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ABSTRACT

This paper briefly discusses the approach the United States Department of Energy (DOE) has
taken to promote high quality, consistent OJT at DOE-owned, contractor operated nuclear
facilities. DOE undertook the challenge of improving OJT because of inconsistencies in
training methods being used in the workplace and the increased emphasis on properly trained
personnel. To improve consistency for the Department's workforce, a Guide to Good
Practices for On-the-Job Training was developed. This guide established standards to be
used for conducting OJT. A train-the-trainer course was also developed to provide first line
supervisors and subject matter experts with the skills necessary to conduct and evaluate OJT.
The need for refresher training was identified and the Department developed an On-the-Job
Training Refresher course. The OJT instructor course provides 24 hours of demonstrations,
instruction, and evaluated practice covering OJT instructional techniques, and developing
learning objectives, OJT guides, and performance evaluations. The OJT refresher course
provides experienced instructors review of the OJT process, effective techniques, OJT
materials, and "lessons learned." Through these courses and field application of the good
practices, DOE has laid the foundation for high quality OJT.
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ON-THE-JOB TRAINING IN THE DEPARTMENT OF ENERGY
FROM THE PAST TO THE PRESENT

During the early years of DOE nuclear facility operation, on-the-job training was conducted
on an experiential basis. The major reason for this approach was that these facilities were
operated by the people that designed and built them. As new personnel were brought into
DOE nuclear facilities to maintain operations, they learned in the same manner as their
predecessors, through trial and error, or they were taught their job responsibilities using a
largely unstructured and informal one-on-one mentoring process with no formal evaluation of
their knowledge and skills. Since the turnover of personnel was small, newly qualified
personnel could always rely on the more experienced personnel to help them in any
operational situation. As time passed, they eventually mastered their jobs much like occurs
in any master/apprentice situation. This process of passing on critical information was
dependent on the information that each individual mentor considered important and also on
what they wanted to pass on to the trainee. Since each mentor had a different idea of what
was important, the result was usually inconsistent information transfer from individual to
individual.

From the 1960s to the mid-1980s, the Department's contractor workforces underwent a
gradual change. The personnel that designed, built, and operated the Department's nuclear
facilities were reaching retirement age and started to leave the workforce in increasing
numbers. As they left, they took with them a lifetime of knowledge and skills learned on-
the-job. The Department realized that much of the vital information that was necessary for
safe and efficient operation was being lost as a result of this attrition. On-the-Job Training
(OJT) underwent a gradual shift from an unstructured informal learning/evaluation experience
to a two-phased structured formal learning and evaluation process to recapture this vital
information. In many cases the Department brought retired employees back as consultants to
capture this wealth of knowledge and skill through their participation in the conduct of job
analyses of the position in which they previously worked. These personnel were also used to
develop training materials based on the results of the individual job analyses.

OJT comprises a large part of the training conducted at DOE nuclear facilities for operations
and maintenance positions. In a survey of nuclear power plants in the U. S., it was
estimated that OJT makes up, on average, 36% of training for operators and 56% of training
for maintenance personnel. As one can deduce from these statistics, OJT is an integral and
important part of individual training programs. Because it makes up such a large part of
personnel training programs, it should be treated in a manner consistent with other training
settings (e.g., classroom, CBT, laboratory, or simulator). OJT should be based on the result
of analyzed needs, it should be structured (lesson guides, job performance measures, or other
means of ensuring consistent knowledge and skill transfer should be used), and it should
include a formal evaluation process (performance test) to ensure trainee mastery of
knowledge and skills.



During the 1980s the Department's nuclear facilities were subjected to increasingly critical
reviews from internal and external organizations. Some of the more significant reviews were
conducted by the National Academy of Sciences and the Defense Nuclear Facilities Safety
Board. Most of the appraisals and reviews identified that the consistency and quality of
training, including OJT, varied widely from facility to facility within the DOE nuclear
complex. Even though OJT had come a long way from the unstructured mentoring process
of the early years, it still was not considered to be well structured and consistent by experts
in the training field.

