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SECTION 1

I NTRODUCT ION

The purpose of this memorandum is to establish a dialogue between repre-
sentatives of the Nava l Technica l Information Presentation Program (NTIPP) and
the Naval Education and Training Command regarding the design of technical
manuals (TMs) to better support training programs.

The NTIPP is a Chief of Naval Material/Systems Command (CHNAVMAT/SYSCOM)
program to improve maintenance handbooks and other types of technical data
provided with new Navy equipment. The output of this 5-year , multi -million
dollar program will be improved specifications , standards, procedures , media
and formats for use in the production of TMs and a plan for a publishing
system incorporating state-of-the-art word processing techniques for authoring ,
composing , typesetting , and printing.

The Naval Education and Training Command is a major user of maintenance
handbooks and other types of TMs. More than half of all Navy shorebased
training courses use maintenance handbooks as textbooks. The Nava l Education
and Training Command also publishes its own training materials. Included are
rate training manuals , advancement in rate examinations , correspondence courses,
programmed instruction modules , and Personnel Qualification Standards (PQS).
It is estimated that by the early 1980’s the Nava l Education and Training
Comandt s annual requirement for printed material could be over 1½ billion
pages . The rising cost of producing manuals -is of great concern to the Train-
ing Command. Ways of increasing the efficiency of production and use of TMs
are being investigated .

Cost reductions in training maintenance technicians can be achieved
through the use of more efficient maintenance handbooks. The handbook design
impacts training costs in two ways. First , the complexity of the maint enance
technician ’s job can be simplified through the use of innovative TM formats,
such as “job performance aids ” and “work packages. ” A simplified job structure
requires less training time and reduces training costs. Second , the adequacy
of the TM as a textbook on a piece of equipment is affected by the scope and
accuracy of its content. Better TMs resul t in fewer pages of supplementary
training materials and , therefore, reduced costs.

Four broad issues which address Training Command interests in NTIPP are
presented in this memorandum . For each issue background information is pro-
vided and one or more tentative recommendations are made. This information
is intended to stimulate discussions between representatives of NTIPP an~ theTraining Conm-iand. It is expected that plans for Chief of Naval Educat~rn andTraining (CNET) and NTJPP cooperation to improve the dt -ign of IMs will result
from the anticipated discussions. To further support these discussions , addi-
tiona l information related to each issue is provided in appendices A through I.
Al so, reports forthcoming from the Training Analysis and Evaluation Group (TAEG)
are described which discuss in more detail several of these issues .
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The issues and recommendations in section II of this memorandum are
directed to various representatives of the NTIPP and the Training Command.
The managers of NTIPP at the Nava l Ship Research and Development Center (NSRDC)
will find a genera l list of the training community ’s needs and concerns related
to TMs. Other groups will have an interest in specific issues and recommendations.
The NTIPP project personnel at the Ground Systems Group of the Hughes Aircraft
Company will note a series of unresolved issues concerning the development of
maintenance handbooks to better support classroom training (see Issue 1), on-
board training (see Issue 2), and factory training (see Issue 4). Personnel
in the N-5 division of CNET should note the need to sponsor a series of position
papers for use in advising personnel in NTIPP and members of the Technical
Manual Management Policy Council (see recomenclation 1 under issue 1). “C”
school managers will find tentative recomendations on how they can participate
with the Systems Coninands in the development of maintenance manuals (see rec-
oninendation 4 under issue 1). Managers in the Program Development Center
(PDC) will find a recomendation for a joint NTIPP/PDC design study to describe
a state-of-the-art publishing system to reduce the cost of producing training
manuals (see issue 3).

4
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SECTION II

ISSUES AND TENTATIVE RECOMMENDATIONS

Four broad issues or problem areas must be explored jointl y between the
CNET and the NTIPP in addressing the training cormiunity 1 s needs for improved
This. These issues range from the requirements for improved content , organiza-
tion , and formatting of TMs used in ma~ itenance courses and onboard training
to more cost-effective publishing techniques. The CNET will need to take the
initiative to resolve some of these issues and NTIPP initiated action will be
appropriate to other issues. As the work progresses , these efforts should come
together in a symbiotic relationship to efficiently achieve mutual goals.

The observations and recommendations in this dôcume~t concern only the
needs of the training community for technical information. It is assumed that
these needs can be met without downgrading the value of TMs for nontrain ing
functions.

ISSUE 1: Can changes be made in the formats,
content , arid Manuscript review procedures
used in producing maintenance handbooks
to improve their usefulness Tn shore-
based maintenance training courses?

Chief of Naval Material publication managers are considering inviting
CNET participation in the development of poli cy governing the TM development
process. This function is proposed in draft NAVMAT Instruction 5600.1OA
(see appendix A). If formally issued , this instruction will invite the CN[T
to provide the CHNAVMAT Technical Manual Management Policy Council with guidance
on readability/comprehensibility and instructional material criteria to ensure
usable TMs. If the Training Command is to obtain This that serve well as
textbooks in maintenance courses , CNEI will need to define the unique require-
ments of training and articulate these requirements clearly to the Technical
Manual Management Policy Council arid to other managers who determine the
policies that guide TM development. (See appendix B for information on how
maintenance handbooks are used in training programs and problems being experi-
enced wi th these handbooks.)

RECOMMENDATION 1: The Nava l Education and Training Command should develop
position papers, establish 9oals, and provide design requirements concerning
the formats and content of TMs to better support shorebased maintenance training .

a. The types of documents needed in each stage of maintenan e
training must be identified. This includes defining the types of information
to be covered and the level of detail required -in various documents , such as
maintenance handbooks , rate training manuals , programmed instruction modules ,
correspondence courses, PQS manuals , and factory training materia ls. This
analysis would be used in establishing policies governing the content of
various sources of information available to the technician and could lead to
more complete coverage , less redundancy , and greater economy in technical data
preparation.

— ~~~ -~—~ - -‘ —
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b. Formats that support specific types of learning tasks must be
defined and val idated. Work packa ges and Job Performance Aids (JPAs) provide
step-by-step directions to guide the technician in performing a proceduralized
task. However , in many situations it is necessary for the technician to
recall a procedure which is performed wi thout a job aid or is merely cued by
the job aid. In these instances the technician needs learning aids; i .e.,
information formatted to optimize learning. Technical manuals rarely include
in for m at ion  formatted to aid in the memory and recall of job-task information .
Formats for this purpose should be developed and validated .

CURRENT TAEG EFFORT

In response to this requirement , TAEG , with
NTIPP support , has undertaken studies which
will provide formats for presenting two
types of job-task information in TMs. An
expansion of this format design effort to
support additional types of job tasks is
required . (See appendices C and D for the
plans outlining these studies.)

c. Re4uirements for classroom viewers to be used with TMs published
as microform should be determined. A major objective of formal maintenance
training is to teach the use of the technical data package availabl e on-the-
job. If this is to be accomplished , the proper viewing equipment must be
available in the classroom , as well as on-the-job. When a TM development
agency is considering using microfiche or another new medium for presenting
technical data , the cost of all viewing equipment required , both classroom and
on-the-job , should be included in the economic analysis leading to such a
decision. The Chief of Naval Technical Training (CNTECHTRA ) should make clear
to TM developers the cost associated with the use of new media in classrooms .
Nava l Technical Training Command personnel have limited experience in using
microfiche or other new media. Studies should be initiated to build a base of
experience from which to determine how a classroom should be ‘quipped if MIARS
microfilm or microfiche are to be used as textbooks or primary reference
documents in maintenance courses.

I 

- CURRENT TPEG EFFORT

TAEG , with NTIPP support , is evaluating the
use of microfiche in a Navy classroom. Two
studies are nearing completion (see appendix E
for a description of these studies).

RECOMMENDATI ON 2: CNET representatives should assist in NTIPP/SYSCOM
efforts to develop specifications for TMs. After the CNET develops goals
related to the design of IMs and formats to be used in TMs to improve learn i ng ,
representatives of CNET should assist the SYSCOMS in the writing of the next
generation of specifications to be used in procuring TMs. Until representatives
of the Training Coirmand accomplish those goals stated in Recommendation 1 , CNET

6
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efforts to assist in producing specifications for improved handbooks will be
relatively unproductive.

REC OMMENDATION 3: CNET should establish ~oa 1s , po1ic ies , an d proce dures
to guide Training Command representatives at Navy Training Plan Conferences
(~jPCs) in request ing appropriate types of TMs. OPNAV Instruction 1 500.8H of
3 Ju l y 1975 (see appendix F) states that the purpose of the NTPC is to coordi-
nate a plan for obtaining training program resources to support a new piece of
equipment or nonhardware development. Resources identified in the p l an  i n c l u de
billets , personnel , tra i n i ng ma te r i a l s , arid milita ry construction required by
the training programs. Representatives of CNET pdr ticipate in these conferences .
As goals are defined (Recommendation 1) and specifications created (Recominenda-
tion 2), CNET representatives at the NTPC could establish requirements for
specific types of TMs to serve the various training purposes.

RECOMMENDATION 4: If the draft NAVMAT Instruction 5600.lOA (see appendix
Aj_ is ~ssued as a formal instruction , CNET should establish goals, policies ,
and procedures for participation in the in-process review and the verification
stages of TM development for those TMs that will be used in “C” schools.
After hel ping to establish a requirement for special types of TMs in the NTPC,
the appropriate “C” school mana gers should monitor the development of the TMs
to ensure tnat TMs useful to the training community are produced . This would
inclu de evaluating draft documents for readability/co mprehensibi ity , con tent
required for training, accuracy of data , an d the u t i l i ty of the form a ts as

P ai ds to the technician in learnino that w h ich must be recalle d dur i ng job
performance. Precedents for this type of CNTECHTRA participation with the
SYSCOMS in maintenance handbook development can be found in the NAVA IR and
TRIDENT TM development programs.

ISSUE 2: Can TMs be designed to better support
the training of watchstanders aboard ships?

The PQS program is a fleet-wide effort supporting the training of watch-
standers. OPNAV Instruction 3500.34B of 3 March 1975 (see appendix G) tasks
CHNAVMAT and CNET to provide -information in TMs for use in meeting PQS require-
rnents. It states that NAVMAT will include information “ i n opera tor an d ma i n-
tenance technical manuals whi ch will enhance their use as study references in
meeting the requirements of PQS.” It also states that CNET w il l adv i se NAVMAT
concern i ng the “manner in which information to support PQS is to be included
in operations and maintenance technical manuals. ” (CNET is also responsible
to include PQS information in rate training manuals.) Background informa tion

• on this issue is available in appendi x H.

