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PREFACE
RADIATION PROTECTION TECHNICIAN JTA MANAUAL

Many DOE contractors are planning to conduct job task analysis (JTA) for 
radiation protection technicians to comply with DOE 5480.18, "Accreditation of 
Performance-Based Training for Category A Reactors and Nuclear Facilities". 
Other contractors not included under 5480.18 have adopted performance- 
based training as an overall training policy for program development and 
delivery.

This manual was developed to assist all DOE contractors in the design and 
conduct of JTA for the radiation protection technician. Experience throughout 
the nuclear industry and the DOE system has indicated that the quality and 
efficiency in conducting a JTA at most sites is greatly enhanced by using a 
generic task list for the position, and clearly written guidelines on the JTA 
process.. This manual is designed to provide this information for personnel to 
use in developing and conducting site-specific JTAs.

The generic task list is based on task inventories developed by INPO and used 
throughout the nuclear power industry, and by site-specific inventories used by 
DOE contractors. The generic task list is designed to include most of the duties 
performed by technicians at DOE sites; each facility will need to add site- 
specific duties to develop a comprehensive inventory. The guidelines on how 
to conduct a JTA are based on the TRADE Job Task Analysis Guide to Good 
Practice. This guide and other references should be consulted in designing 
your approach to conducting JTAs.

We hope that this manual is useful in the design and development of 
performance-based training programs throughout the DOE system.

MARCUS WESEMAN
RPT SIG COORDINATOR
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RADIATION PROTECTION TECHNICIAN JTA MANUAL
“  INTRODUCTION

WHAT IS A  JTA?

HOW  IS A  JTA 
USED?

HO W  DOES JTA 
APPLY TO  
TRAINING?

W H O  SHOULD 
USE THE 
RADIATION 
PROTECTION  
TECHNICIAN JTA 
MANUAL?

A  J O B  A N A LY S IS  is a process used to determine W H A T  a job 
includes.

A  T A S K  A N A LY S IS  is a process used to determine H O W  to 
perfotma job.

A J O B  T A S K  A N A L Y S IS  (J T A )  tells you exactly what is included 
in a particular job and exactly how it is supposed to be done.

J T A  is often thought to be only a basis for the development of 
training, but it is also a foundation for other aspects of an 
organization's management system.

J T A  can be used to aid human resource management in the areas of 
developing position descriptions, hiring personnel, setting staffing 
standards, and planning career development. J T A  can be used as a 
management tool for setting job objectives, improving job design, 
evaluating job safety factors, and planning job enrichment.

The Department cf Energy (D O E) recognizes what a powerful tool a 
J T A  can be and has incorporated its use into their Training 
Accreditation Program.

In a training application, a JT A  is usually conducted when a 
performance problem exists that can be corrected or partially 
corrected by some form of training. In order to determine if a 
performance problem exists and the problem is training-related, a 
needs analysis must be conducted. Sometimes needs analysis is 
called performance assessment or front-end analysis. This is a 
process that uncovers the root causes for problems and suggests 
solutions. Many times a needs analysis is conducted informally as 
part of the JTA . A  needs analysis is important because it identifies 
the problem areas that can be corrected by training and where it will 
be necessary to collect JT A  data. The JT A  data is then used as a 
foundation for the development of training.

Primarily, this manual was designed for the analysis team(s) and 
supervisors of the team(s) assigned the responsibility of conducting 
a J T A  and/or needs analysis for the job of radiation protection 
technician (RPT). However, anyone involved with a J T A  or needs 
analysis (such as subject matter experts) may find this information 
helpful. This manual can be used as a model for other disciplines.

TRADE
3/90
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INTRODUCTION
RADIATION PROTECTION TECHNICIAN JTA MANUAL

WHAT'S THE G O A L 
OF THE RPT JTA 
MANUAL?

HOW  WILL 
K N O W IN G  THE 
JTA  PROCESS 
HELP ME?

H O W  D O  I USE 
THE GENERIC 
DUTY AN D  TASK 
LISTS?

This manual provides a starting point for conducting a J T A  for the 
R P T position by furnishing the following information:

□  Overview of the JT A  process
□  R PT generic duty and task lists
□  Glossary of training terms

The JT A  process explained in this manual is N O T  intended to be a 
training course in JTA . We recommend that you:

□  Attend a job/task analysis training course and
□  Read the Training and Resources Data Exchange (TR A D E) 

publication Job Task Analysis Guide to Good Practice

The TR A D E Job Task Analysis Guide to Good Practice contains a 
detailed explanation of how to perform needs analysis and job/task 
analysis and includes job aids to help you with the process.

The J T A  process described in this document provides a basic 
understanding of what steps are involved in needs analysis, job 
analysis, and task analysis. If you have previous J T A  
experience, it will serve as a review of the steps involved in the 
process. If you are a supervisor, it will acquaint you with the process 
and what results to expect from the analysis. If you have never been 
involved in a J T A  process, it will provide a guide for you to use in 
seeking further training and/or assistance in conducting a JTA .

In reading through the J T A  process, you will discover that part of a job 
analysis is the process of developing a task inventory. A  task 
inventory is an organized list of task statements that, taken as a 
whole, make up the job. To  construct the inventory, you must:

Q  Identify tasks 
Q  Write task statements 
Q  Group the statements into duties

A  task represents a series of actions leading to a meaningful 
outcome. Writing task statements is the process of combining each 
task with a verb to clearly describe the action or decision. Duties are 
the major divisions of work in a job. We are helping you with the first 
part of the job analysis by providing you with generic duty and task 
lists.

TRADE
3/90
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RADIATION PROTECTION TECHNICIAN JTA MANUAL
INTRODUCTION

WHY C A N T  I USE 
THE GENERIC 
USTA SM YTA SK  
INVENTORY?

WHY ARE THE 
DUTIES A N D  
TASKS
NUMBERED?

DO I NEED A  JTA 
GLOSSARY?

Information from several sources was used to compile the generic 
lists of the various duties and tasks that radiation protection 
technicians perform. Because each facility is different in size and 
other factors, the radiation protection technicians at your facility MAY 
OR MAY NOT perform all the duties on the list, or they may perform 
other duties and tasks NOT INCLUDED in the Bst. Use the list as 
ONE of your sources of information when gathering duty and task 
data. VERIFY THE APPLICABILITY OF THE LIST with expert 
performers and subject matter experts at your facility.

Developing a task inventory specifically for your facility is a complex 
process that involves sorting the task statements into duty areas, 
sequencing the duty areas and task statements, and Identifying 
task elements. It is important to remember that the inventory data 
you are gathering must be validated by expert performers and 
subject matter experts at several different points during the process. 
You will loam more about developing a task inventory and the other 
steps of the job analysis process as you read through this document.

A  numbering system associated with each of the duties and tasks 
helps later in the training development process when it is necessary 
to cross-reference the duties and tasks with training objectives, skill 
and knowledge information, and test items.

The numbering system used for the duties and tasks presented in 
this manual is a very simple one. A  more complex, computer-coded 
numbering system may be more appropriate for your facility.

The glossary includes important JT A  terms and their definitions. We 
usually define important words the first time they are used, but 
because it is difficult to go back and look up a definition each time you 
may want to refer to it, we have included a JT A  glossary.

TRADE
3/90
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JTA PROCESS 
Identifying the Problem

RADIATION PROTECTION TECHNICIAN JTA MANUAL

IN TR O D U C TIO N  Many times job situations are encountered where the work is not
being done in a way that seems appropriate, and this is identified as a 
performance problem. Very often the performance problem is 
blamed on a lack of training, and the training department is called 
upon to resolve the problem by developing some sort of instruction.

Sometimes, however, the problem is not a lack of skills or knowledge. 
The truth of the matter is that people do not perform their jobs in a 
vacuum, and the environment heavily influences most human 
performance. That is why your first objective in reviewing a job is to 
identify the root cause(s) of the problem(s). In order to meet this 
objective, you must conduct a needs analysis.

This section outlines what is involved in a needs analysis and 
presents a system approach for you to take in identifying 
performance problems or deficiencies.

DEFINITIONS A S Y S TEM  is a set of interrelated parts, all of which are working
toward a defined goal. The parts of the system depend on each 
other for input and output. The  entire system uses feedback to 
determine if the desired goal has been reached.

DESIRED PERFO RM ANCE is the most accurate, reliable, and 
efficient performance that can be accomplished, considering the 
constraints that may influence or affect the performance.

A C TU A L  PER FO R M ANCE is the way the worker is presently 
performing the job.

N EED S  ANALYSIS is the study of performance and the environment 
that influences it in order to make effective recommendations and 
decisions about closing the gap between actual and desired 
performance. Sometimes the recommendations involve training and 
other times they do not. Needs analysis is also referred to as 
performance analysis, or front-end analysis.

TRADE
3/90
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JTA PROCESS 
Identifying the Problem

RADIATION PROTECTION TECHNICIAN JTA MANUAL

ENVIRONMENTAL As we mentioned before, people do not perform in a vacuum. 
DEM AN  DS People and their performances are influenced by their overall

environment. Some of the most common environmental elements 
that affect job performance include:

□  Ore^iization
□  Job
□  Laws and policies
□  Personal attitude

Let's discuss some of the more common demands exerted by each 
e'ement.

The demands of the overall organization result in the need for an 
individual job performer to.

Q  Respond to trends and issues
□  Perform appropriately within the organizational framework
□  Conform to the organizational performance plan
□  Communicate effectively

Many times the demands of the organization are not written but are 
embedded in the corporate culture of the organization. Often these 
demands include morals and values that may differ from those of the 
individual performer.

Job demands can include such things as:

□  Knowledge of the system, processes, and/or procedures
□  Awareness of immediate reporting relationships and

positions, both stated and implied

At least a portion of the job demands are usually fulfilled by training 
the performer in the knowledge and skills required to perform the job.

The demands of law and policy may come from many different 
sources. A  few include:

Q  Department of Energy (D O E)
O  Federal, state or local authority
□  Professional standards 
Q  Corporate standards
□  National consensus standards (A STM , ASM E, ANSI,...)

Law and policy demands require a performer to conform to specific 
regulations. Many times the ‘ how to conform* is not included in the 
law or policy. The performer may have to respond without guidance 
or specifications.

TRADE 10
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JTA PROCESS 
Identifying the Problem

RADIATION PROTECTION TECHNICIAN JTA MANUAL

Environmental
Demands
(continued)

Personal demands may include:

□  Desire to learn new skills
□  Motivation to advance in position
□  Motivation to earn more money
□  Feelings of worthwhile accomplishment
□  Necessity for personal challenge
□  Feelings of being appreciated
□  Need for job security

How the organization or facility attempts to fulfill personal demands 
often influences the attitude of the performer. Sometimes job 
training can fulfil some of a performer's personal demands.

H UM AN Let's discuss how human performance fits into the picture. Each
PERFORM ANCE performar produces outputs which are part of the organization's

overall function. There is a positive or negative consequence 
exerted by each of the environmental factors for every output. The 
consequences are fed back to the individual in one way or another 
and become part of the input for the next output produced by the 
performer. (See Figure 1)

FIGURE 1
Total Performance System

1 1TRADE
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Identifying the Problem

RADIATION PROTECTION TECHNICIAN JTA MANUAL

TOTAL
PERFORM ANCE
SYSTEM

NEEDS
ANALYSIS

TRADE
3/90

Figure 1 graphically displays the total performance system. Human 
performance is pictured as a type of continuous loop or system 
influenced by the environmental demands. The different elements 
heavily influence the performance or output of an individual. 
Environmental demands or deficiencies can easily result in requests 
for training.

If we allow ourselves to respond to requests for training at face value 
and do not understand how environmental demands influence 
human performance, we may find ourselves developing the wrong 
type of training for the wrong group of individuals or fixing a portion of 
our training program that was not broken in the first place. Worse yet, 
the real problem(s) will remain unaddressed. We can avoid these 
situations by conducting a needs analysis.

Needs analysis involves examining the total performance system and 
deciding what the problem or problems are and what the best 
solutions are to the problems. Many times we hear such statements 
as:

T h e y  are not doing it the right way."
T h e y  have an attitude problem."
"We need a training course to teach them...."

The issue with these kinds of statements is that what is identified as 
"the problem" is really a symptom of the real problem. Needs analysis 
is the process of investigating to discover the root cause or causes 
and composing realistic recommendations that will solve the 
perceived problem(s) and the underlying causes.

We can help define problems as clearly and completely as possible 
and not fall into the trap of developing inappropriate training by using 
a system approach to needs analysis.

1 2



RADIATION

SYSTEM
APPROACH

TRADE
3/90

JTA PROCESS 
Identifying the Problem

PROTECTION TECHNICIAN JTA MANUAL

A system is made up of parts that interact and function as a whole in 
order to produce results toward a common goal. The interactions are 
the inputs and outputs produced by each part of the system. A 
system approach is thinking about a problem as parts or phases that 
(unction together and work toward a solution. Figure 2 graphically 
illustrates the general phases of a system approach and the pattern 
of the phases.

FIGURE 2

The system approach helps define the problem(s) as 
clearty and completely as possible. First, it aids in analyzing the 
problem(s) so that possible alternative solutions can be identified. 
The process helps to select the best alternatives and develop the 
most appropriate mix of solutions. Next, the best mix of solutions is 
implemented and evaluated for real worth and effectiveness. Last, 
the approach allows rethinking of the solutions, if necessary.

The system approach allows one to examine the total performance 
system in order to identify gaps between what is and what should be. 
This examination is often referred to a needs assessment or analysis.

The advantage of taking a system view of needs analysis is that, in 
doing so, one avoids the danger of ignoring other non-training 
solutions or of specifying unattainable goals for a training solution. In 
this way, an attempt is made to find a complete solution to the 
problem that concurs with the total performance system.

Let's discuss how we can use a system approach in performing a 
needs analysis.

1 3
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PROBLEM
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Has a significant 
performance 
problem been 
identified?
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Identifying the Problem

PROTECTION TECHNICIAN JTA MANUAL

Because an individual's job performance is only part of the total 
performance system, we must always remember to view the individual 
performance within the total system.

During problem identification, researching the following questions 
can help assure that the total performance system is examined.

1 .  Has a significant performance problem been identified?
2 .  Who produces the problem performance?
3 .  What are the desired performances?
4 .  What standards are used to identify acceptable performances?
5 .  What are the differences between actual and desired job 

outputs?
6 .  What processes in the total performance system affect or support 

the output of the performance?
7 .  Is there a problem in the affecting or supporting processes in the 

system?
8 . Are there performers in the total performance system who affect 

or support the output of the performance?
9 . Is there a problem with affecting or supporting performers in the 

system?
10. Is there a problem with the actual performer?

Let's take a look at how each of these questions can be applied to 
needs analysis.

The first thing we must do during the problem identification phase of 
a needs analysis is to determine if a significant performance problem 
has been identified. Actual performance is the way the worker is 
presently performing the job. Desired performance is the most 
accurate, reliable, and efficient performance that can be 
accomplished considering the constraints that may influence or affect 
the performance. In many cases, due to factors exerted by the 
performance environmental system, actual performance may differ 
from desired performance. We are defining a performance problem 
as the difference between the actual performance and the desired 
performance in terms of job outputs produced (work accomplished) 
that is measured by the job standards or requirements. A  significant 
performance problem is one in which the difference between the 
desired performance and the actual performance results in a 
consequence of some importance in terms of the organization or 
facility’s success or failure. The consequence may be monetary or 
may involve personnel, the environment, property, or national 
security.

1 4
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Has a significant 
p erfo rm an ce  
problem  been 
identified? 
(co n tin u e d )

W ho pro d uce s 
the problem  
p e rfo rm a n ce ?

W hat are the 
desired
perfo rm ances?
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Identifying the Problem
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This step involves getting a feeling for the problem and evaluating if it 
is significant enough to warrant further investigation. Why is the 
problem important? Will resolving the problem be worthwhile? In 
reality, needs analysis is about how to spend money in ways that will 
benefit the organization or facility and the performers in that 
organization or facility. It is also about avoiding spending money on 
things like training or instruction where there is no problem or when 
training will not solve the problem.

A good way to begin is to get the reasons for such statements as the 
following:

"They are not doing it the right way."
"They have an attitude problem."
"We need a training course to teach them...."

In order to do this, start asking questions such as:

"Why is something not the way it should be?"
"What event created the thought that there are problems?" 
'What problem caused the feeling that training is required?"

Asking these questions should result in finding the nature or limits of 
the performance problem. At this time, we are simply trying to narrow 
our field of investigation and appraise the importance of the problem 
to the organization or facility. We will usually end up with a list of 
vague problems or discrepancies such as:

"Our data base is never current."
"Our equipment never seems to work."
"The typists in the typing pool can never get my work done.”

Now that we know the nature of the performance problem, we need 
to know performance responsibilities. Who is responsible for each 
step of the job performance? What are the job titles involved in 
producing the output where the performance problem(s) exists?

At this point, we need to identify the desired performances 
associated with the performance problem(s). Keep in mind that 
desired performance is the most accurate, reliable, and efficient 
performance that can be accomplished considering the constraints 
that may influence or affect the performance. Often receivers of job 
outputs are not aware of the constraints of the job, and the 
constraints must be considered when establishing desired 
performances. W e should identify both the major job duties or 
behaviors and the desired job outputs or accomplishments when 
identifying desired performances.

1 5
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What standards 
are used to 
identify 
acceptable 
performances?

What are the 
differences 
between actual 
and desired job 
outputs?

