15, 16, and 17 of the 
HSM. In addition to the presentation, six sample problems 
(Sample Problems 3-1 through 3-6) are available so that par-
ticipants can see sample calculations that incorporate the use 
of CMFs.

At the conclusion of this module, participants will

•	 Be familiar with crash modification factors and functions; 
and

•	 Recognize Volume 3, Part D, as a resource for CMFs rela-
tive to

 – Roadway segments;
 – Intersections;
 – Interchanges; and
 – Special facilities, geometric situation, and road networks.

Module 4—Predictive Methods

The HSM includes predictive methods for rural two-lane 
roads, rural multilane highways, and urban and suburban 
arterials. Module 4 introduces the common predictive meth-
od analysis procedure required for applying the predictive 
methods. These methods are reliable and repeatable quanti-
tative assessment procedures that are scientifically based and 
can help confirm that resources are distributed in a manner 
that effectively enhances safety. This Module 4 presentation 
introduces the predictive methods, provides an example 
application for rural two-lane roads, and introduces an exer-
cise example for comparing two design options to existing 
conditions. A rural two-lane intersection in-class exercise 
and two additional sample problems (Sample Problems 4-1 
and 4-2) are available for participants to begin applying the 
predictive methods to potential applications. The intent of 
the in-class exercise is for participants to manually work one 
simple application. The predictive methods combine safety 
performance functions, CMFs, and calibration factors to esti-
mate the predicted number of crashes. Since this procedure 
can require multiple calculations, the training material also 
includes smart spreadsheets for the three road types. These 
spreadsheets are formatted to resemble the HSM worksheets 
included in Chapters 10, 11, and 12. The in-class exercise 
and the two sample problems are also provided as completed 
sample problem spreadsheets so users can see specific cal-
culations. In many of the pilot training workshops, the par-
ticipants requested that interactive computer lab exercises be 
included in Module 4. The worksheets and sample problems 
are constructed so that this expanded module content can 
be incorporated in more detailed training if the workshop 
participants’ expertise deems this appropriate.

At the conclusion of this module, participants will be able to

•	 Explain the predictive method and the analysis process;
•	 Identify required data for basic and supplemental analysis;
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Module 9—Diagnosis and  
Countermeasure Selection

The presentation for Module 9 introduces methods for 
diagnosing problems and their potential contributing crash 
factors and then demonstrates how to select appropriate 
countermeasure or solutions. This module is based on HSM 
Chapter 5 (Diagnosis) and Chapter 6 (Select Countermea-
sures). The case study previously introduced with Module 7 
is extended into Case Study 9-1 to address a specific location 
(Intersection 2 from the previous case study). A companion 
spreadsheet for evaluations over a 30-year period is provided 
on the accompanying CD-ROM.

At the conclusion of this module, participants will be able to

•	 Describe the diagnosis process;
•	 Recognize the importance of crash and supporting data;
•	 Recognize how field conditions influence diagnosis;
•	 Identify contributing factors; and
•	 Select potential countermeasures.

Module 10—Economic Appraisal  
and Prioritization

Module 10 introduces a sample of the economic appraisal 
procedures introduced in the HSM Chapter 7 (Economic 
Appraisal) and then demonstrates how to prioritize safety 
enhancement projects using these procedures as introduced in 
Chapter 8 (Prioritize Projects). These ranked and prioritized 
outcomes can be used to select specific countermeasure treat-
ments as well as prioritize various candidate improvement proj-
ects. The safety management case study introduced in Module 7 
is then applied to Case Study 10-1 where candidate counter-
measures are assessed for three specific intersections including 
Intersection 2 from Module 9. Three companion spreadsheets 
(one for each of the three intersections) are provided on the 
accompanying CD-ROM and demonstrate how an economic 
appraisal and prioritization could be applied to each location.

At the conclusion of the module, participants will be able to

•	 Describe an overview of project benefits and costs;
•	 Define economic evaluation methods for individual sites;
•	 Recognize non-monetary considerations;
•	 Identify three prioritization methods; and
•	 Describe applications of economic appraisal and prioriti-

zation methods.

Module 11—Safety Effectiveness 
Evaluation

The final step of the roadway safety management process 
is a safety effectiveness evaluation. This analysis procedure is 
included in Module 11 and represents HSM Chapter 9 (Safety 

•	 Describe how to use Volume 1 (Part B); and
•	 State the benefits of using the Roadway Safety Manage-

ment process.

