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Q 1. INTRODUCTION

This manual provides guidance on applying the systems approaca to training
in tne nuclear power industry. It is designed for use by training mana.

gers, training supervisors, and training staff at nuclear power plants and ;

training centers. The manual illustrates an application of accepted prin.
ciples for establisning and maintaining. training and qualification . systems '
based on joe performance. Its success depends on effective maragement of

the activities described. IMPO accreditation criteria are consistent' with
these principles. This manual may be used to complement accreditation
efforts and guide training program improvements.1

This manual was developed by adapting recognized instructional systems
development processes to the demands of nuclear power plant training. The

"
training system development (750) approach presented in this manual illus-
trates the types of processes and activities necessary for performance.
based training. TSD is o33,mothed of improving the overall quality and
effectiveness of nuclear power plant training. Other instructional system
processes also can produce performance-based training. Although tnis

O manual oresents TSO activities in a five.onase secuenne concepts and
actions described in each phase can be apelled individually to existing

,

training systems.' and/or some activities can be perfomed in a sequence
di f ferent from tnat presented.

,

- INP0 solicits suggestions.for improving the Principles of 750 Manual as
meneer utilities gain experience in its use.

1.1 Why is a Systematic Amoroach %eded? ,

The complexity of nuclear. power plants demands the highest level of
employee competence. _ Required levels of employee performance can ce
achieved when training develops stills and knowledges needed for

safe, effective-job performance.

The success of the systematic approach in meeting complex training . :

requirements has been demonstrated by extensive use in the aerospace.
health, and defeftse industries. It has gained acceptance in each of L

o ;

;t.,

i

-i.

1 ]
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these fields oy improved training ef fectiveness, accountability, and

control. It offers similar benefits to the comercial nuclear power
industry.

An effective, performance-based training and qualification system
includes activities to accomplish the following:

o identify what training should be provided for each position
(based on analysis of job performance requirements and initial
qualifications of trainees)

o design and develop training programs with explicit learning
objectives and appropriate content

o conduct training as designed

o ensure that trainees master the learning objectives before tney
begin working in their assigned positions

!

o evaluate training effectiveness and use these results to main- l

tain and improve training

The training process has An input and an output: people. Training
must be designed to acconenodate expected input, and it must be eval-
uated by the quality of output. The training system should be
adjusted to meet needs of the personnel selected to participate and
be nudified, as necessary, to produce the on-the-job performance
required for safe, reliable plant operation.

A well-managed, performance-based training system has the following
,

advantages over other systems:
o It permits effective management control. Because measurable

objectives are established and performance is evaluated and
documented regularly, those responsible for training can measure
and correct performance.

O
1-2
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( l o It is fully accountable. It includes training in skills and

knowledges required to pc-form the job properly, as determined
through systematic analysis.

o It supports teamwork. By describing how performance based
training operates, it provides a framework for more effectively
using the talents.of plant and training personnel,

o It provides. continual feedback. Training effectiveness is moni-
tored systematically, and results are used to improve program
design and implementation.

o It is cost-effective. Only elements required for proper job
performance are included; resources can be allocated properly
and justified.

1.2 What is T507
'

TSO is one method for developing performance-based training for

V meeting nuclear plant job requirements. The TSD process includes five
phses: analysis, design, development, implementation, and evalua-
tion. The overall system relies on feedback for monitoring perfor-
mance and adapting to changing conditions and requirements. Each

phase within the system uses feedback to identify and correct prob-
lems. The TSD phases, activities, and their outputs are illustrated
in the TSD Supplement. (Reference: TSD Supplement, pp. 1-1-2 te

1-1-4)

The analysis phase begins with a determination of the training needec
for specified job positions. These needs are then analyzed using jos
and task analysis. Information is gathered from appropriate position
documentation, plant procedures, and experienced employees to define
and select tasks and attitudes required for proper job performance.
The key to task selection is identification of tasks that are diff t-
cult and important to perform. Selected tasks and attitudes are ana-
lyzed to determine the stills and knowledges necessary for successf s'

N.
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O
job performance. Training requirements identified during the analy-
sis phase are used in design and development processes to ensure that
required content is included in the training programs.

During the design phase, measures of job performance are developed.
Learning objectives are developed to define competencies that train-
ees are expected to master during training. Training settings and
sequences are determined, and tests are developed. Design activities
conclude by identifying trainee entry-level skills and knowledges and
preparing a training plan. Outputs of the design phase become speci-
fications for the development phase.

During development, instructor and trainee learning activities are
defined. Suitable media, methods, materials, and lesson plans or
training guides are selected or produced, as required. The resulting
program is reviewed for technical accuracy, tried out on a group of
trainees, and revised as necessary. A performance-based training
program results from completing this phase.

The training plan is activated during implementation. Instructors
are trained, trainees are selected, and training is conducteo.
Trainees are required to demonstrate mastery of learning objectives,
and instructor performance is evaluated. Effective implementation
produces egioyees capable of performing their jobs.

Evaluation is used to measure, control, and improve the training
program. This is accomplished by monitoring job performance and
reviewing reports from independent parties. Plant modifications,
procedure changes, industry events, and regulatory developments are
monitored to identify any training implications. The evaluation
phase provides feedback that is used to improve, refine, and maintain
the training program.

1.3 Who Should Use This Manual?
Implementing a T50 process has two fundamental requirements: man-
agement commitment and qualified training personnel. Training

1-4
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( ) managers and supervisors should have a working knowledge of activ-
ities described in this manual and adhere to the principles of
performance-based training.

!

Once a decision is made to establish performance-based training,
perhaps the most important action is to ensure that personnel devel-
oping and conducting training are qualified. The instructional staf f
should be trained in TSO principles and techniques required to do
their jobs effectively. Additional training beyond that provided in
this manual will be necessary for personnel who do not possess knowl-

edge in performance-based training.

1.4 How Do You Use This Manual?
Each utility's training process should be appropriate for its organi-
zational structure and its specific manpower and training situation.
Therefore, appropriate application of this manual will depend on ene
status of a utility's training system. The concepts described in

p this manual should be adapted to meet that utility's needs and snould
be used to revise procedures for training-related activities. If

most activities described in this manual already are in place, then
it can be used to reinforce and refine present practices.

In most instances, a utility will have established training programs,
and the TSO process should be used to identify and complete orogram

adjustments and improvements that build on existing materials. The
evaluation phase would be the typical starting point for determining
where corrective actions are aopropriate. The following examples
represent situations in which the training manager must decide how to
apply the TSO process:

System modifications or new equipment are installed in theo

plant. Notification to the training department of plant equip-
ment changes should 'be part of a feedback network that supports
the T50 evaluation activities. The plant equipment changes
suggest that the scope or content of a job (s) has been alterea,
and a needs analysis would be in order. The likely TSO process

(
L.)
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entry point for making necessary training program changes would
be " Conduct Needs Analysis" in the analysis phase,

Job analysis and task analysis results are available as a basiso

for reviewing and revising existing classroom lesson plans.
This suggests that a comparison of existing learning objectives
and lesson plans to the applicable job and task analysis infor-
mation would be in order (an evaluation activity). Tne likely

TSO process entry point for making necessary training program
changes would be " Prepare Learning Objectives" in the design

phase.

A Self-Evaluation Report for INPO Accreditation is being pre-o

pared. This suggests an internal evaluation is in progress, and
the results would identify recomended changes to existing
training programs. The likely TSD process entry point for
determining corrective actions would be " Monitor Indicators" in
the evaluation phase.

In those instances in which a utility does not have an established
training program, the TSO process should be performed in the general
secuence presented. However, existing sources of information, sucn
as training materials from similar plants, job and task analysis
results, and program outlines, would be valuable inputs to facilitate

imolementation of the TSO activities.

This manual can be used as a guide to establish or improve-an exist.
ing training system, but it does not include detailed procedures for
carrying out each activity. Detailed information is contained in
references listed in the TSO Supplement. A TSO glossary is also

provided. (Reference: TSO Supplement, pp. 7-1-3 to 7-1-10)

INPO training publications also provide supplementary guidance tna:
can be useful throughout tne TSO process. INPO accreditation cri-

teria, for example, focus on specific aspects of TSO that are requi ec
for accreditation of training programs. During the analysis phase of

1-6
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TSO, INP0's job and task analysis manuals can assist utilities in/

C' obtaining industrywide job and task analysis data and adapting that
data to plant-specific requirements. The various INPO training and
qualification guidelines can be helpful for establishing training
program content during the design and development phases of TSD.
Finally, INP0's Simulator Training Guideline (INPO 82-005) and the
INPO Good Practice on development and implementation of on-the-job

training programs (TO-501) provide guidance for developing and
implementing training programs in those training settings.

When used in a comprehensive manner, it provides one method for
achieving excellence in nuclear power training programs. Some utili-
ties will make tradeoffs or streamline the TSD process during initial
implementation due to existing resource constraints. However, any
adjustments, made to the TSD process should be reviewed to ensure that

a systematic process remains and that no degradation in performance-
based training occurs. As the availability of resources increases,
utilities that have made adjustments should strive to achieve excel-p
lence in their training programs, using TSO or a similar process.

O
1-7
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2. ANALYSIS

The analysis phase of the TSD process applies logic to define a require-
ment or problem, identify probable causes and possible solutions, and
select the solution that best fits the needs of the organization. When
training is selected as part of the solution, analysis creates data that
serves as the foundation for systematic development of performance-based

training programs.

There are three major analysis activities: (Reference: TSD Supplement,

p. 2-1-3)
conduct needs analysis to identify potential requirements for new,o

additional, or improved training
conduct job analysis to identify tasks required for job perfomanceo

conduct task analysis to define elements and skills and knowledgeso

needed by employees for task perfomance

Ouring needs , analysis, human resource requirements and perfomance

O deficiencies are identified and analyzed. Evaluation phase activities
described in Section 6 identify potential needs for changes or additions
to existing training, based on proolems or changes in job requirements.
The evaluation process determines the specific TSD phase or activity that
should be applied to accomplish the change or addition. In some cases,

formal needs analysis will be necessary to detemine if training changes
or additions are appropriate. After a need is identified and training
development approved, a work plan is developed to control the training
development activities.

Job analysis defines tasks that comprise job performance through review of
existing data or through comprenensive analysis of data acquired from
employees. After review and selection of tasks for training, task anal-
ysis is conducted. This process identifies task elements and skills and
knowledges needed by employees to perform tasks under specified condi-
tions and in accordance with estaoltsned standards. A review process 1s

employed to ensure accuracy and consistency in task analysis data.

r'N

U
.
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Finally, comon skills and knowledges are placed in groups to reduce
redundancy and permit a more efficient approach to subsequent program
development.

This manual describes a method for using job and task analysis data to
design and develop training programs. This data also can be used to
validate or improve existing training programs. It should be recognized,
however, that job and task analysis data has application beyond training.
This data can provide information for equipment design (i.e., human fac-
toring) and a multitude of human resource processes. These include job

dest'gn, job performance aid and procedure development, pesonnel selec-
tion, and personnel manning determinations.

2.1 Conduct Needs Analysis

Needs analysis is the systematic process of identifying human
resource requirements and performance deficiencies, analyzing alter-

' native solutions, and identifying solutions that will satisfy the
'

requirement or eliminate the deficiency. Needs analysis ensures that
management initiatives, in addition to training, are considered for
satisfying performance requirements and deficiencies.

The following procedures are performed when conducting needs
analysis: (Reference: TSD Supplement, p. 2-2-3)
o perform fact finding

o assess needs
o submit training development recommendation
o develop work plan

In performing needs analysis, data on human resource and performance
requirements is collected to determine needs that can be satisfied
best through training. These data are collected from relevant func-
tional departments (i.e., operations, maintenance, engineering, per-
sonnel, etc.), and others who are aware of requirements that may
affect job performance. When identified and approved, training
development is planned and scheduled using a work plan.

2-2
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2.1.1 perform Fact Finding

Successful performance-based training programs are built on a
firm foundation. During fact finding, an information base is
developed that will be assessed to determine needs best satis-
fied through training. Interviews are conducted, background

research is reviewed, and documentation on past and_ present

problems and future plans that may affect training are studied.
Circumstances generally having training implications include
the following:

o Performance-based training programs do not exist for key

plant positions.
Training is not being conducted on tasks that impact--

,

plant safety or reliability when perfonned impro-
perly. |

Training is not being conducted on tasks difficult to--

learn on the job. ,

o There are shortages of qualified personnel (at hire and
for advancement).

o Major changes in job scope have occurred.

o Changes in regulatory requirements exist.

o Plant modifications (existing and planned) are not being
incorporated into training.

o There is evidence of job performance deficiencies.

2.1.2 Assess Needs
After the information base is established, an assessment is
conducted to determine training needs. This is necessary

' because a variety of problems can be attributed incorrectly u.
a lack of training; they are solved best through other manage--

Q ment initiatives.

2-3
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The absence of performance-based training programs for key

positions or for important or difficult tasks generally indi-
cates a training need. Change in regulatory requirements and
plant modifications require assessment for any impact on
training. Human resource problems that involve shortages of
qualified personnel or a major change in job scope also may
point to a training need, but should be assessed to determine
alternatives to training that may be more cost-effective.

TheJob performance deficiencies require thorough assessment.
following factors should be considered to determine those
deficiencies best solved through training and those that
should be solved through other managemcnt initiatives. (Addi-

tional information on evaluating job performance deficiencies

is provided in Section 6.)

Training

Is the deficiency due to a lack of skill or knowledge?o

Were past employees able to perform the task success-o

fully?
Is the task cr.itical to safe job performance?o

Other Management Inittatives
Can the manner in which the task is performed beo

improved?
Is correct task performance being discouraged?o

IIs incorrect task performance being rewarded?o

Are there policy, equipment, physical, or emotional bar-o

riers to performing the task correctly?
Can the deficiency be corrected by an initiative othero

than training?

Training needs identified by the above analysis should be
Theplaced in order of priority for each position affected.

priority should be consistent with established training. goals

i
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- and' objectives. It also should consider any significant con-

straint in resources that cannot be overcome and that would f

preclude a comitment to training.

2.1.3 Submit Training Development Recommendation
After training development needs are placed in order of prior-
ity by position, they should be submitted for management
approval. A Training Development Recomendation form may be' ,

used to document the training need and the review / approval
.

}
process. The Training Development Recommendation form defines).

'

f
the training need and is initiated to obtain functional and
training management approval for subsequent program develop-'

ment. It includes three parts. Part i requires that the
initiator answer several questions. In parts 2 and 3,
functional and training management review the recomendation
and decide if the proposed development or change is justi-
fied. TSO Supplement 2-2-4 illustrates this procedure.

O (Reference: TSO Supplement, pp. 2-2-4 and 2-2-8)

2.1.4 Develop Work Plan
Having received approval for training program development,
effort shifts to developing the plan, schedule, and oudget
needed to ensure controlled development. TSO planning is the

process of defining goals and relating them to individual
activities necessary for project achievement. It also
includes scheduling each activity, identifying critical
outputs or milestones, and estimating development costs for
project activities.

Developing a work plan is facilitated by using a planning
worksheet. The wort plan clarifies requirements, enhances

project comunication, coordinates actions of personnel, 4

raises the visibility of the development effort, and provides
accountability for the development process. It is a dynamic

tool that defines constraints and identifies and schedules

Oi activities.