What processes 
in the total 
performance 
system affect or 
support the 
output of the 
performance?

Is there a 
problem in the 
affecting or 
supporting 
processes?

TRADE
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Identifying the Problem

PROTECT'ON TECHNICIAN JTA MANUAL

Once we have a list of desired performances, our next step is to 
identify what standards are used to judge acceptable job outputs. A 
performance standard is a measure of quantity and/or quality for the 
job task and/or output. Usually job output has qualitative and 
quantitative dimensions, but the standards to measure both are no! 
always evident. Qualitative and quantitative standards must be 
observable and must relate to important outcomes, not just arbitrary 
behaviors associated with responsibility The standards provide 
parameters for the jcb and indicators of performance.

Identifying the proper standaids is a very important part of the 
analysis because it is from this information that performance 
deficiencies are determined.

After we have determined the standards for the desired 
performances, we need to determine the actual job outputs that do 
not meet the standards. During this step we are identifying 
performance deficiencies. This is done by comparing actual job 
output against the standard measures. Deficiencies are the areas 
where substandard differences are found.

Differences among the standards, the actual output, and the desired 
performance are not always performance deficiencies. Does the 
standard take into consideration the constraints of the performance? 
Does the standard need to be changed to reflect the desired 
performance? Perhaps situations have changed since the standard 
was developed, and the act..? a! performance reflects the true 
performance conditions or needs.

A  process is a series of actions or operations that proceed to an end. 
At this point in our needs analysis, we are looking for positive or 
negative consequences that affect the process of the performance 
output. It is good to keep in mind that an individual's behavior is 
influenced by the consequences; a performer will usually respond to 
positive consequences, even if they are in opposition to the 
standard.

As we investigate the total performance system, we are searching for 
breakdowns in the system. Breakdowns are areas where the input 
does not support the desired job performance process. Part of the 
input is the demand that each environmental element places on the 
performer. What demands are resulting in process difficulties? What 
elements are exerting process interference?

1 6
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JTA FROCESS 

Identifying the Problem

Are there 
performers in 
the total 
performance 
system who 
affect or 
support the 
output of the 
performance?

This question is similar to our last question, except now we are 
searching for other performers who may influence the problem 
performance. Again, we are looking for both positive and negative 
consequences in the total performance system that may influence 
the performance we are studying.

Is there a 
problem with 
affecting or 
supporting 
performers in 
the system?

What performers in the total performance system are creating 
roadblocks for our performer under study? Does performance to the 
standard lead to undesirable consequences for the performer? We 
are searching for other performances that create a breakdown in our 
study performance.

Is there a 
problem with 
the actual 
performer?

The entire needs analysis is a building process that revolves around 
the actual performer. We have left for last the question of whether 
the root cause is the actual performer so that we do not overlook any 
of the other elements in the total performance system.

The design of human jobs requires the performer to possess specific 
knowledge, skills, and abilities (KSAs) in order to achieve desirable 
performance. Does the performer possess the necessary KSAs to 
do the job? Are the present skills adequate for the required 
performance? Did the KSAs exist at one time but have since been 
forgotten?

It is often easy to consider the most obvious cause of a problem the 
only cause and not uncover other contributing reasons for the 
problem. For this reason it is good to remember that many times 
performance problems are multi-faceted, resulting from a 
combination of causes. The solution to such problems should also 
combine various actions. Often, it is inaccurate to believe that we can 
improve performance output by changing only the skill and 
knowledge input of a performer.

TRADE
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ANALYSIS

FINDING A  
SO LU TIO N

How much of the 
problem(s) can 
be solved by 
training?
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During the analysis phase of the system approach, we are evaluating 
all the data we have gathered during the problem identification phase 
in order to identify the probable root causes of the performance 
problem(s).
Some of ihe major root causes for deficiencies may involve:

□  Inadequate information
□  Inadequate resources (tools, materials, people)
□  Inadequate job design or conditions
□  Inadequate incentives
□  Insufficient skill or knowledge
□  Lack of capacity (physical, mental, emotional)

This list is by no means all-inclusive, and it includes only seven of the 
most common problems uncovered during needs analysis.

Now that you have identified the root cause or causes of the 
performance problem(s), you must come up with a solution(s). Many 
times the best solutions combine various actions. The following 
questions should help you choose a solution(s):

1 . How much of the problem(s) can be solved by training?
2 .  What type of training is indicated?
3 . What are the non-training recommendations?

A training-related performance problem is a problem caused by a lack 
of skill, knowledge, or type of infonnation that could be supplied 
through job aids or instruction.

Today we realize that not all of an organization's problems or goals 
can be reached by job-related training. Many times other non-training 
actions are needed to adapt the individual to function in the total 
performance system, in general, training is a solution for only two 
causes of performance deficiencies:

Q  A performer's inability to recall critical information 
□  A performer's lack of knowledge, skill, or ability in performing 

critical activities

Training can help solve problems due to lack of information that 
guides performance on the job, but it cannot take the place of actual 
job inputs, reference sources, or feedback.

1 8
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W h a t type of 
training is 
indicated?

As part of the solution, we need to identify the type of training that 
seems most likely to help solve the problem. Generally, we will 
choose among the following:

□  Job aid(s) only, without supporting instruction 
Q  1 nstruction only, without job aid(s)
□  Job aid(s) with instruction

At this point, we are only estimating the type of training needed to 
solve the performance problem(s). A  closer investigation of training 
strategies for individual deficient tasks will be done during the job 
analysis phase of training development.

Your estimate of the type of training needed might include a 
projection of the length of the training in days and life of the training 
in years. By life of the training, we mean the number of years the 
training can be taught without major redevelopment.

Always keep in mind that for a training solution to make a difference, it 
must function as part of the total performance system.

W hat are the 
non-training 
re c o m m e n 
dations?

Based on your analysis of the root cause(s) of the performance 
problem(s), decide on your non-training recommendations.

FINISHING 
THE NEEDS 
ANALYSIS

A preliminary needs analysis of the performance problem(s) is now 
complete. The analyst has:

□  Identified the elements in the environment that exert 
demands on performers

□  Evaluated the consequences exerted by each of the 
environmental demands on the performers' output

Q  Identified significant performance problems
□  Considered the root causes of the performance 

problem(s) and determined possible solutions
□  Described what the proposed training solutions might 

involve

All the data collected during the needs analysis should be organized, 
recorded, and distributed so that the remainder of the system 
approach can be completed. Guidelines on organizing, interpreting, 
structuring, and producing reports may be found in the Organizing 
Analysis Results section of this document.

T R A D E 1 9TRADE
3/90



RADIATION

JOB TASK 
ANALYSIS

C O N C L U S IO N

JTA PROCESS
Identifying the Problem

PROTECTION TECHNICIAN JTA MANUAL

If in your needs analysis a training solution was suggested, and your 
suggestion has been approved, you will probably need to analyze a 
job or jobs and the associated tasks.

REM EM BER : A N Y PROBLEM  T H A T  R E LA TE S  T O  KN O W LED G E, 
SKILLS. AND ABILITIES R EQ UIR ES DETAILED  ANALYSIS O F  
JO B S  AND TAS K S.____________________________________________

Although all problems are important and should be corrected, only 
solutions to knowledge, skill, and ability-related problems use J T A  
information.

Notice we said that ’solutions use J T A  information,” not that "JTA  
information is the solution.” Keep in mind that the information that 
results from the J T A  is not the solution to the problem; rather it is the 
link between the problem and the solution.

Needs analysis is the study of performance and the total environment 
influencing the performance in order to discover the root cause(s) for 
a performance problem(s). Furthermore, needs analysis includes 
making effective recommendations about closing the gap between 
actual and desired performance. If the performance root cause(s) 
involves a lack of skill, knowledge, or type of information that could be 
supplied through job aids or instruction, the problem is training- 
related and a training solution should be recommended. For a 
training solution to make a difference, it must function as part of the 
total performance system. Many times other non-training actions are 
necessary to adapt performers to function in the total performance 
system.

REMEMBER: T H E  H IG H E S T Q U A LITY  TRAINING C A N N O T 
C O M P EN S A TE  FO R  ENVIR O NM EN TAL C O N D ITIO N S T H A T  
HINDER HUMAN PERFO RM ANCE OR M OTIVATIONAL INCEN TIVE 
S Y S TE M S  T H A T  A R E  N O T IN A G R E E M E N T W ITH S TA TE D  
O R G AN IZATIO NAL O B JE C TIV E S ._________________________________
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IN TR O D U C TIO N  We advocate that a Job Task Analysis (JTA ) should never be started
without a well-thought-out plan. Only with careful planning will you 
produce the right type and amount of information needed for your 
application.

Before you write your plan, you should have:

□  Identified the application for your analysis results
□  Determined the analysis techniques that are most 

appropriate for your application

If you are not sure of the application and/or you are an inexperienced 
analyst, we suggest you read Chapters 3,5,  and 6 of the T R A D E  Job  
Task Analysis Guide to Good Practice. In addition, if you have not 
written an analysis plan before, you may want to ask an experienced 
analyst for assistance.

Ideally, the plan should be written by the person who will be directing 
the analysis. The plan also should have input from the individuals 
who will be performing the analysis and those who will be using the 
analysis results. All of these individuals should feel some 
“ownership’  of the analysis.

An example of a J T A  plan is included at the end of this section to help 
guide you through the analysis process.

PLANN I N G  When a job is analyzed, it is divided into tasks and duties. Figure 3
TASKS identifies the tasks of the job analyst and breaks down the task of

panning the analysis into several duties.

I

FIGURE 3

T R A D E
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WRITE G O A L  
A N D
O BJECTIV E
STATEMENTS

The goal statement is one of the the most important parts of the 
analysis plan; the goal keeps the analysis on track. Without a goal, 
you may not know the results you want to achieve or when you've 
achieved them.

Th e  objectives are the stepping stones that must be met on the way 
to reaching the goal. Refer to the J T A  tasks and duties displayed 
graphically in Figures 4 and 5 when you write your objectives; they 
will serve as a reminder of the steps you must perform during your 
J T A .

F IG U R E  4
JOB ANALYST

FIG U R E  5
JOB ANALYST

,'IL'I.■! '

PLAN PERFORM 1 PERFORM L ORGANIZES
THE JOB $  I TASK | REPORT

ANALYSIS ANALYSIS | ANALYSE B RESULTS

After you have written the goal and objective statements, distribute 
them to all individuals who will be affected by the analysis. Keep 
these individuals involved in the project by asking for their comments 
and suggestions. Use the suggestions to evaluate and revise the 
statements.

TRADE
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Your plan for the job analysis should include:

□  The resources you will consult to produce a task 
inventory

□  The method you will use to validate the task inventory
□  The criteria you will use to prioritize the tasks for further 

analysis

In the job analysis phase, your first task will be to produce a task 
inventory. To  identify tasks for the inventory, there are a variety of 
possible sources of information. When planning the analysis, list all 
possible sources that you will consult. This list will include standards 
documents, job incumbents, supervisors, subject matter experts 
(SMEs) and the R P T duty area and task lists portion of this document.

When you are planning the analysis, you also should identify the 
method you will use to validate the task inventory. Be sure to provide 
both the procedures you will employ (for example, panel of experts or 
questionnaire) and the type of individuals who will evaluate the tasks 
(such as SM Es or expert performers).

After you produce and validate the task inventory, you must select 
the tasks that will be analyzed further. In the plan, identify the criteria 
that will be used to select the tasks. You also may want to describe 
the reason you chose the criteria.

Your analysis plan for the task analysis should include:

□  The  extent of the task analysis
□  The  sources of information to be used 
Q  How the information will be validated

The extent of the task analysis performed will depend on the 
application of the results and the job being analyzed. During the 
planning phase, you should determine how extensive the task 
analysis will be. Some of the questions you should answer in the 
plan include:

□  Will elements be identified for all tasks?
□  How will you determine the tasks for which elements will 

be identified?
□  Which attributes will you collect information on?

TRADE
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Sources of 
Information

Specify the resources you will use to identify the task information. In 
most cases, these will be the same as the ones used for the job 
analysis.

Validation
Method

When the task analysis is completed, there will be a large amount of 
information. Identify the technique and personnel you will use to 
validate this information.

SPECIFY 
REPORTS 
FOR REVIEW

To maintain quality control during the analysis process, you should 
periodically organize the analysis data you've collected and have it 
reviewed. In the plan, specify the reports you will produce (for 
example, the validated and rated task inventory) and the individuals 
who will review the reports.

At the end of the analysis, you will write a final analysis report. In the 
plan specify:

□  The  information that will be contained in the report (such 
as task data, recommendations for applying the results, 
and recommendations for timely analysis reviews)

□  The  attachments that will be included
□  The method used to organize the results (for example, a 

database)
□  The individuals who will receive the report

DEVELOP
ANALYSIS
SC H ED U LE

Some of the factors that affect the schedule are the complexity of the 
facility, the type of job being analyzed, and the size of the analysis 
team. Because of the variety of factors, we suggest you divide the 
analysis in half (job analysis and task analysis) and estimate the length 
of time it will take to complete each half, even though the job analysis 
and the task analysis may not take the same amount of time to 
complete. Developing the schedule is an area where someone who 
has experience in conducting an analysis can be particularly valuable.

TRADE
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There are actually two teams that will assist the analysis: the data 
gathering team and the data review team. The members of the data 
gathering team are the individuals who will actually collect and 
organize the analysis information. The data review team will evaluate 
this information.

When choosing individuals for the data gathering team, look for 
people who:

Q  Have some experience in J T A
□  Possess good organizational skills
□  Work well on a team

When you select individuals for the data review team, include:

□  SM Es
□  Expert performers of the job
□  Individuals who will apply the analysis data
□  Supervisors of the job being analyzed
□  Managers

When using SM Es and expert performers to validate J T A  data, it is 
wise to use different individuals to validate than those from whom 
data was collected. Some members of the review team may not be 
able to help validate J T A  data but are needed to help evaluate the 
process and ensure acceptance of the final products.

Membership of both teams may change during the course of the 
analysis, but if possible, at least some members of the teams should 
remain constant to help maintain consistency of the analysis.

When many SM Es and expert performers are consulted during the 
analysis, it is not necessary for all of them to be included in the final 
analysis review.

Before the analysis is started, ail the identified members of the 
analysis teams should be briefed and the plan reviewed. During this 
briefing, explain the goal and objectives of the analysis, how the goal 
will be achieved, and each member's role in the analysis.

All members of the analysis team should review the analysis plan. We 
suggest you distribute the plan during the briefing. The team 
members should spend time reviewing the plan after the meeting 
and return a copy with their comments.

TRADE
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EXAMPLE On the next page, you will find an example of an analysis plan. In the 
example, the job, 10-speed bike repair (by bike owners), is analyzed. 
Note that we are beginning our analysis at the duty level rather than 
the task level. In other words, we are performing J T A  only on the 
duty area "wheel and tire repair rather than identifying all the duties 
and tasks associated with 10-speed bike repair. Keep in mind that 
this J T A  plan is only an example; each analysis is unique, and the J T A  
plan should vary accordingly.

TRADE
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AN ALYSIS PLAN
FOR T H E  JO B : 10-SPEED BIKE REPAIR 
TH E  D U TY: W H EEL AND TIR E REPAIR

O V E R V I E W

Since the Two Wheeler Dealer bike shop opened six months ago, there have been many 10- 
speed bike owners who have brought their bikes in for wheel and tire repairs. The  bike owners 
have often mentioned they would like to repair the bikes themselves, but they were either 
unsuccessful or did not know where to start. Many owners mentioned they would like to attend a 
bike repair course.

To  assess the problem, a needs analysis was performed. The bike shop owner distributed a 
written survey to 25 1 0-speed bike owners. On the form, he asked them to identify the tasks that 
are used to repair a flat tire, replace a worn wheel, straighten a bent spoke, and other bike repair 
tasks. Twenty out of the 25 people who completed the form were unable to identify the correct 
procedures. Through interviews with the questionnaire respondents, the owner determined that 
the performance deficiencies were due to a lack of KSAs.

Based on this information, the bike shop owner decided to develop a series of bike repair 
courses. The  first course to be developed will be 10-speed wheel and tire repair.

G O A L

The goal of the analysis is to generate job task analysis information that can be used to develop a 
segment of a 10-speed bike repair course. The  segment will consist of wheel and tire repair 
information and procedures.

O B J E C T I V E S

1. Develop an inventory of the tasks that are needed to repair the tires and wheeis on a 10- 
speed bike.

2. Validate the inventory.

3. Use the validated results to select (prioritize) the tasks that will be analyzed further.

4. Write up the results from the job analysis to use as an intermediate product.

5. List the elements for all tasks selected for further analysis.

6. Identify and sketch element chains.

7. Identify the element attributes.

8. Use a panel of experts to validate the task analysis information.

9. Organize the validated information.

10. Write a final analysis report which includes results and suggestions for their application.

11. Distribute the report to the individuals who will apply the information and to people who have 
assisted with the analysis.

TRADE
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M E T H O D S

The task inventory will be compiled by reviewing various bike repair manuals and books. Once the 
inventory is completed, it will be organized and presented in a questionnaire format to validate and 
prioritize the tasks. The questionnaire will require a response on:

- Frequency of performance (from never to more than once a day)
- Difficulty of performance
- Importance of performance

The questionnaire will be distributed to a sample of 15 bike repair men and women. The sample 
will include three beginning performers, three intermediate performers, and nine expert 
performers.