Module 7—Network Screening

The Module 7 presentation introduces the concept of net-
work screening. It provides an outline of the network screen-
ing process and various reference populations, performance 
measures (strengths and limitations), and available screening 
methods. The HSM introduces a variety of analysis methods 
that can be used for this purpose. This module presents a list 
of the methods in a tabular format in the order of greater 
reliability. Module 7 introduces a case study that provides an 
application of the safety management process. This example 
is introduced with the Case Study 7-1 sample calculations. 
The details of this case study are continued and expanded 
in the subsequent modules. The source information for this 
module is HSM Chapter 4 (Network Screening).

At the conclusion of this module, participants will be able to

•	 Recognize the network screening process;
•	 Establish reference populations;
•	 Select performance measures;
•	 Select appropriate screening methods; and
•	 Screen and evaluate results.

Module 8—Human Factors

Network screening helps us understand where crashes 
occur or are likely to occur. Understanding human factors 
helps us identify why those crashes are occurring, that is, what 
human factors are contributing to the crashes. Chapter 2 of 
the HSM specifically introduces the role of human factors in 
road safety, discusses the driving task model, introduces driver 
characteristics and limitations, highlights the role of positive 
guidance, and reviews impacts of road design on the driver. 
Module 8 begins the process of diagnosis (e.g., identifying 
contributing crash factors) and focuses on human factors. 
Though human factors are not explicitly a part of the HSM 
roadway safety management process, the placement of this 
module immediately before diagnosis and counter measure 
selection is strategic to ensure that human factors issues are 
recognized during the diagnosis process. The presentation 
for human factors includes an awareness test video that can 
be used to introduce the concept of sustained inattentional 
blindness for dynamic events.

At the conclusion of this module, participants will be able to

•	 Describe human factors and their role in road safety;
•	 Recognize the impact of road design on the driver; and
•	 Describe how human factors are integrated within the HSM.
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•	 Describe evaluation study designs;
•	 Identify benefits and limitations of evaluation study 

designs;
•	 Identify appropriate methods to use based on available 

data; and
•	 Describe an example safety evaluation application.

Module 12—HSM Summary  
and Review

The concluding presentation is Module 12. The goal of this 
module is to end the workshop with an overview of what was 
covered and a review of the key learning outcomes presented 
in the workshop. Items such as how an agency can move for-
ward and the appropriate next steps are topics for discussion 
included with this presentation. This module also reviews 
the project development process and how the HSM can and 
should be integrated at each phase of this process.

Effectiveness Evaluation). This step in the process occurs 
after selected projects have been implemented. It is critical 
to verify that the projects have had the intended impact on 
safety so that decisions related to these safety expenditures 
can be refined for future analysis. The case study integrated 
through the previous roadway safety management modules 
(Modules 7, 9, and 10) concludes with Case Study 11-1 where 
historic (observed) crash data is used to supplement the pre-
dictive procedure and assess the performance of a safety 
enhancement project. This sample problem is supplemented 
by a companion spreadsheet that shows the individual cal-
culations for the case study. In addition to Case Study 11-1, 
the training material also includes a second EB example (see 
Sample Problem 11-2).

At the conclusion of this module, participants will be able to

•	 Describe evaluation methods;
•	 Recognize the importance of safety evaluations;
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The goal of the HSM training workshop is to inform the 
transportation safety community about the growing body 
of scientific literature that is relevant to the safety discipline 
and facilitate the use of the HSM. The content of the train-
ing modules provides an overview of how these developing 
analytical tools can be used to enhance safety decisions. The 
documentation that is used, developed, compiled, or col-
lected for analysis conducted in connection with the HSM 
may be protected under federal law (23 USC 409). The HSM 
is neither intended to be, nor does it establish, a legal stan-
dard of care for users or professionals as to the information it 
contains. No standard of conduct or duty toward the public 
is created or imposed by the publication and use or nonuse 
of the HSM.

Workshop Format

The workshop content outlined in this report was intend-
ed to be used for a 2- to 3-day workshop. The 12 instructional 
modules support lecture, guided discussion, questions, and 
interactive exercise learning techniques. Since interactive 
problems are included and encouraged, the maximum class 
size should be approximately 30 to 35 participants. The con-
tent that is included on the CD-ROM and summarized in 
Appendix A includes ancillary files such as evaluation forms, 
attendance forms, an example agenda, and a name tent. In 
addition, the content includes an instructor guide, partici-
pant guide, electronic presentation files, and spreadsheets 
developed to help enhance user understanding.

Ideally, the most effective training would be customized 
to the particular agency. Many agencies have one or more 
individuals who are proactive safety advocates. If the instruc-
tors can identify one of these individuals and encourage his 
or her participation in the workshop, this contribution will 

substantially enhance the learning experience as the safety 
advocate can provide specific implementation information 
unique to the agency.

During the workshop, instruction will be enhanced if cop-
ies of the HSM are readily available so that participants can 
actively refer to the manual. Similarly, if the instructor can 
create an opportunity for participants to work example prob-
lems manually as well as with a computer, this will further the 
learning experience.