RECOMME NDATI ON : An NTIPP /CNET stu dy should be conducted to determi ie
what types of information su~p~rting the use of PQS could be included in
maintenance handbooks , opera tor guides , and rate training manuals. The study
shoul d include the development of formats for includin g PQS-type information
in these documents. These resul ts should be presented to the NAVMAT Technical
Manua l Management Council and to CNET with recomendations on how to incorporate
proposed changes into existing specifications. It is acknowledged that rede-
fin ing the roles of various s tandar d sour ces of technica l data w i ll be a

7
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diff i cult task and will require the cooperation of those commands that could
be affected by design change.

ISSUE 3: Can word processing and automa ted composition
techniques be used wi thin CNET to reduce
the cos t and/or improve the t imeliness
of producing rate training manuals , advance -
merit in rate examinations , correspondence
courses, PQS manuals and classroom instruc-
tional modules?

The PDC is the major publisher wi thin CNET. This organization publishes
the rate training manuals , advancemen t i n ra te examinations , and corres pondence
cou rses , and arranges for the printing of PQS manuals and classroom instructional
modules. In FY 76 PDC publish ed over 1 ,200 different train ing manuals for a
tota l of nearly one-half billion pages . Had the program been fully funded ,
this figure would have approached one billion pages. New programs are being
added which , by 1980, should add another one-half bill ion pages annuall y.
Thus , by the earl y 1980 ’ s, tl~ Tra in i n g Command ’ s annual publi shing requi rements
for training documents could exceed one and a half billion pages. This would
i nclu de about 125 ,000 pages of new material to be composed annually.

While some word processing equipment is being used , traditional methods
of authoring and composing remain the mainstay of the publishing system . An
initial investigation currently underway in TAEG indicates that computer tech-
nology being used by various publishers can also be used to reduce the cost of
produc i ng tr a in i ng manua l s , and that innovations becoming available could make
possible even greater savings.

RE COMMENDATION: A publishing system utilizing state-of-the-art techniques
should be desig n ed for use in producing Navy training manuals. A joint NTIPP/
CNET desi gn effort is recommended.

A p~el irninary investigation indicates that the design could be an adapta-j  tion of the TM publishing system being designed for NTIPP by Hughes Aircraft
Company , Ground Systems Group.

CURRENT TAEG EFFORT

A prel imi nary inves ti gat i on of needs and
• design concepts is being conducted by TAEG
- - and POC with NTIPP support. This includes:

(1) an examination of current publication
practices with i n CNET , including the develop-
ment of baseline data such as procedures ,
output , man-hours used and costs , (2) the
identification of innovations in publish-
ing that would increase the efficiency of
the process , and (3) an economic analys is
of alternatives. The report of this pre-
liminary study wil l  be available by June 1977.