The tasks that receive a high-priority rating on all three criteria will be analyzed further. Further 
analysis will consist of listing the elements for all of the high priority tasks and developing 
appropriate task and element chains and attribute data. This additional information will be 
obtained by interviewing and observing four expert performers. The  data will be validated by a 
panel of two subject matter experts and one expert performer.

R E S O U R C E S

P e r s o n n e l
The analysis data gathering team will consist of one senior bike repair person from the bike shop 
and one expert performer.

Various SM Es, performers, and expert performers will be identified among the bike shop 
employees and customers from whom data will be collected. Different SM Es and expert 
performers will be used to validate the J T A  data than those from whom data will be collected. A  
final data review team will consist of the bike shop owner (this is the individual who will develop the 
course) and two expert bike repair persons.

Materials
The bike manuals that are on hand in the bike shop and bike repair books from the local library will 
be reviewed.

F u n d s
The funds for the project will be supplied by the bike shop owner.

P R O D U C T S  A N D  R E V IE W

Two intermediate reports wilt be developed and submitted to the final data review team for
evaluation:

- Tabulated results from the task inventory questionnaire
- Results from the job analysis process

A final report will be produced and distributed to the data gathering team and final review team. 
The  report will include:

- Completed task element lists identifying elements tor the validated and prioritized tasks
- Flowcharts depicting task and element chains
- Task analysis data forms describing attribute data
- Recommendations for using the analysis results
• Sketches and photos produced during the analysis

TRADE
3/90

30



JTA PROCESS
Planning th e  Analysis

RADIATION PROTECTION TECHNICIAN JTA MANUAL

S C H E D U L E

The analysis will begin on October 1,19___.
Results of the job analysis will be available by January 3,19___.
The results of the task analysis will be available by April 1,19___.
The final analysis report will be completed by May 1,19___.

N O TE : The schedule will be reviewed and possibly revised after the job analysis is completed. 

M A N A G E M E N T

All problems encountered during the study are to be reported immediately to the bike shop owner 
for resolution.

D I S T R I B U T I O N

The final report will be distributed to the data gathering team and final review team, which include: 
S. E. Wright 
P. E. Goff 
J. A. Risler 
R. J. Squires 
G. M. Smith
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IN TR O D U C TIO N  A JO B  ANALYSIS is a process used to determine what a job
includes. A TA S K  ANALYSIS is a process used to determine how to 
perform a job. A JO B  TA S K  ANALYSIS (JTA ) tells you exactly what is 
included in a particular job and exactly how it is supposed to be done.

This section describes the process involved in a job analysis. We 
explain how the job analysis results should be organized and written 
into a report format before you go on to the task analysis. An 
example of a job analysis report is included.

Part of a job analysis is the process of developing a task inventory. A  
task inventory is an organized list of task statements that, taken as a 
whole, make up the job. We are helping you with the first part of the 
job analysis by providing the generic duty and task lists that are 
included in the section. Information from several sources was used 
to compile the generic lists of the various duties and tasks that 
radiation protection technicians perform. Because each facility is 
different in size and other factors, the radiation protection technicians 
at your facility M AY O R  M AY N O T perform all the duties on the list, 
or they may perform other duties and tasks N O T  IN C LU O ED  in the 
list.

The generic lists may be used as O N E  of your sources of information 
when gathering duty and task data. V ER IFY  T H E  
A P P L IC A B IL ITY  O F  T H E  L IS T  with expert performers and 
subject matter experts at your facility.
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JO B ANALYSIS A  job analysis is a process used to break a job into duties and tasks.
Duties are the major divisions of work in a job. Each duty is 
composed of a group of related tasks. A  task represents a series of 
actions leading to a meaningful outcome. Each task can be 
performed independent of other tasks and has a definite beginning 
and end. Figure 6 graphically depicts the breakdown of the job of a 
job analyst into duties and tasks.

FIGURE 6

After planning the analysis, the next duty the job analyst must 
perform is job analysis. Job analysis involves the follow tasks:

□  Develop the task inventory
□  Validate the task inventory
□  Prioritize the tasks
Q  Identify training applications
□  Report the results

Let's discuss each of these tasks individually.
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DEVELOP THE 
TASK
INVENTORY

Begin the job analysis by creating a task inventory. This is an 
organized list of duty and task statements that describes H O W  the 
job is performed. To  construct the inventory, you must:

Q  Identify tasks
□  Write task statements
Q  Review inventory for like tasks
□  Group the statements into duties

Identify Tasks For most jobs, you will find there is a variety of written documentation. 
A few examples that provide information about the job of R P T 
include: D O E orders, procedures, and the duty and task lists in this 
manual. We have found the best way to start a task inventory is to 
review the documentation for tasks. By reviewing documents first, 
you will:

□  Learn how management expects the job to be 
performed

□  Become familiar with the job jargon
□  Identify tasks without using experts' valuable time

After you have compiled a list of all the tasks from the documentation, 
complete the list by interviewing and/or observing expert performers 
or have experts record their own performance. An expert performer 
is a person currently performing the job. He or she has considerable 
experience in the position and above-average skills in performing the 
job.

If expert performers are not available, use subject matter experts 
(SM Es) to collect information. A  SM E is a person who has extensive 
knowledge of the job. A  SM E also may be a past or present expert 
performer. If you are a SM E or an expert performer at the job under 
analysis, you may be able to draw on your own knowledge to 
supplement the task list.

Try  to use as many different sources of information as time permits. 
The emphasis should be on identifying as many tasks as possible; 
worry about refining the list later.

W rite Task 
Statem ents

After the task inventory is completed, you will need to write task 
statements. Each statement must use a verb and an object to clearly 
describe the action or decision involved in the task. For a task 
inventory based in part on the generic task list in this manual, confirm 
with a SM E the meaning of all verbs used in the generic task list.

R e view  
Inventory for 
Like Tasks

At this point, review the inventory for synonymous tasks. You may 
want to ask an expert performer and/or SM E for assistance with the 
review. One word of caution before you combine tasks. Not all 
"remove and replace" or "open and close" tasks are mirror images of 
each other. If you have doubts, do not combine the tasks.

T R A D E
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G ro u p
Statements into 
Duties

The last step in developing a task inventory is to sort the statements 
into related duties. The tasks also can be sequenced within a duty if 
a sequence is apparent. To  complete this organization, you may 
want to ask an expert performer or SM E to help you.

VALIDATE THE 
INVENTORY

Validation is the process of ensuring that the task inventory 
accurately represents the job under study. Validation is also the time 
to collect information regarding the number of job performers who 
actually perform the tasks fisted on the inventory.

H ow  to Validate There are two techniques usually used to validate the inventory.
One technique is to develop a closed-response questionnaire, 
choose a sample of expert performers, administer the questionnaire, 
and tabulate the results.

Another technique is to organize a panel of expert performers and 
ask for consensus of the tasks they perform. Of course, if you are 
analyzing a new job, there will not be expert performers. In this case, 
ask SM Es if they agree the tasks will be performed.

Validating and prioritizing are usually done at the same time, but we 
suggest that, at first, you do them separately. After you are an 
experienced analyst, you may want to combine the procedures.

Since validating and prioritizing involve the same two techniques, we 
have included our discussion on these techniques after we explain 
the validating and prioritizing procedures.

A nalyzing
Validation
Results

Based on the results of the information gathered from the 
questionnaire or panel of expeits, add, delete, or rewrite tasks on the 
inventory.

PRIORITIZE 
THE TASKS

Part of job analysis is determining what tasks involved in a job need to 
be analyzed. In most cases, there is not the time nor the need to 
analyze all tasks. Usually the following criteria are used to prioritize 
tasks:

□  Frequency of performance
□  Difficulty of performance
□  Task importance

Choosing H ow  
to Validate & 
Prioritize Tasks

In general, a questionnaire or panel of experts is used to Prioritize 
and validate tasks. A  combination of techniques may also be used.
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USING A 
QUESTIONNAIRE

R espondents

USING A 
PANEL OF 
EXPERTS

ANALYZING
RESULTS

A closed-response questionnaire is a good way to collect information 
from many individuals in a short time. When carefully conceived and 
constructed, a questionnaire can expedite the validating or 
prioritizing process, but when poorly done they can be a disaster.

One way to help eliminate disasters and increase the accuracy of the 
information collected is to use a review cycle which is usually referred 
to as a pilot test when developing the questionnaire. The pilot test is 
the process of having peers and experts review and comment on the 
draft questionnaire and, using the comments, revise the document. 
After the revisions are made, the questionnaire should be reviewed 
(and revised if necessary) again.

One question you may have is "Who should receive the 
questionnaire?" if there are many job performers, we suggest you 
choose a random sample.

In general, the minimum sample size should be:

NUMBER OF 
PERFORMERS

PERCENT IN SAMPLE

1-50 90%
51-100 80%

101-200 60%
201-300 50%
301-400 40%
401-XXX 20%

Try  to choose performers from these three groups:

Beginner Performing the job for 6 months to 2 years 
Intermediate Performing the job for 2-5 years 
Expert Performing the job for more than 5 years

To  identify the type of performer responding, include a question that 
asks for the length of time the individual has been performing the job.

Another way to validate or prioritize the task inventory is to organize a 
panel of expert performers and ask for consensus of the tasks they 
use. If performers do not exist because the job is not yet being 
performed, ask SM Es if they agree that the tasks will be performed.

Once the validating and prioritizing data are collected:

Q  They must be totaled 
□  The average ratings must be calculated 
Q  Tasks are chosen for further analysis
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IDENTIFY
TRAINING
APPLICATIONS

Each high-priority task is assessed to determine which basic training 
technique would be the best approach to use in the actual design of 
the training. This assessment is a preliminary evaluation and usually 
is limited to recommending that each task be presented in one of the 
four basic training techniques:

Q  Classroom training
□  Job aids
□  On-the-job training
□  Retraining

REPORT
RESULTS

At the end of the job analysis, the results should be organized and 
written into a report format before you go on to the task analysis.

The job analysis report should include:

□  The list of validated tasks
□  The priority of each task
□  Training or job aid recommendations (if these are your 

applications)

This report will be:

□  Used to update management on your analysis efforts
□  Reviewed by members of the data evaluation team
□  Used as a reference document when the task analysis is 

begun

in the report, state why the analysis was undertaken and who will be 
using the information collected. Explain any deviations from the 
guidelines established in the analysis plan. If any constraints or 
restrictions were encountered, explain these. Who conducted the 
analysis and who will review the results also should be Included in the 
report. Guidelines for writing reports are included in the section 
entitled Organizing Analysis Results.

EXAMPLE The data gathered from our bike repair job analysis, which includes a 
validated and prioritized task inventory, were evaluated for training 
applications. The results of this evaluation, along with the validated 
and prioritized list, were organized into a report and presented to the 
data review team. A  copy of the report is located on the next page.
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JO B  ANALYSIS
FOR T H E  JO B : 10-SPEED BIKE REPAIR 
TH E  DUTY: W H EEL AND TIR E REPAIR

The Two Wheeler Dealer bike shop owner received many requests tor classes in bicycle wheel 
and tire repair. A  needs analysis was performed that indicated that bike owners were not able to 
repair their own bikes due to a lack of knowledge, skills, and abilities (KSAs). Based upon the 
needs analysis, the bike shop owner has decided to develop a series of bike repair courses, and 
the first course will cover 10-speed wheel and tire repair. A  job task analysis will be performed to 
support the design and development of the training.

The job analysis was performed by the analysis team that consisted of one senior bike repair 
person from the bike shop and one expert performer. The report will be reviewed by the final data 
review team that consists of the bike shop owner, who will develop the course, and two expert 
bike repair persons. The analysis was conducted according to the guidelines established in the 
analysis plan for the project. No unusual problems or circumstances occurred during the analysis.

The table below contains a list of validated and prioritized tasks for the job "bicycle repair and duty 
"wheel and tire repair." Each validated task was prioritized on frequency, difficulty, and importance 
by a panel of three expert performers. Tasks that received a priority of one and two will be 
analyzed further and included in the training program. Tasks that receive a priority of three will not 
be analyzed at this time.

The tasks that were rated priorities one and two were compared to the criteria for classroom 
training (C T ), job aids (JA), on-the-job training (O JT ), and retraining (R T). The  table displays the 
training recommendations that resulted from the comparison.

T A S K S

ANALYSIS

PRIORITY C T JA O J T RT

Insoect wheels for damaae 2 X

InsDect tires for defects 2 X

Inspect tires for damaae 2 X

Inspect tires for wear 2 X

Repair flat front tire 1 X X

Repair flat rear tire 1 X X

True wheels 1 X

Replace broken or bent spokes 1 X

Repair wheel hub 1 X X

Replace worn tires 3

Table  Kev
Classroom training CT
Jo b  aids J A
O n-the job training O J T
Retraining R T
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This is a list of the 16 basic duty areas included in the job of Radiation Protection 
Technician.

1>0 Operate radioactivity counting and radiation detection instruments

2- 0 Provide workplace radiological control

3- 0 Provide workplace contamination control

4- 0 Support the respiratory protection and protective clothing program requirements

5- 0 Participate in the external dosimetry program

6- 0 Participate in the internal dosimetry program

7- 0 Implement the decontamination program

8- 0 Provide radiological and contamination control for shipping and transportation

9- 0 Participate in emergency preparedness activities

10- 0 Participate in radioactive waste management activities

11- 0 Provide environmental monitoring services

12- 0 Conduct industrial hygiene surveys in routine, special, and emergency
situations

13- 0 Implement industrial safety actions and recommendations

14- 0 Supervise activities of other personnel

15- 0 Participate in employee training program development and implementation

16- 0 Participate in administrative functions including ALARA, QA/QC, establishment
and implementation of administrative controls, and self appraisals
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1-0 Operate radioactivity counting and radiation detection instruments 

Ta s k

1-1 Operate laboratory instalments

1-1-1 Operate low background alpha, beta counting system

1-1-2 Operate gamma ray pulse height analyzer

1-1-3 Operate liquid scintillation counter

1-1-4 Operate gas flow proportional counter

1-1-5 Operate gamma counter

1-1-6 Operate thermoluminescent dosimeter reader

1-1-7 Operate whole body counter

1-1-8 Operate automatic sample counter

1-2 Check laboratory instruments

1-2-1 Check background

1-2-2 Check instrument performance

1 -2-3 Perform source check

1-2-4 Perform preoperational check

1 -3 Count samples with computer-based multichannel analyzer 

1-4 Count samples with stand-alone multichannel analyzer

1 -5 Calibrate laboratory instruments

1-5-1 Calibrate probe of "mini" scaler

1 -5-2 Calibrate gross counting systems for alpha

1-5-3 Calibrate gross counting systems for beta-gamma

1-5-4 Calibrate liquid scintillation detector

1-5-5 Calibrate detector of multichannel analyzer

1-5-6 Calibrate thermoluminescent dosimeter reader

1 -5-7 Calibrate whole body counter

1 -5-8 Calibrate smear counter

1-5-9 Determine GeLi/intrinsic germanium detector efficiency,
detector resolution, and energy calibration

1-5 -1 0  Determine sodium iodide detector efficiency, detector 
resolution, and energy calibration

1 -6 Determine counter efficiency

1 -7 Determine counter reliability (e.g., chi-squared determination)

1 -8 Determine counter efficiency slope (response curve/detector
voltage plateau)

1 -9 Determine counter resolving time
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1-10 Input new calibration data into the isotopic identification computer 

1-11 Perform maintenance on thermoluminescent dosimeter reader 

1-12 Operate ion chamber survey instrument

1-12-1 Operate extended range, alarming ion chamber instrument 

1-12-2 Operate emergency ion chamber instrument 

1-13 Operate the alpha survey meter

1-14 Operate hand and foot monitor

1-15 Operate portable air sampling instrument (tritium detector, radon 
monitoring system)

1-16 Operate alpha scintillation detector survey instrument

1-17 Operate neutron survey instrument

1-18 Set up portable area radiation monitor

1-19 Operate portable beta/gamma survey equipment

1 -20 Operate sodium iodide survey meter

1 -21 Operate X-ray survey instrument

1 -22 Operate gas flow instrument

1 -23 Change the gas cylinder for the gas flow proportional counter

1 -24 Perform preoperational check of survey instruments

1 -25 Calibrate survey instruments

1-25-1 Calibrate portable wound monitor

1-25-2 Calibrate area radiation monitor portable calibration unit

1 -25-3 Calibrate portable area radiation monitor

1-25-4 Calibrate portable neutron survey equipment

1-25-5 Calibrate portable alpha survey equipment

1-25-6 Calibrate portable beta/gamma survey equipment

1-25-7 Calibrate portable air sampling equipment

1-25-8 Calibrate beta-gamma-alpha monitor

1-25-9 Calibrate condenser R chamber

1 -25-10 Calibrate gas flow instrument

1-25-11 Calibrate airflow calibration instrument

1-25-12 Plot calibration curves for portable radiation monitoring 
equipment

1-26 Replace installed counting equipment detector, such as Geiger- 
Mueller (GM) tube

1 -27 Refill the GeLi liquid nitrogen Dewar flask 

1-28 Refill the HPGe liquid nitrogen Dewar flask
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1 -29 Perform repairs on portable radiation monitoring equipment