2-5
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Training development activities should be scheduled using a
planning worksheet. Within each major development phase,
activity requirements are listed sequentially. Across the top
of this worksheet, a time line, or calendar, is depicted.
Important events are identified wnen they are scheduled and
actually occur. This time / activity scheduling is suitable for

a
T50 planning ef forts. (Reference: TSO Supplement, pp. 2-2-11

and 2-2-12)

2.2 Conduct Job Analysis
The needs analysis process identifies a need for training and pro-
duces a worx plan and schedule for development. During job analysis,
job incumbents and their supervisors share their knowledge and
experience with training system development personnel to develop a
detailed list of tasks required to perform a particular job, duty
area, or task. Job analysis produces a list of valid tasks and per-
formance indicators for analysis that are to be included in initial^

and continuing training. Evaluation may identify a few tasks that
are missing from the training program. The scope of this job analy-
sis would be much smaller than the initial job analysis effort.

The following procedures are performed when conducting job analysis:
(Reference: TSD Supplement, p. 2-3-3)

o review and select existing job data
o identify work attitudes
o analyze the job
o select tasks and performance indicators for analysis

identify tasks and performance indicators for initial and con-o

tinuing training

2.2.1 Review and Select Existing Job Data
I

Existing job analysis data should be considered before
resources are committed to a full-scale job analysis project. |

|Job procedures and manuals can provide relevant job infora:-
tion that can be used to construct or modify a list of ';asts |

|

and performance indicators for the job under review. .

|

|
1
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A job description and criteria used to select tasks and per-
formance indicators for analysis should be used to guide the
selection of existing job data. The search should include the
reader's own utility and the'following:

o plants in the same configuration and regional training
group

o government agencies that use the systems approach and Joe
analysis for development of training. (Reference: T50

Supplement, p. 4-3-11 and 4-3-12)

job analysis data that INp0 has compiled on severalo

nuclear power plant positions
.

Existing job analysis data snould be reviewed and revised to
be plant-specific. A panel of subject matter experts and
training personnel should review task statements for clarity,
completeness, conciseness, and consistency to ensure that an

- accurate, plant-specific task list is produced. (Reference:

TSD Supplement, p. 2-3-7)

A job survey using the completed task list may be required.
If a large percentage of the tasks were modified during the
review, a survey of employees is advisable. However, if the
review concluded the task list was highly accurate, the joo
survey may not be necessary.

2.2.2 Identify Work Attitudes
Employees are expected to exhibit other work behaviors not
addressed by a task statement. In addition to exhibiting

certain skills and knowing certain facts, employees need to
develop proper work attitudes. These attitude statements naast
be defined if associated behaviors are to be developed in -

training. This analysis is the process of describing indi.
cators that collectively d; 'e the attitude. This process

2-7
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takes an attitude, such as safety awareness, and defines
essential, tangible indicators of that attitude.

Appropriate areas for analysis include plant operational
safety, industrial safety, plant security, and fitness for!.

duty.

2.2.3 Analyze Job
A job analysis should be conducted when job data does not
exist or is incomplete. Job analysis activities are outlined
in a data collection plan. The contents of this plan focus on
resources, schedule, and activities required for collection
and analysis of job data.

Data collection can involve three methods: interviewing

workers, conducting consensus meetings using panels of experts,
and conducting surveys using questionnaires. Each of these
methods has guidelines to ensure that reliable and valid data

is collected. (Reference: TSO Supplement, pp. 2-3-11 to

2-3-16)

After methods are selected, the data collection process begins,
This process requires selecting job analysts, developing data
collection forms, validating those forms, making administra-
tive arrangements, collecting data, and then consolidating
data for analysis. Additional information on job analysis
products is also provided in INPO's Job and Task Analysis

Users Manual (INPO 83 033). (Reference: TSO Supplement, )

2-3-19 to 2-3-22) )

When analyzing attitudes, the process begins when the intended
outcome of the attitude is stated. This written description
must state the product, not tne process by which to achieve ,

the attitude. For exanele, " exhibits safety awareness in the
plant" is an outcome, but " develop an appreciation for the

The statement is furtherimportance of safety" is a process.

2-8
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Q refined by determining the performance indicators that repre-

sent the characteristics of the attitude. These statements
should be phrased as a positive behavior. " Reports potential
safety hazards" or " observes safety signs" are appropriate
indicators for the attitude of " exhibits safety awareness in
the plant." To develop a list of performance indicators, ask
supervisors these questions:

o How would successful achievement of the attitude be
demonstrated?

o What would a person who has achieved the attitude do or

say to indicate competency?
What activities comprise the successful achievement ofo

the attitude?
o How would trainees be separated into satisf actory or

unsatisfactory performers?

Once the list of performance indicators is compiled, review it
to eliminate redundancy, clarify abstractions, or omit unnec-
essary items. The list of indicators should be reviewed by*

management to ensure that the indicators fully represent the
attitude. Once approved, the indicators can be analyzed.

After collection, job analysis data should be sumarized and
reviewed to determine the validity of the list of tasks. A
typical sumarizing technique involves ranking tasks based on
the percentage of job incumbents wno indicate they perform the
task. The list of tasks in order of percentage performing is
submitted to a panel of experts and training personnel for
review. The panel then decides which tasks are to be included

and which should be removed from the task list.

2.2.4 Sele Tasks and performance Indicators for Analysis
Although all valid tasks for the job under review are identi-
fled during data collection, not all tasks should be selected

p for analysis and training. Some tasks require classroom -
training, while others should be learned on the job.'

2-9
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Tasks that are difficult to learn and important (critical)
should be selected. Selection decisions should be made by a
panel of experts and training personnel and can be aided by
using quantitative information obtained during data collec-
tion. (Reference: TSD Supplement, p. 2-3-25)

1

If performance indicators have been identified, a panel of
supervisors should review the list to ensure they are appro-
priate for further analysis.

2.2.5 Identify Tasks and Performance Indicators for Initial and
Condt.stng Training

Selected tasks should be identified further for initial or
'inuing training (or both). Considerations in this deter-e

ton include the following:

nitial training--develop the skills and knowledges
necessary for ef fective job performance.

Continuing training--improve job-related skills ando

knowledges by the following:
reviewing skills and knowledges included in b 'tial--

training

providing more in-depth training in skills and know1--

edges included in initial training
providing training in tasks that are important,--

difficult, and infrequently performed
providing training on tasks and performance indica---

tors for which job performance has been less tnan

satisfactory

addressing changes in systems, equipment, or proce---

dures that affect job performance ,

disseminating information on industry cy"ating--

experiences that af fect job performance

O'
2-10
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(

D,
( j' 2.3 Conduct Task Analysis
'

Tasks and perfomance indicators selected for training should be ana-
lyzed using a task analysis approach. Task analysis is the process
of dividing a unit of work (task) into manageable steps (elements).
It also identifies task standards and conditions and the skills and
knowledges required by employees to perform each task. Results of

j task analysis produce the data base from which job performance mea-
sures and training program learning objectives are developed or
verified. INP0'.s Task Analysis Procedure (INPO 83-009) provides

additional information.

Task analysis is used to identify obvious skills and knowledges for a
particular task that is proceduralized. However, additional, complex
skills and knowledges may be needed when procedures are nonexistent ,

or incomplete for a particular task. For example, a thorough under.
standing of the ability to solve problems and take corrective actions
must be developed so that a worker can transfer learned skills and
knowledges to new situations. The task analysis process is limited

V by a finite set of resources that preclude the analysis of every
potential task condition; however, careful monitoring and inclusion
of plant feedback, operating experiences, and plant modifications
into a training program will help ensure a practical, thorough under-
standing of the problem-solving process. 1

The following procedures are performed when conducting task analysis:
(Reference: TSD Supplement, p. 2-4-3) |

o prepare for task analysis |

o perform procedural tast analysis
o perform paradigm task analysis
o perfom attitude analysis
o check task analysis for quality .

o group connon skills and knowledges

l

l

n
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2,3.1 ' Prepare for Task Analysis
Appropriate forms should be developed for use during data col-

The forms should allow for ease of collection andlection.
logical sequencing. A sample data collection form is provided
in Appendix A of INP0's Task Analysis Procedure __ (INPO
83-009). Following are examples of questions to consider when

developing data collection forms:

Do the forms contain clear directions?o

Do the forms provide for collection of all data neededo

for training program design?

Have interested persons been given an opportunity too

request data and review the forms?

Does the. fom include information on standards, cues,o

conditions, elements, skills and knowledges, references,
related tasks, task output, human interfaces, personnel
safety considerations, and consequences of inadequate

performance? (Reference: TSO Supplement, pp. 2-4-7 to

2-4-9)

Tasks determined to be normal or routine during job analysis
Abnor-.

are analyzed using a procedural task analysis process.
mal, emergency, or troubleshooting tasks are analyzed using a
branching or paradtgra technique. Performance indicators are
analyzed using a simplified attitude analysis process.

2.3.2 Perfom Procedural Task Analysis
Procedural task analysis identifies inputs and outputs of the

Thistask, as well as sequenti,al steps of task performance.
task analysis approach is used when a task is linear in nature
(i.e., step-by-step sequence) and performed under normal or
routine conditions. During procedural task analysis, tasks
are analyzed to identify their elements (action steps),
sequence, and other performance-related data.

2-12
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j INP0's Task Analysis Procedure (INPO 83-009) provides detailed

guidance and should be referenced when conducting procedural

task analysis.

2.3.3 Perfom Paradigm Task Analysis
Many jobs have some tasks that are not sequential and involve
decisions. These more complex tasks necessitate a different

analysis approach. Paradigm task analysis should be used for
analyzing tasks that are abnormal, emergency tasks, or tasks
that involve multiple conditions (i.e. troubleshcoting).
During paradigm task analysis, stimulus-response patterns are
defined. Analyzing a task to the paradigm level offers the
following advantages:

o Performance problems involving branching (decision

points) and proper sequence are identified.
o Task cues are identified readily,

Employee responses are stated expiteitly.o

(
V Paradigming a task with decision points is a skill refined

<

through practice. For more information on paradigm task
analysis, review INP0's Task Analysis Procedure (INP0 83-009).

-

2.3.4 Perform Attitude Analysis
After the performance indicators are defined for each atti-
tude, they must be analyzed once for each job. Performance
indicators are similar to task elements and are analyzed in
the same fashion. For example, the performance indicator
" observes safety signs" requires the knowledge to interpret
radiation symbols, sign colors, and abbreviated safety mess-
ages. Discussions concerning the conditions and standards
for each indicator require the assistance of an expert who
possesses the attitude being defined or else someone who a

recognizes the attitude when it is demonstrated. The analysts
is coglete when the following question can be answered af fir-
matively: If someone demonstrated each of these performances,.

( ) have they achieved tne attitude?
u-
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Once each indicator is analyzed, it should be reviewed by
management personnel for approval prior to incorporating these
newly-derived skills and knowledges into the training program.

2.3.5 Check Task Analysis for Quality
A systematic review and revision process should be established
to correct errors that may have occurred during task analysis.
The use of. quality control measures van prevent future train-
ing problems caused by inaccurate or incomplete task elements
and skills and knowledges.

Effective quality control of task analysis data requires the
use of established criteria during the analysis process. The
criteria applied during quality control checks should be the
same as those used during task analysis. A sample checklist
for quality control of task analysis data is contained in
Appendix C of INp0's Task Analysis Procedure (INPO 83-009).

During quality control of task data, criteria are applied,
results interpreted, and revisions determined. Quality con-
trol is an iterative process that involves independent review.
This requires that the individual performing the review be
knowledgeable of technical content and quality control proce-

/dures and be someone other than the person wno performed tne

task analysis. The quality of task analysis data is improved
by using a procedure such as the following:

task analysis team completes task analysis data collec-o

tion
task analysis team reviews own worko

task analysis supervisor spot-checks analysis team's worto

QC team reviews total task analysis datao

QC team supervisor spot checks QC team's worko

task analysis manager performs sampling review of com-o

pleted tasks
final task analysis product transmitted to end userso

2-14
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( l 2.3.6 Group Common Skills and Knowledges j

%) i

performing analysis on tasks and attitudes produces some j

repetition in the skill and knowledge statements. A large
collection of tasks and attitudes for a given job classifi- !

cation can increase the magnitud of this redundancy. A means
of indexing or grouping coninon skills and knowledges can be
used to reduce redundancy and provide a more organized and

|
efficient approach to training program development.

f

Some skills and knowledges are integral to and should remain i

associated with a given task during training. Others can be
removed, grouped with other consnon skills and knowledges, and

taught independently without incurring any loss of intent or
emphasis. It is with these skills and knowledges that benefit
can be derived from grouping.

1

Grouping requires that categories appropriate to skills and
knowledges being reviewed be established. While these speci-

V fic categories may vary according to job classification, once
defined, they should be used uniformly to classify skills and
knowledges. For example, during the PWR control room operator
task analysis, INPO established an index of skills and knowl-
edges using the following areas (see INP0's Job and Task
Analysis Users Manual (INP0 83-033) for further details):

o System ~information pertaining to a system or major
component location, interrelationship, indications,
controls, alarms, or power supplies (e.g., purpose of'

letdown valve).

o Component--information pertaining to characteristics,
function, construction, or operation of a specific piece
of equipment (e.g., construction of the letdown flow
control valve).

O ,

L)
.
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o Academic--information pertaining to facts, definitions,
principles, rules, or theories (e.g., conversion of flow
in pounds mass per hour to gallons per minute). ' , '

i

Skills and knowledges then were assigned to the above areas,

using an outline of topics. (Reference: TSD Supplement, )

p. 2-4-13)

Within the topics, additional selectivity can be applied by |

using subtopics when clustering comon skills and knowledges
for training design purposes. For example, pump skills and !

knowledges could include subtopics such as type, function,
characteristics, and operation. The residual heat removal
system could include subtopics such as procedures, valves,
pumps, and heat exchangers. Academic skills and knowledges
that address mathematics could include basic concepts, scien-
tific notation, dimensional analysis, algebra, geometry, and

"

tri gonomet ry.

Establishment of areas, topics, and subtopics should be cased
on specific job classification requirements and utility train-
ing needs. Skills and knowledges should be grouped for
training program efficiency (.i.e., removing redundancy and
combining comon skills and knowledges). Removing skills and
knowledges and teaching them independently from the task also

should be considered.

2.4 Summa ry_

Needs analysis identifies human resource requirements and performance
deficiencies requiring training. Then, training development projec:s
are planned and scheduled. Job analysis is conducted to define the
requirements further by identifying tasks that comprise job perfor-

Since all these tasks are identified during job analysis, amance.

review process is employed to select important and difficult-to-learn
tasks for further analysis and training. Task analysis is conouctec
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}3 on the tasks selected to identify task conditions, standards, ele-
( )

ments, and. skills and knowledges required to perform the task
satisfactorily. Attitude analysis is conducted to determine the
performance indicators needed for demonstrating proper work atti-
tudes. Resulting data then is reviewed to ensure tnat an accurate
data base is available for subsequent training development activi-

ties. In the final analysis activity, common skills and knowledges
are placed in groups to reduce redundancy and provide a more organ-
ized and efficient approach to program development.

2.5 Key Considerations

The following key considerations should be emphasized when performing

and evaluating activities of the analysis process:
A systematic process involving both training personnel and planto

personnel is used to analyze human resource requirements, per-
formance deficiencies, and training needs.

Alternative solutions to performance proolems, including train.p o

V ing and other management initiatives, are considered thoroughly
before comitting resources.

i

Work plans are used to quide analysis activities and enhance !
o

teamwork.

Job performance requirements are identified through review ofo

existing job data and/or surveys of workers and are confirmed oy
subject matter experts.