8
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ISSUE 4: in the ~ev -l j - JIe’ t o~ TM - -

~~~ ma t~~-~ais . a p i  5 ~~ I ) ~~~~ I

: h ~ : ett~ - 
I t O_ pro1~uce

nu~e c os t—e f f ec t ~ er ‘- ~or main-
tenance and t ra in - - )

Technical manuals and ractory training documents ar e developed ~nOer
separate specifications and by different branches in most contractors ’ plants.
Development of each type of technical data is monitored by a d if f r nt. code
wi th in the procuring agency . Additional ins t ’ i t ional materials are developed
wi th in  the Navy for use in the “C” schools. This fr a-j ierit ~ d approach leads to
coordination problems , high costs, and less than optimum technical information.

Improving the communication between t~ ‘se deve lopi ng T’~ and training
materials may be possible through tee use of hedd ./L oek trade—o ff analyses (see
appendix I). Comprehensive head/book trade-off in-~1yses have not been performed
and the cost -ef fect iveness of performing such an analys is  during TM development
has not been estab lished. In th is  type of anal ys i s , information that the
technician must obtain from a manual whi le Ierfornling a task and tha t which
must be recalled froe- memory duri n~ task performance are listed sepa rately.
Using these lists , representativ es fror:i training and from TM development would
jointly choose the content and formats of their respective products. Head/book
trade -off techniques are bein~ studied by Hughes A i rcraf t  Company as a part of
the NTIPP concept formulation contract .

RECOMMENDATION : An NTIPP task should be created for evaj  the use
of a head/book trade—off ana l ysis to coordinate ~~~~~~~~~~~~~~~~~ in the
development of TMs. This should include an initial analysis to determine if
the concept has suf f ic ient  merit. Then , if appropri ate , the head/book trade -
off analysis techni que should be used in producing a TM . This effort should
include: (1) preparing head/book trade-off analysis specifications , (2) con-
ducting ~i cb an anal ysis during the initial stage in the development of a TM ,
(3) preparing the TM and train ie:, ma t i- r ’a ls responsive to the results of the
ana lys i s , (4) using the material s in maintenance and training programs , and
(5) evaluating the cost-effectiveness of the technique.

If th~- trial of the head/book trade-off analysis proves successful , the
spec i f ica t ion for these analyses could be issued for further use in the ~~

‘
~
‘

development process.
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APPENDI X A

DRAFT NAVMAT INSTRUCTION 5600.1OA ,
TECHNICAL MANUAL MANAGEMENT; POLICIES AND PROCEDURES
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NAVMATINST 5600.1OA
MAT 0422/WOH

NAVMAT INSTRUCTION 5600 .lOA

From : Ch ief of Naval Ma ter i al

Subj: Technical Manual Management; policies and procedures

Ref: (a) OPNAVINST 44l0.1A of 17 Apr 1975
(b) NAVMATINST 4000.2OB of 27 Jun 1975
(c) NAVMAT INST 4720.1 of 13 Dec 1975

End : (1) Technical Manua l -Management Policy Council (Responsibilities/
Membersh ip)

1. Purpose. This Instruction:

a. Establishes objectives , polic ies and responsibilities for managing

technical manual programs within the Naval Material Command , implemen ti ng and

supplementing references (a), (b) and (c).

b. Establishes a policy council to assist in achieving the technical

manual objectives of the CNO and the CNM .

2. Cancellation. This instruction cancels and supercedes NAVMAT Instruction

5600.10.

3. Background. Advances in weapon systems and data-presentation techniqu es ,

together with increased microform and readability/comprehensibility require-

ments are overtaking the Naval Material Command Technical Manual (TM) Program.

A CNM Ad Hoc Comittee has identif ied 16 areas of TM deficiencies and recommended

that TM management , policie s and procedures be strengthened at NAVMAT and SYSCOM

headquarters . In letters (30 Jan 1976) to CINCLANT , CINCPAC and CNET , the Chief

of Naval Material set forth the fundamenta l of “Formality in Equipment Operation

and Main tenance ” and recognized the strong role of the Naval Material Comand

in promulgating accurate , timely and usable technical documentation .

I
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NAVMAT INST 5600.1OA

4. Scope. This instruction is applicable to all activities in the Naval

Material Command with responsibility for the acquisition , updating and manage-

ment of TMs. Although this instruction is l imited to technica l manuals assoc-

iated with equipments/weapons/system s, as defined in paragraph 5a , management

personnel must recognize the relationships with other Navy programs such as

Integrated Logistic Support , Maintenance and Material Management (3-M) Systems,

and Approval for Service Use (ASU) , and coordinate technical manual planning

accordingly.

5. Definitions

a. Technical Manuals are defined as publ i cations and other forms of

documentation containing a description of equipment , weapons, or systems , with

instructions for effective use, including one or more of the followi ng sections

as required : instructions covering initial preparation and installation ;

operating instructions ; maintenance instructions; overhaul instructions; parts

l isting and related technical info rmation or procedures exclusive of those pro-

cedures of an administrative or tactical nature .

b. Principa l Users of TMs are the personnel who install , check out,

operate , maintain , align , repa i r , overhaul and test equipments/weapons/systems .

Since the technical manual is often the basic sourc’? of technical information

for equipment/system training and maintenance plannir . ’j (PMS) , the personnel

associated with these act iv i t ies are a lso consider rd principal users .

c. In-process rev iews are held during the preparation of the TM to

ensure that TMs are written in conformance w ith contract requirements. in-

process reviews may be conducted at the contractor ’ s facil ity or procuring

act ivity designated site .

13
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d. Validation of technical manuals is the process by which the preparing

activity tests a manua l for technical accuracy and adequacy . It is accomplished

by actual performance of manual procedures checked against the actual systemf

equipment ha rdwa9e for which the manua l was written . Validation is normally

conducted at the preparing activity or vendor ’s facility . In extenuating

circ umstances , validation may be conducted at an operational site .

e. ‘ ‘rification is the process by which the Navy tests and proves the

accuracy and usability of the technical manual for operation and maintenance

of the system/equipment. It is normally conducted at operational sites by

fleet personnel.

6. Objectives. Formal management procedures should be applied to all technical

manual programs , but principal attention must be directed to those programs

associated with complex equipments/weapons/systems that have significant impact

on Navy resources and that cross the lines of responsibility of the Naval

Systems Commands and the Services. Specific emphasis must be exercised in the

following areas:

a. Establish and maintain precise Fleet requirements for determining

technical content , format and readability/comprehensibility criteria that will

support fleet requirements.

b. Improve the usability of technical manuals.

c. Establish distri bution criteria that will provide for concurrent

ha rdwa re/TM avai labi l i ty .

d. Improve technical manual updating procedures for the life cycle of

the hardware , including funding requirements.

e. Increase standardization and consolidation actions in all areas

of technical manual matters .

14
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f. Contro l the introduction of TM Microforms and insure a minimum

overlap of hard copy and microfilm.

g. Improve technical manual identification and cross servicing procedures.

h. Improve the collection and reporting of cost data .

-I . Encourage the use of advanced techniques for presenting technical

information .

j . Improve TM support for Foreign Military Sales (FMS ) programs .

7. Technical Manual Management Policy Council. This Council , established by

NAVMAT Instruc tion 5600.10, is to be strengthened in accordance with the

recomendations the CNM Ad Hoc Committee which studies Central Management

of Technical Manuals for the Fleet. Information concerning the purpose,

responsibilities and membership of the Council is furnished in enclosure (1).

8. Responsibilities

a. In accordance wi th reference (a), the Chief of Naval Mater ial will

implement the policies of the Chief of Naval Operations and other higher

authorities; establish objectives for the central management of NMC TMs;

direct TM management actions which cut across the lines of responsibility of

SYSCOMs / Project Managers ; monitor NAVMAT activities having cognizance for pro-

curing and uriating TMs; coordinate with CNET to Insure that technical manuals

are compatible with training support requirements.

b. In accordance with his responsibilities and mission , the Chief of

Naval Education and Training will provide to NAVMAT via the TM Management

Policy Council guidance on readability /comprehensibility and instructional

material criteria to ensure usable TMs; assign a CNET representative as a

participant in the TM Management Pol icy Council for those meetings of

si gnificant training interest and provide assistance , as required , for

verification of technical manuals.
-
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9. Policies

a. The acquisition and maintenance of technical manuals shall include

formal plans and procedures to ensure that the total manual program is effec- -
tively managed over the life cycle and that It is appropriately coordinated

wi th the other elements of Integrated Logistic Support (ILS).

b. Specific TM requirements , including budgeting, acquisitioning , spec-

ifications , in—process review , validation , fleet verification , printing quantity

and distribution shall be established as early as practicable In the planning

process.

c. Technical manual procurement and acquisition must provide for adequate

quality assurance procedures , including in-process review , validation and

verification . The validating and verifying processes must include the complete

or partial test or inspection of the information in the technical manual against

the hardware or basic technical data to insure its accuracy and completenes s.

d. Technica l manuals must reflect the configuration of the hardware

they support. They must be timely and parallel all approved engineering changes

throughout th~’ life cycle of the hardware, including in-service , out-of-pro-

duction equipments/systems .

e. Technical manuals must be geared to the users . Precise user require-

ments must be established ear ly in the program to insure that each principa l

user wi l l  receive and understand the technical information he needs to get on
— with his work.

f. Specifications and standards for technical manuals must be coord i nated

to the greatest extent practicable within the Department of the Navy and shall

carry the Technical Manual Specifications and Standards (TMSS) symbol in the

Department of Defense Index of Specifications and Standards (DODISS). New

16
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specifications and revisions shall be coordinated with the Chief of Nava l

Material before issuance. Existing specifications shall be analyzed periodically

for consolidation potential. TM specifications and standa rds not carry ing

the TMSS symbol shall be limited to one-time use.

g. Hardware contracts with technical manual requirements shall cite on

Form 1423, Contract Data Requirements List , the technical manual specification

or Technical Manual Contract Requirement (TMCR) to be followed . Options ,

waivers or other descriptions that allow deviation from the cited specification(s)

or any part of the specification shall be approved on a case by case basis by

the Technical Manual Management Officer or other official designated by the

Systems Commanders .

h. Formal and uniform procedures for handling and funding changes to

technical manuals shall be established within each Systems Command . These

procedures should provide for the rap id feedback of information from user

activities. Emphasis must be placed on accuracy . of the changes and rapidity
• for accomplishing the changes so that the Operating Forces are provided with

technical information that reflects the configuration of the hardware . Project

Managers shall utilize the change procedures established by the Systems

Commanders responsible for providing technical manual support.

i. Technical manuals shall be funded by the appropriation that funds the

hardwa re and shall be procured on the hardware contract as separate line item(s).

Costs for updating documentation to reflect engineering changes to both in-

production and out-of-production hardwar~ shall be funded by the appropriation
— that funds the hardware . Costs for revising technical manuals for out-of-

production equipment shall be funded from O&MN accounts. Final cost data for

the major prepa ration and publishing elements should be compared with cost

17
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estimates , as furnished on DD Form 633-2 or similar estimates , validated and

recorded as an integra l phase of effective technical manua l management. Costs

for technical manuals being prepared to support Foreign Military Sales (FMS)

shall be funded by the applicable FMS case.

j . Maximum use of commercial techn ical manuals is encouraged. However ,

it is essential that all proposed commercial technical manuals be evaluated

by the cognizant technical authority to ensure that: (1) the proposed

commercial manual precisely reflects the configuration of the hardware ; (2) the

technical content is compatible with the Navy maintenance concept for the hard-

ware ; and (3) the manual is geared to the princi pal users .

k. Cross—servicing agreements sha ll be extended , where feasible , to

other DOD Components . It is the responsibility of the procuring activit ies to

interrogate other Services , especially Services where commonality of hardware

is anticipated , to determine whether or not a proposed manual is available or

under procurement. As a corollary to this , all procuring act ivi t ies must have

procedures for the prompt processing of queries relative to technical manuals

under their cognizance . To implement this policy the Navy maintains a Joint

Interest List (JIL) data base at the Naval Air Technical Services Facil i ty

in Philadelphia.

1. Exploration of advanced techniques for presenting technical/engineer-

ing information is encouraged . However , coordination with and approval by the

Chief of Na va l Material is necessary before introducing new documentation

4 concepts into the Operating Forces.

m. The technical manual shall serve as the basic source of technical

information for equipment/weapons/systems training . Positive management

action must be exercised to Insure close l iaison with the training community

18
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and that there is proper integration during the development of technical

manuals and t e a m ing materials.

n. In accordance wi th reference (c)  ful l Approval of sys tems /equi pmen ts

for Service Use (ASU) wi l l  not be granted until technical documentation neces-

sary for support of the system or equi pment has been identif ied and there

is assurance that TMs which have been validated by the contractor , verified by

fleet personnel and corrected prior to printing will be delivered with the

first dep l oyed production item.

o. Each naval activity responsible for the management of technical

manual programs wi l l  maintain a system for providing Navy TMs to forei gn

governments and international organizations eligib le to participate in the

Navy EMS program , to government contractors and to the genera l public. Contro l

wi l l  be established to ensure that individual manuals are releasable to the

requesting act iv i ty  or individua l and fees charged .

10. Action

a. Chief of Naval Materia l (MAT 042 ) shall:

(1) Be the centra l point of contact for TM matters .

(2) Chair meetings of the Technical Manual Management Policy Counci l .

(3) Review SYSCOMS budget submissions to determine adequacy of

resources to support TM policy and to defend budget requirements at CNM and

hi gher levels.

(4) Review SYSCOM TM policy instruction to ensure conformance with

overall  CNM policy .

(5) Establish long range TM R&D goals and act as centra l point of

contact for TM R&D eff orts.

19
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b. Syscoms/PM5 shall:

(1) Disseminate , with implementing guidance information , this

instruction to the activities in their organization responsible for all aspects

of tec hni cal manual management.

(2) Assign sen ior representatives to the Technical Manual Management

Pol icy Council. These representatives must have authority to speak for their

respective Systems Commanders.

(3) Review periodically technical manual specifications and submit

consol idation recommendations and new specifications to the Chief of Naval

Mater ial (MAT 042) for review in accordance with paragraph 9f.

(4) Prevent the repeated use of documents , other than specifications

and standards , for procuring technical manuals.

(5) Report to the Chief of Naval Material , within 90 days of the

date of this instruction , the following information :

(a) Name and code o-f the designated personnel who wil l  repre-

sent the Systems Commander , or Project Manager on the Technical Manual Manage-

ment Policy Council.

(b) Plans for accomplishing the requirements of this instruction.

Distri bution
SNDL : K2 (20 ea)
CNM PMs (5 ea)
MAT 04

Copy to: (2 ea)
SNOL : A2A (NAVCOMPT , ONR only)

A3
A5
A6 (5 cys)
B5 (COMDT only)
C4J (NAVADMIN U , Winston-Sa lem only)

MAT 01 , 02 , O2D , 03 , O3L , 0325 , 041, 042

Stocked :

2u
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Techni cal Manual Management Pol i cy Counc i l

1. Purp~~~. To provide guidance and leadership for achiev ing the objectives
and ~~tent of this Instruction and to assist  the Chief of Naval Material in the
formulation of Navy policies for meeting the technical manual goals of the 1 te
70’ s and 80’ s.

2. Responsibi l i t ies. The Policy Council wi ll be primarily advisory in function
and will serve as the foca l point for policy discu ss ions among the Chief of
Naval Ma terial and the Systems Commanders/Project Managers . Specific areas of
responsibilities and the field of interest will include :

a . Developing procedures and techniques for over-all programs dealing
with effect ive technica l manual management.

b. Developing an effective intra-Navy communication network for the
orderl y and t imel y exchan ge of information i n the subjec t a rea .

c. Reviewing and appraising on a continui ng basis , existing policies
with particular attention to the impact of these policies on the resources of
the imp l ementing Navy components , and recommending changes .

d . Ass i s t ing ~n the formula ti on of new policies so that the implementation
impact is predictabl e and can be accomp lished witin the resources and organiza-
ti onal struc tu re of the implementing activ iti es .

e. Investigating and keeping ab reas t of advances i n the technolo gy of
communi ca ti ng technical i nformation , and recommending potential Navy app lication.

f. Developing procedures for keeping i ndus try informe d of Nav y pol i c i es
and specifica tions. When facing industry the Navy position must be unified
and consistent.

g. Es tablishing working groups , as necessary , to resolve s pec ifi c
mana gemen t problems .

‘p

I
2~ Enclosure (1)
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3. Membershi p. The Pol icy Council shall be composed of:

a. Chairman - CNM Representative from MAT 04, NAVMAT .

b. Permanen t Members - Senior representatives from the Systems Commands,

CNM designated Project Management Offices with major technical manual

responsibilities, and the Navy Publications and Printing Serv ice .

c. Additional Partic ipants. The Office of the Chief of Naval Operations

(OP-O4), Chief of Naval Education and Trainin g , Hea dquar ters , Mar ine Corps

(CSY-lO), Di rector of Naval Laboratory Programs , the representatives of

Operating Forces and other interested Navy components will be invited to

par ti c ip a te when top ics w i th in their sphere of interes t are agenda it ems .

4. Meetings. The Policy Council shall meet semiannually or at the call

of the Cha i rman.

22
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MAINTENANCE MANUALS IN SHOREBASED TRAININ G COURSES

T h is appendix presen ts i nformat i on on how ma i ntenance manua l s a re currentl y
being used in shorebased classroom training. Included is information on the
number and variety of courses using these handbooks , the stu dent loa d in these
courses , how the han dbooks are used as textbooks , and information on the types
of problems being experienced .

MAINTENANCE MANUAL S IN SCHOOLS

IJ~ er half of the Navy ’s training courses teach maintenance sk i l ls , suc h
as to adjust , al ign , assem b le , calibra te, di sassemble , i ns pect , repair , and
service a specific p iece of Navy equipment. The Catalog of Navy Training
Courses (CANTRAC), 30 July 1976, lis ts 3 ,849 courses of which 2,010 concern
the ma i ntenance of specific pieces of Navy equipment.

Responsibility for conduc ting these maintenance courses is distributed
among 15 managers within the Navy training community . Table B-i lists the
comma nds that manage tnese maintenance courses and i dentifies the number of
courses that each command controls. Based on the data in table B-i , the
CNTECHTRA has curriculum control over 2,017 courses or 52 percent of all
courses listed in the CANTRAC . It also shows that 1 ,375 of these CNT E CHTRA
courses concern the maintenanc e , repa i r , or cal ibration of specific pieces of
equipment. Fleet commands control 1 ,389 courses of which 454 are oriented
towards maintenance of specific equipment.

Three classes of schools offer most of the maintenance training in Navy
classrooms . The “A” schools provide basic technical knowl edge and skills
required to prepare for job entry or for further specialized training. The
emphasis in the ‘A” school is on basic knowledge. Maintenance fundamentals
are taught but equipment -specific maintenance procedures are not included.
Maintenance handbooks are occasionally used in these schools.

The “C” schools provi de the advance d knowle dg e , skills , and techniques

k for performing a particular job. The “C” school courses typicall y concern a
specific piece of equipment , and maintenance han dbooks serve as textbooks in
these courses.

The “F” (Fleet) schools provide technical training to meet the needs of
the Fleet or type commanders. This includes operator and maintenance training
for members of ship ’s company and for those technicians en route to duty aboard
shi ps. These are courses of less than 13 days duration . Maintenanc e manuals
are widely used in these fleet courses.
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TABLE B- i. SUMMARY OF CANTRAC DATA ON THE NUMBER OF M1INTENANC E

COURSES BY EACH COURSE COORDINATOR

Course Coordinator Tota l Courses Number of
in CANTRAC Ma intenance

Courses
Chi ef of Naval Tec hni cal Tra i ning

A viation Skill Courses (880) (757)
Other (1 ,137) (618)

Sub Total 2 ,017 1 ,375

Chief , Burea u of r-ledicine and 105 12
Surgery (wi th exception of Medical
)fficer Department Courses )
Comander , Naval Air Force , 162 85
J.S. Atlantic Fleet

Commander Nava l Air Force , 367 134
J.S. Pac i f i c Flee t

;omander Submarine Force, 164 61
J.S. A tlant i c Flee t

;omman der , Naval Surface Force , 61 5
J.S. Atlantic Fleet

Commander , Naval Surface Force , 74 2
J.S . Pacific Fleet

;omander , Train i ng Command 207 54
J .S. Atlantic Fleet

Commander , Tra i ring Command 177 36
U.S. Pac ifi c Fleet
Coni~nander , Submarine Force , 177 77
U.S. Pacific Flee t

Command ing Officer, Naval A ir System s 57 34
Command Represen ta ti ve , U.S . Atlan ti c Fleet
Commanding Officer , Nava l A ir Systems 139 125
Command Representative , U.S . Pacif ic Flee t

• Chief of Naval Education and Training 61

Ch ief of Naval A i r Trainin g 34
Chief of Nava l Reserve 41 9

Other commands not assigned above 6

TOTALS 3 ,849 2 ,010

25

-- - -~ —a a.! . s e .

_3- . -~ 1_ S - ’  — — - —. -—



- 
—. — —- - - - - - - — - - -

Techn i cal Memorandum 77_ 3
I

Table B-2 shows a CNTECHTRA projection of the number of students and the
average student load in “A ,” “C , and F” schools for FY 77. It is estimated
that over 16 ,000 students will be in “C” and “F” schools at any time during FY
77. Many of these students will make routine use of maintenance handbooks.

TABLE B-2. PROJECTED FY 77 ENLISTED STUDENT INPUTS AND AVERAGE
STUDENT LOAD BY SCHOOL CLASSIFICAT ION

Class A Class C Class F

Input 179 ,755 69,103 400,184

Average Onboard 19 ,440 11 ,497 4,619

EXAMPLES. Two examples illustrate how maintenance handbooks are used in
sc hools . T he f i rs t is a “C” school course in which a traditional maintenance
handbook is used . In the second , also a “C” school course, a Symbolic Integrated
Ma intenance Manual (SIMM ) is used. These examples were selected to illustrate
how two fundamentally different types of TMs are used in maintenance courses.

Example I: Ground Controlled Approach Electronics Maintenance Course ,
Radar Set AN/CPN-4A , Class “C”

Th is 4-week 2-day course prepares electronic technician Class “A” schoo l
graduates and other personnel wi th equivalent training to r~~ntain w ith mi nimum
supervision the AN/CPN-4A precision approach radar system. The following
types of ski lls are taught : (1) the location of informa tion in Ills for use i n
opera ting and maintaining the radar system , (2) the use of appropria te test
equipment , (3) the performance of checks and tests, (4) the location of mal-
functions , and (5) the performance of corrective maintenance actions.

The course is offered 11 times a year at the Naval Air Technical Training
Center (NATTC), Memphi s , for seven to eleven students in each class. A tra-
ditional group instruction format is used ; i.e., lecture /discussion and labora-
tory periods. Grading is by performance testing in the laboratory .

The equipment handbook , the Handbook of Service Instructions , AN/CPN Radar
Set, NA 16— 3OCPN4-4, serves as the textbook in this course. In addition , 75
pages from NA l6-3OCPN4-5 , contain ing extended block and schematic diagrams and
other types of frequently used technical data , have been rtproduced as a
training manual. Many locally prepared changes were incorporated into these
diagrams before they were reprinted .

Two other training documents were published by CNET for use in this course.
The Studen t Information Book contains information sheets , la boratory assign-
ments, home-study assignmen ts including reading assignments from the equipment
handbook , and performance tests. The other CNET document is the Instructor
Guides consisting of lesson plans used by the instructor in conducting lectures.
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The equipment handboo k and a number of other documents were used in pre-
paring the Student Information Book and the Instructor Guides. A bibliography
for the course is presented in table 8—3. It lists those documents issued to
st~dents , those used by the instructor while writing the course or teaching it,
and those documents considered to be basic references and held in the course
libra ry .

Example 2: Carrier A ir Traffic Contro l Center Equipment Maintenance
Cou rse , AN/SPN-41 , Class “C”

This 7-week course provides Navy electronics technicians with the knowledge
and skill to properly operate and maintain the AN/SPN-41 Radar Transmitting
Set. The following types of information and skills are taught: (1) the use
~t the SIMM , (2) information about the AN/SPN-4 1 equipment--theory of operation ,
adjustments , and cor rec ti ve an d prevent i ve main tenance , (3) skill in the
initi al al ignm en t of the sys tem and in the determi nation that all aux i liary
equipment inputs are correct , and (4) skill in maintaining the radar set.

The course is offered four times a year at NATTC , Memphi s , for seven or
ei ght s tudents in eac h class . It is conducte d in the tradi ti onal group i ns truc-
tional format; i.e., lec ture/discussion and laboratory periods.

The textbooks for this course are the TMs for the AN/SPN-41 , NAVELEX
0967-334-6010, a SIMM forma tted se t of manuals . The SIMMs consist of oversize d
illustrations supported by narrative . The illustrations present logically
arranged functional block diagrams , blocke d schematics with keyed text , and
mainte rance dependency charts. The extens ive use of symbols and shaded/line
art is employed to convey maximum information in a small space . Physical and
functional relationships of systems and hardwa re are clearly denoted . All the
data required to troubleshoot , ma i nta i n , and repair a given un i 4 or assem b ly
is in a single work package that can be used without referring to other parts
of the manual. A s .t of SIMMs is issued to each student for use in the
course. The instructor lectures from these manuals with each student following
the di scuss ion i n his own manual . T he student uses these manuals i n com p le t ing
both laboratory and home-study assignments.

Fo ur training documents are published by CNET for use in the course. For
the student there are (1) the Course of Study containing the course outline , a
description of each lesson and laboratory period , and the schedule of home-
study assignments , (2) Informa tion Sheets with information not found in the
equipment handbooks , an d home-study lessons to be accomplish ed using the SIMM
handbooks , (3) Laboratory Ass ignments which contain detailed directions for
each laboratory period , and (4) Instructor Guides which contain detailed
lesson plans from which the instructor lectures. He uses the SIMM diagrams
and schematics as visual aids.

The instructors state that SIMM formatted manuals provide better support
for training programs than traditional formatted manuals when diçita l circuitry
is being taught. One shortcoming they noted was tha t information on the
purpose or role performed by a component or subsystem is not described . Thus
much of the information needed on the theory of operation must be created by
the instructor.
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TABLE 8-3. PUBLICAT IONS USED IN THE GROUND-CONTROLLED APPROACH
ELECTRONICS MAINTENANCE COURSE , RADAR SET AN/CPN-4A

Used by
Issued Instructors Back-

Course to i n ground Notes
Bibliography Students Preparing Library

or
Conduc ti ng

Course

CNET Publications:

1 . Student Information Book X Info sheets
Radar Set AN/C PN-4A Lab/Home-

study
Ass i gnmen ts
(176 pp.)

2. Radar Circuit Diagram X 11” X 34”
Radar Set AN /CPN-4A (176 pp.)

3. Instructor Guides X Lesson Plans
Radar Set AN/CPN -4A

4. Au iation Electronics Technician X
1 and C , NAVPERS 10318 Ser ies

~‘ 5. Basic Electronics , NAVPERS 10087 Series X

CNO Publi ca ti ons:
-
~ 1. U.S. Standard for Terminal Instrument X

-~ - Procedures (TERPS), OPNAV 3722.16 Series

~~Comerc i a 1 Publicat ions:

1 . Principles of Radar , Massachusetts X
Institute of Technology , Current Edi tion

• 2. Radar System Eng inee ring , Ridenour , X
Massachusetts Institute of Technology ,
Radiation Laboratory Series, Volume I

Vacuum Tube Amplifiers , Valler and X
W a llman , Massachusetts Institute of
Technology , Radiation Laboratory
Series , Volume 18
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TABLE B-3. PUBLICATIONS USED IN THE GROUND-CONTROLLED APPROACH ELECTRON ICS

MA INTENANCE COURSE , RADAR SET AN/CPN-4A (continued)

Used by
Issued Instructors Back-

Course to in ground Notes
Bibliography Students Preparing Library

or
Conduct i ng

- Course 
______

Departmen t of the Air Force Publications:

1 . Prec is i on Remoting C i rcui ts Student X
Tex t, KE-E- 278-O780, Keesler Techn ical
Training Center

~Departmen t of the Navy Publications:

1. Department of the Navy Safety Precautions X
for Shore Activities , NAVSO P-2455

~Eguipment Handbooks:

1. AN /CPN-4A NA l6-3OCPN4-4 X Text for
course

2. AN/ CPN-4A NA l6-3 OCPN4-5 X Radar circuit
• 

- dia grams copied
- from this

document

3. AN/CPN-4A NA l6- 3OCPN4-6 X