1-29-1 Change battery

1-29-2 Change cable

1 -29-3 Replace mylar window

1-29-4 Repair circuit board 

1 -29-5 Test circuit board

1-30 Perform routine maintenance on environmental air sampling 
equipment

1 -31 Observe installed (fixed) radiation monitors 

1 -31 -1 Read beta continuous air monitor 

1 -31 -2 Read general area air sampler 

1 -31 -3 Read tritium forms monitor 

1 -31 -4 Read continuous airflow sampler 

1 -31 -5 Read stack monitor

1-31-6 Read area radiation monitor

1-31-7 Read neutron monitor 

1 -31 -8 Read sand filter monitor 

1 -31 -9 Read dry well monitor

1 -32 Record data from observation of installed radiation monitors 

1 -33 Take action based on data recorded from installed radiation monitors 

1 -34 Complete functional check of area radiation monitors

1-34-1 Perform preoperational check of radon gas monitor

1-34-2 Source check laundry monitor

1 -34-3 Perform preoperational check of beta continuous air monitor

1-34-4 Perform routine gamma source check of cooling water 
monitor

1-34-5 Source check portal monitor

1-34-6 Source check nuclear instrument monitor

1-34-7 Source check containment ion chamber 

1 -34-8 Measure stack monitor integrator background

1-35 Collect data from continuous monitoring devices 

1 -36 Activate alternate stack tritium monitor

1 -37 Prepare the isotopic identification computer for analysis

1-38 Write job stream program for multichannel analyzer 

1 -39 Update the gamma spectrometer nuclide library

1 -40 Remove beta continuous air monitor for calibration
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1-41 Remove general area sampler for calibration

1-42 Calculate radiation detector efficiencies using sources

1-43 Calibrate installed (fixed) radiation monitors

1-43-1 Calibrate portal monitor

1-43-2 Calibrate breathing zone sampler

1-43-3 Calibrate continuous airflow sampler

1-43-4 Calibrate stack monitor

1-43-5 Calibrate area radiation monitor

1-43-6 Calibrate liquid process effluent radiation monitor

1 -43-7 Calibrate gaseous process effluent radiation monitor

1 -43-8 Calibrate condenser off gas process vent monitor

1 -43-9 Calibrate dry well atmospheric activity monitor

1-43-10 Calibrate essential service water monitor

1-43-11 Calibrate reactor building vent monitor

1-43-12 Calibrate reactor building closed cooling water/component 
cooling water monitor

1-43-13 Calibrate turbine building vent monitor

1-43-14 Calibrate continuous air monitor

1 -43-15 Calibrate containment spray, heat exchanger monitor

1 -43-16 Calibrate emergency condenser vent monitor

1-43-17 Calibrate post-accident monitor

1-43-18 Calibrate environmental area radiation monitor and 
sampling equipment

1-43-19 Calibrate air/atmosphere process monitor 

1 -44 Calculate process radiation monitor alarm set point 

1 -45 Replace detector in process radiation monitors 

1 -46 Evaluate sample counting results

1 -46-1 Calculate lower limit of detection for counter scaler 

1 -46-2 Cr date minimum detectable counts for counter scaler

1-46-3 Calculate minimum detectable counts for beta counter

1-46-4 C alculate minimum detectable activity

1-47 Evaluate process monitor results
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2 -0  P rov ide  w o rkp la ce  ra d io lo g ica l c o n tro l 

T a sks

2-1 Conduct radiation surveys for routine work requirements

2-2 Perform surveys for radiation work permits

2-3 Perform periodic surveys at radiation work sites to evaluate changes 
in radiological conditions

2-4 Perform surveys in support of entry into areas of changing radiological 
hazards

2-5 Perform periodic radiation surveys throughout the plant in
nonradiologically controlled areas (for example, warehouse, parking 
lot, lunchroom)

2-6 Perform radiological surveys of respirators

2-7 Perform specific radiation surveys

2-7-1 Survey plenum for removable and fixed alpha 

2-7-2 Survey UF6 cylinder

2-7-3 Survey nonprocess trash

2-7-4 Conduct perimeter radiation survey

2-7-5 Conduct neutron survey for plutonium accumulation in 
process line

2-7-6 Survey environs prior to decontrol

2-7-7 Perform general area radiation survey (alpha/beta/gamma)

2-7-8 Perform high radiation area survey

2-7-9 Perform temporary shielding survey

2-7-10 Perform radiological survey in support of reactor 
containment building/drywell entry while at power

2-7-11 Perform neutron dose rate survey

2-7-12 Perform beta-gamma dose rate survey

2-7-13 Survey tools and equipment for release from a radiologically 
controlled area

2-7-14 Survey overhead areas (for example, pipes, ducts, lights, 
ceiling, walls, equipment)

2-7-15 Survey underline for fixed and removable alpha 

2-7-16 Survey process waste tank farm

2-7-17 Perform gamma survey of outer surface of building

2-7-18 Survey head chamber

2-7-19 Survey probe hole in tunnel

2-8 Perform post-work surveys at radiation work sites
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2-9

2-10

2-11

2-12

2-13

2-14

2-15

2-16

2-17

2-18

2-19

2-20
2-21
2-22
2-23

2-24

2-25

2-26

Survey glove box to establish worker exposure rates

2-9-1 Survey for removable and fixed alpha

2-9-2 Survey criticality drain

2-9-3 Survey airlock for fixed and removable alpha

2-9-4 Survey tool drop for fixed and removable alpha

2-9-5 Survey sample drop for fixed and removable alpha

2-9-6 Survey for gamma-neutron radiation

Survey open-faced hood to establish worker exposure rates

2-10-1 Survey for fixed and removable alpha

2-10-2 Survey for gamma-neutron radiation

Prepare samples for counting

Prepare spiked samples and standards from stock radioisotope 
solutions

Count samples and standards

2-13-1 Count utilizing alpha/beta/gamma gross counting system

2-13-2 Count with multichannel analyzer

2-13-3 Count with liquid scintillation counter

2-13-4 Count disk smear

Calculate weighted derived air concentration (DAC) from isotopic data

Review data from isotopic analysis

Evaluate data from isotopic analysis

Review radiological survey data

Evaluate radiological survey data

Document survey on map

Maintain records and files on radiation activity surveys 

Evaluate material/facilities for ionizing radiation hazards 

Prepare reports regarding radiation surveys 

Perform routine surveys of radiation-producing equipment 

Resurvey radiation-producing equipment after any modification or 

maintenance procedure

Perform radiological monitoring during industrial radiographic 
operation or other operation involving X-ray devices

Perform radiation safety checks

2-26-1 Check accelerator

2-26-2 Check X-rays (greater than 1 MeV)

2-26-3 Check X-rays (less than 1 MeV)
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2-26-4 Check X-ray radiography device

2-26-5 Check Klystron shielding

2-27 Post radiation sign in a proper location adjacent to radiation producing 
devices

2-27-1 Post X-ray machine

2-27-2 Post X-ray spectrometer

2-27-3 Post electron beam welder

2-27-4 Post electron microscope

2-28 Seal off area adjacent to radiation producing devices

2-29 Operate calibration source well or source calibrator for instrument 
calibration

2-30 Calculate radioactive source activity strength

2-31 Develop calibration charts for calibration sources

2-32 Survey radiation sources for encapsulation integrity

2-33 Interpret radioactive sealed source leak test results

2-34 Review radioactive sealed source leak detection graphs and charts

2-35 Inspect storage of sources

2-36 Post source storage area

2-37 Tag radioactive sources

2-38 Inventory radioactive sources

2-39 Document radioactive source inventory results

2-40 Interpret radioactive source inventory results

2-41 Audit radioactive source and material records

2-42 Assess the radiological significance of radiation sources

2-43 Review the handling of ionizing radiation sources for safety

2-43-1 Review choice of source monitoring instrument

2-43-2 Review location/placement of source monitoring instrument

2-44 Provide radiological protection coverage for normal operations

2-45 Provide radiological protection coverage for workers in high dose jobs

2-46 Provide radiological protection coverage for special irradiated samples

2-47 Perform radiological protection lockout or tagging for equipment and facilities

2-48 Prepare a radiation work permit for handling and processing 
radioactive material

2-49 Review radiation work permit for completeness and obtain 
appropriate signatures for approval

2-50 Inspect work areas to ensure compliance with radiation work permits 
and good work practices
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2-51 Inspect plant for proper radiation posting and radioactive material 
storage

2-51-1 Post/remove posting of radiologically-controlled area 

2-51-2 Update posting of radio logically-controlled area 

2-51 -3 Determine the location of radioactive hot spot 

2-51-4 Post radioactive hot spot 

2-51 -5 Label radioactive hot spot

2-52 Inform radiation workers of the radiological hazards in the work area or 
changes in radiological conditions

2-53 Collect data from continuous monitoring devices

2-53-1 Read process or area radiation monitor data

2-53-2 Read particulate air monitoring instrument

2-53-3 Read velocity air monitoring instrument

2-54 Review data collected from continuous monitoring devices

2-55 Take action based on data from continuous monitoring devices

2-56 Operate portable particulate air monitoring instruments

2-57 Assist in instailation/setup of new process radiation monitors

2-58 Monitor cleaning of sample lines

2-59 Provide radiological support for critical assembly

2-60 Establish/maintain a radiologically controlled area

2-60-1 Set up a control point/area

2-60-2 Maintain a control point/area

2-60-3 Establish zone barriers

2-60-4 Conduct area monitoring

2-60-5 Control worker access to a radiologicaliy-controlled area

2-61 Survey a radioactive materials transfer cart

2-62 Sign off transfer tag for radioactive materials transfer cart movement 
between control areas

2-63 Post proper respirator area according to requirements

2-64 For planned outage, make announcement to don respirator protection 
for duration of test

2-65 Determine radiological half-life of short-lived radionuclides 

2-66 Direct the installation and removal of temporary shielding 

2-67 Evaluate the effectiveness of temporary shielding 

2-68 Modify shielding

2-69 Transfer radioactive sources from/to departments 

2-70 Perform modification to building structure

TRADE
3/90

52



TASK LIST
RADIATION PROTECTION TECHNICIAN JTA MANUAL

2-71 Provide radiological coverage for equipment manipulations during 
routine activities/maintenance

2-71-1 Cover bag cut/change procedure

2-71 -2 Cover window change/quick change

2-71 -3 Cover air exhaust and supply system installation

2-71 -4 Cover metal glove blank installation/removal

2-71-5 Cover gamma-neutron shielding installation/removal

2-71 -6 Cover bag in/bag out of welding equipment

2-71-7 Cover criticality drain installation/removal

2-71 -8 Cover glove box modification

2-71-9 Cover open faced hoods modification

2-71 -10 Cover exhaust plenums modification

2-71-11 Cover air mover plenum installation/removal

2-71 -12 Cover blank and gasket installation/removal

2-71-13 Cover flange and weld inspection

2-71 -14 Cover site gauge installation/removal

2-71-15 Cover wet chemical pipe installation/remova!

2-71-16 Cover dry chemical pipe installation/removal

2-71-17 Cover tank modification

2-71-18 Cover port installation

2-71-19 Cover bellows installation/removal

2-71 -20 Cover in-tank screen removal/replacement

2-71 -21 Cover waste box seal or weld procedure

2-71-22 Cover grouting installation/removal

2-71 -23 Cover dry box removal

2-71 -24 Cover dry box intake and exhaust filter change

2-71 -25 Cover plenum filter change

2-71 -26 Cover drum cut and change

2-71 -27 Cover boot change

2-71 -28 Cover air lock operation

2-71-29 Cover tool drop

2-71-30 Cover sample drop

2-71-31 Cover equipment repair

2-72 Perform certification inspections of containment devices (for example, 
tents, glove boxes)
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3*0 Provide workplace contamination control 

Ta s k s

3-1 Perform contamination surveys

3-1-1 Survey for tritium/tritium oxide contamination

3-1 -2 Perform smear survey for loose surface contamination

3-1-3 Perform periodic contamination surveys throughout the plant 
in nonradiologically controlled areas (for example, 
warehouse, parking lot, lunchroom)

3-1 -4 Survey downdraft table for fixed and removable 
contamination

3-1 -5 Survey exhaust screens for fixed and removable 
contamination

3-1-6 Survey materials/facilities to be released for uncontrolled 
use

3-2 Perform floor smear survey in personnel traffic exitways

3-3 Perform floor smear survey of decontamination room shower floors

3-4 Detect sources of fixed contamination

3-5 Detect sources of particulate contamination

3-6 Detect sources of gaseous contamination

3-7 Measure air contamination

3-8 Measure water contamination

3-9 Measure area contamination

3-10 Measure material contamination

3-11 Prepare contamination survey samples for counting

3-12 Review the results of a smear survey

3-13 Calculate weighted derived air concentration (DAC) from 
isotopic data

3-14 Prepare reports regarding contamination surveys

3-15 Draw survey map

3-16 Maintain records and files on contamination activity surveys

3-17 Monitor clothing in a laundry

3-18 Monitor trash before placing in a dumpster

3-19 Operate field decontamination truck

3-20 Install resin column

3-21 Remove resin column

3-22 Transport resin column to laboratory
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3-23 Inspect plant for proper contamination control

3-24 Prepare a containment area (tent) with associated ventilation to reduce 
personnel exposure to airborne contaminants

3-25 Maintain a containment area (tent) with associated ventilation to 
reduce personnel exposure to airborne contaminants (including 
evaluating vent filters for replacement)

3-26 Prepare a glove box to reduce personnel exposure to airborne 
contaminants

3-27 Issue contaminated tools and equipment

3-28 Receive contaminated tools and equipment

3-29 Inventory contaminated tools and equipment

3-30 Perform radioactive contaminated asbestos removal

3-31 Operate the air sampler

3-32 Obtain routine air samples

3-33 Perform a tritium activity survey

3-34 Conduct work space air monitoring preliminary analysis

3-35 Perform on-the-job gross analysis of air samples using portable survey 
instrument

3-36 Prepare air samples for analysis

3-37 Count air samples

3-38 Perform decay calculations on air samples

3-38-1 Manually calculate airborne nuclide concentration of 
radioactive material from counting room data

3-38-2 Determine derived air concentration (DAC) (based on 
radionuclide) from air sample data

3-39 Review the results of air sample surveys

3-40 Review particulate results from air monitoring instruments

3-41 Review velocity results from air monitoring instruments

3-42 Document results of air sampling analysis

3-43 Maintain records and files on airborne activity surveys

3-44 Conduct a breathing air system survey

3 -44-1  Perform supplied breathing air sample analysis 

3-44-2 Perform air quality check on plant breathing air system 

3-45 Conduct a hood airflow survey

3-45-1 Obtain hood airflow rate reading 

3-45-2 Measure airflow in open-faced hood 

3-45-3 Conduct local exhaust system airflow survey
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3-46 DOP test HEPA filtered air systems

3-47 Recharge charcoal canisters

3-48 Change filter in general area sampler

3-49 Change filter in continuous air monitor

3-50 Change filter in breathing zone sampler

3-51 Change recording paper in continuous air monitor

3-52 Operate the wind meter
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4 -0  Support the respiratory protection and protective clothing program  
requirem ents

Ta s k s

4-1 Select appropriate respiratory protection equipment based on air 
sample analysis

4-2 Use appropriate respiratory protection equipment

4-2-1 Don respiratory protection equipment

4-2-2 Remove respiratory protection equipment

4-2-3 Set up supplied air respirator for use

4-2-4 Prepare supplied-air suit

4-2-5 Set up air supply for air line respirator

4-2-6 Operate air line respirator

4-3 Recommend appropriate respiratory protection equipment

4-4 Issue respiratory protection equipment

4-5 Conduct required routine inspections of respirators

4-5-1 Prepare respirator for storage and reuse

4-5-2 Perform radiological survey of respirator

4-5-3 Inspect respirator cannister for contamination prior to 
reuse

4-5-4 Perform functional test of respiratory equipment

4-5-5 Check respirator cannister for differential pressure 
requirement conformity

4-5-6 Check supplied air respirator

4-5-7 Checks re-breather type respirator

4-6 Maintain respiratory protective equipment

4-6-1 Refill self-contained breathing apparatus (SCBA) bottle

4-6-2 Remove and replace self-contained breathing apparatus 
(SCBA) bottle

4-6-3 Replace the catalyst agent in a re-breather type respirator

4-6-4 Replace the oxygen bottle on a re-breather type respirator

4-7 Conduct QA/QC tests on respirators after maintenance/repair

4-8 Perform qualitative respirator fit tests

4-9 Perform quantitative respirator fit tests

4-10 Calibrate the respirator fitting booth

4-11 Perform pulmonary function (vital capacity) test

4-12 Compile data for respiratory program report
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4-13 Review supplied breathing air equipment checklist

4-14 Determine protective clothing for tritium work

4-15 Recommend protective clothing requirements

4-16 Use appropriate personal protective equipment

4-16-1 Don anti-contamination (anti-C) clothing

4-16-2 Remove anti-contamination (anti-C) clothing

4-16-3 Perform glove change

4-17 Maintain change rooms stocked with protective clothing
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5 -0  Participate in the external dosim etry program  

Ta s k s

5-1 Operate beta/gamma frisker

5-2 Perform personnel contamination monitoring (frisking)

5-3 Determine required dosimetry for entry into a job coverage area

5-3-1 Determine proper dosimeter placement (location) on the 
body for entry into a job coverage area

5-3-2 Estimate worker dose from the radiation work permit 
information in accordance with ALARA procedure

5-3-3 Determine amount of shielding required using half value law 
or graph

5-4 Recommend special personnel monitoring devices (for example, finger 
rings, wrist badges) as appropriate

