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NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM 

Systematic, well-designed research provides the most effective 
approach to the solution of many problems facing highway ad-
ministrators and engineers. Often, highway problems are of local 
interest and can best be studied by highway departments indi-
vidually or in cooperation with their state universities and oth-

ers. However, the accelerating growth of highway transportation 

develops increasingly complex problems of wide interest to 
highway authorities. These problems are best studied through a 
coordinated program of cooperative research. 

In recognition of these needs, the highway administrators of 
the American Association of State Highway and Transportation 

Officials initiated in 1962 an objective national highway re-
search program employing modern scientific techniques. This 

program is supported on a continuing basis by funds from par-

ticipating member states of the Association and it receives the 
full cooperation and support of the Federal Highway Admini-
stration, United States Department of Transportation. 

The Transportation Research Board of the National Research 
Council was requested by the Association to administer the re-
search program because of the Board's recognized objectivity 
and understanding of modern research practices. The Board is 
uniquely suited for this purpose as it maintains an extensive 
committee structure from which authorities on any highway 
transportation subject may be drawn; it possesses avenues of 
communication and cooperation with federal, state, and local 
governmental agencies, universities, and industry; its relation-
ship to the National Research Council is an insurance of objec-
tivity; it maintains a full-time research coerelation staff of spe-
cialists in highway transportation matters to bring the findings of 
research directly to those who are in a position to use them. 

The program is developed on the basis of research needs 
identified by chief administrators of the highway and transporta-
tion departments and by committees of AASHTO. Each year. 
specific areas of research needs to be included in the program are 
proposed to the National Research Council and the Board by the 
American Association of State Highway and Transportation Of-
ficials. Research projects to fulfill these needs are defined by the 
Board, and qualified research agencies are selected from those 
that have submitted proposals. Administration and surveillance 
of research contracts are the responsibilities of the National Re-
search Council and the Transportation Research Board. 

The needs for highway research are many, and the National 
Cooperative Highway Research Program can make significant 
contributions to the solution of highway transportation problems 
of mutual concern to many responsible groups. The program, 
however, is intended to complement rather than to substitute for 
or duplicate other highway research programs. 

- 

- 

- 

NOTE: The Transportation Research Board, the National Research 
Council, the Federal Highway Administration, the American Associa-
tion of State Highway and Transportation Officials, and the individual 
states participating in the National Cooperative Highway Research 
Program do not endorse products or manufacturers. Trade or manu-
facturers' names appear herein solely because they are considered es-
sential to the object of this report. 
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The project that is the subject of this report was a part of the National Coop-
erative Highway Research Program conducted by the Transportation Re-
search Board with the approval of the Governing Board of the National Re-
search Council. Such approval reflects the Governing Board's judgment that 
the program concerned is of national importance and appropriate with re-
spect to both the purposes and resources of the National Research Council. 

The members of the technical committee selected to monitor this project 
and to review this report were chosen for recognized scholarly competence 
and with due consideration for the balance of disciplines appropriate to the 
project. The opinions and conclusions expressed or implied are those of. the 
research agency that performed the research, and, while they have been se-
cepted as appropriate by the technical committee, they are not necessarily 
those of the Transportation Research Board, the National Research Council, 
the American Association of State Highway and Transportation Officials, or 
the Federal Highway Administration of the U.S. Department of Transportation. 

Each report is reviewed and accepted for publication by the technical 
committee according to procedures established and monitored by the Trans-
portation Research Board Executive Committee and the Governing Board of 
the National Research Council. 

The National Research Council was established by the National Acad-
emy of Sciences in 1916 to associate the broad community of science and 
technology with the Academy's purposes of furthering knowledge and of 
advising the Federal Government. The Council has become the principal op-
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transportation with society. 
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PREFACE 	A vast storehouse of information exists on nearly every subject of concern to highway 
administrators and engineers. Much of this information has resulted from both research 
and the successful application of solutions to the problems faced by practitioners in their 
daily work. Because previously there has been no systematic means for compiling such 
useful information and making it available to the entire community, the American As-
sociation of State Highway and Transportation Officials has, through the mechanism of 
the National Cooperative Highway Research Program, authorized the Transportation 
Research Board to undertake a continuing project to search out and synthesize useful 
knowledge from all available sources and to prepare documented reports on current 
practices in the subject areas of concern. 

This synthesis series reports on various practices, making specific recommendations 
where appropriate but without the detailed directions usually found in handbooks or de-
sign manuals. Nonetheless, these documents can serve similar purposes, for each is a 
compendium of the best knowledge available on those measures found to be the most 
successful in resolving specific problems. The extent to which these reports are useful 
will be tempered by the user's knowledge and experience in the particular problem area. 

	

FOREWORD 	This synthesis will be of interest to transportation agency administrators, especially 
By Staff human resources development managers and training personnel, as well as to the 

Transportation "client" staff and functional area managers who are responsible for maintaining and im-
Research Board proving the level of productivity and quality control within the agency. It will also be of 

interest to consultants and other organizations that develop training programs for trans-
portation agencies. It presents basic information on the subject of training evaluation 
and describes examples of practice in several transportation agencies. The overall process 
for analyzing needs for training, the current evaluation models or processes, and tech-
niques for measuring the results of training are presented. 

Administrators, engineers, and researchers are continually faced with highway problems 
on which much information exists, either in the form of reports or in terms of undocumented 
experience and practice. Unfortunately, this information often is scattered and unevalu-
ated and, as a consequence, in seeking solutions, full information on what has been 
learned about a problem frequently is not assembled. Costly research findings may go 
unused, valuable experience may be overlooked, and full consideration may not be given 
to available practices. for solving or alleviating the problem. In an effort to correct this 
situation, a continuing NCHRP project, carried out by the Transportation Researëh 
Board as the research agency, has the objective of reporting on common highway prob-
lems and synthesizing available information. The synthesis reports from this endeavor 
constitute an NCHRP publication series in which various forms of relevant information 
are assembled into single, concise documents pertaining to specific highway problems or 
sets of closely related problems. 

This report of the Transportation Research Board presents discussions of several 
models and techniques used both Within the transportation agencies and in other business 



settings for evaluating and measuring the effectiveness of training to both the individual 
and the agency affected. It describes the process of multilevel evaluation measures that 
begins with a needs analysis to determine desired outcomes of the training. This be-
comes more important as the training practice has evolved from the typical lecture style 
to more interactive participation. 

To develop this synthesis in a comprehensive manner and to ensure inclusion of 
significant knowledge, the Board analyzed available information assembled from nu-
merous sources, including a large number bf state highway and transportation depart-
ments. A topic panel of experts in the subject area was established to guide the research 
in organizing and evaluating the collected data, and to review the final synthesis report. 

This synthesis is an immediately useful document that records the practices that were 
acceptable within the limitations of the knowledge available at the time of its prepara-
tion. As the processes of advancement continue, new knowledge can be expected to be 
added to that now at hand. 
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EVALUATING AND MEASURING THE 
EFFECTIVENESS OF TRAINING 

SUMMARY 	Training departments have come under pressure from upper management to provide 
evidence that training favorably impacts measures of business results. This pressure derives 
from issues that many transportation agencies are facing: need to continually retrain staff to 
keep skills current, the move to downsize organizations and accomplish more with fewer 
staff, the need for a flexible, multiskilled workforce, and the privatization of services. 
Traditional approaches to training have focused on the number of courses offered, or the 
number of people trained, as a measure of an effective training department. Evaluation of 
training has focused mostly on participant reactions to training, a test of what was learned 
in training, or an assessment of individual behavioral change after training is completed. 
Today, training departments must help connect organizational strategy to performance and 
the competence needed to drive performance. In order for training professionals to keep up 
with business demands, they must be proactive in identifying the performance gaps that 
keep an agency from meeting its goals, in aligning with staff and management in a consul-
tative approach, and in conducting more effective evaluations of training. 

A survey mailed to training directors of federal, state, and Canadian provincial transpor-
tation agencies asked respondents to describe their current needs analysis methods and 
training evaluation techniques. The results indicate that multiple sources of information are 
used to determine needs. Written comments indicated that training departments typically 
respond to needs from sources that assume that training will be the solution to performance 
problems. A new approach to identifying training needs, called performance consulting, recom-
mends that training professionals become more proactive in identifying needs. According to 
this approach, problems in performance may result from a number of factors, including 
problems in the design of the workplace or work systems, organizational factors that inhibit 
the use of newly learned skills or behaviors, and the lack of specific skills and knowledge. 
Training can only address the last factor. By properly identifying the need and the performance 
problem, training professionals can better use their resources to train only when it is the appro-
priate intervention. Thus, lx)th a targeted, soundly designed needs analysis, and a commitment to 
long-term, ongoing evaluation can help training departments become more efficient. 

The survey also asked transportation' agencies to report the methods of evaluation they 
currently use. The majority of respondents use at least one type of evaluation, the most 
common being a measure of employee reactions. Agencies not currently evaluating training 
cite a lack of resources as the reason for failure to evaluate. Agencies also collect informa-
tion on learning after training, measured by administering skill tests or paper-and-pencil 
tests. Fewer agencies collect data concerning the application of training by employees back 
on the job. This level of evaluation is often conducted by observing trainees or having su-
pervisors and coworkers assess the trainee on how often or how well new skills and behav-
iors are being applied to the job. The method most commonly used by transportation agen-
cies is informal observation. The use of the different measures of evaluation in the 
transportation industry follows the same trend as other industries. As "higher" levels of 
evaluation are reached, the amount of time and resources necessary to conduct an effective 
evaluation increase. 
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The "highest" level of evaluation is the measurement of business impact as a result of 
training. This is the most difficult level of evaluation to attain because (1) it is difficult to 
identify proper measures to track the impact of training, (2) an adequate period of time 
must pass to realistically assess the effect of training on the business, and (3) the more time 
that passes, the more difficult it becomes to attribute changes, in the business to training. 
New models of evaluation have been developed that provide methods to simplify the proc-
ess for measuring business impact. 

One model, developed by Robert Bnnkerhoff, suggests anecdotal data may be useful for 
tracking the dollar impact of training. For example, a department manager might relate an 
incident where training of supervisors has resulted in more efficient time utilization, where 
work is being completed in 50 percent of the time previously required. This information 
alone may be enough to demonstrate impact rather than conducting a lengthy cost-benefit 
analysis. 

Another model, the performance consultant model, recommends that training profes-
sionals focus their initial efforts on working with clients to identify indicators of busi-
ness impact that will be meaningful and measurable. Also, an evaluation strategy is devel-
oped before the training is administered to ensure that all the resources and mechanisms, such 
as pret.raining measures and posttraining measures, are in place to efficiently track change_—
in performance. 

Another model of training evaluation allows an estimate of return on investment. This 
model describes data collection methods to link dollar values to participant reactions lo 
training, the amount of learning, and specific behavioral changes. 

The results f"ii?survey indicate that training departments in transportation agencies 
recognize the need to approach training and needs analysis from a new direction in order to 
achieve the goals of providing efficient and effective training. The synthesis provides some cx-
ampks of evaluation methodologies from state, t'ederal, 'and provincial transportation 
agencies. 



CHAPTER ONE 

INTRODUCTION 

DEFINITION OF THE PROBLEM 

Federal, state, and Canadian provincial transportation agen-
cies, like other organizations throughout today's world, strug-
gle with issues such as a continual need for retraining employees 
and updating skills, a need for a flexible and mulliskilled work-
force, and pressures to achieve greater cost efficiency. The focus of 
training departments is shifting from fulfilling requests for training 
courses, to being more proactive in addressing business needs and 
supporting strategies to enhance productivity. As a result, trainers 
are being held accountable for results from training and for dem-
onstrating that training does, in fact, impact business results. 

Traditionally, training departments have approached train-
ing by developing courses, publishing extensive catalogs of 
courses, and emphasizing the number of employees who pass 
through the courses. Robinson and Robinson (1) have termed 
this approach "Training for Activity." Using this approach, 
evaluation relied primarily on the reactions of participants, 
using questionnaires (sometimes referred to as "smile sheets") 
to evaluate a trainer's performance. 

More recently, however, training departments are being 
pressured to produce measurable results from their training 
programs. A recent Transportation Research Board (TRB) 
publication, National Cooperative Highway Research Program 
(NCHRP) Synthesis 188: Management Training and Develop-
ment Programs, described how, within transportation agencies, 
training is emerging as "an integral part of the strategy mis-
sion of many agencies" (2). Similarly, Phillips reports that 
training and development departments are being challenged by 
upper management to provide profit contributions and pro-
grams that produce results (3). Robinson and Robinson call 
this new approach "Training for Impact" (1). In essence, training 
departments are now becoming organizational development 
consultants whose focus expands to include performance 
management in addition to training. In performance manage-
ment, Human Resource Development (HRD) professionals fo-
cus on developing the performance of employees. 