4. AN/FPN-52 NAVELEX 0967-385-2010 X

5. AN/PSM-4 NS 0967-911-5010 x

6. AN/USM- 116 MS 0969-126-8010 x
. 7. AN/USM-140 NS 0967-905-5010 X

8. OS-24/GPN 1.0. 33Al-l3-23-2 x

9. TS-147D/UP NAVSHIPS 91716 X

10. IS-148/UP NAVWEPS T.0. 16-TS148-5

11 . TS-488 TM 11-6625-220-10 X

a
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TABLE 8-3. PUBLICATIONS USED IN THE GROUND-CONTROLLED APPROACH ELECTRONICS
MAINTENANCE COURSE , RADAR SET AN/CPN-4A (continued )

Used by
Issued Instructors Back-

Course to in ground Notes
Bibliography Students Preparing Library

or
Conducting

Course

NAVSH IPS Publications:

1. Parts Catalog, AN/CPN-4 , NAVSH IPS X
92266.4, 1 2 July 1954

2. Radar Electronic Fundamentals , X
NAVS HIPS 900,016

NAVWEPS Pu blications:

- 1 . Electronic Circuit Analysis , X
NAVWEPS 00-801-79

t

4
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The SIMMs and many other documents were used in preparing the CNET train-
ing manuals. A bibliography tor this course includes 24 documents. Table B-4
l ists these documents and indicates how they support the course.

MAJOR PROBLEMS . Many maintenance handbooks do not provide the information
needed in maintenance training courses. This conclusion was reached in a
study conducted by the NSRDC .’ In this study various training coimnands were
queried concerning their use of the manuals supplied with Navy equipment.
In formation was obtained from the Chief of Naval Technical Training ; Chief of
Nava l A ir Training ; Commander , Training Command , U .S. Atlantic Fleet; Commander ,
Nuclear Weapon Training Command Paci f ic ;  and the Commanding Off icer , Fleet ASW
Training Center Pacific. The largest user of TMs in the Training Command , the
Chief of Naval Technical Training , describe d the overall quality of the TMs
used in his command.

“It is not possible , withou t a thorough and indepth study , to make
an assessment of the number of TMs considered inadequate for training.
An informal survey among responsible training staff personnel , however ,
led to the conclusion that most of the IMs extant fal l into this category
with the notable exception of NAVAIR TMs.”2

Four types of prob lems concerning the content , forma ts , and availability
of TMs were described in the NSRDC study .

1 . Essen tial information is not presented in sufficient detail , is
inaccurate , or is missing . Most frequently mentioned were inadequate (a)
theory of operat ion, (b) information on the interface wi th other pieces of
equipment , and (c) supporting data on changes made during final stages of
equipment development.

2. Manuals are written at a reading l evel no t matched to the reading
ability of the st’idents. Some rates have a high GCT /ARI prerequisite which in
conjunct ion with tne complexities of the job make it appropriate for the TMs
supporting these jobs to have a higher reading level . Other rates have low
GCT/AR I prerequisites and involve less complex tasks and should be supported
wi th less complex written ma terials. Publication policies and practices do
not respond to this situation.

3. Some TM formats make training d i f f icu l t  to perform. The major
complaint is that the student must refer to a series of manuals and supplements
in order to learn a single task. It is reported thaZ students learning to

• 
- move nuclear weapons from one site to another must r~search through more than50 manuals , pamphlets , instructions , an d notices. Graduates approach tr il s ~askw i th some trep idation due to the difficulty of obtaining assurance they have

Implica tions of Technical Manual /Navy Trainin g In terfaces for ~~~ Techn i cal
Manua l Sys tem (N~~II Concept Formulation , 1975, David W. Taylor Naval Ship 

-

Research and Development Center , Bethesda , MD.
2 lbid.
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TABLE B-4. PUBLICATIONS USED IN THE CARRIER AIR TRAFFIC CONTROL
CENTER EQUIPMENT MAINTENANCE COURSE , AN/SPN-41

Used by
Issued Instructors Back-

Course to in ground Notes
Bibliography Students Preparing Library

or
Conduc ti ng

Course

CNET Pub li ca tions:

1. Course of Study , AN/SPN-4l X
Transmitter Set

2. information Sheets, AN /SPN-4l X
Transmitter Set

3. Laboratory Ass ig nments , AN/SPN-4l X
Transmitter Set

4 . Instructor Guides , A N/ SPN-4 l x
Transmitter Set

~5. Basic Electronics NAVPERS 10087C x
Vol II

6. Electronics Technician NAVPERS 101920 x
1 and Chief

Con~nerc ial Publications:

1. Applications Manua l for Operational X
Amplifiers , Phi lbrick/Nexus Research , The
Teledyne Company , Dedham, Mass., 1968.

Handbook of Operatin g/Service Instructions for:

1. AN/PSM-4C NAVSHIPS 92051 X Test Equi p.
2. AN/SPN-4l NAVELEX 0967-384-6010 X SIMM text

3. AN/USM 1400/U NAVSH IPS 95706 X Test Equip.

4. AN/tJSM-206A NAVSHIPS 0969-002-7020 X Test Equip.
NAVSH IPS 0969-002-701 1

AN/USM-1l6 NAVSHIPS 0280-667-7005 X Test Equip.

6. AN/ARA-63 X

32
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TABLE B-4. PUBLICATIONS USED IN THE CARRIER AIR TRAFFIC CONTROL
CENTER EQUIPMENT MAINTENANCE COURSE, AN/SPN-4l (continued)

Used by
Issued Instructors Back-

Course to in ground Notes
Bibliography Students Preparing Libra ry

or
Conduct i ng

_____ 
Course 

______

NAVSHIPS Publications:

1 . E~MB - Test NAVSH IPS 0967-000-0130 x
Methods and
Practices

2. LIMB - NAVSHIPS 0967-000-0120 x
Ele ctronic
Circuits

3. NAVSH IPS NAVS HI PS 0901-670-0002 X
Technical Manual ,
Elec tronics
Chapter 9670

NAVWEPS Public at i ons :

1. Basic Theory NAVWEPS O0—8OT-86 x
and Application
of Transistors

2. Elec tronic ~AVWEPS 0O—80T-79 , X
C i rcu it Vol II
Anal ys i s , Vol II

Miscellaneous Publications :

1 . Artificial Respiration , x
NAVMED P-5003

- 2. COMNAVA IRPACINST 3722.2 (Current) x

3. COMNAVAI RLANT INSI 3722.2 (Current) X

4 . Safety Precautions for Shore X
Activities , NAVMAT P-5100, 1970

:5. United States Navy Synchros , OP-l303 x

33
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responded to all the requirements. In contrast , other TMs based on formats
suc h as Func tionally Oriented Maintenance Manuals (FOMMs) and work packages
contain all the information needed to perform a task and also reduce the
complexity of the task. Through the use of material of this type the time
required to learn to perform tasks is reduced.

4. The lack of standardiza .ion in the formats of maintenance manuals
adds to the learning loa d of students. For every manual the student uses , he
must learn how it is organized and how to use the various formats by noting
the type of information that is actually available in the manual .

34
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APPENDIX C

STUDY PLAN : TECHNICAL MANUAL FORMATS FOR SYMBOL TABLES ;
AN EXPER IMENTAL EVALUATI ON OF ALTER NATIVE LEARN ING AID FORMATS

35

- -—-.
~-__- - -- —. -- ? .--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ - I • —



-— — 
--.

~~
-- -- —- -—- -I- —~~ ~~ 

- - —

Technical Mem orandum 77—3

STUDY PLAN : TE CHNICAL MANUAL FORMATS FOR SYMBOL TABLES;
AN EXPERIMENTAL EVALUATION OF ALTER NATIVE LEARNING AID FORMA TS

The Naval Ship Research and Development Center is currently managing the
Naval Technical Information Presentation Program (NTIPP) in an effort to
improve the usefulness of Navy technical manuals (TMs) in the 1980’s. The
emphasis in this project is on job aids; i.e ., information formatted to assist
a technician while performing a task on the job.

A related project , the Ana l ysis of Various Onboard Instructi onal Delivery
Systems , is being conducted by the TAEG for the CNET . This project concerns
the desi gn of formats (page l ayout guidelines) as learning aids in support of
on—the-job training (OJT). This phase of the TAEG study addresses topics
closel y related to the NTIPP effort.

Most TMs contain both information to be learned before attempting to
perform a task and information to be referred to during task perfo rmance. The
la tter is commonly referred to as a Job Performance Aid (JPA). The JPA is a
set of step-by-step instructions designed to guide a technician whi le perform-
ing a task. It is designed to communicate informati on quickly and precisely.
While many tasks can be performed using JPAs the technician must also be
trained in genera l skill s tha t are required but not proceduraliz ed in the JPA .

Certain types of tasks (or task elements) may not be performed efficiently
using JPAs . When events occur rapidly and require an immediate response , the
technician does not have the luxury of time to look up the next step in a
written procedure . Here , the technician must rely on memory . Such is the
case where a technician is required to recognize a series of symbols on a
display and make the immediat e appropriate response to the symbol . Training
to the required level of such a skill must be accomplished prior to performing
the task.

Fu rma t c used to present this type of technical information are fundamentally
j diff~rent in structure from JPA formats. Training materials are designed to

enhance learning and recall of information as needed. In designing such
learn ing formats , then , it is important to draw on theories of learning and
communication that describe how people acquire information , store it , and
retrieve it from memory.

In this study , learn i ng forma ts w i ll be develope d tha t p romo te opti mal 
~learn ing . They will be based on guidelines presented in TAEG Report No. 23.

These gu id el i nes are a comp ilat ion of general learning princi p les descr ib ing
opti mal procedures for h~arnin g various types of job tasks. Formats based on
these guidelines should optimize the learnin g functions of acquir ing , storing ,
and recalling information , wi th the goal that techni cians using materials
based on these formats will be better able to recall the information over an
extended period of time .

Jame s A . Aagard , Ph.D. and Richard Bra by , Ed.D., Learning Guidelines and
~]~~r i thms for Types of Training Objectives. TAEG Report No . 23, 1976,
Tra i n i ng AniT~sis and Eval uation Group, Orlan do , FL . AD AO23066.
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Some of the formats developed within this study will be for us~ with
microfiche. This medium is expected to be widely used in the 1980’s.
Many new TMs will be published on microfiche , and existing manuals will be
republished in this medium . Currently, the Navy Shipboa rd Microfiche Program
is screening 90,000 TMs for republishing on microfiche. Thi s mediur i is also
considered useful for onboard training because of the small storage space
needed onboard ships and its low production cost.

If TMs are to support var ious types of learning tasks, in addition to
serving as JPAs, a family of technical data formats will need to be developed.
Diffe~~rit sets of formats will be needed for different types of tasks. An
initial list of the types of job-tasks (or elements of job-tasks) for which
learn ing material formats should be developed include: (1) procedure learning ,
(2) signal classifying , (3) system familiarization and nomenclature , (4)
simple decision making , and (5) recognizing symbols.

PURPOSE

The purpose of this study is to evaluate alternative TM formats that
support a technician in learning to recognize the symbols used in his job.
The symbols in this study are alphanumeric characters such as those used on
weather maps and in formatted teletype messages.

This study plan describes oniy the experimental phase of the symbol
lea rning study . Phases of the task which will be described in the final
report are : (1) development of the formats , (2) design of the computer daU
base and the computer proorams to be used for composing the instructional
ma terials, (3) production of the instructional materials , and (4) an econom ic
ana lys is comparing computer—aided authoring wi th traditional authoring.

This is the first in a series of studies to develop formats optim izinc i
learn ing tasks. Many of the fo,-mats , computer prog rams , and econom i c anal ys i s
procedures developed wi thin this symbol learning project will be used in the

• follow-on task of develop ing formats for procedure lea rning. This symbol
lea rning task serves as a test-bed for techniques to be used in the major task
which concerns creating procedure learning formats for use in TMs.

METHOD

SUBJECTS. A sample of 60 subjects, trainees at the Aerographer School , Lakehurs t ,
New Jersey, will be assigned to one of five experimental groups of 12 subjects
each. Subjects will be pretested on a paired-associate learning task in order
to balance the experimental groups in terms of differential abili ty .

STIMULUS MATERIALS. The symbolic weather words and letter groups to be used
in this study will be either (1) types of genera l weather reports (e.g.,
CAVOK , PILOT , SHIP , TESAK) or (2) weather condition symbols (e.g. , CONTRA ,
MONT , SLEET). The types of symbol s to be used will be determined after closer
scrutiny of the Aerographer School cur riculum to insure that these symbols are
no t a routine part of training . The materials will be presented in a standarJ
8½” X 11” paper format and 48X/270 image/black and white/negative image microfiche.
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T h -  train in q mater ials w i l l  be formatted in four ways on microf iche:
forma t 1. Symbol Table; forma t 2, Sym bol Table plus Learning Guidelines;
format 3. Simp le Program; and forma t 4 , Optima l Program. Format 1 is a tabular
listing of weather symbols and their definitions. Forma t 2 includes the table
in for~mat 1 as well as brief instructions on how to study the table. Format 3
incorporates the features of formats 1 and 2 and includes practice exercises
and feedback loops. Forma t 4 incorporates many additional learning aids along
with the weather symbols. Table C-l depicts the four formats with respect to
their learning guideline content. These lea rning guidelines are described in
detail in Aagard and Braby (l975).~ Format 1 will also be presented on hard
copy .

APPA ~ATUS 4ND EQ UIPMENT. Ten Real ist /Vantage microfiche readers wi ll be used.
The~ readers were selected since they are commonl y used in Navy schools.
Also tnis type of reader was found by Keeler and Rizzo (1976)5 to be most
efficient from a human factors standpoint.

T nree memory drums will be used in the pretesting of the subjects ’
pa i red-associate lea rning ability .

DESIGN. To examine the effects of format on learning and retention , the data
will be arranged in a 1 x 4 factorial design. Four of the format comparisons
will use the microfiche medium. The effects of medium on learning and retention
will be examined by comparing an additi onal expe rimental group using a hard-
copy symbol table to the group using the microfiche symbol table (see table C-2).
Onl y two types of media will be compared as this is a partial replication and
extension of a study being conducted by Rizzo (1977)6 comparin g the effec t on
learning of microfiche versus hard copy . The dependent variables will be
error rate by type of error for the initial learning task and number of symbols
retained for the recall task. Time to criterion will be recorded during the
lea rning task for use in the economic anal ysis .

Richard Braby , rJ .D., James M. Henry , W i ll i am F. Parr i s h , Jr ., and
William M . Swope , Ph.D. A Techn i ue for Choosin Cost-Effective Instructional
~e 1iver~y Systems. TAEG Report No. . - . ra ining na ysis an Eva uation
Group, Orlando , FL. AD A0 12859.

F. Laurence Keeler , Ph .D. and Wi l l i am A. Rizzo . An Evaluat i rn of Microfiche.) Reader Types for Use with Pro~rammed Instruction. TAEG Report No. 35. 1976.
Trainin g Analysis and Evaluat ion Group, Orlando, FL. AD AO~9714.

6 William A. Rizzo. Demonstration and Evaluation of a Microfiche-Based Audio/
Visua l  ~ystem. lechnica l Memorandum 77-2. 1977. Tra i~ ing Analysis an d
Eva luation G~oup, Orlando , FL.
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TABLE C-i. FORMATS FOR PRESENTING SYMBOLS WITH LEARNING GUIDELINES
THAT MAY BE IMPLEMENTED WITH EACH FORMAT

FORMATS
Symbol Learning

Guidelines Symbol Table Symbol Tab le + Simple Program Optima l Program
Learn i ng

(See TAEG Report No. 23) (paper and Guidelines
m icrofiche) (microfiche ) (microfiche) (microfiche )

I . Meaningful x
t d ~ k ~

Z . S t i r u l us  x
predi fferentiation

3. Optimum set size X X

4 . Conti gui ty (X ) X x 
- -

o . Randomize
pract ice events 