5-5 Perform preoperational check of digital alarming dosimeters

5-6 Issue special purpose dosimeters

5-5-1 Issue neutron badge

5-5-2 Issue extremity dosimeter

5-5-3 Issue audible dosimeter

5-5-4 Issue visual dosimeter

5-7 Evaluate results from special purpose dosimetry

5-8 Develop required dosimetry operations

5-8-1 Issue thermoluminescent dosimeter/film badge

5-8-2 Change film in film badge

5-8-3 Prepare thermoluminescent dosimeter for reissue

5-8-4 Post general area thermoluminescent dosimeter

5-8-5 Calibrate personnel dosimeter

5-8-6 Issue self-reading pocket dosimeter

5-8-7 Charge pocket dosimeter

5-8-8 Read pocket dosimeter

5-8-9 Audit thermoluminescent dosimeter for contamination

5-8-10 Change used thermoluminescent dosimeter

5-8-11 Perform initial receipt testing of dosimetry equipment (such as 
drift test, drop test)

5-9 Perform source-distance calculations

5-10 Perform stay time calculations

5-11 Establish stay time limit based on exposure rate
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5-12 Manually calculate estimated individual neutron radiation dose

5-13 Maintain computer records of radiation exposure

5-14 Respond to an abnormal thermoluminescent dosimeter readout

5-15 Respond to a lost thermoluminescent dosimeter

5-16 Respond to a pocket dosimeter being found off scale

5-17 Respond to personnel exposure exceeding regulatory or administrative 
limits

5-18 Perform inspection of nuclear accident dosimeter

5-19 Use criticality neutron dosimetry

5-20 Control criticality neutron dosimetry

5-21 Account for criticality neutron dosimetry

5-22 Prepare radiation protection program record

5-22-1 Review personnel exposure history

5-22-2 Update exposure records using thermoluminescent
dosimeter data

5-22-3 Audit daily radiation exposure record

5-22-4 Record individual dose on daily exposure card or radiation 
work permit

5-22-5 Review daily dosimeter record

5-22-6 Compare thermoluminescent dosimeter data with pocket 
dosimeter data

5-23 Conduct overexposure investigation

5-24 Conduct personnel safety assurance programs on ionizing radiation 

5-25 Perform new equipment evaluation
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6 -0  Participate in the internal dosim etry program  

Ta s k s

6-1 Select personnel for routine whole body counts

6-2 Schedule personnel to have whole body counts

6-3 Assign personnel to have whole body counts performed, based on 
radiological protection measurements (such as air sampling results, 
bioassay results, nasal smears)

6-4 Obtain printout and/or plot of whole body count data

6-5 Perform calculation for internal exposure based on whole body count 
results

6-6 Evaluate whole body count results

6-7 Conduct a nasal and/or oral contamination survey

6-7-1 Take nasal swipe and nasal blow sample

6-7-2 Direct a nasal irrigation

6-7-3 Collect sputum sample

6-7-4 Collect throat smear

6-7-5 Count throat smear

6-7-6 Evaluate throat smear

6-8 Request bioassay for potential tritium exposure

6-9 Collect bioassay samples

6-10 Operate the portable wound monitor
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7 -0  Implement the decontamination program  

Ta s k s
7-1 Determine the location of contamination found on the body

7-2 Determine the activity level of contamination found on the body

7-3 Direct decontamination of personnel

7-4 Direct skin decontamination of personnel

7-4-1 Decontaminate personnel

7-4-2 Assist in skin decontamination effort

7-4-3 Direct individual showering in decontamination room

7-5 Document decontamination results

7-6 Collect contamination samples to send with individual to medical

7-7 Recommend procedure for personnel sprayed or wet with tritiated 
fluid

7-8 Perform personnel monitoring of employee doing the 
decontamination

7-9 Evaluate contaminated material and equipment to determine if 
decontamination effort is practical

7-10 Direct decontamination of equipment or materials

7-10-1 Prepare decontamination solution for use

7-10-2 Perform decontamination of equipment or material

7-10-3 Decontaminate survey instrument

7-10-4 Direct area decontamination

7-10-5 Perform area decontamination

7-10-6 Support reactor cavity decontamination

7-10-7 Direct reactor cavity decontamination

7-10-8 Decontaminate waste material

7-11 Document area decontamination results

7-12 Operate contaminated laundry facility

7-12-1 Collect potentially contaminated laundry

7-12-2 Sort laundry (high vel contamination from low level 
contamination and noncontaminated articles)

7-12-3 Survey laundry for reuse

7-12-4 Perform routine maintenance of laundry facility (for 
example, changing filters and cleaning solutions)

7-13 Operate high pressure water cabinet decontamination equipment

7-14 Operate ultrasonic decontamination unit

TRADE
3/90

62



TASK LIST
RADIATION PROTECTION TECHNICIAN JTA MANUAL

7-15 Operate decontamination vapor degreaser unit

7-16 Operate decontamination electro-polisher unit
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8 -0  Provide radiological and contamination control for shipping and 
transportation

Ta s k s

8*1 Comply with all required transportation radiation limits

8-1-1 Survey incoming shipment of radioactive material

8-1-2 Assess transportation operational hazard

8-1-3 Determine qualifications of receiver to receive radioactive 
material shipment

8-1-4 Examine report accompanying radioactive material
shipment received to ensure compliance with federal 
regulations

8-1-5 Maintain records of the receipt/shipment of radioactive 
material

8-2 Obtain radioactive material shipping permit

8-3 Review shipping request

8-4 Review transfer proposal for radioactive devices

8-5 Review transfer proposal for radioactive materials

8-6 Provide radiological protection coverage during preparation of a
shipment of radioactive material

8-6-1 Obtain sample of radioactive material for shipping

8-6-2 Analyze sample of radioactive material to determine 
shipping category

8-6-3 Determine transport group (index) for the radioactive 
shipment

8-6-4 Classify radioactive material as Type A, Type B, or LSA

8-6-5 Survey shipment of radioactive material prior to shipping

8-6-6 Survey waste material to segregate high and low level 
waste in preparation for shipment

8-6-7 Select appropriate shipping container for radioactive 
material

8-6-8 Package radioactive material for shipment

8-6-9 Survey cask and associated equipment used to transport 
radioactive material to and from facility

8-6-10 Certify shipping container

8-b-11 Inspect noncertified shipping container or package

8-6-12 Test noncertified shipping container or package

8-6-13 Weigh drum and package in preparation for shipment

8-6-14 Package dry radioactive waste material for shipment
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8-6-15 Label dry radioactive waste material for shipment

8-6-16 Survey outgoing transport vehicle, including trailer, truck, 
and rail car

8-6-17 Placard the transport vehicle

8-6-18 Inspect outgoing transport vehicle to ensure safe 
transportation of radioactive materials over a public 
thoroughfare

8-6-19 Survey spent fuel, melt, and/or irradiated scrap prior to 
shipment

8-6-20 Survey burial box after loading prior to transfer to 
burial ground

8-6-21 Perform radiation survey of drum for shipping

8-7 Document packaged material survey data in the radioactive 
material shipping record

8-8 Accompany radioactive material shipment off site

8-9 Provide radiological protection coverage during receipt of a shipment of 
radioactive materia!

8-9-1 Survey incoming radioactive material package

8-9-2 Survey incoming radioactive material transportation 
vehicle, such as trailer, truck, and rail car

8-9-3 Smear incoming radioactive material transportation vehicle 
and/or trailer

8-9-4 Smear incoming radioactive shipment container before 
unloading

8-9-5 Resmear after incoming radioactive material transportation 
vehicle and/or trailer has been unloaded

8-9-6 Take required gamma/neutron reading of received 
radioactive shipment

8-9-7 Enter results of final incoming radioactive material
transportation vehicle and/or trailer swipes on survey form

8-9-8 Perform a radiological survey in conjunction with the receipt 
of new fuel and radioactive sealed sources

8-10 Direct storage of radioactive material in the designated area of the 
plant

8-11 Record radiation survey data on receipt form

8-12 Control the movement of radioactive material through unrestricted 
(nonradiological) areas of the site
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9 -0  Participate in em ergency preparedness activities 

Ta s k s

9-1 Provide radiological protection coverage for abnormal or special 
conditions

9-1-1 Assess loss of control operational hazard

9-1-2 Provide radiological protection coverage for a line leak

9-1 -3 Determine the cause of a tritium alarm

9-1-4 Perform radiation survey of emergency assembly area

9-1 -5 Issue additional dosimetry as required by the plant 
emergency plan

9-1-6 Assess if a nuclear incident has occurred

9-1-7 Evacuate area in response to a nuclear incident

9-1-8 Direct personnel to report to predesignated monitoring station 
in response to a nuclear incident

9-1-9 Complete the Nuclear Incident Data Sheet

9-1-10 Schedule radiation protection technician coverage for outage 
support

9-1-11 Determine hazard levels as part of monitoring or survey 
team

9-1-12 Conduct habitability check

9-1-13 Operate emergency survey instrument

9-2 Respond as a radiological emergency team member to an 
emergency

9-2-1 Respond to an uncontrolled release of activity to the 
environment

9-2-2 Respond to a portal monitor alarm

9-2-3 Respond to a fire in a controlled area

9-2-4 Respond to a constant air monitor alarm

9-2-5 Respond to an area radiation monitor alarm

9-2-6 Respond to a process radiation monitor alarm

9-2-7 Respond to a conductivity alarm

9-2-8 Respond to an effluent alarm

9-2-9 Respond to a fuel handling accident

9-2-10 Respond to a fire as a member of the plant fire brigade

9-2-11 Respond to a nuclear criticality accident

9-2-12 Respond to hazardous waste and contamination spill
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9-2-13 Respond to high airborne radioactivity emergency

9-2-14 Respond to a tritium alarm

9-2-15 Respond to a civil defense attack

9-2-16 Respond to a civil defense warning

9-2-17 Administer first aid to injured personnel

9-2-18 Administer cardiopulmonary resuscitation (CPR)

9-3 Provide radiological protection coverage of contaminated 
and/or injured personnel during an emergency

9-4 Perform as a post-accident reentry team member 

9-4-1 Conduct post-accident sample evaluation

9-4-2 Obtain post-accident sample

9-4-3 Prepare and handle post-accident sample

g-4 -4  Analyze post-accident sample

9-4-5 Store post-accident sample for recounting

9-4-6 Dispose of post-accident sample

9-5 Respond to a radioactive contamination incident

9-5-1 Set up a contamination containment area taking into account 
airflow pattern, high traffic area, and work location of other 
personnel

9-5-2 Attempt to determine the source of the release

9-5-3 Advise on action necessary to correct the condition

9-5-4 Direct decontamination effort

9-5-5 Direct personnel in controlling the further spread of a 
contamination release

9-5-6 Post respirator requirements following a contamination 
release

9-5-7 Segregate contaminated personnel in accordance with 
emergency contamination criteria

9-5-8 Survey all personnel and equipment leaving a contamination 
containment area

9-5-9 Limit personnel access to a contamination incident 
containment area

9-5-10 Dry swipe an individual's skin if the contamination level is 
high enough

9-5-11 Dry swipe the contaminated clothing or cut a piece of the 
clothing for a sample if the contamination level is high 
enough

9-5-12 Dry swipe the area where an individual became 
contaminated
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9-5*13 Preserve all evidence and information pertinent to a 
possible inhalation for further analysis

9-6 Provide radiological protection coverage for off-site radiological 
transportation incidents

9-7 Fill out required accident reports

9-8 Fill out required incident reports

9-9 For unplanned outage, make announcement to don respiratory 
protection

9-10 For unplanned outage, post respirator sign at all air locks

9-11 Analyze indications of a potential radiological problem based on 
quantitative measurement results within a particular system or 
area

9-12 Perform routine check/audit/inventory of radiological emergency 
equipment

9-13 Review availability of emergency personnel

9-14 Inventory radiation assistance plan van equipment and supplies

9-15 Provide notifications in the event of an emergency

9-16 Evaluate each radiological incident to determine the cause

9-17 Investigate incidents

9-18 Investigate accidents

9-19 Investigate injuries/overexposures

9-20 Prepare incident/accident reports

9-21 Collect data on accidents

9-22 Determine contamination dimension of accident

9-23 Determine risk dimension of accident

9-24 Determine maximum credible accident

9-25 Develop emergency response procedures

9-26 Advise workers and management personnel of immediate corrective 
action to be taken within the radiological controlled area during a 
radiological incident

9-27 Direct corrective action to mitigate the consequences 
of a radiological incident

9-28 Coordinate a bomb search in controlled/radiation areas

9-29 Assist in emergency response planning during an emergency

9-29-1 Maintain the emergency data status board

9-29-2 Recommend emergency action consistent with protective 
action guide

9-29-3 Maintain liaison with emergency operations center 
during emergency alert
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9-29-4 Operate two-way radio

9-29-5 Operate portable electric generator

9-30 Assist in organizing site emergency exercises 

9-31 Participate in emergency planning committee

9-32 Collect data on incidents

9-33 Recommend remedial action to mitigate the consequences of a 
radiological incident/accident

9-34 Track a radioactive plume

9-35 Pe> form off-site dose assessment using a computer
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1 0 - 0  Participate in radioactive waste m anagement activities 

T a s k s

10-1 Prepare a radiation work permit for handling and processing 
radioactive waste

10-2 Estimate curie content of radioactive waste

10-3 Evaluate climatic conditions for burial of waste

10-4 Provide radiological protection coverage during waste burial 
operation

10-5 Dispose of decayed or no longer usable radioactive sources

10-6 Conduct surveillance of drum and box waste compactor operation

10-7 Segregate contaminated and noncontaminated trash generated 
within the radiological controlled area by frisking

10-8 Dispose of radioactive waste

10-9 Dump barrels of contaminated material into incinerator

10-10 Perform repackaging, bagging, and bag sealing operation

10-11 Assess radioactive waste disposal operational hazards

10-12 Monitor contracts on radioactive waste removal

10-13 Compile data for effluent disposal record

10-14 Prepare gaseous waste release permit

10-15 Prepare liquid waste release permit

10-16 Prepare liquid release report

10-17 Prepare gaseous effluent account

10-18 Operate waste tank monitors

10-19 Monitor waste disposal areas
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1 1 - 0  Provide environ? . .'tal m onitoring services 

Ta s k s

11-1 Coordinate environmental sampling schedule 

11 -2 Obtain water samples

11-2-1 Sample surface water

11-2-2 Sample rainwater

11-2-3 Sample groundwater

11-2-4 Sample deep well water

11-2-5 Sample manifold water

11 -2-6 Sample water in the disassembly basin

11 -2-7 Sample composite waste streams to seepage basin

11 -2-8 Sample segregated cooling water

11 -2-9 Sample retention basin water prior to release

11-2-10 Sample outfall water

11 -2-11 Sample water in excavations during construction

11 -3 Obtain vegetation samples

11-3-1 Sample aquatic vegetation

11 -3-2 Sample terrestrial vegetation

11 -3-3 Sample food crop

11 -3-4 Sample fodder and feed crop

11 -4 Obtain sediment samples from the bottom and shoreline of bodies of 
water

11-5 Obtain aquatic animal samples

11-6 Obtain soil samples

11-7 Obtain milk samples

11 -8 Obtain charcoal filter samples

11 -9 Obtain air sample from ambient air sampler

11-10 Obtain air sample from tritium air sampler

11-11 Obtain air sample from high volume air sampler

11-12 Obtain air sample from stack sampler

11-13 Obtain meteorological data with documentation

11-14 Measure atmospheric relative humidity

11-15 Prepare environmental samples for transfer to proper inhouse 
laboratory

11-16 Package environmental samples for transfer to outside analytical facility
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11-17 Prepare water samples for analysis

11-18 Analyze water samples for radioactivity

11-18-1 Conduct rapid analysis of cooling water sample in response 
to monitor alarm

11-18-2 Conduct rapid analysis of storm water sample in response to 
storm water monitor alarm

11-19 Determine concentration of gross radioactivity in environmental 
samples

11 -20 Perform environmental surveys 

11-20-1 Survey soil

11 -20-2 Perform radiometric survey of ground surface 

11 -20-3 Perform underwater raaiation survey 

11-21 Perform weekly stack inspection 

11 -22 Perform stack analyzer status check 

11 -23 Perform initial count(s) of air filters 

11 -24 Calculate the results of the initial count(s) of air filters 

11 -25 Perform a gamma and neutron profile survey of sand filters 

11 -26 Conduct manhole sampling 

11 -27 Conduct animal radiation level studies

11-28 Provide technical assistance in support of environmental ecology 

11 -29 Perform release rate calculations

11-29-1 Calculate airborne radioactivity concentration 

11 -29-2 Calculate daily tritium and tritium oxide release 

11 -29-3 Calculate routine stack release 

11 -29-4 Calculate routine liquid release to the environment 

11 -30 Document results of release rate calculations 

11 -31 Record water analysis results 

11 -32 Record release to the environment from a tritium facility 

11 -33 Evaluate effluent release rate calculations 

11 -34 Review particulate results from air monitoring instruments 

11 -35 Review velocity results from air monitoring instruments 

11-36 Compile data for effluent release composite report 

11 -37 Review effluent and environmental monitoring reports 

11-38 Maintain soil sample library 

11 -39 Maintain core sample library 

11 -40 Report environmental dose assessment results
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11- 41 Review environmental data for compliance with technical 
specifications
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1 2 - 0  Conduct industrial hygiene surveys in routine, special, and 
em ergency situations