As a result, the Department began shifting from experience-based training where the training
department developed training/evaluation materials, often in isolation from the operations and
maintenance departments it was intended to support, to training based on the Systematic
Approach to Training (SAT). As the Department implemented SAT-based training,
something remarkable happened. Not only were employees learning the specific knowledge
and skills necessary to perform their jobs, but their attitudes regarding training, as well as
the attitudes of line management, started to become more positive. The line organizations
took "ownership" of the training programs and became responsible for their content,
implementation, evaluation, and maintenance.

In 1987 the Department developed the initial Guide to Good Practices for On-The-Job
Training. This guide established standards to be used for designing, developing, and
conducting a two-phased (training and separate evaluation) OJT program.. In addition, the
guide included a three day train-the-trainer course that could be used by DOE contractor
instructors to teach the principles described in the guide to good practice. The train-the-
trainer course was designed for instructors who are responsible for training plant operations
and maintenance personnel as OJT instructors. The course is still being used for this
purpose. The basic premise of the OJT instructor course is to provide the first line
supervisor, foreman, or senior experienced personnel with the knowledge and skills
necessary to conduct OJT using training materials very similar to those being used in other
training settings such as classroom or laboratory training and then evaluate an employee's
knowledge and skills in a consistent manner. The course provides an overview of the
systematic approach to training, and introduces the use of learning objectives, OJT lesson
guides, and performance tests. The instructors present and demonstrate the techniques for
conducting the training and performance testing portions of OJT. Each potential OJT
instructor conducts a training session and a performance evaluation on a topic of their choice.
Lesson topics for the OJT instructor course include:

Introduction to OJT

On-the-Job Training

Instructional Techniques for Effective OJT

Learning Objectives and SAT
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OJT Guides

Evaluating Performance

The Department of Energy continues to support the presentation of the three-day course.
The course has been presented to most DOE nuclear facilities, and as part of the course the
instructional materials were provided to the respective facility to be used as is or modified to
meet the facility's needs.

The OJT Guide to Good Practice and the OJT instructor course were revised in 1992 to
incorporate lessons learned from 5 years experience with their use. Specifically, the guide to
good practice and OJT instructor course were separated. The OJT instructor course was
redesigned and structured to make it more instructor/student friendly. The revised guide to
good practice includes the following topical areas:

Phases of OJT Program Development
Analysis
Design
Development
Implementation
Evaluation

Steps for Conducting OJT
Preparation
Introduction
Explanation
Demonstration
Practice Under Supervision
Conclusion
Documentation

Evaluating Performance
Preparation
Brief the Trainee
Conduct the Test
Debrief the Trainee
Documentation

The need for refresher training on OJT processes was identified and the Department
developed an On-the-Job Training Refresher course in 1993. This course is a one-day course
designed for personnel currently conducting OJT. It can be presented through classroom
training or self-study. The course is sent directly to facilities for their use. The refresher
training consists of:



A Refresher Session on the Overall OJT Process

A Refresher Session on the techniques for effective OJT

An Opportunity to Evaluate Videotaped OJT

A Session on How to Incorporate Lessons Learned

As training programs that were established using the SAT methodology matured, and as
increasing emphasis was placed on adding value and efficiencies to existing processes, it
became apparent that not all jobs or tasks pose the same risks to the workers, the public, or
the environment. Therefore, initiatives were undertaken to establish processes and criteria
by which the level of detail and formality could be graded based on risk and other relevant
factors. In 1995, the Department responded to these needs by developing and distributing a
DOE handbook entitled Alternative Systematic Approaches to Training that has application to
the Department's OJT processes and programs. The handbook provides training
organizations with concepts and guidance regarding the use of alternative techniques to
implement a systematic approach to training including OJT. The handbook guides users in
the selection of appropriate techniques for implementing SAT to help match the formality and
level of detail of the training process with the training need(s), primarily on the basis of
complexity, consequences of improper task performance, hazard potential or risk, and
available training media.

The result of the DOE initiatives identified has been extremely positive. Many facilities have
had their programs reviewed by both internal and external agencies with favorable results.
These reviews have indicated that OJT programs throughout the DOE complex, while still
having room for improvement, have become significantly more effective and consistent. The
following are but a few of the lessons learned as a result of the DOE initiatives.