~~~~~ -~~~~~ -—-—~~~~~~~-

6. Mnemonics x
7. Sel t  pac~ ng/ KOR (X ) X X x
8. Over learning/ X

Refresher training

~9. Measure overt X X X
performance

~lO. Indiv idual ize
ins ruct ion

11 . Fading of X
reinforcement and KOR

j 
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TABLE C- 2. EXPERIMENTAL DESIGN

FORMAT

Symbol
Ta b le &

Symbol Learn i ng S imple Optimal
Ta b le Gu i delines Program Program

Microfiche Group 1 ‘ roup 2 Group 3 Group 4

Paper Group 5

PROCEDURE. Subjects will be prebriefed on the objectives of the study as
well as their participation in terms of training , testing , and retesting.

In the training period , subject s wi l l  study the symbols using the learning
forma t for the group to which they are assigned . Groups 1 through 4 will be
furnished a microfiche reader , training materials on microfiche , pencils , and
response sheets. Group 5 will use hard copy (paper) training materials.
Inst ructions provided the subjects wi l l  vary as a function of the learning
format. The time will be recorded when the subject begins training. When
the subject feels he has learned the symbols wel l enoug h to take the criterion
test, that time wi ll be recorded . T ime consume d in tes ti ng and errors w i ll
be recorded . Retraining and retesting (if required) will be recorded similarly.
(See Scoring Sheet , attachment 1.) Subjects wi l l  study the symbols until a
score of 100 percent on the criterion test is achieved . The experimen ter
wi l l not tell the subjects which symbols were missed on the criterion test ,
only the number of errors each time the test is failed . This is to prevent
restudy ing f just those symbols identified incorrectly. Subjects will be
debriefed on the types of errors made during testing and retesting upon
reach irg the criterion of 100 percent correct responses.

Af ter successful completion of the criterion test , each subject w i ll be
asked to complete a questionnaire tapping subjective opin ions and recommendations
regard i ng the training mode.

• Retention tests will be administered at post-training intervals of 1 hour ,
24 hours , and I week. There will be no refresher training pri or to the
retention tests. The retention tests should give insight regarding the effects
of forma t and medium on retention of the symbols over time . After the final
retention test, questions will be answered concerning the study, and subjects
will be thanked for their participation.

40 
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DATA ANALYSIS. The ef fects of the fol lowing var iables w i l l  be examined:

1. e f fect  of forma t on learn ing and retention

2. effect of presentution medium

3. effect of format on error frequency and type of errors

4. response frequencies on questionnaire i tems.

Resource Requi rements

TAEG furnished :

3 Experimenters
10 Realist/Vantage microfiche readers
Res ponse s hee ts
Scoring sheets
Penc i ls
Training materials

Aerographer Schoo l furnished:

70 ‘tA” school students to serve as subjects. It is anticip ated that
each student will be used as follows :

Week 1 - Pre testing - 1 hr
Week 2 - Train i ng and testing - 3 hrs
Week 3 — Retention testing and interview - 1 hr

Room for con ducting study

‘I
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I

SCORING SHEET

Group No. Subject 
______________  _______________  

Pre-Tes t Score

ERROR TYPE

START STOP TIME I II III TOT .