Ta s k s

12-1 Calibrate industrial hygiene instruments

12-1-1 Calibrate carbon monoxide monitor cart

12-1-2 Calibrate sound level meter

12-1-3 Calibrate HM system

12-1-4 Calibrate air sampling equipment

12-1-5 Calibrate beryllium activated swipe tester

12-1-6 Calibrate sound level meter

12-1-7 Calibrate radon monitoring system

12-2 Operate industrial hygiene instruments

12-2-1 Operate carbon monoxide monitor cart

12-2-2 Operate gas detector

12-2-3 Operate mercury vapor detector

12-2-4 Operate microwave leakage tester

12-2-5 Operate combustible gas and oxygen alarm/indicator

12-2-6 Operate sound level meter

12-2-7 Operate heat stress monitor

12-2-8 Operate beryllium activated swipe tester

12-2-9 Operate radon monitoring instrument

12-3 Conduct industrial hygiene surveys

12-3-1 Conduct routine measurement of chemical concentration 
in breathing air

12-3-2 Conduct carcinogen survey

12-3-3 Conduct a microwave oven survey

12-3-4 Conduct sound level survey

12-3-5 Inspect for exposures to toxic or hazardous material 

12-3-6 Perform check for safety of lasers

12-3-7 Monitor mercury spills

12-3-8 Monitor protective clothing samples 

12-3-9 Perform routine beryllium smear survey of coveralls 

12-3-10 Perform routine beryllium smear survey of ventilation system 

12-4 Perform beryllium activated swipe tester source change 

12-5 Evaluate measurements obtained from monitoring 

12-6 Interpret measurements obtained from industrial hygiene monitoring
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12-7 Assess results from industrial hygiene surveys

12-8 Complete the Industrial Hygiene Data Form

12-9 Respond to chemical spills

12-9-1 Post chemical spill area for possible contamination release

12-9-2 Assist in chemical spill containment and cleanup

12-10 Perform air quality check on plant breathing air system

12-10-1 Verify area ventilation system lineup and operability

12-10-2 Survey building airflow

12-10-3 Operate the air velocity meter

12-10-4 Perform system checks on the air velocity meter

12-10-5 Survey beryllium operation airflow monthly, upon request, 
or as needed

12-10-6 Collect beryllium air head sample 

12-11 Manage nonionizing radiation safety program 

12-12 Evaluate material/facility for nonionizing radiation hazards 

12-13 Issue confined space entry permits 

12-14 Evaluate material/facility for chemical hazards
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13- 0  Implement industrial safety actions and recom m endations 

Ta s k s

13-1 Evaluate material/facility for electrical hazards

13-2 Perform radiological protection lockout or tag out

13-3 Provide guidance on proper and safe work practices

13-4 Assist in disposal of nonradioactive hazardous material

13-5 Inventory first aid supply station

13-6 Replenish first aid supply station
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1 4 - 0  Supervise activities of other personnel 

Ta s k s

14-1 Supervise personnel using portable radiation monitoring instruments

14-2 Supervise use of radioactive sealed sources

14-3 Supervise personnel conducting radiation surveys

14-4 Supervise process monitoring activities

14-5 Stop work/perform on-the-spot correction of work or workers not 
complying with proper radiological work practices or not following 
radiation work permit requirements

14-6 Supervise radiation protection technicians providing radiation work 
area support

14-7 Oversee the issuance of radioactive items

14-8 Supervise personnel conducting contamination surveys

14-9 Supervise radiation protection technicians providing contamination 
work area support

14-10 Supervise respirator and self-contained breathing apparatus (SCBA) 
equipment activities performed by radiation protection technicians

14-11 Supervise user's inspection of s u p p l i e d  breathing air equipment

14-12 Supervise use of air line respirator

14-13 Supervise the removal of personnel dosimetry equipment

14-14 Supervise removal of protective clothing

14-15 Supervise personnel self-monitoring

14-16 Supervise radiation protection technicians providing decontamination 
support

14-17 Oversee decontamination of equipment/work area carried out by 
non-radiation protection personnel

14-18 Direct contaminated laundry operation

14-19 Supervise shipping/receiving of radioactive material

14-20 Supervise loading radioactive material on transport vehicle

14-21 Direct the post-emergency reentry team

14-22 Supervise effluent control activities

14-23 Supervise environmental sampling activities performed by radiation 
protection technicians

14-24 Supervise the implementation of the radiation protection portion of 
general employee training

14-25 Supervise the implementation of radiation protection technician training 

14-26 Supervise counting room activities
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1 5 - 0  Participate in em ployee training program  developm ent and 
im plem entation

Ta s k s

15-1 Develop programs for initial training of radiation protection technicians 
within guideline of plant and regulatory requirements

15-2 Develop periodic retraining programs for radiation protection 
technicians

15*3 Train general employees in radiological protection

15-4 Provide classroom training for radiation protection technicians

15-5 Provide on-the-job training for radiation protection personnel

15-6 Conduct radiological aspect of mock-up training

15-7 Conduct radiation worker orientation training

15-8 Conduct radiation worker's supervisor orientation training

15-9 Train personnel on proper use of respiratory equipment

15-10 Conduct oral examinations to verify the adequacy of technicians and 
their training

15-11 Conduct written examinations to verify the adequacy of technicians and 
their training

15-12 Provide radiation protection training to off-site emergency response 
organizations (for example, firemen, rescue squads)

15-13 Provide industrial hygiene training in monitoring for selected toxic 
substances

15-14 Provide industrial hygiene training in controlling selected toxic 
substances

15-15 Conduct personnel safety assurance programs on nonionizing 
radiation
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1 6 -0  Participate in administrative functions, including A L A R A , QA/QC, 
establishment and implementation of administrative controls, and 
se lf-a p p ra isa ls

Ta s k s
16-1 Conduct an ALARA evaluation of the radiation protection program

16-1-1 Conduct job-specific ALARA review

16-1-2 Prepare post-outage ALARA report

16-1 -3 Evaluate a work area for additional ALARA considerations

16-1-4 Estimate worker dose from radiation work permit information 
in accordance with ALARA procedures

16-2 Recommend engineering controls in accordance with ALARA

16-3 Develop ALARA standard procedures

16-4 Develop the radiological protection quality assurance program

16-5 Administer the radiological protection quality assurance program

16-6 Review the radiological protection quality assurance program

16-7 Administer the environmental quality assurance program

16-8 Perform radiological housekeeping inspection

16-9 Develop radiation area parameters

16-10 Report facility damage

16-11 Report materials damage

16-12 Test new facilities

16-13 Evaluate site radiation protection programs

16-14 Develop standard operating procedures

16-14-1 Develop procedure for ionizing sources

16-14-2 Develop procedure for nonionizing sources

16-14-3 Develop procedure for decontamination

16-14-4 Develop procedure for material disposal

16-14-5 Develop procedure for material handling

16-15 Develop environmental monitoring programs

16-16 Develop hazard/regulation documents for posting

16-17 Develop compliance procedures for decontamination regulations

16-18 Develop compliance procedures for hazard regulations

16-19 Develop compliance procedures for shielding requirements

16-20 Develop compliance procedures for sign/boundary limits

16-21 Develop compliance procedures for exposure limits

16-22 Develop corrective procedures for discrepancies
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16-23 Develop corrective procedures for violations

16-24 Provide technical assistance for specific operational requirements

16-25 Prepare QA/QC reports

16-26 Prepare special radiation control reports

16-27 Prepare routine radiation control reports

16-28 Prepare QA/QC forms

16-29 Process request to exceed a radiation exposure authorization 

16-30 Authorize request to exceed administrative radiation exposure limits 

16-31 Investigate violations 

16-32 Collect data on discrepancies 

16-33 Collect data on hazards 

16-34 Collect data on surveys 

16-35 Collect data on violations

16-36 Collect data to be included in the radiation evaluation program 

16-37 Document survey and monitoring data 

16-38 Prepare counting data quality control chart 

16-39 Maintain man-rem plots and graphs

16-40 Maintain records and files on radiation, contamination, and airborne 
activity surveys

16-40-1 Build file on quality assurance 

16-40-2 Build file on violations 

16-40-3 Conduct record check 

16-40-4 Separate survey forms 

16-40-5 File survey form 

16-40-6 Route survey form

16-41 Review proposed plant design changes for radiological concerns

16-42 Prepare revised radiological protection procedures

16-43 Review proposed revisions in radiological protection procedures

16-44 Determine equipment improvement needs

16-45 Determine facility improvement needs

16-46 Prepare radiation protection program records

16-47 Prepare violation status report/briefing paper

16-48 Review reports/documentation

16-48-1 Review radiological protection policy manual (and update 
as appropriate)

16-48-2 Review periodic radiation protection program evaluation
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16-48-3 Review meteorological monitoring reports

16-48-4 Review effluent and environmental monitoring reports

16-48-5 Review radiation related procurement proposals

16-48-6 Review purchase of high intensity nonionizing and 
ionizing sources

16-48-7 Review suspension of work

16-48-8 Review radiation work permits

16-48-9 Review material procurement

16-48-10 Review licenses and permits for regulatory compliance

16-48-11 Review work permit requests

16-48-12 Review maintenance/repair requests

16-48-13 Review inventory reports for radioactive items possessed

16-48-14 Review inventory reports for radioactive material location

16-49 Review regulatory literature

16-49-1 Review Nuclear Regulatory Commission (NRC) radiological 
protection bulletins and regulations

16-49-2 Review radiation related Federal Register regulation 
changes

16-50 Prepare purchase order justification memo 

16-51 Approve procurement proposal 

16-52 Approve radiation related equipment 

16-53 Approve suspension of work 

16-54 Approve work permits 

16-55 Prepare environmental procedures 

16-56 Review environmental procedures

16-57 Review contractor radiation protection technician qualifications prior 
to technician starting work

16-58 Participate in radiation control committee 

16-59 Order supplies for outage work 

16-60 Order technical publications 

16-61 Conduct compliance program procedures 

16-62 Inventory radiation protection equipment 

16-63 Maintain inventory of radiation protection supplies 

16-64 Review the issue of radioactive material 

16-65 Review the receipt of radioactive material
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G eneral K now le dg e  R equired fo r  RPTs

B asic  M a them atics  and S cience

Arithmetic

Advanced Mathematics 

Physics • Mechanics, Electricity 

Nuclear Physics 

Chemistry 

Biology

Communication - Oral, Written, Record Keeping 

R a d ia tio n

Sources - Natural, Man-made 

Decay Schemes 

Properties and Characteristics 

Units

Interactions with Matter

Biological Effects - Acute, Chronic

Protection - Principles, Standards, Regulations, Limits

In s tru m e n ta tio n

Fundamentals of Radiation Detection 

Theory, Characteristics, Use of instruments for 

Dosimetry - External, Internal 

Survey Detection 

Monitoring 

Counting Statistics

O p e ra tio n s

Shielding 

A ir Sampling

Protective Clothing and Respirators 

Area Monitoring 

Contamination Control
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Waste Management

Emergency Procedures - Decontamination, Personal Injuries 

Survey Requirements for Decontamination and Decommissioning

Site Radiation Safety Policies and Procedures

Site Production Processes

Knowledge Associated with Individual R P T Duty Areas 

Duty 1-0
Knowledge of gamma energy isotope tables 

Knowledge of the use of gamma spectrum 

Knowledge of the use of tables and handbooks 

Knowledge of monitoring instruments

Knowledge of capabilities and limitations of analytical equipment

Knowledge of regulations pertaining to calibration

Knowledge of operational check procedures

Knowledge of repair procedures

Knowledge of counting instrument procedures

Knowledge of survey equipment

Knowledge of background influence on instrumentation

Knowledge of meteorological recording equipment

Knowledge of theory of radiation detection instruments

Duty 2-0

Knowledge of source calibration procedures 

Knowledge of regulations pertaining to radiography 

Knowledge of radiography equipment nomenclature 

Knowledge of radionuclide decay schemes

Knowledge of current regulations governing posting of radiation areas

Knowledge of ionizing radiation production

Knowledge of isotope storage

Knowledge of interactions of radiation with matter

Knowledge of characteristics of alpha, beta, gamma, and neutron radiation
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Knowledge of external radiation controls including time, distance, shielding, 
and quantity

Knowledge of ALARA practices

Knowledge of safe handling techniques for radioactive materials 

Knowledge of personnel radiation protection requirements

D uty  3-0

Knowledge of survey techniques for removable contamination

Knowledge of ionizing radiation production

Knowledge of interactions of radiation with matter

Knowledge of characteristics of alpha, beta, gamma, and neutron radiation

Knowledge of procedures for contamination control (for example, type of 
contaminants, decontamination techniques, containments)

D uty 4-0

Knowledge of personal protective equipment 

D uty 5-0

Knowledge of personnel radiation protection requirements 

Knowledge of dosimetry requirements

Knowledge of standards and regulations pertaining to external exposure

Knowledge of external dosimetry devices, capabilities, and limitations

Knowledge of personnel external exposure history

Knowledge of effects of radiation on man

Knowledge of radiation protection terminology

Knowledge of radiation protection units

D uty 6-0

Knowledge of effects of radiation on man

Knowledge of radiation protection terminology

Knowledge of radiation protection units

Knowledge of personnel internal exposure history

Knowledge of bioassay techniques

Knowledge of surveying a wound for contamination

Knowledge of standards and regulations pertaining to internal exposure

Knowledge of internal deposition pathways
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Duty 7-0

Knowledge of procedures for decontamination

Knowledge of procedures for preliminary decontamination of wounds

Duty 8-0

Knowledge of state shipping requirements 

Knowledge of federal shipping requirements

Duty 9-0

Knowledge of operating procedures for emergency instrumentation 

Knowledge of emergency equipment 

Knowledge of local emergency plan 

Knowledge of site emergency plan

D uty 11-0

Knowledge of specific collection procedures for air, water, and soil samples 

D uty 15-0

Knowledge of governmental training requirements

D uty 16-0

Knowledge of federal, state, and local radiation regulations 

Knowledge of the location of pertinent technical data 

Knowledge of derived air concentration and annual limit on intake 

Knowledge of standard operational procedures
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A  T A S K  A N A L Y S IS  is a process used to determine how to 
perform a job. It is usually the next step after performing a job 
analysis. This section describes the process involved in a task 
analysis and how the task analysis results should be organized and 
reported. An example of a task analysi report is included.

Task analysis is the process used to gather information to document 
the description of performance carried out in a particular task.
Because task analysis information can be used for a variety of 
purposes, it is very important to begin the task analysis by clearly 
establishing the primary purpose for the analysis: Why are you doing 
the analysis? Who is going to use the information and how? Answers 
to these questions will provide direction to the type and detail of 
information you need to gather about the tasks you are analyzing.

Remember: The description of performance must fit the 
purpose of the task analysis in order to be useful to the 
u se r ______________________________

This guide is primarily designed for analysts who are performing JT A  
because a needs analysis has indicated that training will solve or 
partially solve a performance problem. Therefore, the task analysis 
information presented in this chapter represents the type of data that 
training development personnel require as a base for making training 
design decisions and developing training materials.

There are several models available that describe gathering task 
information; they usually all include gathering the following basic 
data:

□  Behavior of the performer
□  Situation in which the performance occurs
□  Consequences of the behavior

The steps we recommend forgathering the basic data listed above 
and completing the analysis are:

□  List task elements
□  Identify task or element chains
Q  Identify task or element attributes
□  Validate the task information
□  Report the results
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Task Analysis Figure 7 graphically displays these steps of task analysis as part of the
(c o n tin u e d ) total endeavors of a job analyst.

FIGURE 7

Let's discuss each of the task analysis steps individually.

LIST TASK 
ELEMENTS

An element is an action, step, or decision that is necessary to perform 
the task. Elements describe the behavior of the performer and form a 
detailed description of the task. Each element builds on the step that 
precedes it. Usually elements are only meaningful when they are 
viewed in relation to the group of elements that make up the task.

Elements are identified by the following methods:

□  Observing expert performers
Q  Interviewing expert performers
□  Reviewing job-related documents

Observation is the most direct and unbiased way to collect task 
elements. If you are evaluating a new process or procedure and 
expert performers are not available, interview subject matter experts 
(SM Es) to determine their best estimates of how the task should be 
performed. Reviewing job related documents should be a secondary 
source of information about the task because documentation often 
describes how the job is supposed to be performed rather than 
how it is actually performed.
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Usually the next step in task analysis is to identify the relationships 
between the elements identified for a particular task. These 
relationships can be thought of as chains that link the elements of a 
task together in some manner. Sometimes this step is expanded to 
include identifying the relationships between the tasks included in a 
duty.

There are many ways to show the relationships or chains between 
tasks or elements. Generally, one of the following three basic chains 
is used to show element and task relationships:

□  Fixed chains
□  Flexible chains
Q  Branching chains

A fixed chain is made up of a sequence of tasks or elements that 
must be performed in order; one task or element must be completed 
before the next can be started This chain can be represented using 
a step-by-step chart. The tasks or elements are numbered to indicate 
that each one must be completed before the next one can begin.

Flexible chains are made up of a group of tasks or elements that can 
be performed in any order. Usually the tasks or elements that are 
performed at the same time are listed together. The elements or 
tasks are not numbered, indicating that they can be performed in any 
order.