The problem that exists in many organizations is that the 
processes for evaluating the impact of training on business 
goals are not in place. Trainers and HRD professionals have 
difficulty identifying the appropriate measures to determine 
impact and lack the tools to demonstrate that changes in indi-
vidual and business performance result from training. This 
synthesis describes methods currently used by evaluation ex-
perts to determine the impact of training. 

United States and Canada. Thirty-seven agencies responded to 
the survey, which asked questions concerning the processes for 
conducting needs analyses, the types of evaluation processes 
currently in use, and the funding allocated for training and 
evaluation. 

Results of the survey items related to funding reveal that 
transportation agencies vary with respect to the amount of 
funding they receive to conduct training. Of the responding 
agencies, 15 received an increase in funding, 13 agencies were 
receiving less funding, and four experienced no change from 
the previous fiscal year. The average training budget was 
$1,410,000 with a range from $20,000 to $15,390,000. In 
addition, only five agencies reported having a specific budget 
allocated to evaluation, the average being $20,000. In follow-
up discussions with various transportation agencies it was 
determined that, in addition to stagnant or decreasing training 
budgets for many agencies, training departments are experi-
encing cutbacks in staff and resources. 

This trend differs from the national trend of training budget 
allocations that was reported in a 1993 industry report of training 
budgets by Training magazine (4). According to the article, train-
ing budgets increased steadily from 1990 to 1993. In 1993, an 
estimated $48.2 billion dollars was spent on training, with 72 
percent of that amount going toward training staff salaries. 

Changes in the agencies themselves are creating more 
pressure for training departments: agencies are downsizing, 
the nature of the workforce is changing, and there is a greater 
need for professionals with multiple skills and flexibility: 
NCHRP Synthesis 163: Innovative Strategies jbr Upgrading 
Personnel in State Transportation Departments, reported that 
the fastest growing jobs in agencies will be professional posi-
tions (5). Furthermore, the current workforce is aging and 
turnover is high among professionals at higher levels. The 
need exists to effectively train entry-level professionals who 
can keep pace with the changing environment and can be 
groomed for succession through a professional career within 
the transportation agency. 

Thus, the challenge of today's training department is to provide 
training that meets the needs of the swiffly changing business 
climate and provides this training within resource or budget 
restrictions. An HRD professional will have to use resources 
wisely and identify those programs that most benefit the agency. 
To accomplish this goal, the HRD professional will need effective 
methods for evaluating training programs and deciding which 
will successfully address the needs of the organization. 

EVALUATION IN TRANSPORTATION AGENCIES 

As part of the research conducted to compile this synthesis, 
a survey was mailed to transportation agencies throughout the 

OBJECTIVES AND SCOPE 

The purpose of this synthesis is to examine the processes 
used to evaluate the effectiveness of training programs. In 



examining evaluation, the synthesis follows the evaluation 
process from the beginning, when the need for training is first 
identified, to the end of the process, when the impact of train-
ing on business results is measured. The objective is to pro-
vide the reader with a comprehensive methodology for pro-
gram evaluation based on current theory and practice. Also, 
the synthesis suggests measures for improving evaluation 
and identifies pitfalls to avoid when developing evaluation 
strategies. 

Chapter 2 addresses the needs analysis process, which is 
the starting point of evaluation. However, the focus should he 
on assessing performance needs, not just training needs. The 
most critical work is performed at this step to ensure a suc-
cessful evaluation. The synthesis describes a new role for 
trainers, that of performance consultant. The critical tasks in 
this new role are identifying the correct needs, parmering with 
a client, linking training objectives to organizational strategy 
goals, and obtaining buy-in from stakeholders. 

Chapter 3 details several models of evaluation that begin 
with needs analysis and continue through the evaluation of 
business impact. Evaluation of training has generally followed 
a four-level model of evaluation first developed by Kirk-
patrick, where level 1 measures the reactions of participants to 
a program. level 2 measures the amount of learning resulting 

- 

from training, level 3 evaluates how behavior on the job has 
changed as it result of training, and level 4 evaluates the im-
pact of training on business goals (6). Discussions throughout 
the synthesis refer to this model. 

Chapter 4 examines methods for evaluating the impact of 
training. Several models are summarized that describe how to 
assess impact. Chapter 4 also lists several procedures for iso-
lating the true effectiveness of training; that is, being confident 
that changes in performance or the level of business effective-
ness can he attributed to training. A brief review of a model 
that addresses the factors that impact the transfer of training to 
the job is also presented. 

Chapter 5 presents examples of evaluation practices seen in 
transportation agencies. In reporting these practices, the syn-
thesis describes three rules of thumb that make the practices 
effective. 

Upon reading the synthesis, the reader should have a better 
understanding of the issues that surround evaluation of train-
ing, especially at the business level. The HRD professional 
should be in a position to begin formulating a more successful 
evaluation strategy. This synthesis also provides a bibliogra-
phy of resources that provide more detail on the models de-
scribed and direct the reader to leading texts on measurement, 
evaluation, and training. 



CHAPTER TWO 

ANALYZING TRAINING NEEDS 

A rigorous needs assessment is a valuable method of de-
termining what gaps exist between current performance and 
desired performance, how these gaps impact the goals of the 
business, and what intervention will best close or narrow the 
gaps. An effective needs analysis looks beyond the request for 
training and asks what affects performance besides a lack of 
knowledge or skill. The HRD professional involves members 
of the agency who will be impacted by the change in perform-
ance in addition to the person who initially requested training. 
This approach to needs analysis, in essence, changes the role 
of the trainer to that of a performance consultant. The assess-
ment must help the internal consultant to determine if training is 
the right intervention to solve a specific performance problem. 

The needs assessment process also enables HRD profes-
sionals to establish guidelines for their evaluation strategy 
prior to the implementation of a training program. More spe-
cifically, the needs assessment can (1) provide baseline measures 
of individual, group, and organizational performance, (2) deter-
mine the purpose and goals of the evaluation, and (3) identify the 
procedures to be used for evaluating the training program. 

This chapter provides an overview of the process that re- - 
sults from changing the role of trainers and HRD profession-
als. This change in perspective has been labeled "Performance 
Consulting" by Robinson and Robinson (7). The process of 
performance consulting describes both the consultative ap-
proach of the people involved in information gathering and the 
levels of analysis used to support an effective needs analysis. 
As an example of an information gathering approach, this chapter 
describes a popular method of workforce assessment, competency 
modeling, which is used to identify performance gaps. The chap-
ter concludes with a summary of needs assessment practices 
used by surveyed transportation agencies. 

- 

- 

- 

- 

ACTING AS A CONSULTANT 

Traditionally, trainers have had a reactive role in organiza-
tions. They have responded to needs based on the assumed 
learning needs of employees. Trainers did not question the re-
quests of line managers. In their new role as performance con-
sultants, HRD professionals form partnerships with manage-
ment to identify the interventions required to achieve superior 
performance. Thus, the focus becomes performance manage-
ment, not training. The key becomes identifying what people 
must do (i.e., performance) rather than what they must learn. 
One difference with this approach is that the performance con-
sultant works with others to identify solutions to the perform-
ance problem that may not include training. To be successful, 
the performance consultant must partner with numerous peo-
ple within the agency to drive change in performance and 
question basic assumptions about what needs exist. 

Partnering With Others 

The first step in performance consulting is identifying 
stakeholders, clients, and sponsors associated with the per-
formance problem. Identifying these people at the start helps 
ensure that everyone impacted by the performance problem is 
included in decisions made. This, in turn, increases buy-in and 
strengthens communication channels. 

The person making initial contact with the performance 
consultant, referred to as "the contact," may or may not be the 
person who is directly impacted by the performance problem. 
The performance consultant's first task is to determine who is 
the client; that is, who is the person with a need that is not 
being filled. This is the consultant's "true" client. By identify-
ing this person or persons, the consultant forms a direct chan-
nel to the person who understands the need and can provide 
business measures that are impacted by a successful change in 
performance. 

The client, however, may not be in a position to make de-
cisions concerning actions required to change performance. 
Therefore, it is also important to identify a sponsor. The spon-
sor becomes the highest-level advocate of the proposed inter-
vention in the transportation agency. This person provides the 
power to assign resources to the program and makes ultimate 
decisions concerning the program. Identifying the sponsor en-
sures that the needs analysis and the resulting intervention are 
valued by the organization. 

Another group of people to identify and include are those 
who will be directly impacted by the changes that the inter-
vention produces (i.e., stakeholders). The stakeholders may be 
external customers or may be other departments within the 
agency. Stakeholders include the participants of the program 
and the participants' supervisors. Accurate identification of 
the participants helps guarantee that the program will meet 
their needs as well as their level of understanding and ability. 
By involving the participants' supervisors, performance con-
sultants obtain their buy-in and can use them as sources of 
data for determining needs, identifying business metrics asso-
ciated with the needs, and determining the extent to which 
performance has changed after the intervention. 

It is critical to identify the client, stakeholders, and possibly 
the sponsor before conducting the needs analysis because they 
all have information that contributes to identifying the true 
need, which is the next step in the needs analysis. 

Questioning Basic Assumptions 

To identify the true need behind a performance problem, 
the performance consultant must question basic assumptions. 
That is, the consultant cannot simply assume that the need 



identified by the contact, or client, is the true need that must be 
fulfilled to change performance. 

The decision to deliver training is often based on the belief 
that training will fix most performance problems that exist 
within an organization. The role of trainer was to reply to the 
request with a customized or an existing program that met the 
stated need of the client. The trainer assumed training would 
fulfill the need. In the performance consulting role, the [-IRD 
professional questions that assumption. When approached 
with a request for training, the performance consultant must 
question not only if the need identified by the client is the cor-
rect need, but also if training is the best solution. 

Robinson and Robinson have identified four levels of needs 
that exist in defining a performance problem: business needs, 
performance needs, training needs, and work environment 
needs (7). This categorization of needs is not new. Mager and 
Pipe advocated a structured approach to identifying perform-
ance problems and stressed the importance of differentiating 
between knowledge and skill problems versus environmental 
problems that affect performance (8). 

Business needs are driven by the goals of the organization. 
They are the measures or indicators that define success for the 
organization (or department). Examples of a business need 
include a department's desire to attain a customer satisfaction 
level of 95 percent, or an agency's realization that it must up-
date its staff on the latest bridge construction techniques. 

Performance is the next level of need. A performance need 
refers to employees' behaviors, or the way they perform their 
job. A performance need would indicate that behavior has to 
change for employees to be more effective. 

The last level of need contains both training needs and 
work environment needs. A training need exists when em-
ployees must learn a specific knowledge, skill, or process in 
order to be effective. A work environment need refers to a 
process or internal system that must change to allow employ-
ees to perform successfully. These last two needs are com-
bined because both needs must be addressed to achieve the 
performance needs (although an intervention may not require 
change in both types of needs). 

The levels of needs are represented by a set of nested boxes 
(Figure 1). Business needs are located in the largest outer box 
because they are the needs that drive the success of the busi-
ness. All other needs impact business needs either directly 

-  

(i.e., performance needs) or indirectly (training needs and 
work environment needs impact business needs through per-
formance needs). The purpose of questioning assumptions, 
then, is to help the client identify the true need and then link 
the true need to a business need. That is, once the true cause 
for a performance problem has been identified, the role of the 
performance consultant is to link the change in performance to 
a business need. By doing this, the client and the performance 
consultant understand how the business will be impacted by 
closing a performance gap. Also, the performance consultant 
and client will be better able to identify indicators to measure 
the business impact of an intervention. As discussed in chap-
ter 4, identifying proper organizational indicators is a crucial 
step in evaluating the business impact of a training program or 
human resource intervention. 

LEVELS OF ANALYSIS 

Analyzing needs typically requires gathering information 
from several levels of the job: organizational level, task level, 
and person level (9). Combining information from all three 
levels shapes a comprehensive picture of what is needed to 
close performance gaps and can answer questions such as: 
what knowledge and skills are required to support the goals, 
what organizational barriers exist that may inhibit transfer of 
training, and what are the most appropriate indicators to 
measure business impact? 

The purpose of the organizational analysis is to identify the 
goals and mission of the organization and the critical opera-
tional measures by which performance against those goals is 
assessed. The ultimate goal of closing a performance gap is to 
increase the effectiveness of the organization; thus, identifying 
the specific goals of the organization ensures the proper inter-
vention is implemented. For example, a goal may be to in-
crease the responsiveness to customers as measured by re-
sponse time to transportation problems. 

Organizational Analysis 

The organizational analysis provides information crucial to 
a successful evaluation. As part of the organizational analysis, 

BUSINESS NEED 

PERFORMANCE NEED 

TRAINING NEED 
WORK ENVIRONMENT NEED 

FIGURE 1 Robinson and Robinson's level of needs. 



the performance consultant collects data that describe the re-
sources available for training. This could include identifying 
personnel, physical space, and equipment required. Encom-
passing all of these is the budget allocated to training. Since 
transportation agency budgets are usually allocated on an an-
nual basis, careful tracking of expenses for training (and 
evaluation) is required to determine if a training program, or 
other intervention, is cost-effective. 