Claar standards and uniform methods are used to collect, anal-o
-|

yze, and review job and task data.

.

A panel of subject matter experts is used to assist trainingo

| personnel when selecting tasks for analysis and training.

Tasks are identified for initial and/or continuing training.' o

U
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Task analysis data collection forms include all data requiredo

for training development.

o Task analysis is conducted with experienced workers who identify
task performance data and required skills and knowledges.

o Procedural task analysis is used when a task is performed under
routine plant conditions.

o Paradigm task analysis is used when a task involves decision
points and is performed during troubleshooting, abnormal, or
emergency plant conditions,

o Attitude analysis is used when performance indicators of
employee attitudes are identified,

o Identified skills and knowledges are grouped for efficient
program design.

Additional references on training system analysis are provided.

(Reference: TSD Supplement, p. 2-5-3)

i

O\
'
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i( 3. OEstGN

Ouring analysis, the basis for performance-based training is established
through analysis of selected tasks to determine skills and knowledges
needed for job performance. Design activities use this information to
produce specifications for developing, implementing, and evaluating the
training program. To provide an effective program, design specifications
should be developed Systematically and be traceable to job and task per-
formance requirements. These specifications should define acceptable

performance and permit diagnosis of problems that may occur when the

program is implemented.

Not all design activities must be performed in the sequence described in
this section. Each design activity can be applied separately, depending
on the status of an existing program. Operational training programs
should be evaluated (Section 6 Evaluation) to identify deficiencies and-
determine where improvements are needed. Feedback from existing training

programs can be obtained from internal (e.g., supervisory experience) and

(O external (e.g., NRC audit) sources. Appropriate activities of the Design
Section then can be used to achieve those improvements.

There are eight major design activities: (Reference: T50 Supplement,

pp. 3-1-3 and 3-1-4)
develop job performance measures (JPN)o

determine appropriate training settingso

o prepare learning objectives
o develop test items

describe expected trainee entry-level skills and knowledgeso

organize learning objectiveso

o construct tests
o develop training plan

During design, job performance measures are developed to' measure task

performance in the job environment. Training settings are selected to
provide the appropriate environment in which learning can occur.

O
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Terminal objectives are derived from tasks to establish the direction of |

the training program. Enabling objectives are then developed from grouped
task elements and skills and knowledges to describe the performance neces.

sary for trainees to achieve mastery of the terminal objectives. Next, |

test items are prepared to raeasure trainee mastery of learning objectives
during and af ter training.

Subsequent design activities refine specifications and provide the frame-
work for developing the training program. These activities identify )

expected trainee entry-level skills and knowledges using entry-level test
results. Then, learning objectives are organized. In the final activity |

of the design phase, the training plan is developed to plan and administer
the training program and to ensure availability of trainees, instructors,
course material, support services, facilities, and equipment.

3.1 Develop Job Performance Measures
During job and. task analysis, tasks were selected for training, and
the supporting elements, conditions, and standards necessary for
adequate on-the-job performance were defined. The first step in the
design phase is to develop job performance measures, which are per-
formance tests prepared at the task level. Job performance measures

are used as follows:
o to measure adequacy of a plant employee's performance of a task

on the job (ensures consistency in performance evaluations) or )

during training (such as simulator training)

to provide the basis for development of a terminal objective,o

which is a training goal expressed in terms of measurable
trainee performance

Job performance measures are derivod from tasks and task elements.
They define the cue that prompts or signals an employee to perform a
specific task, identify conditions under which actions occur, and
establish standards that measure performance adequacy. It is not

always feasible to duplicate all aspects of a task in a job perfor-
mance measure. For this reason, the procedure for developing a Joo

"
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performance measure involves determining ways in which it must be
different from the task and then constructing a job performance mea-
sure that 15 the best approximation of that task.

The following procedures are performed when developing job perfor-

mance measures: (Reference: TSO Supplement, p. 3-2-3)

o determine testing limitations
o determine elements of a task to be tested
o determine conditions and standards
o determine scoring procedures

pilot test and revise the job performance measureo

After testing requirements are determined and conditions and stan-
dards are developed, the job performance measure is constructed.
This work sheet should be referred to in the following sections as
each aspect of the job performance measure is discussed. (Refer-

ence: TSO Supplement, pp. 3-2-7 and 3-2-8)

f
3.1.1 Determine Testing Limitations

The first step in developing a job performance measure is to
review the task to determine potential testing constraints.
Constraints include availability of time, work force, equip-
ment, and resources. If performance of an entire task would
require more time than is reasonable for testing, the job
performance measure should be developed using a sample of
critical task elements. Work force availability also can 1

)

impose constraints on task performance. These constraints J

occur when more than one plant employee is required for task
performance. A job performance measure should include repre-
sentation from the job classifications involved in performance
of the task. Each position, however, should be scored sepa- |

rately.

Situations occur when equipment or facilities will not be
available to support employee testing. If it is determined

3-3
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that tescing of selected tasks would impose unreasonable
demant.s on facilities or equipment, then test those tas.'
using simulation.

Cost is another important factor affecting job performance
The cost of test administration must be kept withinmeasures.

reasonable limits. Many infrequently performed tasks cannot
be performed for training or testing purposes in the job
envi ronment. In these situations, if a job performance mea-
sure is needed, simulation is a recomended alternative.

The following evaluation should be conducted when determining
the need for simulation in performance measurement:

o Downtime
What effect does measuring performance of a task have on
the readiness and efficiency of the plant system or

equipment?

o Damage or danger
What are potential dangers to plant personnel or damage
to plant equipment if performance measurement of a task

is done?

o Cost
What is the cost of using plant personnel, equipment, and
materials for measuring task performance?

3.1.2 Determine the Elements of a Task to be Tested
When constraints make duplication of the task in the job per-
formance measure unrealistic, task elements should be exam-
ined. Elements that include important decision points are

Ifpredictors of successful performance of the entire task.
they can be tested realistically, they should be included in
the job performance measure.

3.1.3 Determine Conditions and Standards
After testing constraints and simulation requirements have
been determined, job performance measure development moves to

3-4



Ok j\ identification of conditions and standards needed for task
performance. Although the ideal is to duplicate cues, condi-
tion's, and standards of the actual task, some compromise may
be necessary. For tasks with multiple conditions and brancn-
ing decisions, multiple job performance measures may be

written.

Conditions are prerequisite requirements that exist for task
performance. They define plant conditions and include infor-
mation and resources available to the employee during task

performance. If constraints prevent using all conditions
identified during task analysis, a sample should be used that
best assesses the ability of the employee to perform the task

under actual conditions.

Job performance measures include standards of measurement
(quantitative or qualitative) that are applied consistently in
evaluation of task performance. Standards may relate to the
process or product of performance or a comoination of both,
process standards are step-by-step procedures that must be
followed, usually without deviation. Other standards may
prescribe output (the product of performance) and criteria for
judging. acceptability of the performance.

Task and element standards should be transferred directly from
task analysis data to the job performance measure whenever
possible. However, limitations in the testing environment may
require less than total adherence to the job standard in
performance measurement. Other factors that could contribute
to adjustment of the standard in the job performance measure
include the following:

The job standard for fully competent performance exceedso

the minimum required for successful task performance.

(
V><
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The job standard for fully competent performance requireso

achievement of a final product of performance and adher-
'

ence f.o a noncritical, Step-by-step process (i.e., steps
could be omitted or not followed in sequence, but the
final product of performance required would be achieved).

3.1.4 Develop Scaring Procedures
Af ter the job performance measure f s constructed and docu-
mented, scoring procedures are developed. A detailed, step- |

by-step description of required performance provides an
effective scoring procedure for some tasks. Action steps or
elements required in the job performance measure usually are
prepared 14 checklist fonn, and the employee is required to
follow each step without deviation. For other tasks, the
product of performance (i.e., a tangible result) must be

In developing a scoring procedure for this type ofmeasured.

job perfornance measure, scorable characteristics must be
defined to distinguish clearly between satisf actory and unsat.
1stactory performance.

Scoring prticedures used during measurement of task performance
should be reliable and unbiased. Reliability means that evalu-
ation of task performance will not vary over time (assuming tne
individual remains the same) and that different scorers t sing the
same performance measure will evaluate the employee the same way

in any given testing situation. Unbiased scoring procedures
ensure tha': evaluations are not influenced by inappropriate fac-

Reliable and unotased scoring procedures should includetors.

clear, measurable standards for evaluating task performance and
the use of trained evaluators skilled in administering job per-

formance onessures.

3.1.5 Pilot Test and Revise Joe Performance Measures
A validat.ed job performance measure is one that has been pilot
tested and found to be an accurate predictor of task performance'

3-6
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that is, the employees who pass the job performance measure are
those who perform the task well on the job.

~

.

Collection and analysis of pilot test data should ensure that all
parts of the job performance measure are valid. Guidelines for
pilot testing a job performance measure are as follows:

ensure the job performance measure work sheet is completeo

arrange all resources required for administering tne jobo

performance measure

o provide instructions to the scorer
o select examinees from job incumbents

assign an observer for recording information on job perfor-o

mance measure deficiencies
revise the job performance measure based on observed defi-o

ciencies

3.2 Determine Training Setting
After job performance measures are developed, training settings are

.

The setting is the environment in which training is con-determined.
ducted and learning occurs. Training settings include the following:
(Reference: TSD Supplement, p. 3-3-3)_

o classroom
o laboratory and workshop

formal on-the-job training (0JT)o

o simulator
o self-study

Settings are selected early in training systems development, as they
affect development of learning oojective conditions and standards.
Tasks, elements, and their skills and knowledges shculd be revieweo
to determine settings suitable for most training to occur. The
review also should identify alternate setting (s), as constraints may
dictate compromise, particularly when the impact of primary selec-
tions may have adverse impact on utility facilities and rssources.

:

These constraints may include any of the following factors:#
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Constraints of, the training setting (e.g., equipment scheduling)o

would significantly delay the completion of training.

Training in one setting is more expensive than in another. (Ano

analysis should be conducted based upon short- and long-term

cost considerations.)

Excessive use of formal OJT may disrupt essential plant opera-o

tions.

These constraints affect the degree of fidelity to which tasks,
elements, skills, and knowledges can be trained. Decisions concern-
ing the training setting can be facilitated by organizing tasks into
three categories:

o tasks requiring complete replication
o tasks requiring partial replication

skills and knowledges required to be grouped and taught indepen-o

dent of individual tasks

The first category requires that a task be completely simulated by a
full-scope simulator or within the actual job environment. Tasks
f alling into this category have the highest level of fidelity and are
the most important to the job.

The second category requires that selected critical elements be
replicated by using a part-task simulator, laboratory, or worksnoo
setting.

The third category requires a classroom or self-study setting to
prepare trainees for mastering skills and knowledges necessary for
subsequent task performance.

3.2.1 Select Classroom Training
-

The classroom is the setting in which group training is leo .

an instructor. Classroom training includes lectures, demon-
strations, and discussions with active trainee participatica.

3-8-
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Training that meets the following conditions can be considered
for classroom training:

Large quantities of information will be' presented duringo

training.

A large group of trainees will be scheduled for trainingo

at a given time.
Other training settings are not suitable or available.o

3.2.2 Select Laboratory / Workshop Training
During laboratory and workshop training, multiple job condi-
tions (i.e., environment, system, equipment, etc.) of task
performance are simulated to varying degrees of fidelity.
Laboratories and workshops permit application of course mate-
rial by the trainees in a hands-on environment. They are
particularly effective when used to train basic skills that
support task performance.

Training that meets the following conditions can be considered for
laboratory / workshop instruction:

Tasks, elements, and skills require hands-on practice too

achieve mastery.
Job conditions can be simulated in the laboratory /wortsnop.o

3.2.3 Select Formal OJT
Formal OJT is designed to qualify plant employees in job

performance through training conducted by qualified personnel
in the actual work environment. Formal OJT provides hands-on

experience and allows the trainee to make a positive contribu-
tion to the mission of the plant while being trained. INP0's

good practice Develooment and Implementation- of On-the-Job
Training programs _(70-501) provides additional details on tnt 5,

type of training setting and program.

Training that meets the following conditions can be considered

[ for formal OJT:
(
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Assignment of trainees can be made in small groups and jo

screed over a sufficiently Iong perf oe of time,
i

o There are no critical resource constraints in tne plant,
and multiple training conditions can be provided in tne
job environment.

;

o Qualified personnel are available to conduct and manage

forinal OJT.

3.2.4 Select $1mulator Training
simulators provi'de a real-time, realistic setting for training
without affecting plant operut' ions. UEPO pideline 32-005,
Sim:14 tor Trainf aq. reconnends use of simulator training for
normal, abnormal, and emergency operating procedures. This
reconnendation applies specifically to the positions of con-
trol room operator, senior control room operator, snift super-
visor, and shift technical advisor. In addition to tne acove,

training that meets the following conditions can be considerec
for simulator training:

Hign fidelity (i.e., closeness to the task) is requiredo

for trainees to acnieve mastery.

Probime diagnosis unur stressful situations is an inte-o

gral part of performance.
o Teaework is an important part of task performance.

3.2.5 Select Self-Study Training
In self-study instruction, ai! training conditions are e1:ner
provided in training mater %!? te made availaole in :ne plant
when needed by the trainee. Self-study frequently is used
with training conducted in otner training settings. Altnouga

'

a full-tima instructor is not needed in self-study instruc-
tion, guidance and assistance by qualified plant eersorynel are

1

necessary. Self-study instruction should include frequent
tests administered by a qualified individual for evaluating
and providing feedback on the trainee's progress.

3-10
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Training that meets the following conditions can be considered
for self-study: .

Training for the task does not require close supervision.o

Unsupervised training is not likely to result in injury
to plant employees or damage to plant equipment. In

addition, innediate feedback from a supervisor is not
required for the trainee to achieve mastery.

All conditions can either be provided in the trainingo

materials or made available in the plant when needed by
the trainee. Tasks that require special facilities,
conditions, or equipment not readily available in the
plant should be considered for another training setting.

o The task does not require extended periods for tne
trainee to achieve mastery. Tasks that are "very diffi-
cult" or " extremely difficult" suggest lengthy trai,ing
durations and are more suited to settings that provide

Os supervision and immediate feedback.

3.3 Prepare Learning Objectives
Once training settings are determined, tasks selected for training
and their analyzed elements and skills and knowledges become the
basis for developing learning objectives. Learning objectives
describe what is to be learned in terms of measurable trainee perfor-
mance. They serve as a connecting link between performing a task on
the job and learning how to perform it in the training environment.
Learning objectives also define the content of the training program.
A properly prepared learning objective consists of the following:

a statement of behavior (action) the trainee must exnibito

the conditions under wnicn the action will take placeo

o the standards of satisf actory performance

There are two levels of learning ob bctives: terminal and enaoling.

After the terminal objectives aN developed at the task level, ap,

() learning analysis is conducted. This process identifies the enabling

3-11
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learning objectives (training steps) that are needed to support
achievement of the terminal objective. Enabling objectives are
derived from grouped task elements and skills and knowledges using a

design strategy.
7

When developing enabling objectives, preliminary estimates should be
made about the entry-level skills and knowledges possessed by the
trainees. This determination guides the preparation of enabling
objectives to a level appropriate to those entry-level skills and
knowledges. Trainee entry-level skills and knowledges are determined
more accurately later, and enabling objectives are reviewed to deter-

|
mine the need for any adjustment.