Key Technical Messages

At the conclusion of the workshop, the attendees should be 
provided an opportunity to reflect on the content of the HSM 
and how information provided in the manual can directly 
apply to their daily transportation safety assessment activities.

Though the training sessions are likely to be tailored to 
individual audience needs, it is important that the training 
convey several key technical messages. These messages are 
summarized as follows:

•	 Crash rate should no longer be used as a primary metric 
of safety.

•	 In many instances, the total number of crashes can be 
reduced, but the focus should be on the reduction of seri-
ous injury or fatal crashes where possible.

•	 The terms “predicted” and “expected” crashes have spe-
cific meanings and should not be used interchangeably.

•	 CMFs should be used only when their base conditions are 
applicable to the candidate analysis scenario.

•	 Information acquired to perform safety assessments is 
legally protected.

•	 The HSM provides safety analysis tools and is not a 
required document or standard.

C h a p t e r  5
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1. Ancillary Files Folder
a. Name Tent (PowerPoint file)
b. Example Agenda (Word file)
c. Evaluation Form (Word file)
d. Workshop Attendance Form (Word file)

2. Instructor Guide Folder
a. Instructor Guide with Sample Problems (pdf file)
b. Instructor Guide Word Files Folder (includes admin-

istration document and individual module instructor 
guide files in Word file format)

3. Instructor Presentations Folder (includes PowerPoint files 
for Modules 1 through 12 plus a video file for the Awareness 
Test)

4. Participant Guide Folder
a. Participant Guide with Sample Problems (pdf file)
b. Participant Guide Word Files Folder (includes agenda, 

acronyms, and learning objectives and individual module 
participant guide files in Word file format)

5. Sample Problems Folder
a. Sample Problem Spreadsheets

i. Module 4—Predictive Methods
1. Rural multilane Design Exception Case Study, 

Sample Problem 4-1 (Excel file)
2. Rural 2-lane Intersection In-Class Exercise (Excel 

file)
3. Practical Work Problem for Urban Intersections, 

Sample Problem 4-2 (Excel file)

ii. Module 9—Diagnosis and Countermeasure, Case 
Study 9-1

1. Intersection 2, 30-year Total (Excel file)
iii. Module 10—Economic Appraisal and Prioritiza-

tion, Case Study 10-1
1. Intersection 1, 30-year Total (Excel file)
2. Intersection 2, 30-year Total (Excel file)
3. Intersection 10, 30-year Total (Excel file)

iv. Module 11—Safety Effectiveness Evaluation,  
Case Study 11-1
1. EB Example (Excel file)

b. Sample Problem Work Files
 i. Module 3 CMF Problems
 ii. Module 4 Exercise Rural 2-Lane
 iii. Module 4 Predictive Methods, Sample Problems 
  4-1 and 4-2
 iv. Module 5 Calibration Example
 v. Module 7 Network Screening Problems
 vi. Module 9 Diagnosis and Countermeasure 
  Selection Case Study
 vii. Module 10 Economic Appraisal and Prioritization 
  Problem
 viii. Module 11 Safety Effectiveness Evaluation Case Study

c. Smart Spreadsheets Folder
 i. HSM Predictive Rural Multilane (Excel file)
 ii. HSM Predictive Urban and Suburban (Excel file)
 iii. HSM Rural Two-lane Roads (Excel file)

A p p e n d i x  A
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As part of the initial efforts to help the HSM balloting 
process, the NCHRP Project 17-38 team completed a series 
of briefing-related tasks. The following summarizes each 
task:

1. Developed content outlines for briefing AASHTO com-
mittees on the HSM. Following a webinar meeting with 
the NCHRP Project 17-38 panel, the project team refined 
the materials in preparation for briefings with the various 
key AASHTO committees.

2. Recommended the length(s) and delivery method(s)  
for the briefings to best meet the needs of the various 
audiences.

3. Developed the HSM briefing materials for the AASHTO 
committees. In addition to a handout, the briefing materi-
als included a presentation with speaker notes.

4. Presented a briefing to the NCHRP Project 17-38 
panel, key AASHTO members, and others identified by 
NCHRP.

5. Planned for and conducted several briefings for key  
AASHTO committees as directed by NCHRP. The brief-
ings were directed to the following AASHTO committees:

•	 AASHTO Subcommittee on Highway Traffic Safety,
•	 AASHTO Subcommittee on Traffic Engineering,
•	 TRB/AASHTO Roadside Safety joint meeting,
•	 AASHTO Subcommittee on Design, and
•	 AASHTO Subcommittee on Safety Management.