Another focus of the organizational analysis is determining 
the educational climate of the organization; that is, how is 
training perceived within the agency? Survey data collected for 
this synthesis indicate that financial resources available to 
trainers (especially for evaluation) have generally remained 
stable, or declined, as detailed in chapter 1. This may indicate 
that training functions are not the most highly valued func-
tions within transportation agencies. A climate that is not sup-
portive of training may not provide the necessary reinforce-
ments after training to help employees practice and transfer 
their new skills to their jobs. Identifying an unsupportive cli-
mate indicates a work environment need that a training inter-
vention will not solve. 

Likewise, it is important to identify environmental con-
straints or supports that would impact how well learning 
transfers from the training medium back to the job. Agencies 
may need to create career ladders to reinforce the use of these 
skills and learning on the job. This may include systems 
within the transportation agency that may conflict with newly 
learned behaviors. For example, employees are being trained 
to work in teams, yet a compensation system provides bonuses 
to employees on an individual basis. On the other hand, a 
system that pairs up a new trainee with someone who has al-
ready been through training may facilitate transfer of new 
skills to the job. Identifying ,these barriers and supports to 
transfer of training prior to the program implementation would 
improve the effectiveness of the training and save training 
dollars. (Issues of transfer of training are discussed in more 
detail in chapter 4). 

- 
Task Analysis 

The next level of analysis is task analysis. Traditionally, 
this information has been gathered through surveys and ques-
tionnaires to determine what employees do in their position. 
Results of this analysis indicate what knowledge and skills are 
required for successful performance on the job, thus helping to 
identify training needs. 

A task analysis also provides information on the situational 
constraints of a position, according to Ostroff and Ford (10). 
Situational constraints include limitations of equipment, tech-
nology, or resources that impact the performance of an em-
ployee. In this context, the task analysis provides information 
on the work environment needs. 

Person Analysis 

The third level of analysis is the person level, which fo-
cuses on the level of skill or knowledge of the individual per-
former. The goal of this analysis level is to determine if a  

training need exists by comparing the level of skill or knowl-
edge currently held by employees against the levels required 
for effective performance. Methods of data collection include 
interviews, focus groups, direct observation, and the use of 
questionnaires. Robinson and Robinson prefer the use of 
questionnaires for several reasons, including their ability to (1) 
provide quantitative data that are easily tabulated, (2) reach a 
small or a large number of people, and (3) present questions in 
a consistent manner to all respondents (7). 

An important property of the person level of analysis is the 
ability to obtain a baseline measure of performance prior to the 
training intervention. Basarab and Root state that an evalua-
tion of the business impact of an intervention cannot be suc-
cessful without first establishing a level of performance prior 
to the intervention (11). By collecting baseline information, in 
combination with measuring both a control group (a group 
that is not exposed to the intervention) and an experimental 
group (a group that is exposed to the intervention), a desired 
change in the level of performance of the experimental group 
after the intervention indicates that the intervention was effec-
tive at changing behavior or performance. This level of analy-
sis is important in assuring that the training was matched to 
the right audience, delivered at the right level, and focused on 
the right objectives. 

COMPETENCY MODELING 

An approach to performance management that has recently 
become very popular is competency modeling. Developed in 
the 1970s by David McClelland, competency modeling is a 
method of identifying patterns of behaviors, beliefs, values, 
traits, and skills that characterize high performers in an or-
ganization (12). The advantages of competency modeling in-
clude the ability to (I) form a common language of perform-
ance requirements across similar positions or even across an 
entire organization, (2) identify systems and structures that 
support or inhibit competent action, and (3) build an architec-
ture of HRI) applications based on the competency model, in-
cluding needs assessment, identification of developmental op-
portunities, and performance management. 

In the context of needs assessment, competency modeling 
provides the performance consultant with a tool for collecting 
information for all the levels of needs identified above by 
Robinson and Robinson (7). During the development of the 
model, senior level executives and managers are interviewed 
to identify the goals and missions of the organization. Manag-
ers are also asked to identify high performers who exemplify 
successful performance that is aligned with the goals of the 
organization. In this way, the implications of organizational 
strategies for the skills and training required of individuals 
and teams become clear. 

The next step of the model building process consists of in-
terviewing the high performers to identify the behaviors, be-
liefs, values, traits, and skills that make them high performers. 
By interviewing multiple high performers, a pattern of the be-
liefs, values, and other factors emerges that describes the 
competencies necessary for high performance. The interview 



process also elicits information on cultural barriers and facili-
tators to high performance. 

Once a model has been identified, the process then allows 
individuals to be assessed against the model of high perform-
ance. This assessment, equivalent to a person-level analysis, 
allows a performance consultant and his or her client to iden-
tify where gaps exist in performance and helps target specific 
performance needs of the employees. Thus, the modeling 
process identifies needs at all levels and can be used to create 
a career development system as well as training to establish an 
integrated system for human resources. 

CURRENT TRANSPORTATiON AGENCY 
PRACTICES IN ASSESSING NEEDS 

In a survey sent to transportation agencies in the United 
States and Canada, respondents were asked to indicate what 
sources of information they used in assessing training needs in 
their agency. Respondents were allowed to select more than 
one option. The results appear in Table 1. The data indicate 
that training needs are most often based on management di-
rectives. Needs are also frequently assessed by determining 
employee performance gaps and are aligned with the mission 
and vision of the agency. Nine agencies used competency 
modeling as a tool for assessing needs, including Departments 
of Transportation from Arizona, New York, Delaware, Cali-
fornia, Florida, North Carolina, and the District of Columbia, 
as well as the Federal Highway Association (FHWA), and the 
province of Alberta. 

Agencies were also asked to name sources of information 
for needs analysis that did not appear on the list. Regulations 
and statutes comprised the most common source of information  

from written responses (by five agencies). Other responses in-
cluded safety concerns of the agency, employee development 
plans, directives from training conmittees and training coor-
dinators, and informal needs assessment. 

TABLE 1 

SOURCES OF INFORMATION USED IN THE NEEDS 
ASSESSMENT PROCESS 

Source of Infonnation Number of Responses 

Management directives 35 
Employee perlormance gaps - 29 
Organizational mission/vision 29 
Employee opinions and/or attitudes 23 
Strategic goals 22 
Customer satisfaction data 12 
Competency model(s) 9 
Other 11 

OVERVIEW 

The needs assessment process provides important informa-
tion to the performance consultant on a variety of issues. The 
consultant is able to identify who the "players" are for a given 
request for performance management. Also, the consultant has 
a process for determining the true need of the client. The needs 
assessment process also provides the performance consultant 
with information that will lay the foundation for a successful 
evaluation. The next chapter discusses specific models of 
evaluation that begin with information obtained during the 
needs analysis and continues through evaluation of the impact 
of training on the agency and its business. 



CHAFfER TEIREE 

CURRENT EVALUATION PROCESSES 

INTRODUCTION 

This chapter introduces three types of evaluation models, 
then describes and compares them in more detail. 

Evaluation of training has traditionally revolved around a 
model developed • by Kirkpatrick (13-16). His model of 
evaluation, which consists of four levels for measuring the ef-
fectiveness of training, focuses on evaluating training after a 
program has been conducted and participants have completed 
it. A more recent model of evaluation, by Brinkerhoff, includes 
not only steps for evaluating impact of training but also 
stresses the importance of evaluating the training method it-
self, and the process used for identifying needs and goals (17). 
His model contains six stages. The difference between the two 
models is their focus. Kirkpatrick's model is considered a 
summative model of evaluation whereas Brinkerhoff's model 
includes both summative and formative evaluation. 

Scriven coined the terms formative evaluation and summa-
tive evaluation (18). Formative evaluation occurs prior to and 
during implementation of a program. The purpose is to gather 
information about program operation in order to improve the 
training process. This includes conducting a proper needs 
analysis, identifying the correct objectives for a training pro-
gram, determining the most effective method of training, and 
targeting the correct people to receive training. Summative 
evaluation occurs after a program has been completed. Its fo-
cus is to determine how effective the program was at meeting 
its objectives. 

A third model of evaluation, by Robinson and Robinson, 
incorporates the levels of summative evaluation, as described 
by Kirkpatrick and Brinkerhoff, but also includes iinportaifl 
steps for creating a consultative partnership (1). 

In addition to describing each of the models and explaining 
the types of information collected at each stage within the 
models, survey results are presented that illustrate what 
methods of evaluation transportation agencies are currently 
using. 

KIRKPATRICK'S FOUR-LEVEL MODEL 

Kirkpatrick's model of evaluation is the most familiar and 
most commonly used model for training evaluation. It contains 
four levels at which data can be collected to measure the ef-
fectiveness of training (Figure 2): 

Reaction, which captures participant's reactions to the 
program, 
Learning, which measures how much a participant has 
learned in the program, 

Behavior, which measures behavioral change due to the 
program, and 
Results, which measures the impact the program has 
had on business indicators. 

LEVEL 1: REACTIONS 

Measures participant's opinions and attitudes towards: 
Content 
Process 
Instructor 
Value of the training expetience 

LEVEL 2: LEARNING 

Measures how much participant has learned 
Absolute measure—how much learning took place? 
Relative measure—how much change occurred? 

LEVEL 3: BEHAVIOR 
Measures what behaviors have changed as a result 

of training 
Measures what barriers/facilitators exist to impact transfer 

LEVEL 4: RESULTS 

Measures the change in organizational indicators as a 

result of training 

FIGURE 2 Kirkpatrick's (1959, 1960) four-level model of 
evaluation. 

Level 1: Reactions 

Information gathered at the "reaction" level of evaluation 
captures participants' opinions and attitudes toward the program 
including content, j)rocess, instructors, and facilities. Data are 
typically collected using survey forms that have both open-
ended questions and rating scales. Information is most often 
gathered at the end of the program before participants leave 
the training environment. 

Reaction level data were gathered by more transportation 
agencies responding to the survey than any other level of data, 
as shown in Table 2. The ease of data collection makes this 
level popular. Reactions to programs are often used as a tool to 
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TABLE 2 

LEVELS OF EVALUATION USED BY RESPONDING 
TRANSPORTATION AGENCIES 

Number of Responses 
Level of Evaluation 	 (out of 37) 

Level I: Reactions 35 
Level 2: Learning 18 
Level 3: Behavior 17 
Level 4: Results 12 

make decisions about programs in terms of allocation of re-
sources (i.e., which programs should be kept or revised). Also, 
reaction data provide performance information for the deliver-
ers of training. One state department of transportation uses re-
action level data to evaluate training conducted by outside 
contractors. This information contributes to decisions concern-
ing continued use of the contractors. 

Kirkpatrick provides several guidelines for performing ef-
fective evaluations at the reaction level (19). Guidelines in-
clude the following: 

- 
- 

Determine what you want to find out—decide if there 
are specific aspects of the training program you need to 
investigate. 

Time constraints and space on a form may limit the ability 
to obtain reactions to all aspects of the course. 

Design a form that will quantify reactions. Although 
qualitative information is useful for providing rich de-
tail, an effective evaluation form should contain items using 
a rating scale that allows quick, efficient collection of data. 
Time is saved both collecting data (participants are often 
eager to leave at the end of a program) and sunimarizing re-
sults (deliverers of training want quick feedback on their 
performance). Use of a quantitative scale also allows 
comparisons across different programs. 
Encourage written comments. Rating scales provide 
some, but not all, of the reaction information. Providing 
a comment section allows participants to write about is-
sues that might not have been included in other items. 
Written comments may also provide explanations for 
exceptionally poor or high ratings. 
Get 100 percent response immediately. Allow partici-
pants the opportunity to complete reaction fornis before 
leaving the program. Announcing at the beginning of a 
program that evaluations will be collected allows par-
ticipants to reflect on important issues as they arise 
during the course of the program. 
Get honest responses. The honesty of participants' re-
sponses is sometimes compromised if they are asked to 
sign the form or place their name on the form. Including 
a name allows the deliverer to measure attendance or to 
follow-up with participants for more information. [low-
ever, these reasons for asking participants to include 
their names should not outweigh the importance of get-
ting honest responses. An important guideline is to keep 
reaction forms anonymous. 

Level 2: Learning 

This level of evaluation measures how much the participant 
has learned from the program. Learning evaluations usually 
take the form of a paper and pencil test (in which participants 
must answer questions concerning the knowledge or skill they 
have acquired) or a skills test (which has the participant per-
form an activity that demonstrates their ability). 

Level 2 evaluations are sometimes omitted because evalu-
ators fear potential legal repercussions from using tests. These 
repercussions, generally seen as lawsuits filed by participants, 
may claim a test was not a valid measure of the participant's 
ability. The claim is most commonly seen when personnel de-
cisions, such as promotions or pay raises are tied to perform-
ance in training. Also, the resources and time necessary to 
construct valid tests may be prohibitive. 

Some alternatives exist that evaluators can use to side-step 
the issues described above. First, evaluators can create in-class 
exercises that allow the trainer to observe behavior similar to 
what is seen on the job. Case studies and exercises conducted 
near the end of the program can be used to measure learning 
and are less obtrusive to participants than a formal test given 
after the end of the program. 