The following procedures are performed when developing learning

objectives: (Reference: TSD Supplement, p. 3-4-3)
o establish design strategy

determine the action statement for trainee performanceo

specify conditions of trainee performanceo

describe standards for evaluating trainee performanceo

3.3.1 Establish Design Strategy
When task analysis is performed (Section 2.3), a significant |

amount of performance-based data (i.e., task elements and
skills and knowledges) is produced for a given job classifica -
tion. Effective use of this data requires that a design
strategy be developed and applied when developing learning

objectives for a training program. (Reference: TSD Supple-

ment, p. 3-4-7)

The design strategy should ensure that basic relationships
exist between tasks and terminal objectives and between

grouped elements, skills and knowledges, and enabling objec- |
>

tives. It should provide a process for sorting elements and f
skills and knowledges by training setting (Section 3.2) and j

|

f'
then by a topical outline that reflects the desired structure t

iof training. The topical outline should be based on the
!

; .
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k uniqu'eness of- the job classification and plant-specific train-

| ing requirements. Training topics ' recommended for.each job -
classification in the INPO training ~and. qualification guide- ,

i) llines can be useful in developing the topical outline. ,

Although the. sorting of skills and ~ knowledges is generally 's

- within a-job classification, there are skills and knowledges~

,

.

that are applicable to more.than one'~ job classification.
These_ consnon skills and knowledges could be grouped and subse-

quently trained within mixed job classifications.

3.3.2 Determine Action Statement
The first stsp_ in developing a learning objective is to deter- .,

mine the action statement. The action statement consists of |
>

an a'ction verb and-direct object that clearly define what the
trainee is required to do. The action verb should identify ,r

trainee.benavior that is observable and measurable. For ;

[:( example in the action statement " start the secondary equip-
ment closed cycle cooling system," the-action verb (start)'and
direct object (secondary equipment closed cycle cooling sys- n

c
tem)' are identified clearly as- a terminal performance for a
simulator or OJT setting.

.
,

.An action statement for a classroom enabling objective might 1

be " state the' purpose of the secondary equipment closed cycle

cooling system." The action verb (state) and direct object |

!
,

(purpose of ' secondary equipment closed cooling system) are
expressed similarly. .|

Skill and. knowledge verbs range from simple to complex. Skill
~

refers to physical or manipulative activity. Knowledge per-'

tains to: recall, comprehension' or application of information.

Other. action verbs''with definitions can be :found in the INPO
guideline Emergency Operating Procedures Writing Guideline

|(INP0_82-017) and the INPO-Task Analysis Procedure (INPO 83-*

( 009). (Reteence: TSO Supplement, p. 3-4-11)-
1
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3.3.3 Determine Conditions

A properly developed ~ learning objective should state clearly
the conditions that will exist at the time of trainee perfor-
mance. Conditions of performance define the plant situation,
environmental aspects, and re' sources available to aid trainee

performance. Typical conditions include the following:
o plant operating mode
o safety considerations or hazards
o equipment and equipment status

o tools and materials to be used
references (diagrams, plant procedures, vendor manuals,o

textbooks, etc.) available
o environmental conditions

problem situations or conti1gencies (abnormal or emer-o

gency)

Conditions are derived from various job conditions identified
during task analysis. When developing learning objective
conditions, adjustments may be necessary to reflect the degree
of fidelity (to multiple job conditions) that can be achieved
in the training setting. For example, job conditions can be
simulated with high fidelity during formal OJT and simulator
training because they mirror the actual job conditions. When
classroom or self-study are used, the learning objective
conditions are limited by the constraints of the classroom of
self-study environment. (Reference: TSD Supplement,

p. 3-4-15)

3.3.4 Identify Standards
A well-prepared learning objective includes a standard for
evaluating trainee performance. The trainee's action should
result in an output, and the required quantity or quality of
that output is the standard of performance.

!
.
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Standards can include step-by-step processes that do not per-;

mit deviati'on. Others may prescribe the product of perfor-
mance and the factors for judging that product.

Standards are derived from job standards identified during
task analysis. Similar to the developmer.t process for condi-
tions (Section 3.3.2), learning objective standards also
should be adjusted to reflect fidelity (to job standards) that
can be achieved in the training setting. (Reference: TSO

Supplement, p. 3-4-19)

3.4 Develoo Test Items
After job performance measures are developed, they may be used to
test the terminal learning objectives or measure subsequent on the
job performance. However, additional test itenr1 tre needed to mea-
sure trainee mastery of the enabling learning objectives during
training. During test item development, learning objectives are
examined to determine skills and knowledges that should be evaluatedV in the test. Using this process, test items are developed to be
consistent with the action statement, conditions, and standards of
the learning objectives. When developed, test items are placed in a
test bank and used later (Sections 3.5 and 3.7) to develop entry-
level tests, pretests, progress tests, and post-tests for the train-
ing program.

The following procedures are performed when developing test items:
(Reference: TSO Supplement, p. 3-5-3) ,

o determine test item format
o determine number of test items to be developed

develop test items for skill and knowledge learning objectiveso

3.4.1 Determine Test Item Format
Test items are developed from the learning objectives to |

measure trainee skills (skill test items) or the recall and/or
application of information (knowledge test items). Test item ,

formats that are preferred in a performance-based system
i
l
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O
include performance, completion /short answer, alternate choice,
multiple choice, matening, and drawing / labeling. (Other test
item formats may have application in specific situations.)

f
Selection of test item formats is guided by action' verbs of
the learning objectives. Action verbs suggest a test format
more appropriate for use in testing than others. Skill action

l verbs suggest a performance test format, and knowledge action
verbs suggest one or more of the written formats. For exam-
ple, " start" and " shut down" are skill action verbs that

i
suggest a performance test format. The completion /short-
answer format is appropriate for many knowledge action verbs,

including " recall," " identify," and " list." Houtver, action
verbs such as " discriminate" and " select" should be tested
using citernate choice or multiple choice formats. Learning

;

objectives that require the trainee to " classify" or " relate"
should' be tested in the matching fonaat because of the condi-
tion and response nature of the action verb. (Reference: TSD

( Supplement, pp. 3-5-7 to 3-5-9)
|

l

3.4.2 Determine the Number of Test items
| The appropriate number of test itern for each learning ot,Jec-

tive depends on a number of factors. Although at least one
test item must be developed for e6ch learning objective,

i certain considerations justify development of more than one
i

test item for a given learning objective. For example, tasks
used to develop the learning objectives that were rated at or
near the maximum scale of importance and/or difficulty would!

suggest a larger numoer of test items than those tasks rated

nearer the minimum of :ne scales.

3.4.3 Develop Skill and Knowledge Test Items
After format is selected and the number of items determined, j

test items should be developed. They are derived from tne ;

.
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\ learning objectives and should reflect the behavior or action
required of the trainee and conditions and standards of per-'

formance.

Test items should be clear, gramatically correct, unambi-
guous, well-constructed, and free of clues as to the correct

They should be written at a reading level appropriateanswer.

for trainees. (Reference: TSD Supplement, pp. 3-5-13 to

3-5-15)

3.5 Describe Expected Entry-level Skills and Knowledges
After test items are developed, an entry-level test is developed and
administered to a representative group of trainees. Test results are
used to confirm that trainees can be expected to possess skills and
knowledges considered prerequisite to entering the training pro-

Results are also used to confirm that learning objectives aregram.

prepared at a level consistent with expected entry-level skills andq
knowledges. This process helps ensure that training conserves time
and resources by avoiding unnecessary training, yet starts at a level
that will permit trainees to complete training successfully.

The following procedures are performed when determining expected
trainee entry-level skills and knowledges: (Reference: TSD Supple-

ment, p. 3-6-3)
Develop and administer the entry-level test to a group ofo

trainees representative of potential trainees.
Assess entry-level test results, determine trainee entry-levelo

skills and knowledges, and revise learning objectives and test
items based on these skills and knowledges.

3.5.1 Develop and Administer Entry-Level Test
The purpose of the entry-level test is to determine trainee
entry-level skills and knowledges. This test determines if
the level of skills and knowledges in the enabling objectives
and supporting test items is appropriate. The entry-level

J test should be composed of test items that measure skills ano
-

1
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knowledges considered prerequisite to the training program
being developed. It then should be administered to a group of
trainees representative of expected future trainees.

3.5.2 Analyze Entry-Level Test Results
Entry-level test results should provide an indication of
skills and knowledges already mastered by trainees and those
in which trainees are deficient. The assessment begins by
comparing trainee performance on the entry-level test to
training standards establisned during development of test

items.

If test results indicate trainees do not possess the prereq-
uisites, the learning analysis of learning objectives should
be extended to lower levels of skills and knowledges. New
learning objectives with supporting test items should be
developed to cover this gap in skills and knowledges. New
test items should be administered to the trainee sampling and
the results analyzed. This process is continued until tne
trainees' level of skills and knowledges and those in the
learning objectives and test items are compatible. The level
to which the learning analysis is taken must be determined by
considering training cost, training availability, and alter-
native personnel actions.

If entry-level test results indicate that some learning oojec-
tives on which test items were based already have been mas-
tered by the trainees, those learning objectives and test
items should be eliminated from the training program (or
reserved for refresher training). This helps ensure that eni f
new learning will be provided in the training program and trat

time and resources will be conserved.

3.6 Organize Learning Objectives
This section describes the process of organizing and sequencing'

learning objectives to develop an outline of the training program.
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() Effective sequencing ensures training is provided in the shortest
period of time and assistance is provided to trainees in making the
transition from one level of skill or body of knowledge to another.

This process involves constructing a course map or hierarchy for new
programs or reviewing training sequences - for existing programs.

The following procedures are performed when organizing learning

objectives: (Reference: TSO Supplement, p. 3-7-3)
o determine the level of learning objectives
o sequence learning objectives based on dependent, supportive,

consnan factor, or independent relationships

3.6.1 Determine the Level of Learning Objectives
The next step is to detennine the appropriate level for the
learning objectives. The levels of learning help define an
efficient 1. earning sequence within each training setting.

_

Knowledge is the process of storing, recalling, and/or apply-
ing bodies of information. Knowledge can involve simple
recall of information, comprehension of principles and con-

'

cepts, or application of information to solve a problem.
Skill involves some physical or manipulative activity that is
directly observable. Learning objectives and their levels of
learning have application when developing test items and
learning activities.

3.6.2 Sequence Learning Objectives
Learning objectives should be sequenced within each training'

setting, based on relationships that exist among them. These
relationships include dependent, supportive, common factor,
and independent. Proper sequencing of learning objectives
provides for the maximum transfer of learning from one topic u
the next. When sequencing of learning objectives is uncertaia,
subject matter experts should be consulted. (Reference: TSO

Supplement, p. 3-7-7)'

f
( -
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3.7 Construct Tests

The test item bank compiled during test item development is used to
prepare tests to be used during training. When administered, tests
will discriminate between those trainees who have mastered learning

objectives and those who have not. Tests used during training
include pretests, progress tests and post-tests.

A pretest is used to confirm individual trainee qualifications for
entering the training program. It also is used to identify remedial
training requirements and may be used to accelerate or exempt a
trainee from all or portions of training. For these reasons, the
pretest should sample key learning objectives of the course.

A progress test is used to measure trainee progress during training.
The outline for a progress test should cover only those learning
objectives that have been addressed during a particular segment of
training.

The post-test evaluates trainees * successful completion of the train-
ing program. It should be course-comprehensive and of detail sufff-
cient to discriminate clearly between trainees who have and have not
mastered the learning objectives.

The following procedures are performed when constructing tests:
(Reference: TSD Supplement, p. 3-8-3)

o develop test specification
o prepare tests

o set training standards

3.7.1 Develop Test Specification
The test specification defines the scope and emphasis of the
oral or written test to be developed. It identifies which
learning objectives in each content area are to receive what
amount of emphasis in the test. The purpose of the test
specification 15 to ensure that the test samples the essential
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t i To assist in this process, a table of specifi-V content areas.

cations is developed.. This table identifies the major content
areas and level of the learning objectives. Each cell within
the table indicates the number (or percentage) of test items

needed to test the content area. The number of test items for
each test is determined by the amount, difficulty, and impor-

The contenttance of the learning objectives to'be tested.
areas are determined by the scope of the lesson, unit,'or
course objectives. A table of specifications may be developed
for pretests, post-tests, and progress tests. (Reference:

TSD Supplement, p. 3-8-7)

Performance tests are constructed to measure trainee mastery
of the learning objectives that have actual or simulated job
conditions. Although job performance measures are the most
complete and realistic measure of job performance, alterna-
tive, less realistic performance tests may be necessary due to

O', the constraints of the training setting. Performance tests
measure learning objectives that are based on key elements or

Forskills that support a task or several related tasks.
example, performance tests could measure learning objectives
that sample executing technical procedures, performing manage- i

ment skills, or responding to new conditions under pressure.

The most common performance tests include work sample tests,
identification tests, or supervisor, peer, or self-ratings. 1

These are usually evaluated with a product or process checx- |

list or rating scale via observation. Although individual !

performance is usually assessed, multiple or team performance
can be measured when the learning objectives are based on 4

tasks that require more than one individual to perform them in

the job environment.

f4
V
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3.7.2 Prepare Tests

Pretests, progress tests, and post-tests should be prepared
using items in the test bank and the appropriate test specifi-
Cation.

The specific test item should be varied peciodically to pre-
clude compromise of test content. Using equivalent test items
allows the scope and difficulty of the test to remain constant
and trainee performance and program effectiveness to be evalu-

ated over time.

3.7.3 Set Training Standards
After tests are prepared, training standards (i.e., pass /

'

fail) should be established. A training standard is set and
used to discriminate between satisfactory and unsatisf actory

trainee performance.

When the trainee is on the job, the performance standard
should be the job standard. During training, these standarc.s
may be different from job standards. Established training
standards should be guided by the desired trainee proficiency |
level af ter specified periods of training. The training
standards should specify one of the following:

o "go, no-go" score on performance tests
percentage score that prescribes pass-fail on a writteno

test

3.8 Develop Training Plan
Learning objectives and test items are sequenced to form the prelim-
inary course outline. These specifications are used to develop a
training plan for future program development and implementation.

The training plan addresses organizing, planning, and administering
the training program. It provides guidance for integrating resources--
trainees, instructors, support services, facilities, and equipment.
Due to interaction of these training program components, che plan
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(] should be flexible and provide for coordination of effort from all

units responsible for training. (Reference: TSD Supplement,

pp. 3-9-3 to 3-9-11)

3.9 Summa ry_

Activities of the design phase produce job performance measures from
tasks selected for training. They are used to measure adequacy of a
plant employee's performance. Training settings are selected to
provide the appropriate environment for learning to occur. Develop-
ment of learning objectives establishes goals of the training program
expressed in terms of measurable trainee performance. Using tne
tasks, task elements, and skills and knowledges, learning objectives
were developed to provide training steps needed for the trainee to
achieve mastery. Test items are derived from the learning objectives
to measure trainee mastery of the learning objective in the training

Subsequent design activities identify expected entry-levelprogram.
skills and knowledges, using entry-level test results.

!
Learning objectives were organized based on dependent, independent,
supportive, and comon factor relationships within a designated
training setting. The training plan was developed in the final
activity of the design phase to establish the organization,
resources, and administrative guidelines for administering the
training program.

3.10 Key Considerations
The following are key considerations that should be emphasized wnen

performing and evaluating activities of the design process:
Job performance measures contain job-related data for measuringo

task performance,

Selection of training settings considers instructional,o

resource, and logistical constraints.