A  branching chain is basically a fixed or flexible chain with branching 
points that indicate discrimination or decision-making behaviors that 
are a part of the task or element. Discrimination or decision-making 
behaviors are best represented by relationship charts. Relationship 
charts can be tables, algorithms, or flow charts that document the 
relationship between variations in the situation and the task or 
element.
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Attributes are the distinctive characteristics of the task or element. 
They aie all the details that surround the actual task or element. 
Attributes supply the situations or conditions in which the 
performance occurs, the consequences of behavior or output, and 
any other information that is vital to the performance of the task or 
element. The amount of attribute information and the level (task or 
element) at which you must collect the information will depend on the 
purpose and use of the analysis. Figure 8 lists some of the more 
common task and element attributes.

F IG U R E  8

C O M M O N  A T T R IB U T E S

Ability
Attitude
Environmental conditions 
Human interfaces 
Knowledge 
Output
Performance standards 
References 
Safety factors 
Skill
Task location 
Stimulus
Tools and equipment

Caution: Most attributes can be identified at either the task or 
element level The  exceptions to this are the attributes: knowledge, 
skills, abilities, and attitudes. These attrtoutes are best identified at 
the element level If you collect them at the task level, you run the 
risk bf compiling an incomplete list of these attributes.

Attribute information is gathered using the same techniques as 
identifying elements, which are:

Q  Observing expert performers
□  Interviewing expert performers
□  Reviewing job-related documents
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All the information oollected during the task analysis must be 
validated. Usually there is too much information to validate by a 
questionnaire; therefore, the best way to validate is by review. 
Candidates for review should consist of the following;

Q  SM Es
□  Expert performers
□  Supervisors of the job being analyzed
□  Other analysts
□  Instructional designers or those individuals who will apply 

the analysis data

If there are copious amounts of data or the reviewers have very little 
time to review the data, you may want to consider assigning each 
reviewer a specific area for consideration. The SM Es and expert 
performers can concentrate on the knowledge, skills, and abilities 
(KSAs), while the other analysts and users of the data concentrate on 
weak areas in the analysis.

At the end of a complete task analysis, the data should be organized 
and written into a report format. The  report should include validated:

Q  Task element lists 
□  Task and/or element chains 
Q  Task and/or element attributes

In the report, state why the analysis was undertaken and who will be 
using the information collected. Explain any deviations from the 
guidelines established in the analysis plan. If any constraints or 
restrictions were encountered, explain these. Who conducted the 
analysis and who will review the results should also be included in the 
report. Guidelines for writing reports are included in the section 
entitled Organizing Analysis Results.

On the following pages you will find the task analysis report for the job 
of bicycle repair. The task and element attributes were documented 
on a form entitled Task Analysis Data. The report includes: one Task 
Analysis Data Form, the task element list, and the flow chart for the 
task of repairing a flat front tire. For simplicity in our task analysis 
example, this is the only task we are including in our sample report. In 
reality, all the data for all the tasks under analysis would be compiled 
for validation and final review.
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TA S K  ANALYSIS
FOR T H E  JO B : 10-SPEED BIKE REPAIR 
T H E  DUTY: W H EEL AND TIR E  REPAIR

The Two Wheeler Dealer bike shop owner received many requests for a class in bicycle wheel and 
tire repair. A needs analysis was performed indicating that bike owners were not able to repair 
their own bikes due to a lack of knowledge, skills, and abilities (KSAs). Based upon the needs 
analysis, the bike shop owner has decided to develop a series of bike repair courses, and the first 
course will cover 10-speed wheel and tire repair. A  job task analysis will be performed to support 
the design and development of the training.

All the tasks that received a priority of one or two in the job analysis report were analyzed for this 
report. The analysis was performed by the analysis team that consisted of one senior bike repair 
person from the bike shop and one expert performer. The report was reviewed by the final data 
review team made up of the bike shop owner, who is the individual developing the course, and 
two expert bike repair persons. The task analysis was conducted according to the guidelines 
established in the analysis plan for the project. No unusual problems or circumstances occurred 
during the analysis.

This report contains: the task element lists, task and element chains, and Task Analysis Data 
Forms. N O TE: For simplicity in our task analysis example, only the task element list, element 
chain, and one Task Analysis Data Form for the task 'repairing flat front tire' are included.

Task Element List

T A S K  E L E M E N T  L IS T
J o b : Bike repair
D u ty : Wheel and tire repair
T a s k : Repair flat front tire

B

Elements 
Suspend bike 
Release brake 
Remove wheel from bike 
Remove tire from wheel 
Remove tube from tire 
If stem leaks:

Replace old tube with new 
tube
Place new tube in tire 

If tube is punctured:
Patch tube
Place patched tube in tire 

Replace tire on wheel 
Replace wheel on bike 
Secure brakes 
Lower bike

^h ^^fo rg ro g e ^^d a K g n m e n ^
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Element Chains

Job: Bike repair
Duty: Wheel and tire repair
Task: Repair flat front tire

A
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Task and Element Attributes

TASK ANALYSIS DATA FORM

Job: 10-Speed Bike Repair

Duty: Wheel and Tire Repair

Task: Repair Flat Front Tire

Task Attributes: Description:
Output Tire holds reauired amount of air
Tools & Equipment 2 bike tire irons 

Bike wheel wrench 
Bike rack

Performance standards Tire holds 90 pounds of air for a minimum of 24 hours 
Brakes are aligned
Bike is not damaged or scratched in the process

Task stimulus Primary-front tire is flat 
Secondary-tire continually low on air

References Anybody's Bike Book

Element: Suspend bike

Element Attributes: Description:
Knowledge How to suspend the bike

Location on bike frame to suspend without damage to 
the bike

Skill Suspend bike to remove wheel
Ability Strength to lift bike

Element: Release brakes

Element Attributes: Description:
Knowledge Location of quick brake release 

Release position
Skill Release brakes to allow tire to move through brake 

shoes
Ability Move release lever to release position
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IN TR O D U C TIO N  Needs analysis involves examining the total performance system in
order to discover the root causes of human performance problems. 
Any root causes that relate to knowledge, skills, and abilities (KSAs) 
require detailed analysis of jobs and tasks. Job task analysis (JTA ) 
provides this type of detail and is part of a system approach used to 
solve human performance problems. In this chapter, we explain one 
way of applying the system approach to the field of human 
performance technology. The  application we present is known 
specifically as the performance-based training system, and it is one of 
many solutions to human performance problems based on this 
approach. Further, we discuss the vital role J T A  plays in the system 
approach to develop new training, review and validate existing 
training, identify retraining needs, develop government-mandated 
training, job aids, and man-machine interface systems.

SYSTEM Because of the success of the system approach in the fields of
APPROACH science, engineering, electronics, space exploration, and others, the

approach has been applied to the field of human performance 
technology. An application that we feel efficiently represents the 
system approach to human performance technology is known as the 
performance-based training system.

PERFORM ANCE- The performance-based training system approach is an extension of 
BASED TRAINING the system approach when one of the solutions to the performance 
SYSTEM problem involves training. Figure 9 graphically represents this

extension.

FIGURE 9

/  PERFORMANCE-BASED TRAINING
SYSTEM APPROACH / SYSTEM APPROACH

IO B m H C M K M O F m O M M m  | | ^ |  AMALVBW PHASE |

i  t * t
" ► j I W lt M O F M O M S H II  |  / ^1 OESM N PHASE |

\  t  / T
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_ i __________________I ______________ \ ♦ l
■ a P U H M TA TlO M  O f (O L U TK M a  fc ' ^1 M P U aS B ITA TtO N  PHASE |

i  t i  T
EVALUATION AND |  H P O M IB LE  REVISION 1 * 1  j
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The performance-based training system is typically made up of five 
phases: analysis, design, development, implementation, and 
evaluation, as illustrated in Figure 9. The lines and arrows in Figure 9 
represent the inputs and outputs that feed into each phase of the 
system. Each phase can be thought of as a separate part of the 
system, but all the phases must function together to achieve 
maximum efficiency.

The lines and arrows leading from the evaluation phase to all the 
other phases represent returning to the appropriate phase of the 
system if monitoring of on-going training identifies a loss of 
effectiveness in the training product.

The performapce-based training system can be used in several ways 
that include:

Q  Development of new training
□  Review and validation of existing training
□  Identification of retraining needs
□  Development of government-mandated training
□  Development of job aids
□  Development of man-machine interface system

Let's take a look at how J T A  can be applied to each of these 
situations.

The results of the needs analysis may indicate a lack of knowledge, 
skills or abilities (KSAs) that can be corrected with training. This type 
of performance deficiency may exist when:

□  New programs or processes are initiated
□  There is no formal training for an existing program or 

process

For these situations, a J T A  that identifies job-related KSAs is 
needed.
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A  complete job analysis should be conducted to support new training 
development. The job aralysis tasks are displayed graphically as part 
of the total endeavors of the job analyst in Figure 10.

FIGURE 10

The job analysis tasks you should complete are:

□  Develop the task inventory
□  Validate the inventory
□  Prioritize the tasks
□  Identify training applications
□  Report the results

The task inventory is an organized list of duty and task statements 
that, taken as a whole, make up a job. All of the above job analysis 
tasks were discussed in the Job Analysis section of this manual.
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Those tasks that are selected from the job analysis for inclusion in the 
initial training program should be analyzed further to identify the 
information needed for training design and development. The task 
analysis tasks are displayed graphically as part of the total endeavors 
of a job analyst in Figure 11.

FIGURE 11
JOB ANALYST

The steps we recommend for task analysis are:

□  List task elements
□  Identify task or element chains
□  Identify task or element attributes 
Q  Validate the task information
Q  Report the results

An element is an action, step, or decision that is necessary to perform 
the task. Task and element chains show the relationship between 
tasks or elements. Attributes are distinctive characteristics of tasks or 
elements, such as tools to be used or the time of day the task is 
performed. Detaiied information on the tasks performed during task 
analysis is included in the Task Analysis section of this manual.
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This applies when a training program has been in place for some time, 
but performance problems or some other stimulus necessitates an 
evaluation of the training program against job-performance 
requirements.

Usually the stimulus for training review and validation falls into one of 
the following categories:

f . A performance discrepancy has been identified (for example, 
people in a particular job are not doing what is expected of 
them), and while a training program is in place for these 
people, it has been determined to be inadequate in some 
way, or

2. Some other external (to the training program) factor has 
necessitated a review or validation of the training program to 
provide auditable evidence that the program is based on job 
requirements. Examples of these external factors include:

□  Mandated accreditation of the training program
□  Liability issues with respect to employee safety and 

health
Q  Program requirements (for example, quality assurance)

In general, job analysis for existing training should be the same as for 
the training development application. One exception would be 
where a job analysis has been completed at some earlier time. If 
there is good reason to believe that the job analysis is current, there 
is no need to redo it. However, if there is any question about the 
validity of the earlier job analysis, it should be reviewed by a group of 
expert performers and SMEs.

While every situation is unique, in most cases a complete task 
analysis is not necessary to validate existing training programs. The 
job analysis combined with an idea of the basic skill and knowledge 
required for the job provide a base to properly validate the current 
training.
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IDENTIFYING
RETRAINING
NEEDS

The purpose of this analysis is to identify tasks that require periodic 
retraining. Many times when identifying retraining needs, we base 
the need on the intrinsic nature of the task, in other words, the 
nature of the task dictates the need for retraining rather than the 
performer. Retraining may be required if the task is:

□  Performed infrequently
□  Very important to the job
□  Has little or no delay tolerance 
Q  Difficult to perform

One example of this type of task is responding to abnormal or 
emergency situations.

Jo b  Analysis for 
Retraining 
N e e d s 
Identification

Job analysis for this application should be essentially the same as for 
the training development and training review and validation. In many 
cases, the same job analysis that is used for initial training will be used 
to determine continuing training needs. In general, tasks that are 
candidates for continuing training are a subset of the tasks selected 
for training.

Task Analysis for 
Retraining 
N e e d s 
Identification

After identifying the particular tasks that require retraining, task 
analysis information will be needed to develop the training. If the 
results from a current J T A  for the job exist, use this information to 
develop the retraining. If a J T A  has not been completed recently, 
conduct one in the same manner as for new training development.

GO V ER N M EN T
M ANDATED-
TRAINING
DEVELOPM ENT

This application includes legal requirements to provide job-related 
instruction. For example:

□  Hazard communication training (OSHA)
□  Training for personnel who package and ship 

hazardous waste (EPA)
□  Security force training (D O E)

Depending upon the status of existing training, either a training 
development or training validation situation will exist. If training 
already exists, refer to the training review and validation section. If 
training is mandated and no training is in place, refer to the training 
development section.

Jo b  Analysis for 
G o ve rn m e n t- 
M a n d a te d  
Training

As we stated above, the job analysis for this application will be the 
same as for new training development or review and validation of 
existing training. The only difference will be that during the review of 
job-related documents, you must be sure to review all the 
government mandates that apply.
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Task Analysis for 
G o ve rn m e n t- 
M a n d a te d  
Training

Task analysis will be the same as that used for training development 
or tor review and validation of existing training.

DEVELOPM ENT 
OF JO B  AIDS 
FOR NEW 
PROCESSES

Job aids display short, narrative, and graphic instructions that extend 
the user's skill, particularly the skill to remember while performing. 
Procedural job aids provide step-by-step guidance <or performing a 
duty or task.

Job aids are most effectively applied to special problems. These 
problems include difficult tasks, tasks that are performed 
infrequently, and tasks which utilize a rapid turnover of personnel. 
Although job aids are most often applied to maintenance tasks, 
they’re also applicable to operator tasks.

In general, opportunities to develop job aids should be explored 
before looking for opportunities to develop training.

If a program or process is already operational, existing procedures, 
rather than the data from a JTA , may be suitable for developing job 
aids. This is particularly true if the procedures have been validated 
through repeated use.

Jo b  Analysis for 
Jo b  Aids for N e w  
Processes

A job analysis is performed to identify tasks that are suited for job 
aids. If an analysis is required for any other application, such as 
training, only one analysis is necessaiy. That is, do O N E  analysis 
that produces information that can be used for all applications.

The job analysis tasks for job aids are the same as for developing new 
training and are displayed graphically in Figure 10.

Task Analysis for 
Jo b  Aids for N ew  
Processes

The task analysis needed for developing job aids is the same as for 
new training development, and the tasks involved are displayed 
graphically in Figure 11.
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For this application, a JT A  may not be required, or a imited analysis 
may be conducted to augment existing procedures. The decision as 
to whether a J T A  is needed should primarily be based on the quality 
and detail of existing procedures.

If the procedures have been validated to reflect the "as-built" and "as- 
operated" oondition of the plant, then they can provide an adequate 
framework for development of job aids. Alternatively, if there are 
uncertainties about the validity of existing procedures, then a 
combination vaGdation/data collection effort using actual equipment 
may be a suitable replacement for a JTA .

If there are no existing procedures, or if the procedures lack sufficient 
detail and are of questionable vaGdity, then the methods described 
for a new process may be more appropriate.

The man-machine interface, or system design, refers to the allocation 
of tasks between individuals and machines, in the past, the 
prevailing view has been that people should adapt to their 
environment; the method used to adapt has been training. But 
evidence exists to indicate that training alone is not a useful solution. 
In financial terms, training workers to perform either cfifficult tasks or 
tasks that are not designed with the worker in mind is often 
expensive. Although training should not be eliminated altogether, 
training times can be reduced considerably if the environment is 
designed to meet the worker's capabilities. By using principles of 
system design, we try to "fit the job to the person" rather than the 
"person to the job."

Typically J T A  results have only been applied to improving existing 
systems, but the results can also be used for new system design.
For example, in complex systems such as nuclear faciGties, designers 
have found it beneficial early in the design pi.s've to use a system 
approach to divide work between the human and the machine.
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M a n -M a c h in e  
Interface for 
N e w  Processes

Most design processes begin with a high-level system goal 
supported by system design objectives. The functions that must be 
performed by the system in achieving these objectives are identified 
and described. The next step is to analyze the functions to 
determine the best allocation of these functions: to personnel, 
machines, or a combination of the two. In general terms, humans are 
assigned tasks that require:

□  Decisions (particularly when unexpected events occur)
Q  Improvisation
□  Interpretation

While machines are assigned tasks that require:

□  Rapid, reliable response to predictable events
□  Computations, integration, or differentiation of factors
□  Response in a hazardous environment

For this application, a J T A  should be conducted before any 
equipment for the system is obtained. Therefore, other than system 
design goals and objectives, there would not be any system 
documentation for job incumbents. The  source for your analysis 
information will be SMEs, such as design engineers, program 
engineers, and other knowledgeable personnel. We recommend 
you use a panel of SMEs for data gathering.

Jo b  Analysis for 
N e w  Processes

The object of the job analysis for this application is to analyze 
functions that involve jobs performed by humans (e.g., operator, 
programmer, decision maker). After the task inventory is completed 
for these jobs, the tasks must be prioritized for further analysis. Of 
the three criteria recommended to prioritize tasks (i.e., frequency, 
difficulty, and importance), the most weight should be given to 
importance.

Task Analysis for 
N e w  Processes

During the task analysis, attribute information should be collected. 
Whether the attributes will be collected at the task or element level 
will depend on the complexity of the tasks and the system being 
analyzed.

M a n -M a c h in e  
Interface for 
Existing 
Processes

The analysis of the man-machine interface in existing systems is 
initiated when there are problems with the process or when the 
process will change.
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Jo b  Analysis for
Existing
Processes

The job analysis performed in this situation will be the same as for a 
new process. That is, the object of the analysis is to analyze 
functions that involve jobs performed by humans (e.g., operator, 
programmer, decision maker). After completing the task inventory, 
prioritize the tasks for further analysis. During prioritizing, the 
criterion of importance should be given the most weight.

