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Abstract

Training organizations must answer the question: "Is the training program adding value
in terms of workforce productivity and safety?" To answer this question, one needs to know
what circumstances led to the development of training to determine how to measure the result
of Gaining. The Idaho National Engineering and Environmental Laboratory (ENEEL), under
contract with the United States Department Of Energy (U.S. DOE), has conducted extensive
research hi the area of training effectiveness. A comprehensive Training Performance
Indicator Model has been developed, which has become the basis for a DRAFT document
entitled "Guidance for Conducting Evaluations to Determine Training Effectiveness." The
indicator Model includes the performance indicators, strategies, and methods for measuring
training effectiveness. A common nomenclature is used throughout the DRAFT document to
aid in using and understanding training effectiveness evaluations. The model incorp orates
elements of Dr. Donald L. Kirkpatrick's evaluation model, other models from industry leaders,
and the findings of a benchmarking study involving both nuclear and non-nuclear industry
professionals. This presentation communicates recent Department of Energy efforts hi
evaluating effectiveness of training, including valuable lessons learned.

1. INTRODUCTION

Too often training organizations do not seek to determine if their training has been
effective because they do not know how to assess effectiveness, or even where to start. At the
close of most training sessions, a course critique is distributed and completed by participants.
This type of feedback is essential; however, to determine training effectiveness an advanced
feedback evaluation needs to be performed.

Many training organizations develop training using the Systematic Approach to
Training (SAT). Following the SAT model hi the development of trahiing guarantees that the
training matches the job requirements. If the training was not actually needed or did not
address a performance deficiency, a training organization cannot measure the effectiveness of
that training.

Increasing safety requirements, growing restrictions on budgets and resources,
continuously changing missions, and a growing focus of attention on improving operations,
especially improvements in human performance, are placing a more demanding emphasis on
the effectiveness of training. The United States Department of Energy (DOE) has been made a
concerted effort to measure training effectiveness, and the results are summarized in a
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document entitled "GUIDANCE FOR CONDUCTING EVALUATIONS TO DETERMINE
TRAINING EFFECTIVENESS." The document's Table of Contents and list of Appendices
are shown in Attachment 1. This paper reviews highlights from the draft document and shares
lessons learned from the DOE perspective.

O VER VIEW OF DRAFT DOCUMENT

Measuring training effectiveness is not an easy process. The US nuclear industry issues
many directives and guidelines which incorporate a variety of methods targeted at improving
the systematic evaluation of training. Industry personnel who conduct external evaluations on
nuclear training programs use such guidelines as the National Academy for Nuclear Training's
accreditation objectives and criteria, the Institute of Nuclear Power Operations (INPO) plant
evaluation objectives for training and qualification, the Nuclear Regulatory Commission's
(NRC) training review criteria, the Department of Energy's Guidelines for Evaluation of
Nuclear Facility Training Programs (DOE-STD-1070-94), and their associated support
documents. Personnel who conduct internal evaluations and self-assessments also use these
guidelines to ensure that their programs meet applicable nuclear industry requirements.
Unfortunately, these directives and guidelines do not designate specific effectiveness indicators
for measuring technical training results.

Often training organizations, even after meeting the above noted requirements and
undergoing numerous training inspections, find themselves still asking, "how do \ve know our
training is effective?" Training effectiveness is a question regarding the value added by
training programs, a different kind of value than merit While training programs have merit,
merit in the sense that they meet the external criteria established by various overseeing bodies,
the question of their contribution to the organization often remains unanswered. These
questions can be answered through the use of performance indicators.

Training performance indicators are statistics about the training process. For example:
96% pass rate, zero deficiencies, a reduction of 50% in reportable occurrences, 85%
confidence level, a cost reduction of $200 per unit, and an improvement of productivity of
20% are all quantifiable measures that indicate some degree of effectiveness or ineffectiveness.
Such indicators are measurable forms of stated goals or outcomes; thus, they are tangible
expressions of value and are used by training professionals to measure and evaluate training
results.