Learning objectives are used to identify training content and[ o

k satisf actory trainee performance.
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Learning objectives identify observable and measurable traineeo

action / behavior,

Test items are appropriate for the learning objectives,o

Learning objectives are compatible with expected entry-levelo

skills and knowledge * of trainees,

Learning objectives are sequenced to assist trainees in makingo

the transition from one skill or knowledge level to another.

Pretests are developed to determine trainees' entry qualifica-o
tions and to identify remedial training and exemption /
acceleration requirements,

Progress tests are developed to evaluate trainee performance ando

determine the need for additional assistance.

Post-tests are developed to measure trainees' satisf actory com-o

pletion of training.

Training standards for evaluating trainee test performance areo

established.

The training plan specifies organizational, personnel, resource, |o

and f acility requirements and establishes the course curriculum
:

outline. ;

|
Additional references on training system design are provided.
(Reference: TSD Supplement, pp. 3-10-3 to 3-10-5)

I

O
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i ) 4 DEVEL0pMENT_
s

The design phase creates the specifications for developing, implementing,
and evaluating a training program. Job performance measures are developed
to measure plant employee's job performance. Training settings are
selected to provide the appropriate training environtrent for learning to

Learning objectives are developed to establish measurable goals ofoccur.
the training program. Test items are derived from the learning objectives
to measure trainee mastery of the learning objective in the training pro-

gram. In the final design activities, learning objectives are sequenced,
and the training plan is prepared. These program specifications are used
in the development phase to develop the training program and materials.
Training materials are prepared to guide the instructor (s) and trainees
during training. The development process is structured to acnieve train-
ing effectiveness and efficiency.

Development is the third phase in the five-phase TSD model presented in
this manual. Development activities snould be followed in the sequence
indicated, with the starting point determined by the status of an existing

However, some activities such as developing training materialsV program.
and selecting training methods can be performed in parallel.

There are five major development activities: (Reference: TSD Supplement,

p. 4-1-3)
o specify learning activities
o develop training materials
o select training methods

o develop lesson plans
o conduct training program tryout

During development, the training setting, the learning objectives, and
the training plan are used to determine instructor and trainee activities
and to select and/or develop supporting materials for the training pro-

Techniques are presented for the collection, review, and selectiongram.
of existing course material. Guidelines for the systematic development of
new materials also are provided. Training methods for enhancing andn

Thelesson plans for guiding the learning process also are presented.

4-1
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final development activity deals with reviewing, testing, evaluating, and
revising the training materials.

4.1 Soecify learning Activities
In the first development activity, the sequential structure of
training is established. Effective learning occurs when training is
structured and sequenced based on certain principles of the learning
process. An effective learning process consists of the following
nine training events:

gaining and maintaining attention and motivating the traineeo

o informing the trainee of the learning objectives
eliciting recall of prerequisite knowledgeo

o presenting the training material
o providing learning guidance

eliciting mastery of the learning objectiveso

o providing performance feedback
o evaluatirig trainee performance

enhancing retention and transfer of training materialo

For any learning objective (or group of learning objectives), the
trainees progress through nine events in the learning process from-
entry level to mastery. The objective of each event is used to
determine the instructor and trainee activities appropriate for that
stage of learning.

These nine training events are one strategy for determining instruc-

tor and trainee activities. It is recognized that a variety of
strategies exist that can be used with equal effectiveness.

For each training event, there are guidelines on how instructor and
trainee activities should be developed using the learning objec-
tives. Although the nine training events are common to all types of
training, the development guidelines are different when applied to
skill and knowledge learning objectives. Learning activities are
determined by applying the development guidelines to the learning

4-2



-l

j4-

7
. lp

n
objectives. They reflect the unique activities that should occur atI ]\ |

%. each stage of learning (i.e., training event). |
'

1

Although learning activities may be derived for each training event
of each learning objective, the development guidelines can be

applied to a series of learning objectives to produce learning
activities that will occur once rather than several times during
training. More efficient training is achieved using this approach.
This applies particula'rly to the development guidelines for the
first and secont training events.

The derivation of learning activities for a given learning objective
reflects the following process: (Reference: 750 Supplement,

pp. 4-2-5 to 4-2-18)
o idercify the training event

classify the learning objective as skill or knowledgeo

identify the appropriate skill or knowledge development guide-o

lines for the training event

analyze the learning objective using the development guidelinesd o

develop the learning activity to reflect the unique aspects ofo

the learning objective that conforms to the development guide-

lines

4.2 Develop Training Materials ,

Prior activities led to the identification of expected trainee
entry-level skills and knowledges and the development of learning
objectives, the training plan, and learning activities. This infor-
mation will be used to evaluate and select from existing course
materials and to develop new materials for use "in the training

program. When selecting or developing materials, the method of
instruction is influenced by the type of materials. The charac-
teristics of various training methods are discussed in Section 4.3.

Training materials should support the learning objectives and empha-
size job-related information and situations. The materials should

.

be consistent with the learning activities and be adequate in terms( )i

%/
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of training appropriateness and effectiveness. Training materfais
refer to training equipment, audiovisual media, and printed mate-

ri al . Examples of training materials include: models, simulators,
transparencies, procedures, and texts.

The following procedures are performed when developing training

materials: (Reference: TSO Supplement, p. 4-3-3)

specify use of audiovisual mediao

review and select from existing materialso

o modify existing materials
o develop new materials

4.2.1 Specify use of Audiovisual Media
The use of audiovisual media provides an effective way of

packaging and presenting course information to the trainees.
Many training events involve the use of step-by-step proce-
dures on plant equipment, while others consist of oral pre-
sentations by the instructor to the trainees. Althougn
training frequently is presented in one of these ways, the
use of audiovisual media in presenting course material can
help maintain trainee interest and motivation and improve
training efficiency and effectiveness.

Media used in the nuclear power industry include simulation,
|

computer-aided instruction, film / videotape, sound slide / film
strip, audio recorder, slide / film strip without sound, and
transparencies. The application of each of these media is
determined by the training setting selected and the audio-
visual characteristics of che learning activities.

During the design pnase, training settings (classroom,
laboratory / workshop, formal OJT, simulator, and self-study)
are selected to provice the most effective environment for
learning. The training setting helps determine audiovisual
media selection sinco some media are effective in certain
training settings and not in others.

1

l
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The characteristics of a learning activity- may suggest that-
:

a medium with certain audiovisual capabilities will be more ;

effactive-in displaying or transmitting the desired informa- 1

tion to the trainees. These characteristics include the
>

'

following:
lThe learning activity has pictorialo . Visual -

or alphanumeric characteristics that
are best learned through visual
display of 'those characteristics. .

'
i

o Visual Movement - Physical movement in the learning
~

activity is.best learned through
demonstration ^of that movement.

I

The learning activity requires-o Exact Scale -

'

knowledge of the exact form and.,

dimensions of an object that is best ;
'

learned through an exact scale *

i, representation of the object.

.

The. learning activity has soundo Audio -

hcharacteristics that are best
learned through demonstration of

i

those characteristics. |

The process involves analysis of each. learning activity to

determine which of the above characteristics should be-
.

:

reflected in the audiovisual capabilities of the medium. It

should be recognized that the- four characteristics are not
independent, and combinations of characteristics (e.g.,
audiovisual) may be needed to display or transmit the infor- 1

mation effectively. (Reference: TSD' Supplement,.p. 4-3-7)
o

The media selected based on training setting and learning'
-iactivity characteristics should be evaluated in terms. of

'

\ :
:
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cost and practicality of use in the training program.
Factors to be considered in this evaluation include the
following:

The projected life-cycle costs of the selected medo

are lower than other equally useful media.
Budgetary resources are available, particularly if .neo

media require a substantial capital investment.
The medit are appropriate for the number of traineeso

who will be trained at a given time,
The media ce appropriate for training that is subjecto

to frequent change or is conducted infrequently,
The media are compatible with existing programs.o

The lead time required to produce the media correspondso

with the planned implementation date of the training

program.

.

4.2.2 Review and Select from Existing Materials
Developing effective training materials requires creativity
and is both costly and time-consuming. For this reason, the
usefulness of existing material should be considered before
resources are committed to developing new material . By

adopting or modifying existing material, training costs can
be reduced.

A primary source of existing materials is current plant.
training programs and ones that have been conducted in the
past. It also is desirable to survey other utilities with
plants of similar design or in the same regional training

NUCLEAR NETWORK offers an effective survey medium,group.
and its use for determining course external materials being
used in the industry is encouraged. Additional sources of
existing training materials are available. (Reference: TSO

Supplement, pp. 4-3-11 and 4-3-12)

Existing course materials should be collected and reviewed ;

to determine if they meet in whole or in part the needs of
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p') -the training program. The review and selection process'

,

consists of evaluating promising course materials to deter-
mine their compatibility with expected trainee entry-level

.

skills and knowledge, learning objectives, learning activi-
ties, and the training plan of the program under develop-
ment. The goal is to identify existing materials that can
be used with or without some mdification.

A matrix of the criteria can be used to review existing
training material. The evaluation of each item of existing
material moves sequentially from appropriateness to expected
trainee entry-level skills and knowledges to compatibility
with the training plan. Clarifications and suggested appli-

' cations are provided for each criterion. (Reference: TSD

Supplement, p. 4-3-15)

The review and analysis of existing course material will

(N identify materials to be rejected, materials to be accepted
without revision, and materials to be revised. The mate-

rials that are suitable without revision should be incor-
parated into the development process and tried out (as
described later in this section). Materials needing revi-
sion should be modified as, described in the following
section.

4.2.3 Modifying Existing Material
Modifying existing training materials can minimize develop-.
ment time and conserve resources. The modification process
can involve two approacnes: (1) the revision of existing
training materials tnat are free of copyright restrictions,
or (2) the preparation of supplementary materials for train-
ing materials that are under copyright restrictions. Modi-
fication should be considered when existing materials are
incomplete or minor enanges are needed. This could include
the following:

U
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o additional information needed to meet the requirements
of the learning objectives and learning activities

o minor modifications to plant systems, equipment, and/or
procedures that require an update or change

o minor changes in regulations that require an update or
change

o industry operating and maintenance experiences necessi-
tate a minor update or change

Existing materials should be rrodified using the following
guidelines:

The style and recding level of the modification shouldo

be consistant with the existing materials.
o Modifications should be inserted into existing material

where needed.
o Some redundancy may be necessary to provide continuity

between the modification and the existing materials.

4.2.4 Develop New Materials

Training materials should be consistent and adequate in
supporting the learning objectives. The materials should
reflect the learning activities to ensure that the trainees
progress through training in an organized and efficient
manner.

Training materials should be developed using adequacy guide-
lines that are intended to promote learning. These guide-
lines include formatting tnat will ensure ease in trainee
use. For example, charts, graphs, tables, and other illus-
trations that are effective in emphasizing key points should
be located on a separate page and in close proximity to the

related information in the material.

The reading level of training materials should be consistent
with the expected entry-level skills and knowledges of the
trainees. The materials should not' be confusing, vague, or
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' too wordy. Essential information should be located in the .

!
'

materials, and the trainees should not be referred to other
places for that informstion.

It is often desirable to include more tnan one represen-
tation of key or complex information in the materials.
Relating the information in a job context is an effective

This should include a dascription of the job environ-way.

ment, how the information will be applied on the job, and
the reasons why it is important for the trainee to learn the
information.

Another way to promote learning of key or complex informa-
tion is the use of practica exercises. Practice exercises
provide application of course material at the end of train-
ing segments. They should be based on the learning objec-
tives, be similar to the tests, and include the opportunity
for the trainees to make errors. The feedback from practice
exercises should show clearly why the trainee is wrong and

how the mistake can be avoided in the future.

4.3 Select Training Methods
.

Training methods are techniques or strategies employed.to enhance
the learning process. They include lecture, demonstration / practice,
discussion, oral questioning, role playing, walk-through, and self-

pacing.

Training methods should be selected for the learning activities tnat
are appropriate for the training setting. Although discussion and
oral questioning have general application in all t.aining settings,
other methods are more effective in certain training settings. For
example, lecture generally is considered more appropriate for the
cl assroom. Demonstration / practice applies primarily to formal OJT.
laboratory / workshop, and simulator training, although it can be useo
in the classroom. Role playing is particularly effective during

u
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simulator drills and exercises that involve team training. Walk- i

throughs serve to enhance training that is conducted in training f
settings where the job elvironment is simulated, Self-pacing is a |

method generally reserved for self-study. (Reference: 750 Supple- ;

ment, pp. 4-4-3 to 4-4-5)

4.4 Develoo lesson Plans ;

Lesson plans are an expansion of the curriculum outline. Used by
the instructor as a primary training tool to guide the learning
process, lesson plans are the culmination of previous design and
development activities. They identify the learning objectives,
learning activities, training equipment, an'd training materials
needed for training and provide guidance for their use. Lesson
plans are not considered training materials', but rather the con-
trolling document for utilizing training materials.

!

The effective'use of lesson plans ensures consistency in the deliv-
Iery of training from instructor to instructor and from class to

class. For this reason, they should be otyanized and formatted to
enhance learning. To ensure performance-based training, each lesson
plan should reference the specific task title (s) it supports.
Although there are cc mon features, lesson plans should be prepared
to reflect the unique characteristics of each training setting.
These characteristics and the associated lesson plans are addressed
in the following sections. Existing lesson plans should be examined
before new lesson plans are prepared. (Reference: TSD Supplement,

pp. 4-5-5 to 4-5-22)

4.5 Conduct Training Program Tryout

Design and development activities produce the materials to be used
during training. These materials specify learning activi;1es needed
to achieve the learning objectives. During training program tryout,
data is compiled and evaluated to correct faults and improve the
ef fectiveness of these training materials.

O
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I L Training program tryout includes evaluation of training materials
,.

for technical accuracy and instructional effectiveness. During''

tryout, data is collected from a technical review, small trainee
' group evaluation, and the first run of the program. Resultt of the

technical review are used to evaluate the materials for accuracy.
The small group evaluation and the first run produce data on the
training offectiveness of the materials from simulated and actual
conduct of the program. After each step in the tryout process, data
is collected and analyzed and decisions are made for revising the

materials as described in Section 4.5.4

The following procedures are performed wnen conducting a tryout of
the training materials: (Reference: TSD Supplement, p. 4-6-3)

o perform technical review
o conduct small-group evaluation
o conouct fir",t run of the course

o evaluate data and revise the materials
.

/m

4.5.1 Perform Technical Review
The goal of the tecnnical review is to ensure the training
materials are technically accurate, current, and consistent
with plant systems, equipant, and procedures. The review
is conducted by a subject matter expert who provides feed-
back to the program developer. A face-to-face discussion of
comments permits effective exchange of views and clarifica-
tion of materials when needed. Lesson plans, text material,
trainee handouts and workbooks, audiovisual media, and test
items should be reviewed, and deficiencies identified for
anal'ysis and correction. This review should be coordinated
as materials are being developed. (Reference: 750 Supple-

ment, p. 4-6-7)

Although tectinical review of training materials ensures
technical accuracy, further tryout is recommended to deter-
mine training effectiveness. The small-group evaluation
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and first run of the course serve this function and are
discussed in the following sections.

4.5.2 Conduct Small-Group Evaluation
After revisions from the technical review have been made, a

tryout of the training materials is conducted on a small
group of trainees. The trainees should possess the entry-
level stills and knowledges expected of future trainees and
should be informed of their role in the tryout. Althougn a
minimum of one trainee is necessary, additional trainees
should be used when personnel availability permits. During |

the tryout, the training setting is simulated as closely as |

practical. The training materials are presented and pre-
tests, progress tests, and post-tests are administered and !

scored. Data is collected for subsequent analysis and is
used to improve lesson plans, text material, trainee nand-
outs and w'orkbooks, audiovisual media, and test items.
Effective small group evaluations include tne following
activities:

o Trainees are monitored to determine if the presentation
of material and directions for study are clear and ,

!easily understood.

o Presentations and directions that require modification
or clarification are documented.