Another alternative is the use of a competency-based as-
sessment (Figure 3). If an agency has developed a competency 
model that describes a level of performance necessary for suc-
cess on the job, an assessment tool, or test, that measures the par-
ticipant's performance against the model of competence makes 
it easier for the participant to understand how his or her per-
formance on the test is related to performance back on the job. 

No matter what form the test takes, Kirkpatrick offers sev-
eral guidelines to make an evaluation at the learning level 
more effective (19): 

Use a control group if practical—Compare the test re-
suits of a group of employees who have not received 
training to the results of the group that went through 
training. This provides stronger evidence that training 
has had an effect on the level of knowledge or skill for 
those who received training. 
Obtain a baseline measure of performance prior to 
training—obtaining a measure of performance, skill, or 
knowledge before training, then comparing that meas-
ure with a repeated measure after training allows the 
evaluator to identify a change in performance. This 
change may be attributed to training. (Chapter 4 de-
scribes 

e
scribes how change in this measure may not necessarily 
accrue to training, and describes methods for controlling 
for outside influences on measures of performance). 

Level 3: Behavior 

Level 3 evaluation assesses the degree to which behaviors 
have actually changed as a result of a training program. Al-
though learning may have been occurring, as assessed through 
the level 2 evaluation, physical or cultural barriers in the 
agency may prevent transfer of training. Level 3 evaluations 



11 

FIGURE 3 Competency model. 

examine behavior, typically 3 to 6 months after a training pro-
gram, to determine if transfer did occur. If transfer occurred, 
the evaluation may also identify factors in the agency that 
facilitate transfer. Likewise, noticing lack of transfer may lead 
to identification and removal of barriers to transfer. 
(Chapter 4 discusses factors that hamper and facilitate trans-
fer of training.) 

Data are often collected by surveying past participants and 
asking what new behaviors they have used on the job as a re-
sult of training. Also, supervisors, peers, and subordinates 
may be contacted to obtain others' perceptions of change in 
behavior. This latter method, often called a 360-degree as-
sessment, is a popular form of evaluating training based on 
competencies. The assessment tool consists of a number of 
behavioral statements and asks the respondent to indicate 
if the trainee is exhibiting the new behavior, how often they 
exhibit the behavior, and how effective they are when using 
the behavior. The use of multiple sources of ratings results 
in a more objective assessment since different sources may 
have different levels of exposure to the trainee or the specified 
behavior. 

The use of multiple sources of information is one of the 
guidelines that Kirkpatrick suggests for conducting more 
effective behavior evaluations (19). Two other suggestions 
include: 

Use of control groups if practical—similar to level 2 
evaluations, the use of control groups allows the 
evaluator to compare the behaviors of people who have 
not received training with those who have in order to 
compare the difference between the two groups. 
Allow time for a behavioral change to take place—
although learning can be demonstrated quickly, change 
in behavior takes more time. An immediate change in 
behavior could occur after training, but the important 
indicator of effective training is persistence of the 
change over time. For this reason, the gap mentioned 
above, 3 to 6 months, is often used to allow behavior to 
become consistent. 

Level 4: Results 

This level of evaluation measures the impact the training 
program has had on the organization, its key operational 
metrics and results. For example, has productivity increased? 
Has customer satisfaction increased? Has the number of acci-
dents decreased? Often, a dollar amount of savings (or ex-
pense) is tied to the answer to these questions. 

As training departments are trying to prove their "worth" to 
the organization, this level of evaluation has become the focus 
of many evaluation efforts. However, the ability to obtain clear 
results at this level of evaluation is difficult forthree reasons: 
(1) evaluators do not know how to measure results or what to 
measure. (2) the results of this level of evaluation may not provide 
clear evidence that training was the cause for the change in the 
measure, and (3) the time span required to see a change in the 
business measure, if the same measure is still being used, is 
sometimes so long that data become elusive and meaningful 
interpretation of a change in the measure is difficult. 

Kirkpatrick's guidelines for conducting successful level 4 
evaluations are similar to those described for level 3. However, 
Kirkpatrick adds an important caveat to the measurement of 
impact that evaluators sometimes overlook: absolute evidence 
that training was the cause for change, or obtaining a pure 
measure of the amount of impact, is impossible. The best ef-
forts of the evaluator are directed to controlling the influence 
of as many other factors as possible that could cause change in 
performance. 

Because of the emphasis on measuring impact, more detail 
on controlling for other factors, as well as specific methods for 
evaluating impact, are reserved for chapter 4, which specifi-
cally describes measuring the business results of training. 

BRINKERHOFF'S SIX-STAGE MODEL 

Brinkerhoff's model of evaluation is based on several im-
portant tenets: First, the goal of training evaluation is to de-
termine what impact a training program has had on the or-
ganization (17). Although the model contains many of the 
same methods of data collection as Kirkpatrick's model, and 
uses similar sources of data, the goal of all of the evaluation 
data is ultimately to determine how training has impacted 
business results. Each step contributes to this end. Thus, the 
second tenet of the model is that evaluation is a cyclical proc-
ess (Figure 4). That is, the results of evaluating payoffs of the 
training (Stage 6) do not get "filed away" but, rather, are used 
as data for the next cycle of needs analysis for the particular 
program. The evaluation process is constantly providing in-
formation to other stages. Finally, Brinkerhoff maintains that 
financial data are not the only source of information available 
to demonstrate impact. Anecdotes about the success of train-
ing programs are also a rich source of information. 

The first stage is an evaluation of the needs and goals of 
training. As with a typical needs analysis, this stage asks how 
great the need or problem is, and whether training is the most 
effective solution. Also, information is gathered to determine 
what other approaches to changing behavior are available and 
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Stage I: 	Evaluate Needs and Goals 

Stage II: 	Evaluate Program Design 

Stage Ill: 	Evaluate Program Implementation 

Stage IV: 	Evaluate Learning 

Stage V: 	Evaluate Usage and Program Effects 

Stage VI: 	Evaluate Payoff/Impact 

FIGURE 4 Brinkerhoff's (1987) six-stage model of evaluation. 

what would be the likely payoff as a result of training. Sources 
of information are performance analyses, observation, surveys, 
and organizational audits. 

The second stage evaluates the design of the training program. 
If training, in fact, has been identified as the best alternative for 
performance improvement, what design would work best? 
Evaluation at this stage not only asks if a program design 
would work, but also examines why other designs would not 
work. Useful data would come from literature reviews describing 
the effectiveness of training designs, pilot tests of current pro-
gram designs, and reviews by current participants. 

The third stage examines how the training program is op-
erating. This stage is most similar to Kirkpatrick's level 1 
(reaction). At this stage, evaluators determine if the program is 
operating as it should and, if not, identify what problems are 
arising. Participants are surveyed to determine what they liked 
and did not like. The cost of training is also determined. 

The fourth stage of the model evaluates learning. The 
measurement of learning takes place immediately after the 
training program. Knowledge and performance tests, observa-
tion of participants, and perhaps work samples are used to 
judge if participants learned the material, how well they 
learned it, and exactly what they learned. 

The fifth stage measures how the material from the pro-
gram 

ro
gram is being used and also if learning is enduring. The pur-
pose of this stage is to determine if participants are keeping up 
with and using what they learned. Evaluation results help de-
termine if only some of what a participant learned is being 
used and measure how well the knowledge or skill is being 
used. Methods for data collection include reports from peers, 
subordinates, and supervisors, observation, and an examina-
tion of work samples. 

The sixth stage of Brinkerhoff's model evaluates the pay-
offs associated with the program. More specifically, this 
evaluation level answers three questions: (1) What difference 
does having implemented the program make? (2) Has the 
identified training need been met? and (3) Was it worth the 
cost of training! To answer these questions, some of the same 
measures identified for needs analysis are used to measure 
impact: organizational audits, surveys, performance records, 
and cost-benefit comparisons. 

Although this is the final stage of a six-stage model, it is 
important to reiterate that the evaluation process does not end 
there. As demonstrated by the type and sources of data that are 
used for evaluating both stages one and six, the two stages 
form the ends of a loop that feeds information from the end of 
one evaluation process to the beginning of another. 

The two models of evaluation presented above share some 
obvious similarities. However, the differences between the two, 
with Brinkerhoff's model being more recent, illustrate how the fo-
cus of evaluation has grown to include pre-implementation study 
as well as providing alternatives to demonstrating impact. This 
cyclical model ties assessment, measurement, and evaluation 
together into a continuous improvement effort. The next model 
examined focuses, again, on the formative stage of evaluation 
to provide a more effective summative evaluation, that is, a 
stronger demonstration of business impact. 

ROBINSON AND ROBINSON'S TRAINING 

FOR IMPACT MODEL 

The importance of conducting careful and extensive "up-
front" work prior to implementing a training program is 
illustrated in Robinson and Robinson's Training for Impact 
model of evaluation (1). Similar to the two previous models, 
their model (Figure 5) includes the collection of data after 
training that describe reaction, learning, behavior, and opera-
tional changes resulting from training. What differs, however, 
is the importance of identifying a business need and clients, 
forming a collaborative relationship with clients, and reporting 
to clients. Their entire evaluation model is summarized in a 
12-step process: 

- 

Identify a business need. Business needs can be identi-
fied through a request from a person within the organi-
zation or as a proactive effort by the HRD professional 
(i.e., performance consultant) to determine future needs 
of the business. 
Identify and form a collaborative relationship with a cli-
ent. Once a need is identified, the performance consult-
ant identifies a client, a person with the power to make 
decisions and who has something at stake based on the 
effectiveness of the training program. Identifying the 
correct client is crucial to securing resources and having 
someone to provide appropriate business measures. 
Forming a collaborative relationship also emphasizes 
the client's accountability for the results of the program. 
Conduct an initial project meeting. The goal of the ini-
tial project meeting is to prevent the client from imme-
diately jumping into a training program. The role of the 
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FIGURE 5 Robinson and Robinson's Training for Impact model. 

performance consultant is to help the client become 
aware that training may not be the best solution. In this 
meeting, roles are determined and, ideally, a partnership 
is formed between the consultant and the client. 

4. 	Conduct a performance effectiveness assessment. In es- 
sence, this is a pre-measure of knowledge, skill, or per-
formance. This step allows the client and consultant to 
identify exactly where gaps exist that are causing 
noneffective performance. The goal is to determine 
the difference between what is and how things should 
be. 
Conduct a cause analysis. Once performance gaps have 
been identified, the next step is to determine why per-
formance is not where it should be. (This step ties to the 
various levels of needs presented in chapter 2). 

6. Tabulate and interpret results. At this step, the consult-
ant has obtained and summarized information to iden-
tify causes and effects of performance deficiencies. 

7 
	

Report results. Rather than provide the client with rec- 
ommendations on courses of action, the consultant 
meets with the client to jointly discuss and determine 

what the proper course of action will be. This allows the 
client to be involved in decision making and reduces 
resistance to any particular course of action. It also pro-
tects the consultant from blame resulting from unsuc-
cessful programs since decisions were arrived at jointly. 
Design the reaction and learning evaluation systems. 
This process begins before the implementation of the 
training program. The surveys and tests used to measure 
reactions and learning should be designed as the course 
is being designed to allow evaluation tools to accurately 
measure objectives of the course:  
Design tracking systems: behavioral, nonobservable, 
and operational changes (and impacts). Identification 
and design of these systems, prior to training, focuses 
the client and the consultant on the outcomes of training 
before training is actually implemented. This not only 
helps to keep the objectives of the program focused but 
also allows the client and consultant to determine what 
resources are required to conduct evaluations. Design of 
these systems is done by both the client and the consult-
ant in a collaborative fashion. 
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10. 	Conduct training. Only after all nine steps of preparation 
are completed is training conducted. All the systems for 
evaluation have been identified and designed. All the 
appropriate measures have been identified as well. 

11 	Collect, tabulate, and interpret evaluation and tracking 
data. This step includes both pretraining and post-
training measures of performance. Data are collected 
using the systems identified in step 9 and interpretation 
of data allows the consultant to determine if perform-
ance was impacted. 

12. 	Report to the client. Finally, the results of the evaluation 
are presented to the client. The client is involved in final 
interpretation of the results and in determining what 
impact training had on performance and on business 
measures. 

- 

Robinson and Robinson's model describes a process of 
evaluation that asks the trainer to take on a role that goes be-
yond traditional training. That is, by playing a more consulta-
tive role, the trainer shifts the focus of evaluation from a sum-
mative approach to that of a formative approach and can play 
a greater role in affecting performance and business results. 
Even if all 12 steps are not followed exactly, this model ad-
dresses key issues in the role of the consultant and the use of 
evaluation as a continuous improvement intervention. 