Training effectiveness is indeed measurable: but you cannot measure something if you
cannot effectively communicate what you are attempting to measure. Within the DOE, a great
deal of emphasis has been placed on evaluating how training was developed and administered.
Over the course of several years, many DOE facilities have successfully met and even
exceeded existing training requirements. Unfortunately, when the objectives and criteria were
analyzed for the evaluation phase of the SAT model, there was not enough information
available to determine if the training programs were actually effective.

Time and time again training organizations were asked "is your training effective?"
They could not respond because they had not tracked important information that would help
them answer the question.

At that time, DOE had just completed development of a seminar entitled: "Table Top
Needs Analysis," which was designed to assist training organizations hi detennining the true
need for the development of specific training programs. This seminar taught the training
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organizations that training is not always the answer to performance deficiencies. The need
analysis process is relatively simple: it asks facility personnel to determine the job requirements
(which could be the results of a Job Analysis), and have the requirements reviewed by a select
group who determine which requirements are not being met by the training program. This
simple process yields measurable performance indicators, which are then defined as
performance deficiencies. The table-top process facilitator then leads the group in determining
what causes each performance deficiency, and the recommended solutions, training or non-
training.

Armed with this new information, the training organizations could now proceed with
the development of training to address those performance deficiencies which had training-
related solutions. The process yields enough information to now measure those deficiencies
and to determine whether the training had made a difference.

Lessons learned from the table top needs analysis revealed that fewer than 25% of the
performance deficiencies had training-related solutions. This meant that if training organization
personnel acted on training-related requests, they would only be able to solve up to 25% of
the problems/performance deficiencies. Often, when facility management received the report
generated by the working group, they would indicate they did not want to hear about all the
non-training related solutions and did not have time to address them.

By incorporating the concepts taught in the table-top needs analysis seminar, training
organizations and facility management can work together to solve many training and non-
training related issues. If this concept is not accepted by facility management, then the
challenge for training organizations to identify, monitor, and measure how effective their
training has been becomes more difficult. The draft guidance document I am reviewing will
help training organizations identify performance indicators, monitor them, and measure
training success.

An in-depth benchmarking study was conducted during development of the draft to
investigate the nature and origin of performance indicators used to measure training
effectiveness of organizations in various industries. These included the nuclear, banking,
insurance, and manufacturing industries. Indicators were sought that could be reliably and
consistently implemented in any industry, but specifically throughout the nuclear industry.
Dozens of different and individual performance indicators were found and are identified in the
draft document. The draft document lists sources indicators can be derived from as:

• Customer Satisfaction,
• Teaming Transfer,
• Job Performance Results,
• Impact on the Organization,
• Costs and Benefits,
• Return-On-Investment,
• Instructor Performance,
• Developer Performance,
• Instructional Materials,
• Instructional Aids,
• Testing Instruments,
• Training Facilities, and
• Training Information Management.
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Training design activities should address how student performance will be
evaluated, as well as how overall training effectiveness will be evaluated. In fact, the design
plan and the evaluation plan should be developed simultaneously. The draft document answers
the following key questions for developing an effectiveness evaluation program:

• What is training effectiveness evaluation?
• Why is it important?
• How is it performed?
• Who performs the evaluation?
• When is it performed?
• Where is the evaluation performed?
• What are the products of the evaluation?

2. THE TRAINING PERFORMANCE INDICATOR MODEL

The draft document introduces a Training Performance Indicator Model which visually
depicts a model that works. Used as a framework, the model can help trainers and
management ensure that their training is instructionally sound, technically accurate and up-to-
date. Use of the model can also ensure that the training meets the learning needs of
individuals, performance requirements of the occupation, and expectations of society at large.
Trainers, the organization, and nuclear industry will be able to refine training effectiveness
evaluation practices by using the Training Performance Model to improve the systematic
measurement of training effectiveness. The better we become at monitoring the effectiveness
of training and the learning of employees, the closer we are to ensuring safe and reliable
human performance. Furthermore, the Training Performance Indicator Model provides a tool
for better understanding of how managers, supervisors, and trainers can establish an evaluation
system to determine and monitor training's contribution to the overall effectiveness of an
organization's performance. It can also help identify specific strengths or weaknesses of
individual training programs. The specific evaluation methods and indicators ha the Model that
trainers, managers, and regulators choose to use are a function of established goals and
objectives.
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Training Performance Indicator Model