Questions asked by the trainees that relate to effec-o

tiveness of training are recorded.

The length of time taken by trainees to complete train-o

ing segments and tests is noted.

o Test items answered or performed incorrectly by the

trainees are identified. O
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e Trainee comments are obtained that address'( ji

difficulty of the material" --

length of the training--

amount of material covered--

clarity of the material--

terminology used in the material--

pace of the training--

structure of the material--

'

- . quantity and quality of practice exercises
quality of the media--

relevance of the training to job performance--

It is recognized that a small-group evaluation may not
always be feasible, particularly with courses of lengthy
duration. An alternative is to conduct small-group evalua-
tions on the most important segments of the course. It is

desirable, however, that small-group evaluation be conducted

fs when new topics are being added to an existing course and on

(. programs in which large numbers of trainees will be trained
on a frequent basis. Courses or segments of courses not
submitted to small-group evaluation should receive increaseo
monitoring and emphasis during the first run.

4.5.3 Conduct First Run
Analysis of data compiled during the small-group evaluation

could result in further revision of materials and test
items. During the first run of the course, the revised
materials are subjected to another phase of training program

t ryout.

In addition to training the first group of trainees, the
first run determines the usability of the training materials
under intended conditions and confirms the revisions made to
the materials during the technical review and small-group
evaluation. The training is conducted by the instructor in
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the actual training setting, with all trainees participat-
ing. The first run differs from subsequent training because
the course material is still in a tryout phase. This
requires close monitoring of course progress by training
management and the provision of additional assistance to the
instructor when needed. Although pretest, progress test,
and post-test scores are indicators of training material
effectiveness, diligence in evaluation of individual trainee
progress is essential in ensuring that unsatisf actory per-
formance is not caused by faulty materia'l. Retesting of the
trainees may be necessary in these instances.

During the first run, learning and administrative problems
are noted, and trainee cotrrnents on the training program are
obtained. Techniques for data collection are the same as
those egloyed during the small-group evaluation. After
collection, the data is analyzed and used to improve lesson
plans, text material, trainee handouts and workbooks, audio-
visual media, and test items.

4.5.4 Evaluate Data and Revise Material
Data collected during the technical review, small-group
evaluation, and first run are translated into findings with
decisions made for revising the training materials. Results

of the technical review disclose technical inaccuracies in
the material.

Progress and post-test scores collected during the small-
group evaluation and first run provide useful data for
analysis. This is because the intended learning outcome is
reflected in the learning objectives and their associated

test items. If the' training does not promote the intended

learning outcomes, as reflected in trainee test scores,
revision of training materials may be necessary. Con-
versely, faulty test items may not measure the intended
learning outcome of the trainees accurately. Those test
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~ items consistently missed by trainees should be analyzed fori
f aulty construction. Supporting training. materials also
shoulo be analyzed for clarity, completeness, and technical

accuracy.
*

Evaluation by the trainees can provide useful data for
determining needed improvements to training materials.
Trainees can detect errors in the presentation, materials, .
or media that may not be apparent to the. program developer

or instructor. Two data collection methods can be useful'in
obtaining trainee comments during the small-group evaluation
and the first run: post-training questionnaire and inter-

.

view. These methods present questions that address training
. '

program difficulty, length, clarity, terminology, pace, and
structure. Whereas the questionnaire provides for alternate
choices of opinion on a scale, the post-training interview
seeks a more comprehensive and narrative answer to those

,

questions. Both instruments should use questions that willO support revision decisions. (Reference: TSD Supplement,

pp. 4-6-11 to 4-6-15)

Changes made.during the small-group evaluation and first run
should be considered for permanent revision. Finally, data
on the length required by the trainees to complete training
segments is used to refine course. length,. loading, and
scheduling. ;

'

Data cogiled from the small-group evaluation and first run

snould be assessed to determine weaknesses that should be
corrected in the training materials. (Reference: TSD .j

Supplement, p. 4-6-19)

4.6 Suma ry .

Development activities address trainee learning experiences, activi-
,

-|ties in which the instructor (s) and trainees engage, and the content
of the training program. During the development process, nine

(
i
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training events are used to structure and sequence training. Learn-
ing activities then are derived frna the learning objectives to
define the activities that should occur during training.

The high cost of training material development requires that close
attention be given to the collection, review, and selection of
existing training materials. When these materials are not available
or require extensive revision to meet plant-specific needs, new
materials are prepared. Alternative training methods are considered
for improving the learning process. Next, lesson plans are prepared
for each training setting. In the final development activity,

training program tryout is conducted to correct faults and improve
the effectiveness of the materials. Data is collected and analyzed
from a technical review, small-group evaluation, and tae first run
of the course, and decisions are made for revising the materials.

.

4.7 Xey Considerations
The following are key considerations that should be emphasized when
performing and evaluating activities of the development process;

Training events define the structure and sequence of learning.o

Learning activities are derived from the learning objectives.o

o Selection of media is based on the training setting, character.
1stics of the learning activities, and resource constraints.
The learning objectives guide th'e evaluation of existing train-o

ing materials.
Development of new training materials is guided by the learningo

objectives, the learning activities, and the expected trainee
entry-level skills and knowledges.
Training methods are appropriate to the training setting ando

learning activities.
lesson plans provide a structured approach for conductingo

consistent training.

Data acquired during tryout of the training materials is used jo

to determine technical accuracy and training effectiveness ano

guide any needed revisions.

4-16
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Additional references on training system development are provided.

(Reference: TSO Supplement, pp. 4-7-3 and 4-7-4)

O

O
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( 5. IAplEME'tTATION

Ouring analysis and design, employee performance data is collected and
analyzed, and specifications are established for the training program.

0,uring development, methods are determined and materials are produced.
In this section, implementation of the training program is described.

Implementation is the process of putting training programs into opera-
tion. It is the culmination of systematic planning and development in
which the trainees and the utility derive benefits _of previous efforts
through effective training.

The implementation activities described in this section should be applied
based on the status of an existing program. Some activities are performed
only once during implementation of a training program, while others are
repeated each time the program is conducted.

There are four major implementation activities: (Reference: TSD Supple-

ment, p. 5-1-3)
.

o implement the training plan
o conduct training

conduct in-training evaluation of program effectivenesso

o document training

During implementation of the training plan, procedures that govern activi-
ties for conducting classroom, laboratory / workshop, fonnal OJT, simulator,

and self-study training are developed. Instructors are selected, trained,

and evaluated against established criteria, and the availability of train-
ees, facilities, and resources is confirmed. Instructors prepare for

training, pretest trainees, deliver lessons, and evaluate trainee' perfor-
Effective implementation of training also requires that data bemance.

collected for evaluating program results and that the program and trainee

participation be documented.

5.1 Implement the Training plan

A Design and development activities produce the training plan and mate.

U rials used during training. In the first implementation activity,
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procedures are prepared to help ensure successful operation of the
training program. The emphasis then is to put the training plan into
effect by ensuring that instructors and trainees are identified in a
timely manner; that they know their responsibilities; and that f acil-
ities, equipment, and materials are available for training.

The following procedures are performed when implementing the training

plan: (Reference:. TSO Supplement, p. 5-2-3)

o prepare implementation procedures
o select, train, and evaluate instructors
o confirm availability of the trainees
o confirm availability of training facilities and resources

5.1.1 prepare Implementation procedures
Implementation of the training plan should be governed by
written procedures that clearly describe how training activi-
ties should be performed and the individuals responsible.
Moreover, these procedures should address periodic internal |

1
'

audits of training to determine compliance with training
goals, regulations, standards, and guidelines.

Implementation procedures should address activities that occur
before, during, and after training. is conducted. They should
be clear and consistent and should be updated when changes in

practice or policy dictate. Implementation procedures should

address the following:
planning, developing, and scheduling training programso

o selecting, training, and evaluating instructors
using, maintaining, and improving training facilities ando

equipment

procuring training equipment and materialso

granting waivers or advanced placement in trainingo

o conducting training

administering tests, including storage, retrieval, repro-o

duction, and instructions during testing
o monitoring and evaluating trainee performance

5-2
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o counseling and remedial training of unsatisfactory
trainee performance'

certifying trainees' successful completion of trainingo

o maintaining records of trainse performance and training
prog' rams

internal auditing of training program implementationo

conducting and monitoring program evaluationso

o improving training program effectiveness

Some of the above procedures can apply to all of a utility's
or plant's training programs, while others should be prepared
specifically for each program.

5.1.2 Select, Train, and Evaluate Instructors
Instructor qualifications required should be determined sys-
tematica11y based on job requirements. The7shouldaddress
technical competence, including theoretical and practical
knowledge, and work experience in the subject areas in which
instructors will conduct training. In addition to technical
competence, instructor qualifications should provide oral and
written comunication abilities, interpersonal skills,_ and
instructional capabilities. INPO guideline Technical
Instructor Training and Qualification -(INPO 82-026) provides

additional guidance in this area.

Instructors who do not meet these established requirements
should be trained sufficiently in advance. The INPO guideline
cited above recomends training requirements, certification

procedures, and exemption guidelines for instructor.canci-
dates. Similar plant-specific requirements should be esta-
blished and met by instructors .before training begins.

In addition to initial instructor qualification, a continuing ;

training program to upgrade and improve the technical and

O instructional capabilities of instructors should be estab-

( lished. Instructors also should remain current with job

|
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requirements, plant changes, operating experiences, and tech-
nical specifications in the plant. Section 7 of the INPO
guideline describes a recommended continuing training program

for instructors.

Continuing training and development should be based on peri-
odic evaluation of instructor performance. The evaluation
should include direct observation by a qualified evaluator
during training sessions and should address technical compe-
tence, instructional skills, and overall effectiveness in
achieving the learning objectives. A recomended instrument
for the evaluation of instructors is contained in Appendix 8
to the INPO guideline.

The use of both announced and unannounced evaluations can
improve the overall effectiveness of instructor evaluations.
Guidelines to' 'oe followed by the evaluator during the evalua-
tion should include the following:

o establish a relationship with the instructor based on
mutual respect and trust

review the lesson plan and other course material prior too

the training session in which the evaluation will occur
recognize that the primary purpose of instructor evalua-o

tion is to improve the quality of training
o refrain from making comments or participating in training

activities

o schedule and conduct a critique of the evaluation with

the instructor
provide a completed copy of the evaluation to theo

instructor
o assist the instructor in developing a plan for correcting

any deficiencies noted

5.1.3 Confirm Availability 'f Trainees
Selection of trainees should be coordinated between the train-
ing and personnel departments to ensure that course loading

5-4
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(v) and scheduling requirements are met. Trainees selected should

,

possess the required entry-level skills and knowledges of the
scheduled program. Trainees should be selected sufficiently
in advance to pennit adjustments in scheduled training (e.g.
remedial training) that may be required.

5.1.4 Confirm Availability of Training Facilities and Resources
In addition to assigning qualified instructors and confirming
trainee availability, the availability of training facilities
and resources identified in the training plan should be veri-
fi ed. Conflicts in scheduling or availability should be
resolved to ensure that facilities and resources required are
available when training begins. The following guidelines

assist in this effort:
o confirm that the allocated training facility is adequate

and appropriate for the number of trainees, learning
activities, media, and the numbers and types of training

[ equipment to be used
\

check the facility and correct any unsafe conditionso

o check equipment operability, including spare parts and
maintenance support

o confirm that sufficient training materials for the
course are available (e.g., plant procedures, drawings /
schematics, texts, handouts, audiovisual aids, tools,

consumables)

verify that the f acility is properly heated, cooled,o

lighted and is reasonably free of distractions

o verify the availability of tests

.

V l
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5.2 Conduct Training
Prior to instruction, trainees should be pretested to ensure that
th'ey are prepared adequately. Lesson plans are also reviewed to'

ensure that the instructor is familiar with the lesson content and
learning activities. During training, trainee performance should be
monitored and evaluated, with feedback provided for recognizing

successful performance and areas in need of improvement.

The following procedures are performed when conducting training:
(Reference: TSD Supplemen't, p. 5-3-3)

o pretest the trainees
prepare for trainingo

o deliver lessons
o evaluate trainee performance

|,

5.2.1 Pretest Trainees
Pretests measure the trainees' entry-level skills and knowl-
edges and identify course learning objectives that they may

|

have mastered previously. Pretest results can be used in the

following manner:
confirm individual trainee preparation for entering theo

training program
identify remedial training requirements for trainees whoo

do not meet the entry-level skills and knowledges
accelerate or exempt from segments of training thoseo

trainees who exhibit mastery of specific learning objec- |

tives
identify overall training program emphasis, based ono

cocinon strengths and weaknesses of the group of trainees

preview course content and trainee performance require-o

ments

Section 5.2.4 describes guidelines on administering tests.

O
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S.2.2 Prepare for Training'
Prior-to a course, instructors should prepare sufficiently to' - ,

ensure consistent and effective delivery of : lessons and effec-
tive' use of their. time. _ During preparation, instructors
should review-lesson plans to ensure familiarity with lesson
content, equipment and tools, and the'use of media, text
material, references, and tests. Technica1' errors should be ~
identified for correction during this review, and the schedule
and emphasis should be modified based on trainee pretest

results.

Instructor preparation should include a review of all proce-
~

dures that address _ training implementation. Additional pre-

paration should reflect the following:
check the assigned training facility to ensure it iso

appropriate for the number of scheduled trainees, learn-
ing activities, equipment, and media to be used ,

verify ability to operate equipment and use tools effee-o

tively ,

o ensure sufficient supplies of training materials _are
available (e.g., consumables. text material, handouts,

'

"

workbooks, tests,etc.)-

o verify that the training facility is heated, cooled, and
lighted properly and is . reasonably free of distractions

review procedures for monitoring progress, evaluating -o

perfonnance, and counseling trainees

B

o review test administration-procedures for test storage,'
*

retrieval, riproduction, and instructions 'during and
after testing

,
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5.2.3 Deliver Lessons
Lesson plans outline instructor and trainee activities and tne
resources necessary to support training. Effective training
presentation requires general adherence to the lesson plan and
an understanding of the learning process. The following para-
graphs address two important aspects of the learning process:
trainee motivation and listening habits.

Instructors can guide trainee progress more effectively if
they have a working knowledge of the learning process.

ITrainee motivation can be enhanced by providing an effective

training environment, by identifying a clear indication of
what must be learned, and by presenting the materials in an

organized, concise, and factual manner. Organizing and
presenting exactly what must be learned is central to the
training system development approach and the use of learning
objectives.