Task Analysis for
Existing
Processes

It is important to collect attribute information during the task analysis. 
Whether the attributes will be collected at the task or element level 
will depend on the complexity of the tasks and of the system being 
analyzed.

CONCLUSION The performance-based training system is one application of the 
system approach to improving human and organizational 
performance. During the analysis phase of the performance-based 
training system, the total performance system is evaluated to 
determine the root cause(s) for performance problems(s). If 
problems are identified that relate to KSAs arid the performer has to 
meet a standard, then a J T A  is required as part of the total analysis. 
Additionally, this phase identifies how much of the problem can be 
resolved by training and what training approach best suits the 
situation.

The J T A  can be used to develop new training; validate and review 
existing training; identify retraining needs; and develop government- 
mandated training, job aids, and man-machine interface systems.

Job aids are devices that store information for immediate use. These 
usually include short written instructions and/or graphics. Because of 
the efficiency of job aids, opportunities to develop aids should be 
explored before developing a complete training course.

Systems design has been commonly applied to the design of new 
processes to achieve the effective integration of personnel in the 
design of the system. J T A  is a very effective tool for using a system 
approach to divide work between man and machine. Fitting the job to 
the person rather than the person to the job has resulted in a 
reduction of training and an increase in performance.

A J T A  is a very powerful tool and is not only the basis for the 
development of training, but can be used as a foundation for other 
aspects of an organization's management system.
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IN TR O D U C TIO N  A report is an orderly and objective communication of factual information
that can be used by those in authority as a tool for decision making. The 
value of a report depends mainly on the answer to one question: How 
well does it meet the needs of those who receive it? This section 
provides some guidelines to help you organize and interpret information 
in order to structure and produce a report that will make your J T A  a useful 
tool that meets the needs of your report audience.

Although we have put this chapter at the end of our discussion of JTA , 
the information can be appied throughout the analysis process.

ORGANIZE AND We recommend the following steps to organize and report analysis 
REPORT RESULTS results:

□  Organize the data
□  Interpret the data
□  Structure the report
□  Produce the report

The follov'ng graphic displays these steps as part of the total endeavors 
of a job analyst.

Let's discuss each of these steps individually.

ORGANIZE THE For your J T A  to be effective, you must do more than just express each
DATA separate fact, conclusion, or suggestion clearly. You must organize them

in a manner that will show how they are related to each other and to the 
report as a whole.

Information is usually collected in various stages of order. Before it can 
be applied, the raw data gathered will need to be:

□  Grouped
□  Edited
□  Tabulated

Let's explore converting raw data into useful information in a little more 
detail.
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Grouping Data Grouping or classifying data simply means arranging the information on 
some logical basis such as time, quantity, or place. This technique can be 
best explained by an example. A questionnaire survey distributed to 500 
people would have many different answers to the question of how many 
years experience one has in a particular job. To  make the findings more 
meaningful, the analyst might arrange the answers by broad quantitative 
groups. Such a grouping may include these quantitative divisions:

1- 6 months
6 months-2 years
2- 5 years 
5-10 years 
Over 10 years

Through grouping, information is brought together or reduced to be 
more workable and understandable. The two chief reasons for grouping 
are:

□  Identifying significant relationships of the data
□  Simplifying the data, thereby aiding interpretation

After the analyst has determined the grouping to be used, editing and 
tabulating can be done.

Editing Data Editing generally involves inspecting all the data collected for possible 
errors, inconsistencies, and omissions. If the analyst is not a subject 
matter expert (SM E), he or she is not qualified to identify all of these 
problems, but there will be some that are quite obvious, and these 
should be corrected. Usually the data is completely organized before it is 
given to a SM E for validation, but if there appear to be major problems 
with the data, a SM E should be consulted before continuing with the 
organization process.

Tabulating D ata Tabulation is the procedure of counting the answers indicated on 
questionnaires and recording the totals onto other forms. It is the 
process of reducing the findings to an orderly, understandable form. To  
be meaningful, information must be summarized; it is summarized 
through tabulation.

If you have access to a computer and can create a database with the 
analysis data, the task of tabulating is much easier and quicker. 
Establishing a database is highly recommended for large, complex 
analyses.
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INTERPRET THE 
DATA

During your J T A  analysis, you will have collected and organized many 
different types of information. Before a report can be written, meaning 
must be given to the information. Usually, the information collected 
consists of facts; facts alone do not solve a problem. The facts must be 
examined as they relate to the situation under study. From this 
examination, a logical meaning must be derived that helps solve the 
problem. This highly subjective process is the process of interpretation. 
Because interpretation is a mental process, and the human mind is 
complex and diverse, there are no hard and fast rules for performing 
interpretation. But there are some human frailties that can lead to 
interpretation error. Knowing these frailties can better prepare you to 
guard against them. Ttie frailties we want to make you aware of include:

□  Neglect of important factors
□  Bias in interpretation
□  Lack of evidence is not proof of the contrary

N eglect of 
im portant factors

Errors in interpretation may stem from a review of only one factor in a 
complex problem of many factors. Few problems are so simple that they 
can be solved by analysis of a single area of information. The complex 
problem is the rule rather than the exception. The analyst must take care 
to look for all possible factors that affect the problem and give all of the 
factors their due weight in the analysis.

Bias in
interpretation

A  person who investigates a subject and must report the findings often 
starts work with a strong expectation about the probable outcome. When 
this expectation is based upon reliable knowledge and experience, it is 
quite appropriate. However, when it is based on prejudice, or even 
worse, self-interest, the case is very different. There is no better way to 
lose confidence than by letting your report audience gather the 
impression that you have been swayed by an eagerness to reach a 
preconceived conclusion.

Lack of evidence  
is not proof of the 
contrary

Many beginning analysts believe that when a fact cannot be proven, the 
opposite must be true. Experienced analysts work on the proposition 
that evidence must support every conclusion. Analysis experience 
teaches that evidence is not capable of being stretched or turned 
around, and great care must be taken to ensure that all evidence is used 
logically.
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STRUCTURE THE 
REPORT

Now that tha data has been organized and analyzed, a report must be 
written. The first task in reporting is to decide on a structure for the 
report. Ways of structuring reports are numerous. There are no set rules. 
Generally, a report that analyzes a problem and presents 
recommendations is structured as follows:

1. Title
2. Introduction
3. Body
4. Summary or results
5. Conclusions and recommendations
6. Appendices that include supporting data

Many facilities have eliminated the challenge of structuring reports by 
developing prescribed report structures that must be followed to maintain 
consistency. If a plan was constructed for your J T A  as was suggested in 
an earlier section of this document, it may be convenient to follow the 
structure that was established in the plan.

If your facility does not have a prescribed report format or guideline, and 
the analysis plan structure is not appropriate, the most important thing to 
keep :n mind when structuring a J T A  report is your report audience. 
Select the topics and sequence them in a manner that allows your 
audience to quickly and fully understand your message.

PRODUCE THE 
REPORT

A  report will be considered good or bad mainly on the success it has in 
performing its function: to affect the report audience as it is supposed to 
affect them. What specific qualities will help produce that result? Some 
of these qualities we have already touched upon:

□  Accuracy
Q  Adaptation of contents
□  Organization

But a report makes additional demands. Some of these additional 
demands include:

□  Imagination
□  Self-sufficiency 
Q  Thoroughness

Imagination For a report writer, imagination involves visualizing what will happen after 
your report is submitted. Who will the report audience include? How 
much does the probable audience know about the subject already? How 
much do they want and need to know? How busy are they? Keep in 
mind J T A  reports may be referred to months or years later for any number 
of reasons. The passage of time increases the need for clear writing, 
since memories fade and individuals may not be available to answer 
questions.
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Seif-sufficiency

Thoroughness

Example
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A report should be self-sufficient. This means anyone who is likely to 
read it should be able to do so without having to rely on memory or 
consult files for extra information. The material that makes a report self- 
sufficient comes mainly at the beginning. The opening should make 
clear the function of the report and the circumstances that called for its 
preparation so that the question, “What is this all about?" does not arise 
as the reader plunges into the contents.

For reports, there are always some obvious questions that the report 
must answer. But answering the obvious questions is not always 
enough. For example, an increase in the number of people taking a 
training course in two successive years might point to a conclusion about 
the success of the course. But difference in weather, the existence of an 
influenza epidemic during the year, or a change in the makeup cf the 
work force could also affect the number; and the possibility of such 
outside forces should not be overlooked.

If a report is to be thorough, the writing must be preceded by a thorough 
job of information gathering and organizing. When this is done the 
analysts have the answers to the obvious and less obvious questions, 
but often fail to include them. Analysis report writers often make the 
mistake of assuming that because they know all the necessary questions 
have been considered, they need not include them in the report. They 
overlook th6 fact that the report audience will not share their confidence 
unless they are told enough to be sure nothing has been overlooked.

On the following pages, you will find the J T A  report for the job "bicycle 
repair." Keep in mind that this JT A  report is only an example; each JT A  is 
unique and the report should vary accordingly. For simplicity in the 
example, the appendices indicated in the report are not included in the 
actual example report.
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JO B  TA S K  ANALYSIS R E P O R T 
FOR T H E  JO B : 10-SPEED BIKE REPAIR 
TH E  D U TY: W HEEL AND TIR E  REPAIR

O v e rv ie w

Since the Tw o Wheeler Dealer bike shop opened six months ago, there have been many 10-speed 
bike owners who have brought their bikes in for wheel and tire repairs. The bike owners have often 
mentioned they would like to repair the bikes themselves, but they were either unsuccessful or did 
not know where to start. Many owners mentioned they would like to attend a bike repair course.

To assess the problem, a needs analysis was performed. The bike shop owner distributed a written 
survey to 25 10-speed bike owners. On the form, he asked them to identify the tasks that are used to 
repair a flat tire, replace a worn wheel, straighten a bent spoke, and other bike repair tasks. Twenty out 
of the 25 people who completed the form were unable to identify the correct procedures. Through 
interviews with the questionnaire respondents, the owner determined that the performance 
deficiencies were due to a lack of knowledge, skill, and abilities (KSAs). A  summary of the needs 
analysis questionnaires and interviews is located in Appendix A.

Based on this information, the bike shop owner decided to develop a series of bike repair courses. 
The first course to be developed will be 10-speed wheel and tire repair. This report documents the 
results of the job task analysis (JTA ) that was performed to support the design and development of 
the training.

Goal

The goal of the JT A  was to generate and document information that can be used to design and 
develop a segment of a 10-speed bike repair course. The segment will consist of wheel and tire repair 
information and procedures.

O b je c tiv e s

1. Develop a validated inventory of the tasks that are needed to repair the wheel and tire on a 10- 
speed bike.

2. Use the validated results to select (prioritize) the tasks that will be analyzed further.

3. Write up the results from the job analysis to use as an intermediate product.

4. List the elements for all tasks selected for further analysis.

5. Identify and sketch element chains.

6. Identify the element attributes.

7. Validate the task analysis information.

8. Organize the validated information.

9. Write and distribute a final analysis report which includes results and suggestions for 
application of the JT A .
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Resources
The analysis data gathering team consisted of one senior bike repair person from the bike shop and 
one expert performer.

Various subject matter experts (SM Es), performers, and expert performers were identified among the 
bike shop employees and customers from whom data were collected. Different SM Es and expert 
performers were used to validate the J T A  data than those from whom data were collected. A  final data 
review team consists of the bike shop owner, who will develop the course, and two expert bike repair 
persons.

M e th o d s

A J T A  plan was developed and followed for this analysis. No major problems or circumstances were 
encountered during the analysis.

The task inventory was compiled by reviewing various bike repair manuals and books. Once the 
inventory was completed, it was organized and presented in a questionnaire format to validate and 
prioritize the tasks. The questionnaire required a response on:

• Frequency of performance (from never to more than once a day)
- Difficulty of performance
- Importance of performance

The questionnaire was distributed to a sample of 15 bike repair men and women. The sample 
included three beginning performers, three intermediate performers, and nine expert performers.

The tasks that received a high priority rating on all three criteria were analyzed further in the task 
analysis. Further analysis consisted of listing the elements for all of the high priority tasks and 
developing appropriate task and element chains and attribute data. This additional information was 
obtained by interviewing and observing four expert performers. The data was validated by a panel of 
two subject matter experts and one expert performer.

P roducts and R eview

Tw o intermediate reports were developed and submitted to the final data review team for evaluation.
- Tabulated results from the task inventory questionnaire, Appendix B
- Results from the job analysis process, Appendix C

This final report includes the following products:
• Validated task element lists identifying tasks and elements, Appendix D
• Flowcharts depicting task and element chains, Appendix E
• Task analysis data forms describing attribute data, Appendix F
• Sketches and photos that were produced during the analysis, Appendix G

This report and all the products in the appendices will receive a final review by the final review team. 

R e s u lts

The results of this analysis indicate that there is a desperate need for correction of the performance 
problems indicated in the needs analysis. Correction of the problem will eliminate the severe overload 
of work that exists in the repair department of the bike shop. It will also diversify the capabilities of the 
bike owners.
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Recommendations

The products produced during this J T A  should be used to produce a design document for the course 
that should include:

- Learning objectives
- Test items for each objective
- Identification of learning strategies
- Identification of lesson and module content
- Sequence of course segments
- Selection of the mode of delivery and media for each course segment 

D is trib u tio n

The final report will be distributed to the data gathering team and final review team, which include:
S. E. Wright 
P. E. Goff 
J. A. Risler 
R. J . Squires 
G. M. Smith

A p p e n d ix

The following is a list of the appendices referred to in this report:
A  • Summary of the needs analysis questionnaires and interviews 
B - Tabulated results from the task inventory questionnaire 
C  - Results from the job analysis process 
D - Validated task element Bsts identifying tasks and elements 
E • Flowcharts depicting task and element chains 
F - Task analysis data forms describing attribute data 
G  * Sketches and photos that were produced during the analysis
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ABILITY Ability can be thought of as the physical capability to perform. This 
includes muscle strength, endurance, vision, and hearing as well as 
other physical skills.

A C TU A L
PER FO R M AN C E

Actual performance is the way the worker is presently performing the 
job.

A TTR IB U TE S The distinctive characteristics of the task or element (for example, 
tools used during performance or the time of day the task is 
performed).

A TTITU D E Attitudes are feelings, interests, and beliefs that a person holds.

BRAINSTORMING A small group session where participants generate ideas without 
criticism. The only criterion is relevance to the problem.

CHAIN The relationship between tasks or elements. The chain can be fixed, 
flexible, or branching.

C LO S E D  R ES P O N S E A document that requires a closed-response asks the respondent to 
choose from a number of options, such as "yes/no" or a 1-5 rating.

DESIRED
P ER FO R M AN C E

Desired performance is the most accurate, reliable, and efficient 
performance that can be accomplished considering the constraints 
that may influence or affect the performance.

D UTY A  duty is a major division of work in a job. Each duty is comprised of a 
group of related tasks.

E L E M E N T An element is an action, step, or decision that is necessary to perform 
the task. Elements are seen as meaningful units only when viewed in 
relation to the group of elements that make up the task.

E X P E R T PER FO R M ER An expert performer is currently performing the job, has considerable 
experience in the position, and has above average skills in 
performing the job.

JO B  AID Job aids display short narrative and/or graphic instructions that 
extend the user's skill, particularly the skill to remember while 
performing the job.

JO B  ANALYSIS A job analysis is a process used to break a job into duties and tasks 
and rate the tasks for further analysis.

JO B  PER FO R M ANC E 
AIDS

Job performance aids display narrative and graphic information. They 
include all information that is necessary to perform the job.

KN O W LED G E Knowledge is information acquired and stored in memory. 
Knowledge can be classified as facts, procedures, concepts, or 
principles that guide performance.
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Needs analysis is the study of performance and the environment that 
influences it in order to make effective recommendations and 
decisions about closing the gap between actual and desired 
performance. Sometimes the recommendations involve training and 
other times they do not. Needs analysis is also referred to as 
performance analysis, or front-end analysis.

P R O C ED U R E A  performance aid that provides step-by-step guidance for 
performing a duty or task.

SKILL Skill is the application of knowledge, ability, and/or attitudes to task 
performance. A  task may consist of one or more skills.

S U B JE C T  M A TTER  
EXPER T (SM E)

A SM E is a person who has extensive knowledge of the job. He/she 
may also be a past or present expert performer.

SY STEM A system is a set of interrelated parts, all of which are working toward a 
defined goal. The parts of the system depend on each other for 
input and output. The entire system uses feedback to determine if 
the desired goal has been reached.

SYSTEM  DESIGN System design refers to the allocation of tasks between individuals 
and machines, the layout of controls on a piece of equipment, or the 
routine flow of work through an environment.

TA R G E T  P O PULATIO N The group to which the analysts want the data to be generalizable.

TA S K A task represents a series of actions leading to a meaningful 
outcome. Each task can be performed independent of other tasks 
and has a definite beginning and enc*

TA S K  ANALYSIS A  task analysis is a process used to determine how a task is 
performed and to identify the attributes that affect performance.

TA S K  A TTR IB U TE S The distinctive characteristics of the task.

TA S K  IN VEN TO R Y A  task inventory is an organized list of task statements that, taken as a 
whole, make up the job.

VALIDITY Validity of the J T A  information is the degree to which it accurately 
represents the job.
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