When Measurement and Evaluation Occur

Evaluation
Categories

What is Measured
The Training

Process

Measuring the
results of systems
approach and the
management of

training

Learner
Performance

Measuring the
results of learners
application of the
knowledge, skills,

and attitudes

Customer
Satisfaction

Measuring the
jj jreactions and

r» Jt—-» 1 £feedback 01
customers to
training and

training results

Returned
Value ROI

Measuring the
, * Jexpected and

actual returned
value, return on
investment and

cost/benefit

Prior to Training
Intervention

Measures, documents,
and records the
current activities
impact, and
performance levels of
training staff, training
department, or other
organizational
systems that provides
training where the
employees perform
the work.
Measures, documents,
and records the
current level of
learner performance
on the job or
preparation for entry-
level job positions or
training.

Measures, documents,
and records the
current level of
satisfaction with
training by training
staff or department
and the operational
systems where the
employee performs
the job.
Measures, documents,
and records the
current costs of
providing training
activities and
performs cost/benefit
analysis of proposed
training
interventions.

During
Training

Measures and
analyzes the
quality of the
training
implementation,
materials, and
facilities.

Measures and
analyzes learner
performance
during training.

Measures and
analyzes the
reactions and
satisfaction of
customers during
training.

Identifies and
documents areas
for cost
reduction and
avoidance.

After
Training has
Taken Place

Internal
Measures and
analyzes the
impact or results
of training
processes on
facility, site,
organizational
and corporate
goals and
objectives.

Measures and
analyzes the level
of learner
performance on
the job at the
facility, site,
plant, or
corporate level.

Measures and
analyzes
customer
reactions and
satisfaction at the
facility site, plant
or corporate
level.

Measures the
actual training
cost-effectiveness
and cost-
efficiency and
determines the
actual returned
value at the
facility, site,
plant, or
corporate level.

After Training
has Taken

Place
External

Measures the
impact or results
of training
processes on
industry,
government,
regulatory goals
and objectives and
societal needs or
requirements.

Measures and
analyzes the level
of learner
performance on
the job at the
industry,
government,
regulatory, and

11 1societal level.
Measures and
analyzes customer
reactions and
satisfaction at the
industry,
government,
regulatory, and
societal level.

Measures the
actual training
cost-effectiveness
and cost-efficiency
and determines the
actual returned
value at the
industry,
regulatory, and
societal level.
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The Training Performance Indicator Model was designed to assist individual trainers,
managers, and the Department of Energy hi refining training practices to improve the
evaluation and monitoring of training effectiveness.

3. EVALUATING ON-THE-JOB TRANSFER OF TRAINING

There is general agreement that transfer evaluation is a special type of evaluation is
designed to determine the relationship between training and on-the-job performance. This type
of evaluation is much more complex to design and conduct than measuring learner
performance during training. Evaluations of learner performance during training are conducted
immediately after the training session; transfer evaluation, however, takes place at a much later
time and in the workplace. Since this type of evaluation is more complex and time-consuming,
it has often been put on the back burner.

Although conducting transfer evaluation is feasible hi many circumstances, it presents
the evaluator with a number of new requirements. These requirements must be met for
transfer evaluation to demonstrate any organizational impact. Training must be focused on a
specific knowledge or skill deficiency that can be improved (refer to the discussion earlier on
how table-top needs analysis can answer these questions). Other factors include a supportive
work environment that can contribute to the resolution of problems that are beyond the
employee's control. The employee must have the opportunity to use the new skills on the job
within a relatively short period of time after the training. Employees must receive positive
feedback and be rewarded for implementing the new job skills on the job. Creativity and much
planning are needed to meet these challenges.