LEVELS OF EVALUATION AS PRACTICED BY 

TRANSPORTATION AGENCIES 

The last section of the chapter describes some tools that 
transportation agencies submitted or described as part of the 
distributed survey. Many agencies indicated that they used at 
least one of Kirkpatrick's four levels of evaluation, as indi-
cated in Table 2. (Kirkpatrick's model is used because it is the 
standard for evaluation of training). The section is not a com-
prehensive review, however, because agencies either did not 
provide a sample of tools, or liovided samples that were 
similar across more than one agency. The samples are pre-
sented in order of Kirkpatrick's model. 

Level 1: Reaction 

Of the 37 agencies responding to the survey, 35 conduct re-
action level evaluations. Both managerial and technical pro-
grams were evaluated. Items on the surveys were used to 
assess the effectiveness of the instructor(s), a particularly 
useful tool for agencies that contract instructors. Also, items 
assessed the usefulness of course material on the job, the for-
mat of the course, the depth of the course content, and oppor-
tunities for participants to practice learned material while still 
in the program. 

Open-ended questions on the reaction surveys helped to 
provide information at other levels of evaluation. For example, 
one item that provides needs analysis information read, "What 
alternative sources of training would accomplish the objectives of 
this course or your objectives in attending?" This item allows  

participants to suggest methods of training that might be more 
effective for transfer and less time consuming than current 
methods (e.g., on-the-job training versus classroom training). 
Another item asks if participants have had an opportunity to 
apply learning from the program. The information from this 
item identifies potential barriers to transfering learning to the 
job, an issue that arises when evaluating at level 3 (behaviors). 
For example, responses from this item could indicate that the 
environment did not support transfer, or that training was not 
given at the most opportune time. 

Agencies that did not evaluate reactions cited lack of re-
sources as the reason why data were not gathered. Also, some 
agencies were in the process of restructuring their training de-
partments and were not currently conducting reaction level 
evaluations. 

Level 2: Learning 

Eighteen of the 37 agencies indicated that they used a 
learning measure of one form or another. The majority of 
measures are for technical training courses primarily because 
technical skills are easily observed and measured. 

One agency uses a test to measure learning and makes per-
sonnel decisions based on the results. Test results also indicate 
the program's effectiveness. Equipment operators are given a 
written exam at the end of the program and must receive a 
passing grade to operate the equipment. The test is coupled 
with supervisory observation. The operators must demonstrate, 
to their supervisor's satisfaction, that they are capable of op-
crating the equipment. 

Another agency detailed how tests administered to partici-
pants were used to measure the validity of the training pro-
gram. Trainers tracked scores for participants who had passed 
and not passed the curriculum. Statistics concerning promo-
tion rates were also collected. The results of their analysis in-
dicated that there was a relationship between passing the 
course and promotions, such that participants who passed the 
curriculum were promoted at a greater percentage rate than 
participants who did not pass the curriculum. Although a re-
lationship 

e
lationship exists, it is important to realize that the presence of 
the relationship does not indicate cause and effect: that is, 
there is no proof that the training caused the promotions. Fac-
tors other than success in the training may have impacted 
promotion decisions. 

Several agencies described a pretest/posttest methodology. 
Learning measures are taken both before and after training to 
identify how much participants learned as a result of the 
training. This method helps isolate the effect the training, has 
on learning. Changes in scores can be attributed to learning 
from the program (although it is important to recognize that 
other factors may also cause a change in scores). 

Level 3: BehavIors 

Seventeen agencies surveyed assess training programs at level 
Behavioral assessment is more often seen in management 



15 

training partly because no simple learning measures exist to 
determine the amount of learning of "soft" skills that are typi-
cal of management training programs. Behavioral assess-
ments are also common methods for evaluating competen-
cies, or patterns of behavior, motives, traits, knowledge, 
and skills. Learning tools cannot assess all the components of 
competencies. 

The most common method of data collection is through su-
pervisory observation and feedback. Several agencies specifi-
cally described this method of data collection. Agencies collect 
data from participants, supervisors, upper management, and 
customers to determine how behavior has changed. Some 
methods were slightly more structured, with data being col-
lected both during classroom sessions (through observation) 
and in follow-up interviews with participants and supervisors. 
One agency described a Proficiency Guide that lists behaviors 
specific to a piece of equipment, on which each participant is 
rated. 

Other guides include lists of behaviors that are linked to 
performance appraisals and to course objectives. The lists 
provide participants with expectations and goals for their per-
formance development that allow them to know how they will 
be evaluated on the course and on their job. 

One department of transportation developed a method for 
determining baseline measures of performance. A participant's 
supervisor is asked to rate the participant's current level of be-
havior immediately following the program and is informed 
that he or she will be contacted again in several months to re-
evaluate the participant's behavior. Each item on the sur-
vey is linked to a specific skill area and objective of the 
course. 

Many of the questions on level 3 evaluations focus on be-
havioral changes that have (or have not) occurred. Another fo-
cus of this level of evaluation is the identification of harriers 
that may prevent learning and of supporters that facilitate 
learning, in conducting an evaluation of an assessment center, 
an agency asked participants to evaluate transfer with the fol-
lowing item: "The exercises in the assessment center accu-
rately reflected current or future job demands." This item helps 
trainers identify other factors beyond the influence of the 
trainer that can impact the effectiveness of training. In this ex-
ample, the timing of the training program has an impact on the 
ability to transfer knowledge or skill. In order for participants 
to practice and apply learning, they must return to a job that 
allows them opportunities to practice (the reader is referred to 

Broad and Newstrom (20) for a comprehensive list of factors 
that influence transfer of training). 

Level 4: Results 

Due to the specific interest in evaluating at level 4, a sepa-
rate chapter is devoted to issues of evaluating results and im-
pact of training on business needs. Therefore, examples of 
level 4 evaluations provided by survey respondents are avail-
able in chapter 4. 

Overall, the results of the survey of transportation agencies 
support research by Robinson and Robinson (1). They found 
that across many organizations, level 1 evaluations are rou-
tinely conducted. The use, of level 2 evaluations, however, 
varies widely across organizations, depending on the types of 
positions that exist within the organization and the ease with 
which learning can be evaluated. In measuring behavioral 
change (level 3), transportation agencies were more active 
than other types of organizations. This relates to the large 
number of technical positions that require training and the 
ease of observing behavior on equipment. Transportation 
agencies also rely a great deal on supervisory interviews 
(although often informal) to capturedata concerning behav-
ioral change. The difficulty in evaluating at level 4 in transpor-
tation agencies is similar to and consistent with that of other 
organizations. 

OVERVIEW 

The models of evaluation presented in this chapter share 
sources of data, methods of data collection. and methods of 
data analysis. The trend in evaluation, however, is toward a 
more collaborative method of identifying needs and measures 
of business impact. Where evaluation once started after the 
training program was completed, newer models conduct sig-
nificant parts of the evaluation work prior to program imple-
mentation. The ability to identify relevant measures prior to 
training, obtain baseline measures before training occurs, and 
create a collaborative relationship with the client all are steps 
in reaching the critical element of training evaluation: an 
evaluation of business impact. The next chapter details spe-
cific methods of evaluation of impact, and provides steps for 
isolating the true impact of training. 
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CHAPTER FOUR 

MEASURING THE BUSINESS RESULTS OF TRAINING 

INTRODUCTION 

A recent study by the American Society for Training and 
Development (ASTD) indicates that approximately two-thirds 
of training managers feel pressure to show that training pro-

'grams are producing "bottom-line" results (21). However, sur-
veys of industry show that measuring the impact of training on 
business results is still the least commonly used method of 
evaluation (1). The primary reason for this is the difficulty in 
conducting a proper evaluation and being able to attribute 
changes in performance to training. The purpose of this chap-
ter is to simplify the process of conducting evaluations of the 
impact training has on business results and to describe meth-
ods for ensuring greater effectiveness of training. 

The chapter describes several methods for evaluating busi-
ness impact and explains how to isolate the effects of training 
from other potential factors that influence performance. A model 
for assessing factors that influence the transfer of training is 
also presented. 

- 

MODELS FOR EVALUATING IMPACT 

The ultimate goal of most HRD program evaluations is to 
demonstrate that the program has had an impact on business 
results and has met the stated needs. Calculations of cost-
benefit ratios and returns on investment (ROIs) often accom-
pany this level of evaluation, although Phillips advocates the 
addition of a fifth level of evaluation that encompasses ROl 
calculations (22). (His method is discussed in more detail be-
low). What follows are descriptions of evaluations of impact 
that correspond to the models of evaluation discussed in 
chapter 3. 

Brinkerhoff's Stage Six: Evaluating Payoff 

As detailed by Brinkerhoff, the purpose of Stage Six of 
program evaluation is to assess the value of an HRD pro-
gram's payoffs (17). The two main questions that must be an-
swered at this stage are: Did the program achieve its goals in 
addressing the stated need and, did the program achieve its 
goals in a cost-effective manner? To answer these questions, 
the HRD professional or performance consultant must care-
fully answer four more detailed questions outlined below. 

The first question to answer is: What benefits have resulted 
from the training or HRD program? Part of the answer for this 
question emerges from the results of Brinkerhoff's Stage Five, 
which examined use and endurance of training. In other 
words, data that demonstrate that new skills or new behaviors 
are being performed and are lasting over time, provide a  

starting point from which to identify benefits. Work done 
during the needs assessment (Stage One) provides the HRD 
professional with the expected benefits to which behaviors are 
linked. Also, Brinkerhoff developed a taxonomy of levels of 
organizational benefits that result from improved performance 
to help HRD professionals determine the appropriate benefits. 
The taxonomy includes: (1) survival of the organization. (2) 
profits and profitability, (3) growth and expansion, (4) em-
ployee welfare, and (5) social welfare. Each level can poten-
tially benefit from an HRD program, and a program can 
benefit more than one level. Thus, by identifying which level 
the program impacts, the HRD professional can more easily 
identify direct measures of impact. Brinkerhoff reminds the 
HRD professional that the benefit linked to a specific behavior 
or skill may vary among organizations. For example, two 
agencies may implement a similar HRD program for the pur-
pose of changing the behavior of managers so that they are 
more sensitive to employees' needs. However, one agency may 
see the benefit of that change to be decreased number of em-
ployee grievances (which is linked to time lost on the job to 
attend grievance hearings) while another agency sees the 
benefit to be improved employee morale (which is tied to 
higher productivity). 

Once the benefits of HRD interventions are identified, the 
next question is: What is the value of each of the benefits of 
HRD? This question is a natural follow-up to the first question 
because an intervention must have some value to the organi-
zation to be considered a benefit. The goal of this question is 
to quantify that value. 

The goal of quantifying the value of benefits of an HRD 
program to an organization is often identified as the most dif-
ficult part of this level of evaluation, especially for "soft" skills 
training. Success at this level relies on extensive work con-
ducted prior to the design of the HRD program. Proper identi-
fication of needs and close collaboration with the client lead to 
better identification of benefits and to indicators that can 
measure the value of the program. 

Brinkerhoff suggests that, in some situations, extensive ef-
forts to determine quantifiable measures or dollar values to 
benefits may not be worth the trouble. For example, a program 
designed to increase safety may result in three lives being 
saved over the course of a year. The cost of delivering that 
program seems inconsequential when compared to the benefit 
of saving three lives. Also, a combination of qualitative and 
quantitative data might be adequate to demonstrate benefit. A 
supervisory training program implemented to increase effi-
ciency of a performance appraisal system may be evaluated 
with quantitative data that describe how much time is saved 
during performance appraisals, thus providing a dollar value 
of time saved. These data can be supplemented with qualita-
tive data (e.g., interviews with supervisors, direct reports) that 
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describe a much more efficient and useful process for perform-
ance appraisal. Finally, other sources of information could be 
used to acquire value estimates. 

The third question in the process of evaluating the impact 
of an HRD intervention is: How do the benefits of the program 
compare to the costs of the program? The answer to this ques-
tion comes easier than the answer to the previous question be-
cause costs associated with implementation are easier to track. 
The difficulty with this step, however, is identifying all the as-
sociated costs of a program, both direct and indirect, in addi-
tion to the costs typically associated with training, such as 
trainer's time, cost of materials, and participant's time, pro-
grarris also entail opportunity costs. Opportunity costs include 
money or time spent on training that could have been used 
elsewhere. For example, a participant's time spent during 
training could include lost revenue to the agency. Works by 
Cascio, Spencer, and Fitz-enz provide more information on 
costing HRD functions (23, 24, 25). 

The fourth question that Brinkerhoff addresses to help de-
terrnine the impact of training is: To what extent has the initial 
HRD need been resolved? The reactions to it program may be 
positive, participants learned new skills and were able to ap-
ply them on the job, but the program may not have addressed 
the need. To answer this question, the HRD professional 
completes the cycle of Brinkerhoff's model by returning to the 
needs analysis conducted in Stage One, and comparing results 
from a new analysis to the results of the initial analysis. The 
answer to this question might reveal that the need was ad-
dressed and the program ended. The results might also indi-
cate that the program must be revised because the needs were 
not adequately met. The results might unexpectedly demon-
strate that the program impacted other areas of the business 
that were not initially anticipated. The answer to the fourth 
question ultimately leads to decisions about the program itself, 
which begin a new cycle of evaluation and program imple-
mentation. 