Initial Training
Criterion Test

Retraining
Retest

Retraining
Retest

Retraining
Retest

Retraining
Retest

Re tra i n ing
Retest

Re train i ng
Retest

Retra i n i ng
Retest

Retraining
Retest

Retraining
Retest

_ _ _  -

TOTALS 
_ _ _ _ _ _ _ _ _  _ _ _ _  J~~~~~J

Retention Test: 
24 ~~~~~~~~ • 

I 
________

- ii— 
I

TOTALS _ _  _ _ _ _ _

42 ATTACH MENT (1)
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APPENDIX 0

STUDY PLAN : TECHNICAL MANUAL FORMATS FOR PRESENTING PROCEDURES ;( AN EXPERIM ENT AL EV A LUA TION OF ALTER NATIVE LEARN ING AID FORMATS
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STUDY ~~A N: TECHNICAL MANUAL FORMATS FOk PRESENTING PROCEDURES;
AN EXPERIMENTAL EVALUATION OF ALT HNAT IVE LEARNING AID FORMATS

BAC KGROLIND

Mi i n t~- a n ~~ - handb ooks and opera tor guides are widely used as texts in
training the maintainers and operators of Navy equipment. This is one of the
major unct ions served by these TMs. A handbook or guide is f i rst  used in con-
tractor cond icted factory training to qualif y the ini ti al main tenance an d
operator personnel on a new p iece of equipment. This type of training is f u n d e d
by the CHNA” MAT . The manuals are then used as texts in C school s sponsored
: - ~ NE T to provide a source of formally trained technicians throughout the l ife

~ the equipment. The handbooks and guides are also used in F” schoo l short
courses and in onboard training to meet the immediate needs of Fleet comands
for training in specif ic job sk i l ls .  Whi le the CHNAVMAT has the res po ns i H l i t ,’
to develop TMs to support these training functions , the CNET has c responsi-
bil i t~ to guide the CHNAVMAT in improv ing the design of TMs so as to better
support the needs of the training community.

These TMs frequently present job-task information in the form of procedure
che- lists. Using these checklists the technician adjusts , aligns , assembles,
- alibra tes , di sassembles , inspec ts , opera tes , or services a piece of equipment.T
hen~ che c k l i s t ~ are typica lly a series of brief statements , each aiding the

technician in recalling previously learned detailed procedures for that step.
whi le  the check l is t  is a guideline for task performance , the eff icient use of
the checklist typically requires training .

PURPOSE

The purpose of this study is to design and field test formats for technical
data t -  be used by maintenance technicians in learning to repair and ca 1i-~r jte
Nri Vy equi pment. Specifically, t he formats w ill :

1. Increase the accuracy wi th which procedures are performed at the
conclusion ~ training

2. Reduce the tir e required to learn to perform repair and calibration
proced~res when compared wi th the time required using traditi onally formatted

-
~ 

- 
mater ul s , and

3. Reduce toe cost of producing technical data on maintenance procedures
by defin ing formats that can be produced via computer aided authoring and coin-
position techniques.

44
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TECH N I CAL APPROACH

E~~MA T DESIGN . Innovative formats will be designed according to the principles
for procedure learning presented in Aagard and Braby (1976) 7 and the s tan dar d s
i n Price (1975). 8

TE CHNICAL DATA PACKAGES. Concept demonstration instructional ma terial using
these innovat ive forrd ts wil l  be developed. The instructional material s w i l l
sup~ort two job-tasks-- in equipment repair task and an operator task , both
typicall y learned during onboard training and for which no training is provided
ir the “A” school.

COMPUTER AIDED AUTHOR I NG AND COMPOSITION TECHNIQUES. The actual development of
the instructional material will be accomp lished using computer aided authoring
and composit ‘on techni ques being developed within TAE G. These techniques
consist of:

1. Authoring 4C-~ -Ooo k. This workbook lists the headings for all the
equipment-specific information that the author must write. It includes the
steps in the procedure and all the inform ation needed to perform these steps.
It also organizes this information for entry into a computer data base.

2. Comput er Data Base. The information written by the author in his
workbook is keyed or scanned into computer memory . This in formation can then
be displayed on a CRT and edited as required . It can be used to supply infor-
mation on line to the computer program used in the automatic formattin g of
information for use in the lea rning modules .

3. Composition Program . A computer program organizes the job-task infor-
mati on contained in the data base into a sequence of frames accordin g to the
formats developed in the first phase of this study . The frames of i nforma ti on
are then stored in memory . They can then be edited on a CRT terminal and
printed automatically via a typewriter , a computer output microfilm (COM) device ,
or in some other way . Copies are produced using standard techniques.

FIEL D TEST~N IJ. A ~ie1d test will be conducted to determine if the innov ative
ins tructio nal material enhances the learning of procedures in an onboard train-
ing environment. Three types of instructional mate rials will be evaluated and
compared ; i .e., existing paper TM checklists , experimen tal paper modules , and
experimenta l microfiche modules. The experimental modules will consist of
information formatted to optimize the learning of these procedures. Recent
gradu a tes from an ‘A” school who have un dergone no onboard training on the
experi nenta l tasks will serve as the subjects. A total of 60 subjects wi l~ be

James A. Aaga rd , Ph.D. and Richard Braby , Ed .D. Learning Guidelines and
~]1orithms for Types of Training Objective s. TAEG Report No. 23. 1976.
Training Anal ysis and Eval ua tion Group, Orlan do , FL AD A023066 .

8 Harold E. Price , Develooment of a Draft Speciffcation for Technical Manua l
Oi.ialitv Assur ance. 1975. BioTechnology , Inc. Prepared for Naval Ship
Resea rch and Development Center , Bethesda , MD. Contract N00167-76-C-0012.
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randoml y assigned to six experimental groups consisting of 10 subjects per
group. Subjects w i l l  be es sent ial ly naive regarding the tasks to be learned.
They wi l l be tra i ned to perform either an operator or a repair task using either
the TM checklist or one of the experimental modules. Upon completion of the
training the subjects will be given a proficiency test and a written test
desi gned to measure their level of learning and ability to perform the designated
task. Scores on proficiency and written tests wil l .b~.evaluate d ~n- a 2 x 3factorial design iilustràted belàw.

Type of T ra i ning Mater ial

Traditional Innovative Innovative
Tech Manual Tech Manua l Tech Manua l

Microfic he
OPERATOR TASK

REPAIR TASK

ECONOM IC ANALYSIS. The Training Effectiveness and Cost Effectiveness Prediction
(TECEP) cost model will be used in documenting the cost of producing an d using
the innovativ e and the traditional TMs. The cost model appears in TAEG Report
Uo. l6.~ An analysis will be made in which the costs and benefits of the various
formats will be compared .

RECOMMENDAT ION S

Based on this study , recommençlacfons will be made on how to:

• present procedure checklists in TMs in such a manner that they
support training

• format training materials to be used in teaching procedures

• use computer aids in authori ng these materials.

DELIVERABLE PRODUCTS

The follow ing products will be delivered at the end of the project:

1 . specifications of formats for presenting procedures in TMs or in
training modules associated with these manuals

Richard Braby , Ed.D., James M . Henry , W illiam F. Parrish , Jr ., and
Will iam M. Swope, Ph.D. A Technique for Choosln~ Cost-Effective Instructional
Delivery Systems. TAEG Report No. 16. 1975. Training Analysis and Evaluation
~ àup, Orlando , FL. AD A012859.
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2. sample modules using these formats

3. a report describing the experimental eva luation of these modules and
recommendations that result from this stud y

1. cor~ uter programs for automatic composition of author workbooks ,
related data bases , and training modules for procedural ized tasks.
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BE&E SCHOOL MICROHCHE STUDY PLAN

INTRODUCTION

A microf iche reader usabi l i ty study by Keeler and Rizzo 1° demonstrated
that typical recruits can readily be trained to use a variety of microfiche
readers as wel l  as perform the branching task required in prog ramed instruction .
In addi t ion , study results indicated that s igni f icant differences ex ist across
types of readers in time of load ing/unloading, time to perform the branching
task , an d error rates for the branching task. These findings encouraged the
con tinuation of the next phase which will examine the effects of the microfiche
medium on training efficiency .

STATEMENT OF THE PROBLEM

As the logist ics problems related to the ever -increasing volume of training
materials become more acute , alternate instructiona l media are being considered
for schoolhouse as well as onboard Navy training. While microforms bave been
used for severa l years in educational institutions to present textual mater ials ,
the effect of this medium on the learning process is a relat ively new area D 4

invest igat ion. Before decisions can be made regarding the use of microfiche
for training, a comprehensive trade -off study is necessary to examine t~-e
relat ive cost considerations of traditional media vs. microfiche. The ~np~ ra t iv e
dollar costs for acquisition , handling , and ;toring of the training materials
are readil y quantifiable. However , the costs in terms of differential learn-
ing have yet to be determined .

PURPOSE

The purpose of this phase of the study program is to examine the effects
of the microfiche medium on traini ng efficiency . Training eff iciency , for
this purpose , w ill be defined in terms of the time required for an individual
to complete a course of programed instruction.

TECHNICAL APPROACH

The Basic Electricity and Electronics (BE&E) School , Se rvice School
Command , Orlando , has been se lected for this purpose , based on the following
factors:

1 . Self-paced nature of this training
2. Existing in-house use of microfiche hardwa re for testing
3. The Realist/Vantage I readers in place at the BE&E School were

found to be superior during the first phase of this study
4. Adaptabi li :y of the BE&E curriculum to the microfiche med i um
5. Ava ilability of CMI for data accounting.

10 F . Laurence Keeler and William A. Rizzo , An Evaluat ion of Microfich e Reader
~yp~~~ fpr Use With Programed Instruction. TA EG Report No. 35. ~~~Training Analys is and Evaluat ion Group, Orlando , FL. AD A0297 14.
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A samp le of trainees attend ing the BE&E Schoo l wi l l  complete the curriculum
using training modules that have been converted to microfiche. The performance
of these trainees wi l l  then be compared to simila r trainees who have used
traditional hard copy .

METHOD

SUBJECTS.

1 . Experimenta l Grout. A sample of approximately 30 males , repre-
sen ting a cross-section of BE&E trainees will be divided into three groups of
equal size:

LOW - Predicted completion in less than average time
MEDIUM - Predicted completion in average time
HIGH - Predicted completion in greater than average time

(The range of predicted completion times for each category will be determined
upon scrutiny of the distribution of predicted times of previous trainees.)