Line management involvement and commitment is vital to the success of any training
program, especially OJT. Their ownership and routine involvement is necessary in
all phases of the SAT process, especially the evaluation phase. Management's
ownership is reflected in their routine observation of OJT instruction/evaluation and
OJT instructor evaluations.

Some facilities have discovered that having more OJT instructors/evaluators is not
necessarily better. They have found that the quality of instruction and evaluation has
been improved by restricting their selection of OJT instructors/evaluators to those
personnel that have proven to be knowledgeable, objective, and conscientious.

With the advent of the handbook on Alternative Systematic Approaches to Training,
flexibility in OJT program development, implementation, and evaluation was clarified
with regard to selecting the level of rigor/formality of instruction and evaluation based
on the risk or hazard associated with performing each task.
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OJT programs are more consistent across the complex because of the standardized
approach to program design, development, implementation, and evaluation. This
improvement in consistency can be traced to the processes described in the DOE
guide to good practice and taught in the instructor training course.

In summary, the conduct of OJT in the Department of Energy has come a long way over the
years. It started as training that was largely experiential in nature and has progressed toward
a well structured, consistent, and effective two-phased training/evaluation process. The
Department has formed a partnership with its operating contractors to improve the OJT
processes and programs through provision of adequate guidance and training and response to
user feedback to make the programs more effective and cost efficient.
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DOE PAST PRACTICES FOR
ON-THE-JOB TRAINING

• OJT Conducted Informally

Experiential-based approach

Master/Apprentice relationship g

Inconsistent training and information transfer

® Gradual Change in DOE Workforce

Designers and builders began to retire

Loss of knowledge and skills both individually
and organizationally



DOE PAST PRACTICES FOR
ON-THE-JOB TRAINING (Cont'd)

Gradual Shift in OJT Methods

Use of OJT checklists and other methods (qualification
standards, job performance measures, etc.)

Training of plant personnel on how to properly conduct OJT

More formal, structured learning and evaluation process



DOE EMPHASIS ON ON-THE-JOB TRAINING

O JT Comprises Much of Training

Nuclear Operators average 36%

Maintenance personnel average 56%

k
OJT Should get the Same Emphasis as Other >
Training Settings

Historically Identified as a Weakness in DOE-
Owned, Contractor Operated Nuclear Facilities

Wide variation in knowledge and skills



DOE INITIATIVES TO IMPROVE CONDUCT
OF ON-THE-JOB TRAINING

Adopted Systematic Approach to Training

Development of a Guide to Good Practices
for OJT

Established Standards for OJT program

Three day OJT instructor course

Increased Emphasis on Implementation and
Evaluation of OJT



DOE INITIATIVES TO IMPROVE CONDUCT
OF ON-THE-JOB TRAINING (Cont'd)

OJT Instructor Training Course

Train-the-trainer approach designed for instructors to train plant
operators and maintenance personnel as OJT instructors

Provided instruction on principles and methods for
conducting OJT

Includes instructor and student manuals

Instructional materials provided to operating contractors
for their use



DOE INITIATIVES TO IMPROVE CONDUCT
OF ON-THE-JOB TRAINING (Cont'd)
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OJT Guide to Good Practices and Instructor
Training Course Revised

Incorporated lessons learned from 5 years experience

OJT Refresher Course

Explanation and review of the OJT process

Techniques for effective OJT

Provides the opportunity to evaluate a videotaped OJT
session

Contains instruction on how to incorporate lessons learned



DOE INITIATIVES TO IMPROVE CONDUCT
OF ON-THE-JOB TRAINING (Cont'd)( )

Alternative Systematic Approaches to Training

Recognizes that not all jobs pose the same risks

Promotes the use of a graded approach based on hazard,
complexity, and risk

Provides guidance for increased efficiencies in training
through alternative techniques



DOE LESSONS LEARNED
?i i^^^^^

Line Management Involvement is Necessary
for Success

Qualification of OJT Instructors/Evaluators is
Key to Well Qualified Workforce

Not all Plant Personnel are good OJT Instructors

Motivation and communication skills are important

Carefully select plant personnel who may conduct OJT
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SUMMARY
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Progress Made by DOE

O JT treated like other training settings

Well structured, consistent, and effective two-phased process

Partnership with Operating Contractor

Progress has been Evident and Significant

Less rework

Fewer process interruptions