- 

- 

- 

Robinson and Robinson's Training 
for Impact Model 

Robinson and Robinson describe a method for tracking the 
impact of HRD programs on the organization using the ap-
proach of a performance consultant (see chapter 2 for details 
on the role of a performance consultant) (1). The tracking of 
impact uses operational data to calculate the costs of the pro-
gram and compares them to the benefits of the program. 
Identifying costs associated with a program is generally easy, 
although there is not a set method for doing so. Different or-
ganizations include different measures. Determining benefits 
is much more difficult because methods for doing so differ 
from situation to situation and measures are not always easy to 
identify. The key to successful cost-benefit measurement is 
close work with the client. In the cost calculation, it is crucial 
to reach mutual agreement with the client with respect to what 
costs will be included in the calculation. This, in turn, pro-
motes buy-in from the client, and increases the chance for 
successful evaluations because the client has a stake in the  

process. On the benefit side, the client provides information 
on what operational indicators will accurately measure impact 
of training. Robinson and Robinson also stress the importance 
of identifying benefits from a program that do not have a dol-
lar value attached to them. 

To effectively track the results of a training intervention, the 
Training for Impact model lists seven questions to ask (Table 
4). The first is: Who is the client, and what is the business 
need for the training effort? As outlined in chapter 2, the pur-
pose of identifying the client is to be sure that the person sup-
porting the program has a stake in its outcome. The client will 
want to see positive results from the program and will work 
with the consultant to reap results. Also, identifying the busi-
ness need at this early stage of a needs analysis ensures that 
the program is based on objectives that will address the needs 
of, the business. Identifying business needs makes identifica-
tion of accurate operational indicators easier as well. 

TABLE 4 

TRAIN1NG FOR IMPACT MODEL 

Guide Questions Actions 

Who is the client? What is Results measurement; objective- 
the business need? based; identification of accu- 

rate business needs 
What is the cause of the Detennination of training inter- 
problem? vention can address the 

problem 
What are the operational Identification of measures 
results that the client and linked to the problem 
the performance consult- 
ant want to track? 
What knowledge or skills Benchmarking from previous 
are operationally linked to results; observe successful 
the desired results? performers; pilot testing 
What is the total cost of Partnering with the client to 
developing and implement- identify costs 
ing the program? 
What information will be Identification of measures by 
used to determine whether client of meaningful and 
the desired results occur? credible measures; parameters 

for data collection 
What is the appropriate Affected by seasonality, fluc- 
waiting period to deter- tuation in operational 
mine effectiveness? measures 

The second question asks: If training is addressing a busi-
ness need, what is the cause of the problem? For a training 
program to have impact, it must be determined that the cause 
of the problem can be addressed through training. A lack in an 
employee's level of skill or knowledge must be at least part of 
the problem in order for training, as an intervention, to have an 
impact.. 

The third question is: What are the operational results that 
the client and the performance consultant want to track? Lit-
erally hundreds of measures exist to track the operations of the 
business. The key to this step is identifying the measure that is 
linked to the identified problem. Often, this measure was used 
during the needs analysis and can be used again to track 
changes after training. In cases of some managerial training, 
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however, Robinson and Robinson recognize that identifying 
and tracking measures that are linked to training is sometimes 
difficult, if not impossible. In these cases, they recommend 
interviewing managers who are impacted by training and ob-
taining anecdotal information concerning impact of training. 
This will provide data at the managerial level that may still be 
translated to dollar values. 

Although measures have been identified, it is also impor-
tant to be sure the measures are linked to training. The fourth 
question is: What knowledge or skills being taught in training 
are causally linked to the operational results to be tracked? In 
other words, how can the performance consultant be sure that 
the knowledge or skills being trained for are the ones that will 
cause a change in the operational measure? Robinson and Robin-
son outline three methods to determine a causal relationship. 

The first method for identifying causality is a review of the 
literature pertaining to the skill or knowledge being trained 
for. Previous research may demonstrate that a specific skill 
will impact operational results in a predictable way. This type 
of henchmarking is invaluable whether the examples are from 
transportation or from other industries. 

Another method to determine causal links is to observe 
successful performers. By observing someone who is success-
ful at reaching a specific operational result, such as efficiently 
managing a road crew, the consultant can determine what be-
haviors, skills, and knowledge lead to the successful perform-
ance. The observational method results in direct links between 
action and results. This is similar to the competency modeling 
approach described earlier. This model of performance can 
then be used to assess other individuals to determine what 
skills or knowledge they lack. 

The third method described involves pilot testing a training 
program and tracking the results. in piloting, the program is 
administered to a small group whose performance is tracked 
over a short period of time, perhaps several weeks. A change 
in performance that does not occur for individuals who are not 
in the pilot program (i.e. the control group) can be strongly at-
tributed to the program. Piloting a program also allows the 
performance consultant to make adjustments to the program 
prior to its agencywide implementation. 

The fifth question to ask when tracking operational results 
is: What is the total cost of developing and implementing the 
program? As with Brinkerhoff's model, the items included in 
determining cost vary from situation to situation and between 
organizations. At this step, it is important to partner with the 
client to reach agreement as to what costs will be included. 

Question six asks: What information will you use to de-
termine whether the desired operational results are occurring? 
Front-end work becomes crucial because the client must assist 
the consultant in identifying the measures that will be most 
meaningful and credible. If possible, use measures that al-
ready exist and information that is being collected. This 
will make data collection easier and usually demonstrates 
that the organization sees that indicator as important and 
worthwhile. 

The seventh, and final, critical question to ask for tracking 
operational results is: How long must you wait to determine 
whether the desired operational results are occurring? Typically,  

waiting periods are 3 to 6 months to see change at the opera-
tional level. Sometimes, the wait is even longer. There are sev-
eral reasons for this delay. First, performance may change im-
mediately, but the full impact of this change on the 
organization does not become apparent for some time. Second, 
the organization may experience seasonal fluctuations in op-
erational measures. Waiting to take measures increases the 
chance of properly attributing change in operational measures 
to training. To circumvent the problem of seasonal variation, 
Robinson and Robinson suggest taking measures of opera-
tional indicators in the same quarter as the pretraining meas-
ure, but one year later. 

In the Training for Impact model, the success of tracking 
the impact of training relies heavily on work conducted before 
the training intervention. Working with the client to identify 
the proper needs and the proper operational indicators in-
creases the success of the evaluation in measuring impact. 

Phillip's Level 5 ROl Model 

While the two previous models discussed alternatives to 
obtaining dollar values for business indicators to calculate re-
turn on investment (ROl), Phillips has developed a model for 
ROl based on Kirkpatrick's levels of evaluation (22). In his 
model, Phillips also advocates a fifth level of evaluation that is 
exclusively devoted to ROl. The purpose of adding a fifth 
level is to compare the costs of a program to the benefits of a 
program. 

In discussing his model of evaluation, Phillips lists several 
myths of cost-benefit analysis: (1) it takes too much time, (2) 
it is too complicated, (3) it is inaccurate, and (4) there is no 
effective method of assigning a value to performance im-
provement. His model demonstrates that these myths do not 
hold. The basic tenet of Phillip's model is that ROl data need 
not be collected for only level 4 evaluations. ROl can also be 
demonstrated for other levels of evaluation. 

Prior to the implementation of a program, ROl can be cal-
culated using the process typically used for cost-benefit 
analysis. The costs of the program are calculated, the benefits 
of the program are calculated using estimates of what change 
in performance or business measure is anticipated, and the 
return on investment is determined from the ratio of costs to 
benefits. 

ROl can also be estimated using reaction data. At the end 
of the program, four questions are asked of participants to es-
timate the potential ROl. 

Participants identify what knowledge or skill has been 
improved. 
Participants describe what actions are planned using the 
newly acquired skills and knowledge. 
Participants describe what impact the improvement will 
have on their work and what the dollar impact of this 
change is. 
Participants are asked to provide the basis for obtaining 
their estimates of dollar impact and their level of confi-
dence in their estimate. 
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The result of this analysis is a comparison of the cost of the 
program with estimates of the benefits of the program. Al-
though it may be argued that this does not provide the most 
accurate estimate of benefit, this method does provide a more 
accurate picture than estimates obtained during the pre-
program ROl calculation. 

Assessing ROT using Level 2 data becomes more involved 
because an empirical link must be demonstrated between 
learning data and performance. The first step in the process is 
the development of a test, to be administered at the end of the 
program, that accurately reflects the objectives of the program 
and is job relevant. The test could be a skills test or a list of 
behavioral indicators. Next, a relationship is established 
between the scores from the test and measures of the perform-
ance of individuals. This typically is a correlation that demon-
strates a positive relationship between scores and perform-
ance. A high correlation indicates that participants scoring 
high on the test are also high performers on the job. Based on 
the relationship, it is also possible to make predictions about 
the level of performance of each participant given their test 
scores. The next step is to convert performance data to a 
monetary value. That is, for a specific level of performance or 
increase in performance, what is the dollar value of benefit as-
sociated with that level of change in performance. Finally, the 
predicted value of the program, based on the performance 
data, is compared to the cost of the program. 

Level 3 measures change in behavior on the job. The fol-
lowing steps describe the process used to determine RO! for 
behavioral change using Phillip's model: 

Develop competencies for the job. The competency is 
the combination of knowledge, skill, and behavior that 
leads to successful performance. A job may have mul-
tiple competencies describing successful performance. 
Determine what percentage of the competencies that de-
scribe the job are being addressed in the training pro-
gram. 
Using salaries, employee benefits, and market value 
information, determine the monetary value of the com-
petencies. That is, determine how much it costs the or-
ganization to pay someone who has the required level of 
competence. 
Calculate the worth of skill levels of participants before 
and after training. Measures of skills can be obtained 
using surveys of behaviors. The difference between 
post- and pretraining scores reflect the change in per-
formance attributable to training. 
Subtract the posttraining values from the preprogram 
values to determine an estimate of the added value of 
the change in competence. 
Compare the total added benefits with costs of the 
program. 

The fourth level of evaluation, results, is the level at which 
ROT calculations are usually conducted and Phillips does not 
add new methodologies to this level. 

His model does include suggestions on making the ROT 
calculation process more effective and efficient. Because the  

time-intensive nature of some of the data collection tech-
niques, he advocates that evaluators be selective in choosing 
programs for which to calculate RO!. Programs that are likely 
candidates for conducting Level 4 and Level 5 (ROl) evalua-
tions are those that (1) will be run for a long period of time, 
(2) are important to meeting the organization's goals, (3) are 
higher in cost to implement and deliver, (4) are highly visible, 
and (5) have large target audiences. 

Phillip's model also stresses the importance of obtaining 
management buy-in when conducting ROl calculations. Man-
agement must believe in the methods being used to calculate 
dollar values in order to have a useful evaluation. 

OVERVIEW 

Numerous models, and countless variations, exist for 
measuring the impact of a training program on business 
measures. Models are based on careful identification of needs, 
proper identification of the business measures that will be im-
pacted, and estimations of dollar values associated with 
change in the business measures and change in performance. 
In-depth work performed prior to training will lead to more 
effective measures of impact. 

ISOLATING THE IMPACT OF TRAINING 

Implicit in all the models mentioned above is the need to 
isolate the true impact of training as the cause for change in per-
formance. Although the operational measures of a business need 
may change after training, it is not always possible to directly 
attribute the change to training. The following sections de-
scribe several common influences to behavior or performance 
that may mistakenly be attributed to training, as well as meth-
ods for separating the effects of training from other factors. 

Factors Influencing the Validity 

of Training 

Goldstein describes two conditions that may exist when 
measuring performance: criterion deficiency and criterion 
contamination (26). Criterion deficiency exists when the tool 
being used to measure performance does not adequately 
measure all the behaviors or aspects of performance that have 
been impacted by training. For example, a questionnaire is 
administered to supervisors of employees who have partici-
pated in a time management seminar. The questionnaire asks 
supervisors to rate how many daily goals employees are 
reaching since attending the seminar. Although the question-
naire captures some aspects of time management, the tool is 
deficient in that it does not measure other behaviors, such as 
use of daily logs. The other condition is criterion contamination, 
which occurs when the tool used to measure performance 
is also measuring other factors. A common example of crite-
rion contamination is a mathematical test sometimes used as a 
measurement of basic level math skills. in addition to testing 
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for math, performance on the test is also influenced by the 
participant's ability to read. Poor performance on a test that 
contains word problems might indicate either poor math skills 
or poor reading skills. 

Evaluators need to use care in considering only general 
measures of performance against which to assess the effec-
tiveness of training. Campbell notes that overall performance 
is affected by numerous factors, only one of which is training 
(27). In essence, using a global measure of performance is 
similar to assuming that a lack of knowledge or skill is always 
the problem when identifying performance gaps and that 
training is always the solution. 