O
Techniques that instructors can use to contricute to trainee
moti.vation include the following:

o assist trainees in setting specific, attainable goals and
identifying the means for achievement

o involve the trainees actively in the learning process, i

including hands-on application (e.g., equipment, tools)
o use rewards to recognize achievement (e.g., certificates,

promotions keyed to training progression)
interject competition with self or others (e.g... acceler- ]o

ated pace, added stills an employee can use, new equip-
ment the employee can operate / maintain, peer group

recognition)

An effective training environment also requires that the
trainee exercise good listening habits, which lead to improveo-
note taking. The instructor should encourage the trainees to
use the following to improve listening habits:

5-8
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o direct attention to the material being presented andQ
eliminate distractions

o relate material being presented in persoral terms and to
personal experiences

o evaluate the material only after the facts have been pre- ,

sented

o use learning objectives to organize ideas
o ask questions when uncertain or confused

o review and summarize the main idea (s)
{

5.2.4 Evaluate Trainee Performance ,

,

[ Trainee performance must be evaluated regularly during and at

l the completion of the training program. Evaluation measures

l trainee progress and provides performance feedback to the

instructor and trainees that serves to reward success and
identify needed improvement in trainee performance. Trainee
performance also is used to evaluate the effectiveness of the

O training program (Sections 5.3 and 6.2).
i

Pretests, progress tests, and post-tests are administered when
scheduled in the lesson plan. The following guidelines should
be used in administering tests.

Security of tests and answer keys should be maintainedo

during storage, reproduction, and testing of trainees to
i

prevent compromise.

Trainees should be given prior notification of scheduledo

tests and materials needed.

o Instructions to the trainees should include the purpose
of the test, the importance of following instructions.

I and time limitations.

Equipment and tools used during performance tests should 1o

be available and in operational condition.A
I 1

rV
1
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Written tests should be corrected, graded, and returned to the
trainees in A timely manner to enhance benefits derived from
the test. In performance tests, deficiencies should be iden-
tified, a grade given, and the trainee advised of the results
promptly.

Trainee performance and progress toward achieving mastery of
the learning objectives should be monitored closely. Monitor-
ing should identify satisfactory performance and trends that
may indicate potential problems. Trainees should be counseled
periodically and at any time when deficiencies occur. Coun-
seling should address trainee performance deficiencies and
include a plan for improvement. The trainees' functional
supervisor (s) should be kept informed of trainee progress and
be involved in counseling when performance problems warrant.

Standards for evaluating trainee performance should be applied
consistently. Trainees should not be permitted to complete
tne training program or progress to another segment of train.
ing until deficiencies have been corrected and the training
standards met. A program of remedial training or recycling to
previous segments of training can be beneficial in correcting
trainee performance deficiencies. It is a cost-effective
alternative to removal from training. A program also should
be established for the certification of trainees who complete
training successfully.

5.3 Conduct In-Training Evaluation
During training, data should be collected for subsequent use in
evaluating training program effectiveness. This section outlines
activities occurring during training that are integral to program
evaluation. These activities produce data on trainee test perfor-
mance and instructor and trainee critiques of training that can be
analyzed with other evaluation indicators for improving training
program performance.

5-10
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) The following procedures are performed when conducting in-training

evaluation: (Reference: TSD Supplement, p. 5-4-3)
o collect test performance data

o perfom instructor critiques of training
o obtain trainee critiques of training

Evaluation of the training program is addressed in Section 6. If the
above data sources indicate recurring problems or suggest the need
for improvement, follow the analysis and revision process outlined in
Sections 6.2 and 6.3.

5.3.1 Collect Test Performance Data
Trainee cast scores should be used to assess trainee progress,

and improve training and testing effectiveness. If a large

number of trainees experience difficulty with a training seg-
ment, as reflected in their test scores, the training material
or test iteges may be faulty and in need of revision.

[^N
f
'' Progress test and post-test scores should be compiled rou-

tinely during training. After the test scores are tabulated
in a usable form, analysis should be conducted and interpre-
tations made. Section 6.2 addresses various techniques that
can be used to transform raw test score data into meaningful

information for evaluation.

5.3.2 Perfom Instructor Critiques of Training
Instructors are a unique source of evaluation data. They can
identify problems involving technical accuracy, completeness,
pace, sequence, and level of difficulty of the training mate-
ri al s.

Instructors should establish a procedure for recording prob-
lems when they occur. Problems noted and suggestions for
improvement should be reported in training critiques. The

bV
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critique should be submitted by the instructor at the comple-
tion of training segments or at any time a problem of signifi-
cance is idetitified.

Instructor critique should be analyzed using one of the tech-
niques addressed in Section 6.2. Although instructor training

critiques are a valid source of evaluation data, recomended
changes should be analyzed along with supervisor's performance

evaluation of the instructor and tne success of trainees in
completing the segment of t'aining.

5.3.3 Obtain Trainee Critiques o' Training
Trainees can provide useful feedback to the organization and
to the instructor for impro ing presentation of course mate-
ri al . A questionnaire completed by trainees after major seg-
ments of training should focus on course effectiveness and
ways in which training can be improved. It should address the
pace of training, clarity of the material, and the quality of
the media.

Trainee critiques of training should be used by the instruc-
tors to improve their performance and can be helpful during
instructor performance evaluations. Trainee critiques should
be analyzed using one of the techniques addressed in Section

6.2.

5.4 Document Training
Documenting training is an integral and significant part of training
program implementation. The documentation of training includes
preparing, distributing, storing, controlling, and retrieving records
and reports that address the train'ing program and trainee participa-
tion. These records and reports assist management in monitoring the
effectiveness of the training program. They also provide a histor-
ical reference of changes that have occurred within a program due to

evaluations.
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O The following procedures are performed when documenting training:
(Reference: TSD Supplement, p. 5-5-3)

o maintain training program records ,

o maintain trainee records
o prepare training reports ;

5.4.1 ' Maintain Training Program Records
Training program records should be maintained to permit review |
of content, schedules, and current and past program results.

,

These records should be classified according to type and
retention period. They should be located, organized, and
indexed for ease of retrieval. Training program records

,

should include the following.
o job and task analysis data used in training program ;

development

o training plans
o course schedules
o lesson plans and tests
o trainee attendance sunmaries (name, course, dates, and

test results)
o instructor evaluations
o reports of program accreditation, audits, and evaluations f

:

5.4.2 Maintain Trainee Records !
Records of the training and qualification of' plant employees 'l

should be stintained. Records should be current and organized
to permit efficient but controlled. retrieval. A trainee's
record should contain the individual's training history and
the identification of required training.that _ has not been
completed. ,Specifically, trainee records 'should include' the
following:-

o sunmary of the individual's education, training, experi.
ence, and qualifications .at the time.of hire 1

5-n
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o summary sheet indicating the individual's current and
previous positions with the company, training re.ceived,
qualifications achieved, and continuing training required

o record of training completed, including course title,
attendance dates, test performance, and certifications of
successful course completion

o record of training attended but .not successfully com-
plated, including course title, attendance dates, anc
test performance evaluations

o record of valvers or exemptions granted, including course
titles and statements of justification

5.4.3 Prepare Training Reports
The training organization should report periodically to appro-
priate levels of management on the status and effectiveness of
training activities. Significant training events or proolems
should be identified and reported when they occur. Although
specific aspects will vary with individual utilities, the
reports should address the following:

o completion of training programs, including course title,
dates, and sununary of trainees' performance

o individual trainee attrition, including a summary of per-
formance problems, remedial actions, and final disposi-

tion

o evaluations and audits of training program effectiveness,
use of training manpower and resources, and achievement

of goals and objectives

o reconenendations for improving course scheduling

o action plan for completing program improvements

K-14
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5.5 Sumary

Implementation activities produce implementation procedures and
guidelines for the selection, training, and evaluation of instruc- |

They also ensure that the trainees, facilities, and resourcestors.
Prior to train-are available when training is scheduled to start.

ing, trainees are pretested and instructor preparation is emphasized.
Effective training presentation requires adherence to lesson plans

Effective deliveryand an understanding of the learning process.
also requires consistent evaluation of the trainees' performance
against established standards and the appropriate use of feedback,
counseling, and remedial training during the evaluation process.

|

Final implementation activities address the in-training evaluation of
program effectiveness and the documentation of training.

5.6 Key considerations
The following are key considerations that should be emphasized wnen

') performing and. evaluating activities of the implementation process:

[d procedures are developed and used to implement the training'
o'

plan.

Technical and instructional qualifications are based on job per-o

formance requirements.

Trainees meet the training program prerequisites.o

Training facilities and resources are available and appropriateo

for training.

Pretests are administered to trainees prior to training,o

Instructors make all necessary preparations prior to training,o
r

Instructors adhere to lesson plans. )o
I

O Instructor performance is evaluated on a regular basis.o

5-15



using established performance standards, trainee performance iso

evaluated regularly and on completion of training.

Se'curity of tests and answer keys is maintained to prevent com-o

promise.

o Instructor and trainee critiques of training and trainee test
scores are sources of data for evaluating training program-

effectiveness.

Trainee and training program records are maintained for evaluat-o

ing training program effectiveness.

Additional references on training system implementation are provided.

(Reference: TSD Supplement, pp. 5-6-3 and 5-6-4)

O

O
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(A ) 6. EVAL.UATION

Ouring analysis, design, and development, job performance requirements are
identified and converted to performance-based training programs. During
implementation, employees are trained, and their performance is assessed;
instructor performance also is evaluated. In each of the previous phases,

evaluation activities were conducted to determine the quality of selected
TSO materials and processes. To ensure that TSO is executed properly,
each of the phases includes key process considerations enat should be
emphasized when performing and evaluating each activity. However, to
ensure that competent employees are produced, training programs must be
monitored, evaluated, and revised as necessary. program evaluation
focuses on the results of the training program, not the process of train- ,

ing.

Evaluation is the determination of a training program's effectiveness in
producing competent employees. Evaluation is used to monitor, verify, and
maintain program perform m e continually. The evaluation phase also

[''
includes activities designn to identify changing needs so training can
respond to job, task, equipnent, or procedural changes. procedures for
conducting program evaluation and assigning responsibilities for evalua-

tion are outlined in Section 5.1.

The in-training evaluation of programs, inclu. ding the evaluation of train-
ee performance and critiques by trainees and instructors, was presented in

Section 5.3. This section describes the process for assessing overall
effectiveness and improvir.g the quality of training programs. The eval-
uation process identifies performance problems that can be solved by
improved training and identifies new or changing training needs. The out-
put of the evaluation phase serves as feedback (input) for the analysis,
design, development, and implementation phases so the training program can
be modified and improved. A thorougn, systematic evaluation is a key step
in ensuring that an existing training program is performance-based. One
way of ensuring that job-specific tasks are taught in a program is to
const*uct a cross-reference matrix from each job task to the appropriate
training material document. Contact INp0 for further information.,m

> i
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The quality of nuclear power plant training paograms is maintained and
;

improved in the following ways:
Plant operating, maintenance, and industrial safety experiences areo

reviewed to identify areas in which new or improved training may be
needed to solve operational problems.

Employees and their supervisors provide feedback on how well trainingo

prepares workers to operate and maintain the plant and on how train-

ing might be improved.

i

Plant inspection, evaluation, and accreditation reports are reviewedo

for training implications.
1

|Plant modifications and procedure cr anges are acnitored to identifyo

the need for revising or developing additional training. j
,

|
Industry operating and maintenance experiences are reviewed foro

training implications.

|Regulatory changes are reviewed for their effects on training.o

This section outlines the use of training program evaluation to control
and ingrove the training quality. There are three major evaluation

|

1

i

activities: (Reference: TSD Supplement, p. 6-1-3)
,

o monitor indicators
o analyze information

initiate corrective actionso

Before describing specific evaluation activities, the following three
;

|

features of the process should be noted:
The evaluation process is based on the use of indicators of trainingo

system performance, most of which are available to the utility. ;

e
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Because each of the indicators is affected by a number of factorso
unrelated to training, the root causes of performance problems must
be identified. Training improvements and refinements are pursued
only when analysis confirms an existing or anticipated training
problem.

Approved refinements are incorporated into initial and/or continuingo

training as appropriate. In this way, all affected employees receive

updated training.

6.1 Monitor Indicators
The first step in evaluation is to identify and monitor indicators of

plant
training system performance and changing training needs,
reports, company employees, and reports from independent parti,es,
other plants, and the NRC are all potential sources of information.
Indicators of training effectiveness and potential changes in train-

ing needs include the following:
plant operating, maintenance, and industrial safety experiences[9 o

employee and supervisor feedbacko

plant inspe.ction, evaluation, and accreditation reportso

plant modifications and procedure changeso

industry operating and maintenance experienceso

o regulatory developments
in-training evaluation data (instructors and trainees)o

6.1.1 Review Plant Operating, Maintenance, and Industrial Safety
Experiences
plant operating, maintenance, and industrial safety exper-
1ences should be monitored to identify employee performance

problems caused by improper training and areas in which train-
ing should be revised. Plant event and industrial accident
reports can identify tasks for which inadequate training may
be contributing to equipment dam. age, excessive unavailability,
unscheduled maintenance, rework, unsafe practices, or lack of
adherence to approved procedures.p

N
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Training personnel should monitor the frequency of personnel
errors and should review accident and event reports for train-
ing implications, using the following considerations:

Did the problem result from employee error or failure too

follow prescribed procedures?

| Did the problem result because the employee improperlyo

diagnosed the situation?
o Was the employee misinformed or unaware of the correct

procedure?

What specific sequence of events caused the problem?o

Has this problem or a similar problem occurred in theo

past?

o Is it likely to reoccur?
o Was an individual injured?
o Was equipment damaged?

o Was a significant amount of work, time lost?
o Was a technical specification violated?
o Does the report describe a new or unusual situation?
o Was the employee newly assigned to this position? '

|o Are job performance standards different from those used
in training?

I

Maintenance experiences also can be indicators of training
performance. However, this information is difficult to obtain
from maintenance records and is best derived from interviews
with maintenance supervisors and engineers. (Section 6.1.2.) j

6.1.2 Collect Feedback From Employees and Supervisors
Employees and their supervisors are valuable sources of eval-
uation data. They can provide information on the overall
quality, relevance, and timing of training. The usefulness of
data from recently trained workers is limited by their brief
on-the-job experience, but they can comment legitimately on .l

the training they received. Experienced employees know more
about job requirements, but may not recall as much about enet e
training. Interviewing or surveying trainees six months to

6-4
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one year after their completion of initial training can help, . ,
i

;
j identify program strengths and areas in need of revision;

,

v

information from more experienced workers can reveal needs for
refresher training or other continuing training. The follow-
ing types of questions are suitable for employee interviews or
surveys:

o What additional training have you received since being

assigned to your job?
What unexpected difficulties or problems in job perfor-o

mance have you experienced?

Has your supervisor given you instructions different fromo

those you learned during training? What were they?
Have you noticed other differences between the trainingo

you received and what is expected of you now?
o Have changes occurred in your job since you were

assigned?

How were you prepared to handle these changes?o

o What ta'sks do you find easiest?-,A
Which tasks do you find especially challenging?E o

Looking back, what specific training benefited you most?o

o' What kinds of errors have been cormnitted on the job?
o How could training better have prepared you for your joo?

What suggestions would you make to improve training?o

o What additional training do you need for your job?

Supervisors are an' excellent source of information on employ-
ees' capabilities and on training program effectiveness. They
are qualified to rank individual job performance, describe-

comon performance proeless, and identify anticipated changes
in job requirements. Supervisors should be interviewed peri-
odically as to how well training is preparing new employees to
perform their jobs and wnat training is needed for current
employees. The following types of questions cari be used to
collect supervisors' responses:

m
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o How well do employees (both newly trained and experi-
enced) perform on the job?

o What tasks were newly trained employees best prepared to

perform?

o For what tasks were they inadequately prepared?
o Are employees able to diagnose conditions and identify

alternate solutions for accomplishing a task?
o What kinds of errors have employees coninitted?
o Which tasks require excessive time for employees to com-

plate?
o How do recently trained employees compare to those who

received earlier training?

o What additional training have they received since they
were assigned job responsibilities?

o 'Have employee errors caused equipment damage or failure?
o Has rework by maintenance personnel been required due to

personnel errors or lack of adequate training?
o Have increases in rework, unscheduled maintenance, or

overtime occurred in jobs performed by recently trained

employees?