4. RETURNED VALUE (RETURN ON INVESTMENT)

Returned value evaluation is a special type of assessment that is designed to determine
the worth of training and educational efforts to the organization. Research indicates that a
small amount of returned value evaluation is actually occurring. This same research provides a
few specific cases of successful evaluation to examine the value of training on the
organization. Although conducting returned value evaluation is feasible, the concept has not
historically been widely adopted in business and industry. Based on the recent growth of
interest in and articles about this process, there appears to be a trend toward greater adoption
and utilization of this category of evaluation. This may be due to increased requirements for
accountability and quality control hi teaming, as in other parts of the organization.

Accounting for the positive economic influence of training and development is the
most critical issue hi the training profession today. Despite a growing amount of interest in the
process, the implementation of returned value evaluation appears to be hindered by a variety
of requirements. These requirements can generally be categorized as based on concept,
resource, knowledge and skill, or organization. These challenges must be addressed if
organizations are to be fully committed to conducting returned value evaluations.

5. TRAINING EFFECTIVENESS EVALUATION PLAN

Planning for the conduct of the evaluation is an important step hi the evaluation process.
The planning activity serves valuable and necessary purposes. Training designers should
commit the plan to paper while preparing the design plan. Each course must be designed to
have a successful evaluation. It provides a documented plan for conducting each evaluation.
Information in the evaluation plan adds to the overall efficiency and effectiveness of the
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evaluation by ensuring all persons involved are informed of the important elements of the
evaluation. The following checklist is designed to assist in the development of an effective
evaluation plan.

Directions: Use this checklist to review an evaluation plan. Note which planning guidelines
the plan reflects, which components the plan includes, and which standards, if
applicable, the plan meets.

Evaluation Planning Guidelines Checklist
• Does the plan reflect that the evaluator talked with stakeholders (customers)?
• Does the plan reflect customers' issues and concerns?
• Does the plan seem to reflect job operational data?
• Does the plan state the evaluation purpose and questions to be addressed by the

evaluation?
• Does the plan identify the program components to be measured and the criteria

that will be used?
• Does the plan identify the information to be collected and its sources?
• Does the plan identify the evaluation strategy, including data collection and analysis

methods?

Evaluation Plan Components Checklist:

Specifies the what, where, and when:

• Program to be evaluated
• Location where program is being implemented
• Time period for conducting the evaluation

Specifies why the evaluation is being conducted:

• Evaluation purpose(s)
• Evaluation questions

Sp ecifies how the evaluation will b e conducted:

• Program components and evaluation criteria
• Information and sources
• Evaluation strategies and methods

Specifies who will be involved hi the evaluation:

• Evaluators
• Evaluation customers
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6. EVALUATION INSTRUMENT DESIGN

There are basic design principles, regardless of the type of instrument, which can lead
to a more effective evaluation instrument. The most common are validity and reliability. There
are four approaches to determine if an instrument is valid. These approaches are (1) content
validity, (2) construct validity, (3) concurrent validity, and (4) predictive validity. Four
procedures, which can help ensure that an instrument is reliable, are (1) test/retest, (2)
alternate form, (3) split half and (4) inter-item correlations. An evaluation instrument should
also be easy to administer, simple and brief, and be economical.

7. DATA COLLECTION

Data can be grouped into two broad categories according to the degree of subjectivity
and ease of measurement. Hard data are desired but not always available, in which case soft
data are used. A program evaluation may use one or more methods to collect data. Each has
its own advantages and limitations.

8. THE EVALUATION REPORT

Communicating evaluation results is a critical step in the overall evaluation process. The
full impact of the evaluation results will not be realized if this step is not taken seriously. The
various target audiences should be considered and emphasis should be placed on the top
management group. A standard format for a detailed evaluation report should be used to
promote consistency in communicating results.
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