While the examples above demonstrate potential errors in 
measuring performance, the following factors influence per-
formance itself. That is, the factors described below might 
lead an evaluator to erroneously conclude that training im-
pacted performance when, in fact, change in performance was 
due to another factor (5). 

History—Performance can be affected by changes that oc-
cur through the passage of time. This factor includes the work 
environment factors described in chapter 2. Changes to the or-
ganization, job redesign, or implementation of new work sys-
tems are examples of factors that can influence performance. 
These factors can influence both behavioral measures and 
learning measures if the learning measure is not administered 
immediately after the program. 

Maturation—Participants' performance may change simply 
as a result of physiological, biological, or psychological fac-
tors that impact their behavior. For example, if a long period of 
time passes between training and behavioral assessments, 
changes may be due to increased strength, decreased mobility, 
or increase in maturity or experience. Similarly, participants 
may learn from other sources, thus behavior changes, but not 
because of the specific training program. 

Pretesting—Pretesting participants is a useful method for 
identifying performance gaps and assessing pretraining levels 
of performance. However, administering a posttraining test 
that is similar to the pretest may result in inflated scores due to 
the participants' familiarity with the test or due to the oppor-
tunity to practice the desired behaviors before the posttest. As 
a result, higher scores on the posttest may be erroneously at-
tributed to the training program when the improvement re-
sulted from practice. This problem, however, does not imply a 
pretest should not be used. Rather, a control group should be 
given the pretest as well. 

The examples above demonstrate that a number of factors 
may lead evaluators to inappropriately attribute changes in per-
formance scores to training. The following section describes 
methods for isolating the impact of training and increasing 
confidence in the fact that training was responsible for change 
in performance or change in the organizational measure. 

Separating Effects of Training from 

Other Influences 

Pretest-Posttest—One of the most common methods for 
isolating the impact of training is through a pretraining and  

posttraining assessment of performance and skill. Participants 
are assessed prior to the training program and then after 
training has been administered. Changes in the scores of par-
ticipants can be attributed to training. This assessment can be 
conducted at both learning and behavioral levels of evaluation. 
This method does have some limitations, as were described 
above. For this reason, it is sometimes advantageous to use a 
control group as well. 

Control groups—Another common method for isolating 
impact is through the use of control groups. A control group is 
a group of employees who do not receive training but are 
similar to the group receiving training. They are similar in the 
sense that they may all come from the same department, have 
similar levels of knowledge and skill, or have the same tenure. 
Both groups are measured using the pretraining assessment 
tool and then again on the posttraining assessment tool. If 
training is the cause of change in performance, then the con-
trol group scores will not change, while the scores for the 
training, or experimental, group will change. A small change 
may occur in both groups for the reason described above: a 
practice or learning affect as a result of having taken the pre-
training test. However, the experimental group should experi-
ence a larger change in test scores. This issue also applies to 
behavioral measures. The purpose of comparing groups that 
are similar is to isolate impact even more. Differences in group 
scores are less likely to be attributed to differences in the na-
ture of the group themselves if they are matched on important 
variables such as experience, skill, and tenure. The alternative 
to creating matched groups is to create two randomly assigned 
groups. According to this method, participants are randomly 
assigned to either the experimental or the control group. It is 
then assumed that important factors such as those listed above 
will be approximately equal for both groups. 

Several potential limitations exist when using control and 
experimental groups. First of all, the nature or size of the busi-
ness or department might preclude an evaluator from assign-
ing groups randomly or evenly matched. A department might 
not be large enough to create two groups. Also, the use of 
control groups might be somewhat amenable to classroom 
settings where a quantifiable measure of learning or perform-
ance is obtainable. However, other measures of learning or 
performance might be too difficult to assess in a classical con-
trol-group design due to practical business constraints. In 
these cases, it may be argued that a one group pretest-posttest 
design may be adequate to attribute change in performance to 
training. Finally, bad feelings can arise in control groups that 
do not have access to training. It is typically suggested that 
once the link between training and impact has been demon-
strated, all participants receive training (19). 

Trend line—Trend line analysis provides an empirical and 
graphical method of isolating changes resulting from training. 
Trend line analysis involves collecting performance and op-
erational data for a period of time that includes the training 
intervention as well as a period of time after training. The 
performance measures and the operational measures linked to 
performance are identified with the client. On a regular basis, 
data are collected from both measures and plotted. If training 
impacted performance or operational measures, then the line 
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plotting each data point would demonstrate a change in the 
shape of the line following training that is not consistent with 
the general trend of the line before training. This change 
would also be apparent when seasonal fluctuations are evident 
in the operational indicator. The longer data are collected prior 
to and following training, the more confident the evaluator can 
be in identifying training as the cause of the change. 

Multiple sources of data—Using multiple sources of data 
helps to isolate the impact of training because this decreases 
the possibility that changes in performance were due to ran-
dom fluctuations or problems with the measures themselves. 
Kirkpatrick's four levels of evaluation provide an ideal frame-
work for obtaining multiple sources of data. 

The collection of data on learning, behavior, and business 
results on the same group of training participants provides 
evaluators with a method of isolating impact because they can 
track changes over time and across all the measures. (Reaction 
data are not included because research has demonstrated that 
reaction data are not directly related to the other levels of 
evaluation). More specifically, if a change in behavior occurs 
(measured 3 months after training) and a learning measure 
demonstrates an increase in the level of knowledge or skill, the 
HRD professional is more confident that training was the 
cause for change because the change was evident in two 
measures. However, change in behavior but no change in 
learning suggests that another factor outside of training may 
be influencing behavior. It may also be argued that the tool 
used to measure learning was not valid. In either case, it war-
rants further investigation and limits the HRD professional's 
ability to state confidently that training was the cause. Simi-
larly, a change in the business indicator but no change in be-
havioral measures for the same group suggests that skills or 
behaviors that should have been learned during training are 
not being used, but the business is still being impacted, by 
another factor. It could be the case that training was the cause 
for impact, however the wrong behaviors were identified as 
being linked to the business measures. Again, this would war-
rant further investigation by the HRD professional and the cli-
ent(27). 

OVERVIEW 

Several issues and methods have been presented that ad-
dress the issue of determining if training was the true cause of 
change in performance or business results. The HRD profes-
sional can never be 100 percent sure that training was the only 
cause for change. However, awareness of some of the issues 
that arise when measuring learning, behavior, and results, and 
practicing methods to isolate the effect of training can signifi-
cantly increase the level of confidence significantly that train-
ing did, in fact, impact performance and the business. 

TRANSFER OF TRAINING 

In addressing the effectiveness of training, the focus of 
evaluation is often on achieving a measure of results. The 
conclusion that no change in business results indicates that 
training was not effective is only partly true. Participants may 
have learned new skills or knowledge required to impact the 
business: however, something else is preventing them from apply-
ing the new skills to the job. The last section of this chapter 
discusses the issue of tralisfer of training. The goal, however, 
is not to provide an exhaustive list of potential barriers but 
rather make the reader aware of where barriers may exist. A 
comprehensive list of factors that influence transfer may be 
found in the book Transfer of Training, by Broad and New-
strom (20). The authors also describe strategies for reducing 
barriers to transfer. 

According to Broad and Newstrom, transfer of training can 
be impacted in one of nine categories. On one level, transfer is 
influenced by the trainer, the participant, and the supervisor. 
On the other level, transfer can be impacted before, during, 
and after training. Figure 4 illustrates this matrix. For exam-
ple, a supervisor who tells employees, "You can attend train-
ing but I don't see how it's going to help you" is creating a 
barrier prior to training by forming doubts in the participant's 
mind as to the usefulness and effectiveness of the training. 
Similarly, a trainer who provides little opportunity for practice 
during the training session is blocking transfer by decreasing 
the chance that the participant will properly learn the skill or 
knowledge. Finally, a participant may inhibit transfer after 
training by not putting the new skills or knowledge into use 
and reverting to old methods of conducting business. In the 
matrix, each player impacts transfer at all three points in time. 

The role of the performance consultant allows the consult-
ant to identify barriers and assist the client in formulating 
strategies for circumventing them. In fact, the result of the 
needs analysis may indicate that training is not the solution, 
but simply removing a barrier will close performance gaps and 
impact business needs. For example, the nature of the workplace 
and a company's reward structure may be in opposition to training. 
A structure that provides reward for individual contributions 
conflicts with training that attempts to build teamwork. 

OVERVIEW 

Adequately evaluating the impact of training and being 
able to attribute change to training has been an elusive goal for 
HRD professionals. The models and methods described in this 
chapter provide a structure for conducting a Level 4 evaluation 
and for assessing the contributions training has had on that 
impact. On review of these methods, the HRD professional may 
realize that successful evaluation is not so elusive after all. 



22 

CHAFFER FIVE 

EXAMPLES OF EFFECTIVE EVALUATION METHODS 

This chapter provides a summary of training evaluation 
practices by reviewing examples of evaluation approaches 
used by state, federal, and provincial transportation agencies. 
It is important to note that the survey results, as well as the 
limited filow-up interviews, provided many examples of prac-
tices that demonstrate innovative methods and practical appli-
cations. The following examples are presented here because 
they are not only innovative and possibly useful for other 
transportation agencies, but also have been successful in dem-
onstrating the value of training. 

WASHINGTON STATE DEPARTMENT 

OF TRANSPORTATiON 

The training department at the Washington State Depart-
ment of Transportation recognizes the necessity of having ef-
ficient training and also demonstrating the value of this train-
ing. Training personnel assume that if training departments 
cannot demonstrate their link to organizational performance, it 
is a prescription for downsizing. Hence, they have taken a 
three-pronged approach to ensuring that training is positively 
affecting organizational performance: they ensure that training 
progranl.s offered are linked to the strategic directions of the 
organization, that the right employees are attending the train-
ing programs, and that they can demonstrate the value of the 
training programs they offer. 

As part of a total quality management effort, all training 
programs are linked to organizational strategic objectives. In 
detail, when designing a program, the relationship between 
each behavioral or learning objective in that training program 
and the strategic objectives of the department are speci-
fied. This specification ensures that training is aligned 
with the strategic imperatives of the organization. These 
specifications are reviewed by the training oversight commit-
tee, which includes two deputy-secretaries of transportation. 
The combination of specifying the link between the orga-
nization's objectives and the review of the objectives by the 
training oversight committee ensures that the correct training 
programs are offered, and that they are approved by senior 
management. 

To ensure that the correct classes of employees attend these 
strategically aligned training programs, the department has 
installed an Automated Training Management System (ATMS). 
The ATMS is a computer-based training participant prioritiza-
tion, scheduling, and tracking system. The system, which re-
sides on the DOT's IBM mainframe, has five major functions: 
needs identification, course scheduling, registration, course 
confirmation, and report generation. Based on a needs hierar-
chy for each program and job class, which was approved by 
the training oversight committee, classes of employees that need  

training are specified. When employees call up the system, a 
curriculum for their personal development is suggested based 
on the strategic needs of the organization. The system also at-
tempts to ensure that classes are full, which decreases the unit 
cost of the training program. ATMS ensures that training is 
efficiently offered to the individuals who need it. 

The training department uses Kirkpatrick's four levels of 
measurement to evaluate training, although to date the most 
stringent evaluations have focused on behavioral evaluations 
(using 360-degree assessment methodology). The evaluation 
of participant reaction to all training programs showed that the 
results are sufticient for evaluating the performance of outside 
consultants, and testing applicability of training program con-
tent to a specific job. However, they recognize that in-depth 
training evaluation is costly both in terms of time and materi-
als. Thus, they selectively evaluate for knowledge, behavior, 
and results. Offering more than 570 courses, it is necessary to 
have some criteria that specify which courses should be 
evaluated. Courses that are seen as strategically important 
by decision makers, that are costly, or are based on com-
plicated material are more stringently evaluated. Course 
cost is also taken into consideration; department personnel 
see a trend of increasing residential courses, which will be 
expensive. This strategy of identifying criteria that are 
critical to clients offers clear directions on how to select 
courses for evaluation. Additionally, departmental experience 
has found that quality instructional design makes evaluation of 
knowledge and behavioral criteria easier to conduct. Thus, 
they have found that simultaneously developing an evaluation 
strategy along with designing the course facilitates the evalua-
tion process. 

NORTH CAROLINA DEPARTMENT OF 

TRANSPORTATION 

The North Carolina Department of Transportation (NC 
DOT) uses a number of different tools for evaluating training. 
The tools encompass several levels of training evaluation and, 
taken together, provide a multifaceted assessment of training 
programs that allows progressive management of human re-
source development. 

NC DOT provides training course participants with a stan-
dard form with which to measure their reactions. This evalua-
tion form, rated on a quantitative scale, provides questions 
pertaining to course material, audio visual materials, instruc-
tion, classroom setting, and the instructors. In addition to 
these rated items, the form contains open-ended questions al-
lowing the participant to include comments on (1) what areas 
in the course should be added, deleted, or emphasized, (2) 
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what additional related training should be made available, and 
(3) general comments. The form does not address expected 
behavioral or performance changes as a result of the training. 