Have employees been comended or warned for unusuallyo

good or bad job performances?
Have you observed unexpected results from training?o

o Has training created any new problems?
o What suggestions would you make to improve initial or

con'tinuing training?
Do you expect any changes in job assignments or equipmento

that will require additional training or changes in
current training?

o What current training do you consider to be excessive or
unnecessary?

In brief, interviews should be held in a controlled environ-
ment, free of noise or disruption. Responses are sumarized
on an interview form and later reviewed and analyzed for

training program implications.
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V Post-training surveys can be used with or in place of employee
interviews and offer another way of obtaining employee feed-'-
back. In addition to the types of questions listed above,
surveys of fomer trainees or their supervisors can include
portions of task lists to determine how effectively trainees
were prepared to perform selected tasks. A task list can be
modified easily into a part of a post-training employee

survey. (Reference: TSD Supplement, p. 6-2-3)

Survey data can help answer the following evaluation concerns:
How do employees rate the effectiveness of training?o

How job-relevant do employees find training?o

How well is training timed to meet actual job demands?o

What specific tasks require are emphasis during train-o

ing?
o What topics require less emphasis?

These surveys can be administered to individuals or groups.
1

Group surveys should be administered using the testing proce-

dures described in Section 5. Data obtained in a group set-

ting tends to be more reliable because the same conditions are
present for all respondents. This level of control is not
present in mailed surveys. Mailed surveys should include a
letter from a senior company official that explains the pur-
pose of the survey, solicits the individual's help, and thanks
the respondents for their time. Surveys distributed without
addressing these topics usually have very poor results.

6.1.3 Review Plant Inspection, Evaluation, and Accreditation Reports
Plant and corporate quality assurance audits may identify
training-related discrepancies. These reviews can improve
training effectiveness by helping answer the following ques-
tions:

How effectively is training preparing employees to con-o

p form to plant procedures?
-
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To what extent do training activities conform to estab-o

lished procedures?
In what areas of training is improvement needed?o

Results of plant evaluations are used to identify good prac-
tices and areas in which improvements are necessary. Findings
and recommendations for improvement are reported in the fol-

lowing areas:
training organization and administrationo

licensed and non-licensed operator training and qualifi-o

cation
shift technical advisor training and qualificationo

maintenance personnel training and qualificationo

o technical staff training

o supervisors and managers training
general employee trainingo

training facilities and equipmento

a simulator training

quality control inspector and nondestructive examinationo

technician training and qualification
radiation protection personnel training and qualificationo

chemistry personnel training and qualificationo

The accreditation process examines the entire training system
~

using self-evaluations and accreditation team visits. Recom-
mendations and coments on utility training are provideo in
the following program areas:

o operations area
non-licensed operator training--

reactor operator training--

senior reactor operator / shift supervisor training--

o maintenance and technical support area
shift technical advisor training--

instrument and control technician training--

electrical maintenance personnel training--
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mechanical maintenance personnel training-- -

chemistry technician training--

radiological protection technician training..

technical training for technical staff and managers--

In addition to plant evaluation findings and accreditation
recommendations contained in individual utility reports, INPO
periodically publishes listings of recurring findings, recom-
mondations, and good practices from plant evaluations. It

also issues recurring problems and good practices identified
during accreditation visits. These regorts should be reviewed
for information that may be applicable to a particular utility.

Reports from NRC inspections also may identify training- '

related weaknesses and should be reviewed.

6.1.4 Review Plant Modifications and Procedure Changes

V Plant modifications may require special* training, changes in
existing training, and provide input for continuing training.
Approved design changes plant modifications, and procedure
changes should be reviewed for training isolications and con-
sidered for incorporation into existing training programs. '

6.1.5 Review Industry Operating and Maintenance Experience
Incorporating industry operating experience into training
enables utilities to benefit from each other's experiences.
Nuclear plant safety and reliability information, significant

^

events, and operation and maintenance reminders can be fol-
lowed by using NUCLEAR NETWORK and the Significant Event

Evaluation Information Networt (SEE-IM). ,

NUCLEAR NETWORK, an international communication network avail-
able to all nuclear utilities, offers current information on

plant design, construction, operation, and training activi-
ties. Monitoring and using this system can provide industry- ,

data that is helpful in evaluating and improving training.

6-9
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$!E-IM, a communication system designed to help utilities
benefit from each other's operating excorience, allows utili-
ties to focus on significant industry events only, without
being ovenshelmed by the large number of insignificant events.

iUsing data gathered from NUCLEAR NETWORK entries, montnly

operating reports, Licensee Events Reports, the Nuclear Plant |
Reliability Data System, operating experience, and suppliers /
participants, SEE-IN screens events to identify potential
areas of concern. |

Depending on an event's level of significance, one of three
actions can occur. For a less significant event, uttif ties
are sent an operations and maintenance reminder (OAMR) via |
NETWORK. More significant events are cammunicated as signifi-
cant event reports (SERs) through NETWORK. The most important
events result in significant operating experience reports
(50ERs), which are mailed to,all utilities. An 50ER provides
a thorough analysis of a significant event, including a sum-
mary description of the event, its significance, and recom- |

mended actions. Recoamendations include training that should

be changed or added. ;

Screening industry operating and maintenance experience
(event) reports involves answering the following questions:

o How unique is the event?
o Do similar conditions exist at this plant?
o What is the potential for the event to occur here?

What consequences to personnel or equipment will resulo

if the event occurs?
o Is there evidence that tnis event may be part of a trenc? |

o What specific training should be provided to prevent :ne
occurrence or mitigate the consequences of such an event

:at this plant?

I

e
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s.' 6.1.6 Monitor Regulatory Developments
Activities of the NRC. have a significant influence on the
industry. Consequently, training personnel should monitor NRC
IE bulletins, circulars, information notices, letters and
directives, NUREG documents, and special reports for informa--
tion and changes. in requirements affecting training.

The impact of regulatory changes can be evaluated using the
following questions:

o What conditions does the change address?
o Do those conditions exist at this plant?

Will changes influence the way our personnel performo
>

their tasks?
What specific effects will this change have on training?o

o Does it require an insnediate response?

p 6.2 Analyze Information
Previously identified sources of program evaluation information must
be analyzed before this information can be used to identify changes
needed in training. This section ' describes two methods for convert-
ing evaluation information into training program performance informa-

tion.

Before selecting an analysis method, the following three questions

should be asked:
o What information is needed?

What type of information will be analyzed?o

What-is the simplest method of analysis that will yield theo

information required? ,

, Appropriate information sources for various data types include
reports, interviews, surveys, and (Ninee~ performance data. Analysis
methods include exception analysis and content' analysis, described ~ j

I
below. Some types-of data should be organized and' tabulated using

f,requency distributions prior to analysis. While such analysis
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techniques can be very useful, they are not substitutes for experi-
ence and judgment; they are tools to support them. Any apparent per-
formance discrepancies must be verified through discussions with

appropriate personnel. (Reference: TSO Supplement, p. 6-3-5)

6.2.1 Construct Frequency Distributions
Frequency distributions are used for organizing, sur.aarizing,
and displaying data. Constructed using simple counting,
averaging, and graphing procedures, they show how often par-
ticular events have occurred. They are most appropriate as a
first step in analyzing responses to surveys and trainee
progress test results.

After all completed surveys are collected, responses are
tabulated. Totals are entered into the corresponding spaces
on a blank survey. (Reference: TSD Supplement, p. 6-3-9)

After the frequency distribution is recorded, the average ,

(mean) response for each item should be calculated. In some

cases, a bar chart may be developed. A bar chart presents
survey information in a simple visual form; it highlights high
and low values and permits easy comparison with acceptable

A similar-performance standards or sets of previous data.
procedure can be used to display the distribution and average
scores for a series of progress tests. (Reference: TSD

Supplement, p. 6-3-13)

6.2.2 Conduct Exception Analysis
Exception analysis is used for reviewing data to detect unac-
captable variations f rom a predefined standard. The following
steps are involved:

o define a standard
determine actual performance or resultso

o compare performance to the standard
.

investigate below-standard performance to determine'

o

cause(s)
H
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' Plant ' operating, maintenance, and industrial safety experience !-

can'be analyzed using this method. Increases in the frequency

of' accidents, injuries,| personnel- errors, rework or unsched-
.

. uled maintenance. .or increases in overtime above ~" normal"
- levels may signal the need to provide additional training or

improve existing training. Acceptable levels for eacn of-
these parameters should be established as standards for com- a

parison; when any observed value deviates from the standard, O

'

the cause should be inves,tigated.
.

Feedback from employees, supervisors', and instructor / trainee
critiques also may be analyzed using this method, especially

.

if surveys are used. High or. low ratings 'either in absolute
'

terms or relative to ratings of previous groups, may indicate
,

a training problem and should be investigated.-

This method may be used to analyze results of trainee progress
tests to identify subjects or topics that trainees may not be4 ,

learning as well as they should.
:

6.2.3 Perform Content Analysis ;
Content analysis depends primarily on the expertise and pro- ,

fessional judgment of the . individuals performing it. Data is ,

evaluated subjectively to identify possible training problems
requiring action. Content analysis can be used for essen-
tially all- types of information .and may be used with exception

.

analysis.
,

In analyzing interview responses every answer should~ be
.

examined. The following guidelines help interpret and apply |

interview data:
o Look for agreement. If respondents provide the same or

j similar answers, these are more likely to be valid. 4

|

f

L -t -

(
L
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O
o Do not disregard responses. Second-guessing employees,

supervisors, or subject matter experts is ill-advised.

If a response seems erroneous or exaggerated, follow it
up with observations and additional discussion.

o Focus the analysis on discovering specific tasks or
subject areas in which training refinements seem neces-
sary.

6.2.4 Identify Root Causes
Analysis of a performance problem is not complete until the
root cause is identified; only then can appropriate corrective

action be determined. If the problem can be solved by train-
ing, changes or additions should be initiated. Both training
personnel and personnel from plant functional departments

should be involved in the identification of root causes and
'

the determination of appropriate solutions. This process is
similar to the needs analysis activities described in

Section 2.

.In identifying the root cause of a personnel performance
problem, a general approach may be specified,. but specific
steps depend on the situation. In general, the following
sequence should be followed:

o identify specific symptoms of the problem clearly
o list possible alternative causes of the problem
o investigate each alternative cause until it is eliminated

or confirmed

This sequence can best be illustrated with the following )
example:

o problem symptoms
newly trained non-licensed. operators are slow in I--

completing some assigned tasks as compared to experi- ,

enced non-licensed operators
.
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p
newly trained non-licensed operators require exces-

(s/ --
,

sive instruction, supervision, and monitoring

o alternative causes
lack of f amiliarity with proper procedures--

lack of knowledge of systems--

lack of knowledge of locations of equipment and local--

controls

o investigation

interviews and discussions determined that newly--

trained operators' knowledge of procedures and sys-
tems is satisfactory

spot-check indicated lack of plant location familiar---

ity, especially in the auxiliary building

The above example illustrates how identification of the root
cause of a performance problem can make selection of'the

|
appropriate corrective action much easier. In this case,

actual operation of auxiliary building equipment (under super-
vision), rather than just system training, should be required
during on-the-job training. The investigation eliminated the
possible need for expanded classroom training on systems and

procedures.

In some situations in which individual tasks are not being
performed properly, identification of root causes may be aided
by the use of job performance measures produced during the
design phase (as described in Section 3). When plant events
or feedback from employees or their supervisors indicate that
workers have difficulty with specific tasks, administering
applicable JPMs to a group of workers may disclose the nature
of the problem and its cause.
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6.3 Initiate Corrective Action
When analysis results confirm program effectiveness, no corrective
actions are needed. Analysis results should be retained to document
evaluation activities, and indicators should continue to be moni-

n .al problem istored. However, if a performance discrepancy
discovered and analysis confirms that training cai. #. -toute to a

solution, action to correct or prevent the problem should be initi-
ated. Training modifications initiated due to existing deficiencies
in personnel performance and those resulting from changing needs

|

should be processed in a similar manner.

Because of the amount of work and cost involved, the decision to ,

modify training should be weighed carefully. Each utility should
establish a procedure for deciding whether or not training should be
changed and, if so, how it should be changed and to whom the new or ,

modified training should be provided.

Improvements and changes to training should be initiated and tracked
in a formal manner. One approach is to use the Training Development

Recomendation form described in Section 2. It includes three parts.

Part 1 is completed by the originator to define the problem clearly
and to suggest a training solution. In parts 2 and 3, appropriate

personnel review the recomendation and decide if the proposed change
is necessary. The Training Development Recomendation form is com-

pleted when a training change appears necessary. It may be origi-

nated by training, operations, maintenance, engineering, technical
support, or management personnel.

Depending on the training problem, the solution may involve perform-
ing activities or revising materials associated with any phase of the
training process--analysis, design, development, or implementation.
For example, addition of a new task, system, or piece of equipment to
a person's job resoonsibilities would require analysis of the associ-

.

ated training need followed by design, development, and implementa-
tion of additional training. The new training would be provided to
current job incuabents, as well as to future trainees. On the other

|
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'l

7
hand,' a' procedure . change _or-system modification may require only_ ]b'

minor changes to existing training materials and routing of new ||
'lprocedures to affected individuals. Some performance deficiencies-

can be eliminated by better implementation of an existing. program,
.

,

I

with no changes in the program itself.

6.4 Suma ry -

Evaluation consists of activities used to ensure the training sys-
tem's capability to produce competent employees. It closes the. loop

among job' and task analysis, training, and job performance. . By moni- -|
toring key. performance indicators, evaluation helps confirm program- -|

effectiveness, detect emerging deficiencies, initiate appropriate
corrective actions, and maintain program quality. Without evalua-
tion, a training-system's effectiveness is very likely to decrease,-
and this decrease may go undetected.

.

plant reports, reports from independent agencies, employees per- g
,

!forming the job for which they were trained, and their supervisors
are sources of data used to monitor plant-specific program perfor- ;

'

mance. Industry sources provide a1 broader information base and can~
help alert training managers to potential problems oc operational
concerns. Activities of regulatory agencies can. affect training and
also are reviewed carefully for training consequences.. When analysis .|
of indicators ' suggests the need for revision, the root cause is |

identified, and appropriate corrective action is taken,
i

6.5 Key considerations

The following are key considerations that should be ' emphasized.wnen
performing and evaluating activities of the evaluation. process:

Responsibilityf for monitoring indicators,' analyzing data, and !o l

approving revisions is defined clearly.
The training department-is alerted to plant operating..mainte--o

nance, and industrial safety experiences.
o Comunication on training effectiveness occurs between plant

supervisors and the training department.
,
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Employee opinion on the quality and effectiveness of training iso

collected periodically,
The training department is alerted to employee performanceo

errors.
Meetings between training and maintenance supervisors / engineerso

are held to determine potential training problems,
Training uses plant inspection, evaluation, and accreditationo

reports to guide program revisions.
Plant modifications and procedure changes are moni.ored foro

training consequences.
Training monitors industry operating and maintenance experienceso

for program impacts.
Regulatory changes are reviewed for training consequences.o

Program performance data is analyzed.o

Proposed changes are reviewed for root causes by appropriateo

plant and training personnel,
o Training changes are tracked. O

Additional references on training system evaluation are provided.
(Reference:. TSO Supplement, p. 6-4-3)

O
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