6. Developed a “generic” presentation with speaker notes 
suitable for briefings to a variety of organizations such as 
American Public Works Association (APWA), Institute 
of Transportation Engineers (ITE), Association of Metro-
politan Planning Organizations/National Association of 
Regional Councils (AMPO/NARC), National Associa-
tion of County Engineers (NACE), and Local Technical 
Assistance Program (LTAP). This presentation was used 
for several regional and national briefings and the content 
has now been incorporated into the Module 1 presenta-
tion of the training material.

A p p e n d i x  B

Summary of HSM Briefing Activities
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The training materials are accompanied by several ancillary files including an example agenda 
(see Figure 1), a 2-page evaluation form (see Figure 2 and Figure 3), and a workshop attendance 
form (see Figure 4).

A p p e n d i x  C

Example Forms

DAY 1
8:00 am Registration  30 minutes
8:30 Module 1  Introduction to the HSM  45 minutes
9:15 Module 2 Fundamentals 30 minutes 
10:00 Break 15 minutes 
10:15 Module 2 Fundamentals (Continued) 45 minutes
11:00 Module 3 Overview—Crash Modification Factors 60 minutes
12:00 pm Lunch 60 minutes
1:00 Module 4 HSM Predictive Method Process 80 minutes
2:20 Break  35 minutes 
2:35 Module 4B HSM Predictive Method Process Overview of 

Spreadsheet Tool and Example Application 
75 minutes 

3:50  Break 10 minutes 
4:00 Module 5  HSM Calibration Procedure  60 minutes
5:00 Adjourn Day 1  

DAY 2
8:00 am Module 6 Overview of HSM Part B  35 minutes
8:35 Module 7  Network Screening  40 minutes
9:50 Break 15 minutes 
10:05 Module 9  Diagnosis and Countermeasure Selection 40 minutes 
11:30 Lunch 60 minutes
12:30 pm Module 11 Safety Effectiveness Evaluation 60 minutes
1:30 Break 15 minutes 
1:45 Module 11 Safety Effectiveness Evaluation (Continued) 60 minutes 
2:45 Module 12  Overall HSM Summary  15 minutes 
3:30 Adjourn  

Figure 1. HSM Example Workshop Agenda
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Figure 2. Example Workshop Evaluation Form (Page 1)
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Figure 3. Example Workshop Evaluation Form (Page 2)

Figure 4. Example Workshop Attendance Form

Highway Safety Manual Training Materials

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/22784


18

Acronym or Abbreviation Description
AASHTO  American Association of State Highway and Transportation 

Officials
CMF Crash Modification Factor/Function
EB Empirical Bayes
FHWA Federal Highway Administration
HSM Highway Safety Manual
MPO Metropolitan Planning Organization
MUTCD Manual on Uniform Traffic Control Devices
NCHRP National Cooperative Highway Research Program
SPF Safety Performance Function

A p p e n d i x  d

Acronyms and Abbreviations
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Abbreviations and acronyms used without definitions in TRB publications:

AAAE American Association of Airport Executives
AASHO American Association of State Highway Officials
AASHTO American Association of State Highway and Transportation Officials
ACI–NA Airports Council International–North America
ACRP Airport Cooperative Research Program
ADA Americans with Disabilities Act
APTA American Public Transportation Association
ASCE American Society of Civil Engineers
ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
ATA American Trucking Associations
CTAA Community Transportation Association of America
CTBSSP Commercial Truck and Bus Safety Synthesis Program
DHS Department of Homeland Security
DOE Department of Energy
EPA Environmental Protection Agency
FAA Federal Aviation Administration
FHWA Federal Highway Administration
FMCSA Federal Motor Carrier Safety Administration
FRA Federal Railroad Administration
FTA Federal Transit Administration
HMCRP Hazardous Materials Cooperative Research Program
IEEE Institute of Electrical and Electronics Engineers
ISTEA Intermodal Surface Transportation Efficiency Act of 1991
ITE Institute of Transportation Engineers
NASA National Aeronautics and Space Administration
NASAO National Association of State Aviation Officials
NCFRP National Cooperative Freight Research Program
NCHRP National Cooperative Highway Research Program
NHTSA National Highway Traffic Safety Administration
NTSB National Transportation Safety Board
PHMSA Pipeline and Hazardous Materials Safety Administration
RITA Research and Innovative Technology Administration
SAE Society of Automotive Engineers
SAFETEA-LU Safe, Accountable, Flexible, Efficient Transportation Equity Act: 
 A Legacy for Users (2005)
TCRP Transit Cooperative Research Program
TEA-21 Transportation Equity Act for the 21st Century (1998)
TRB Transportation Research Board
TSA Transportation Security Administration
U.S.DOT United States Department of Transportation
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