Along with measuring reactions at the end of the course, 
NC DOT also provides 6- and 12-month follow-up surveys to 
participants and their supervisors. Participants are asked if 
they have been able to apply new concepts in their work and 
supervisors whether they have observed any change. These follow-
up surveys are a good measure of behavioral change (Level 3). 

To manage the economic impact of its training department, 
NC DOT adopted a product focus, which uses the costs of ex-
ternal training as a benchmark for the economic efficiency of 
the Training and Development Department. This focus rea-
ligned trainers with the programs they offered by redefining 
their jobs as product managers who are responsible for man-
aging the efficiency of their training product. Using the costs 
of a similar (external) course as a benchmark, they calculate 
the overall costs of their course, including fixed and variable 
costs associated with marketing, presenting, and evaluation. 
This evaluation of the costs and benefits of the training de-
partment by product was implemented to proactively address 
the need for accountability in local government. 

- 

ILLINOIS DEPARTMENT OF 

TRANSPORTATION 

Constructing separate evaluation strategies geared to dif-
ferent types of training is useful because the focus of the 
evaluation may differ from program to program. The Illinois 
Department of Transportation (DOT) demonstrates this prac-
tice in two separate training tracks: management development 
training and technical training. Evaluation for each track is 
handled separately. 

Management development training, called the Growth, 
Recognition & Employee Advancement Training (GREAT) 
(detailed in NCHRP Synthesis 188: Management Training and 
Development Programs) (2), is evaluated through a number of 
tools, starting with a reaction-level survey that asks respondents to 
rate the course and instructor. Another piece of the GREAT 
evaluation is a team evaluation of an entire program. This al-
lows members of a team to evaluate both the effectiveness of the 

- program in meeting its objectives and the applicability of learned 
material to the job. Finally, informal feedback is collected 
from executives who have had subordinates attend the pro-
grams as well as from past participants to determine how be-
havior has been impacted as a result of the training program. 

The result of examining the reaction data, behavioral 
change data, and instructor effectiveness data is the fine-
tuning of each targeted program curriculum. DOT estimates 
that approximately 7 percent of its staff time is allocated to 
evaluation in one form or another. This effort is limited due to 
the large training demand of the GREAT program. 

The technical training co vers a wide variety of skills and 
competencies under engineering topics. As such, learning is 
easily measured through comprehensive tests of the subject mate-
rial. In some cases, future work assignments or reassignments 
are contingent on passing the test. In all cases, the test score 
becomes a part of the employee's permanent record. 

MASSACHUSETTS PORT AUTHORITY 

Massachusetts Port Authority (Massport), the agency re-
sponsible for, management of the Ports of Boston, demon-
strates the value of expanding the definition of training 
evaluation. The training department at Massport has inte-
grated evaluation into training by ensuring that the training 
addresses aspects of employee performance that are critical to 
organizational performance. Massport evaluates 100 percent 
of its training programs with postcourse student reactions and 
some courses with pre- and posttraining knowledge tests. 
However, Massport is transitioning to competency-based 
training, which is most noteworthy. This profile does not de-
fine evaluation as a demonstration of a change in employee 
performance or in the value of employee performance. Rather, 
the emphasis is on ensuring that the content of the training is 
aligned with the performance required by the organization. 
The basis of the competency-based learning system is a vali-
dated strategic competency model. 

At the direction of its board of directors, Massport has de-
veloped a competency model that drives the performance 
management system factors in personal development plans, 
and informs the design of training. This competency model is 
the basis of a seamless system designed to create a learning 
organization, where employees will be responsible for their 
development, and where the role of the training department is 
to support this development. The competency model summa-
rizes the behaviors that differentiate high performers from av-
erage performers. The model was developed by interviewing 
high-performing managers about critical success incidents, 
and identifying common behavioral themes that caused suc-
cess in the incident. This development method yielded two 
outputs: a competency model and examples of the competen-
cies in action. 

The competency model was approved by senior manage-
ment and was used to build both the performance-appraisal/ 
reward system and the personal-development-plan systems. 
These assessment systems enable individual employees to rec-
ognize individual strengths and developmental needs. The per-
formance appraisal system both rewards and records perfor-
mance of competencies. 

Future applications of the competency model include re-
cruitment and selection, as well as training needs analysis. 

The examples of competencies in action are used to inform 
training design. Specifically, the examples are used as case 
studies and lecture examples in training programs for man-
agers, supervisors, and individual contributors. This use of ex-
amples of competencies in action links training to the compe-
tencies that are critical to organizational strategy and are the basis 
of employees' developmental focus. Because the training dovetails 
with both the strategy of the organization and the rewards of 
participants, its relevance and importance are assured. 

NOTEWORThY MEASURES USED FOR 

EVALUATION 

Each of the above examples considers the values of both 
clients and stakeholders, and demonstrates that evaluation can 
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be successful if necessary planning is conducted early in the 
training-program development process. Many of these exam-
ples also demonstrate the use of innovative measures or met-
rics, on which the evaluations are built. It is in the selection of 
measures that creativity and open-mindedness play a major 
role in evaluation. A few additional examples of creative mea-
sures deserve attention. 

Sometimes, appropriate measures of behavioral change are 
best observed by people outside of the organization. Depart-
ments of Public Works often use customer complaints, re-
quests, and recommendations to determine the impact of 
training or to assess the need for training. For some specific 
types of training, which may not be observable by customers 
(e.g., safety training, and driver training), an examination of 
the condition of equipment being used by the employee helps 
determine the impact of training. 

The Kansas Department of Transportation has made the 
employee an integral part of the evaluation process. To eval-
uate behavioral changes as a result of training, employees are 
contacted 3 to 6 months after completing training. Participants 
receive a copy of an action plan they developed during training 
and are asked to compare their plans with their current per-
formance or outputs. This example seamlessly connects the 
training evaluation and personal development plans by ensur-
ing that the employee attempts to transfer the trained skills 
back to the job. 

The Virginia i)epartment of Transportation is using an 
anonymous opinion survey of workplace competency to 
evaluate training. The survey, which was first distributed in 
1995, asks employees to rate the extent to which other em-
ployees demonstrate key competencies on the job. The results 
from the 50 percent of surveys that were returned provided 
some surprises for management, and demonstrated a need for 
training. Goals to increase specific competencies have been 
set, and achievement of these goals will be measured in a sec-
ond wave of the survey that will be distributed 18 months after 
the original survey. 

OVERVIEW 

As described in chapter 3, the current training evaluation 
practices of the DOTs do not differ drastically from other in-
dustries. In fact, some methods of evaluation are used more 
frequently in DOTs. DOTs also face the same issue as most or-
ganizations: discovering better methods for determining the ef-
fectiveness of training programs. As demonstrated from the 
examples above, there are great differences among agencies in 
terms of the sophistication with which the training evaluations 
are conducted. It should be clear that within the federal and 
state DOTs, it is possible to be highly sophisticated. This re-
view of best practices provides insights into strategies that can 
be used to demonstrate the impact of training. 

Trainers and evaluators have traditionally become involved 
in the evaluation process after a training program has been im-
plemented and even after the program is'complete. Responses 
from the survey suggest that the same holds true for transpor-
tation agencies. However, as seen from the above examples, 
this is not the case in the more successful training evaluation 
practices, where the role of the trainer has been transformed 
into a performance consultant. In these cases, trainers work 
closely with their clients to achieve the strategic goals of the 
agency, creatively use metrics that are considered critical to 
decision makers as well as stakeholders, and begin the evalua-
tion efforts even before the program is piloted. Indeed, in some 
cases, the evaluation is built into program design. 

While this synthesis has presented various models for pro-
gram evaluation, it should be highlighted that there is no stan-
dard evaluation model. Traiiing program evaluations must be 
customized to the need.s of the client and the agency. The ex-
amples presented may provide partial evaluation architecture 
templates, but ultimately evaluations, like all aspects of HRD, 
must be customized to the situation. Some of the practices 
highlighted in this synthesis may provide tools and processes 
that will enable further evaluation of work and an understand-
ing of the impact that training, and other human resource de-
velopment interventions, have on transportation agencies. 
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APPENDIX A 

Survey Questions 

ASSESSING TRAINING NEEDS 

In our organization, the need for a training program is based on (check all that apply): 
- employee performance gaps 
- competency model(s) 
- organizational missionlvision 
- strategic goals 
- management directives 
- employee opinions and/or attitudes 
- customer satisfaction data 
—other 

What is the title, name, and phone number of the person who directs the training needs assessment process? 

Who else, if anyone, is involved in the needs assessment process? (check all that apply) 
- Upper management 
- Middle management 
- Manager of Training 
- Manager of Human Resources 
- Trainer/Facilitator 
- Training Evaluator 
- Supervisors of program participants 
- Program participants 
—Other 

ASSESSING TRAINING EFFECTIVENESS 

Please list major training programs that are currently being offered in your organization. Include the following: 
- the delivery method used for that course 
- the evaluation method used for that course 

For courses that you have evaluated in terms of their impact on behavior, performance, or organizational results, please describe 
the methods and measures you use. 

Please describe any other innovative methods of evaluation you are currently using. Please include any examples or 
documentation. 

ASSESSING FUNDING FOR TRAINING 

What was the overall annual budget (fiscal resources) allotted to training for the last fiscal year? 
Does this amount represent an increase or decrease in funding from the previous year? 
Of that amount, how much is allocated for the evaluation of training? 
Does this amount represent an increase or decrease in funding for evaluation from the previous year? 

COMMENTS 

Please provide any additional comilLents or documentation that may help us understand your department's training evaluation 
process. 	 . 
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APPENDIX B 

List of Responding Transportation. Agencies 

Alaska Louisiana Pennsylvania 
Arizona Maine Rhode Island 
Arkansas Massachusetts South Dakota 
California Michigan Tennessee 
Connecticut Minnesota Texas 
Delaware Mississippi Vermont 
District of Columbia Missouri Virginia 
Florida Montana Wisconsin 
Georgia Nevada Wyoming 
illinois New York Alberta (Canada) 
Indiana North Carolina Federal Highway Administration 
Kansas North Dakota 
Kentucky Ohio 



THE TRANSPORTATION RESEARCH BOARD is a unit of the National Research 
Council, a private, nonprofit institution that provides independent advice on scientific and 
technical issues under a congressional charter. The Research Council is the principal operating 
arm of the National Academy of Sciences and the National Academy of Engineering. 

The mission of the Transportation Research Board is to promote innovation and progress 
in transportation by stimulating and conducting research, facilitating the dissemination of 
information, and encouraging the implementation of research findings. The Board's varied. 
activities annually draw on approximately 4,000 engineers, scientists, and other transportation 
researchers and practitioners from the public and private sectors and academia, all of whom 
contribute their expertise in the public interest. The program is supported by state 
transportation departments, federal agencies including the component administrations of the 
U.S. Department of Transportation,' and other organizations and individuals interested in the 
development of transportation. 

The National Academy of Sciences is a nonprofit, self-perpetuating society of 
distinguished scholars engaged in scientific and engineering research, dedicated to the 
furtherance of science and technology and to their use for the general welfare. Upon the 
authority of the charter granted to it by the Congress in 1863, the Academy has a mandate 
that requires it to advise the federal government on scientific and technical matters. Dr. Bruce 
Alberts is president of the National Academy of Sciences. 

The National Academy of Engineering was established in 1964, under the charter of the 
National Academy of Sciences, as a parallel organization of outstanding engineers. It is 
autonomous in its administration and in the selection of its members, sharing with the 
National Academy of Sciences the responsibility for advising the federal government. The 
National Academy of Engineering also sponsors engineering programs aimed at meeting 
national needs, encouraging education and research, and recognizes the superior achievements of 
engineers. Dr. William A.Wulf is president of the National Academy of Engineering. 

The Institute of Medicine was established in 1970 by the National Academy of Sciences 
to secure the services of eminent members of appropriate professions in the examination of 
policy matters pertaining to the health of ihe public. The Institute acts under the 
responsibility given to the National Academy of Sciences, by its congressional charter to be 
an adviser to the federal government and, upon its own initiative, to identify iss'ues of 
medical care, research, and education. Dr. Kenneth I. Shine is" president of the Institute of 
Medicine. 

The National Research Council was organized by the National Academy of Sciences in 
1916 to associate the broad community of science and technology with the Academy's 
purposes of furthering knowledge and advising the federal government. Functioning in 
accordance with general policies determined by the Academy, the Council has become the 
principal operating agency of both the National Academy of Sciences and the National 
Academy of Engineering in providing services to the government, the 'public, and the 
scientific and engineering communities. The Council is administered jointly by both 
Academies and the Institute of Medicine. Dr. Bruce Alberts and Dr. William A. Wulf are 
chairman and vice chairman, respectively, of. the National Research Council. 



fl-r*.it1h 17T?fl 
- flib 

11wt' I.i 	 U!ta 	 __

dw 

0 

- 

0 

0 
0 

0 

0 	
0 	

Q 