2 . Control Group. The control group wi l l consist of an equal
number of BE&E trainees , matched by categories , to the experimenta l group.
The contro l group will use the traditional hard-copy training materials.

SCHEDULING OF SUBJECTS . Scheduli ng of subjects will be contingent upon avail-
abi l i t~ of resources a~ the BE&E School. The number of experimentals at any
one time will probably be limited to six. Since the training is self-paced ,
trainees complete the curriculum at varying rates. As an experimental trainee
finishes , a replacement will be assigned as quickly as possible.

INST RUCTIONAL MATERIALS. The core of the BE&E curriculum consists of 14
hard-copy booklets or “modules ” of programmed instruction. These modules w i l l
be appropriately edited for conversion to microfiche (e.g., substitution of
m icrofiche frame n (imbers for page numbers and page number references). The
microfiche copies of the modules wi l l  not differ from the hard copy wi th
regard to content or lesson format.

EQU IPMENT. The fol lowing equi pment is required for use by the experimental
group:

1. sIx learning carrels , large enough to accommoda te the
microfiche reader as wel l as the breadboa rd and tes t equi p-
ment used by the trainee

2. six Realist/Vantage I microfiche readers with backup
replacement units for use within the school

3. six Real ist/Vantage I readers for use in the dormitory .

I -p . - -  - -~~~~~~~~~~~~
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TRAININ G FOR THE EXPERIMENTAL GROUP. Each individua l assigned to the experi-
ment al group will receive one-half hour of instruction on the use of the
microfiche reader , the forma t of the microfiche , and the branching ta~~. The
phase study demonstrated that this time per iod provi dt- ~ suf f ic ient  instr~~tion
and practice for the trainees to effectively use the microfiche equipment.

EXIT INTERV IEW FOR EXPERIMENTAL GROUP. A TAEG rep resentative will in~ erv 1ew
each experimental subject upon completion of the curriculum to discuss s~biective
experiences with the microfiche medium . Any problems encountereJ ..~- l l  tie
discussed at this time . The interview will be conducted using a detailed
questionnaire and will last approximately one-half hour.

DATA RECORDIN G. The time for each subject , ex pe ri mentals as wel l  as con trols ,
to complete each m odule will be recorded by the appropriate learnina center
supervisor. Additional time spent by the trainee on ni ght study and/or study
of “errichment materials ” w i ll be reported by ~he trainee to the learning
cente r su perv i sor for recor d ing . Times will be recorded either by the CMI
system , if operational , or manuall y recor ded , otherwise. Module and perforria n~etest scores for experimentals and control s will also be recorded and compared .

[)14TA ANALYSIS. The 2x3 factorial design for this experiment is depicted as
follows :

Category

LOW MEDIUM HIGH

Ex perimen tals

Controls

Ef fec ts  due to Groups , Categories , and Group X Category Interaction
wi l l  be analyzed by a two-way analysis of var iance . Quest i onna i re res ponse
frequencies will be compared using a chi-square test , wit h Yato ’s correct ion.
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APPENDIX F

OPNAV INSTRUCTION l SOO.8H , PREPARATION AND IMPLEMENTA TION OF NAVY
TRAINING PLANS (NIPs) IN SUPPORT OF HARDWARE AND NON-HARDWARE

ORIENTED DEVELOPMENT S (withoi. .. Enclosur e (1))
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O~~~~ CL Of THE CHI EF OF NAVAL OPERATIONS

W A S H I N G T O N . 0 C 2035 0

OPNAV INST 1500 .8H

3 Ju ly  197 5
OPNAV INSTRUCTION 1500.811

From : Chief of Uaval Operations

Sub j: Preparation and im~ 1~~iientation of Navy Tra~ r i c ~ : Plans
(NTPs) in sup2ort -~ f hardware and non-hardware oriented
developments

k~ef . (a) t;~ C~ AVINST 5000.1 , System Acquisition in theDepar tment of t i~c ~~vy
(b) SFCNAVINST 4000.29A , Development of Integra ted

Logistic Support for Systems/Equipments
(c) O P N A V 1 N S T  1500.11G , :-~avai I-vi:ition Trainiric~Program Polic ies , Responsibili ties and Procedures
(d) OPNAVINST 4950.iF , Administratior. of Foreign

Perso,~nel under the nili tary Assistance Training
Froararr

(c ) O PN A V I N S T  1500 . 4 4 , Res oons ibil iti es for Dev e lopment
of Training Recfui rements an~ Trainira Plans

(f) ~ P N A V L’JST llOlO .20C , Faci l ities Projects  ~an ua1
(g ) OPNAV I~~ST 4490.213 , Availabil ity of Fciuiprnent for

Training Purposes
(h) NAVCO~-1PT Manual , Vol ume 7 , Paragraph 075148
(i) d-- : c A 7 J NS T  1500.2F., Establishment and Coordination

o” Factory Training Proc~rams fo~ ~ti1itary and
Ci vilian Personnel ; responsibility and procedures
for

( j )  SF.C:-~;~~INST 4350.8A , Enginecrinc’ and Technical
Services; assla nnc-nt of responsiLility for
management ari~ control of

(k) OPNAvINST 5300.3, D~-~n-~lopment and ?eview of
Enlisted tanpower Rc-~~uirr-mcnts in Naval Shins

(1) OPNAVINST 1500.19C , . - L ~t t1or~~ t 2 - and Resoonsibility
of F1e~:t Corrwmanders ~n Chie f f.r Naval Trainir .~Act ivi t ies Ashore

End : (1) ;uide for Prepa~~~tion and Imp~~ rrent -it1on of ~~~vy
Trainina Plans

1. Purpose. This instructi~ - : establishes policies and proce-
dures , and assic;r~s responsibilities f~~r planninq , programmino
and im ? l e m e n t i ng  ac t ions  necessa ry  t n  p r ovtde  t r a in i n g  s n ; ~ortfor  systems , subsy stvms , subsystem components and non-hardware
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oriented -h-vt-rop rnent s, to ensure:

a. Coordination of billets , per~ or.nel , military construc-
t i o n  schedule , t r a i n i n g  support r e q u i r e m e n t s  and t r a i n i n g  pro-
~i r am  p l a n n i n c i  c o n c u r r e n t l y  w i t h  hardware developmer.t and pro-
duction; and

b. Efficient and adc-~ u at e  training programs phased with
tL e m t  oduction of new developments or modification to exist-
i f l q  sy s t -ni ~; or subsys tems .

c. Support of the policy ar.d management principles estab-
l i h h e d  by refer- -nces (a) and (b) ~- --r system ac~:Uisjt1nn in the
D ep a r t m e n t  of the Navy .

2 .  L~ t n c e l l a t i o n .  OPNAVINST l 5 O O . 8 ~ of 28 June 1972 is hereby
c a n ce l l e d .

3. E x i s t i n g  and pend ing  t r a i n i n g  p lans .  Upda tes  of ex i s t inc i
Navy T ra i n in a  P l a n s  (NTP ) and those initial NTPs currently ~n:~re~) a r at iOr 1  do net need to be conver t ed  to the NTP f o r i n ~ts
p r e s c r i b e d  h e r e i n  un less  it is conven ien t  to do so.

4 .  ~~~~~ This  i n s t r u c t i o n  app l ies  to p l an r i i n a  f o r  tn c  t ra in-
ing a t  m c l i t a r y  pe r sonne l  of the U.  S. Navy , N-iv -1l Rer~~rve ann
U .  S. N a r i n e  CorD s and ~ a rine  Corps Reserve . A d d i t ion a l ly , this
i n s t r u c t i o n  is w p licable  to personne l of other U .  S. Services
when a multiservice adaptation of a new system , euuiunent , or
other development is introduc ted by the Navy . As used in th i s
in ;truct ion , the term training applies to both ~ra inina and
‘- -lucation and  should  be app lied w i t h i n  t h a t  c o n te xt . . F u r t h e’
guidance with respect to planning for aviation and foreicn
training is provided in references (C) and (c), res~o-ctively.
The dir~ ction herein is app licable to planning for the training
associated with the introduction of technological , managerial
a~ d doctr ina l  developmen ts , the expansion Cr modification of
e~~istin c~ NTPS (when updates occur) , the re—establishment of
previo us training programs , and other actions requiring acquisi-
t~ on or allocation of personnel arid training resources. App l~-
cation of this instruction to the Naval Nuclear Power Training
Program is subject tr- the restrictions irt7- sed by aereements
bet~~een t h’ Departt er.t of the N a v y  arid the U. S. Enercy Research
and Development Adm inistration , .,hich affect the overall train-
m e  program for persor,nel associated wi th the operation and
maintenance of r,uclear prciDulsion p lants. The procedures
herein ra-j be ap1died to planning for the training of civi~~Lan

- I’V~)lflj es and fore i gn personnel concurrently with the planning
for  the training of military personnel. Enclosure (1) provides
a procedural guide to assist in thu formulation of a NTP .
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5. Discussion

0 a. P l a n n i n g  and Programming Training Requirements Con-
cur rently with Hardware Development and Production . The lead
time necessary to program for and to acquire billets, personne l
and training resources , to formulate and establish the train-
ing program and to train and detail personnel is normally
equivalent to the lead time required for the development , procure-
ment , and installation in the Fleet of the new material , tech-
nology, or manaqer ial process to be supported . Therefore , total
training requirements , including ship, shore , staff , and student
bi l le ts  and pe r sonne l ,  instructional sys tems (to include but not
lim ited to such items as instructional guides , training equip-
ment, audio visua l aids , and devices), mili tary construction
for (or modification of) training facilities, services and
other resources necessary to establish initial , follow-on and
replacement training operations must be incorporated in the
plann ing, programming and budgeting process during the initial
hardwa re development phase and made increas ingly de f in i t ive as
t h i s  development progresses.  Such p lanning  is required  for the
development of NTPs necessary to support the Intecrated Logis-
tic Support concept and other planning documents provided for
in references (a) and (b). Concurrently, action must be initiated
to define new knowledge and skills which may be required , to make
necessary chanoos in enlisted and officer billet classification ,
t ) adjust procedures for personne l administration when necessary ,
to e s t a b l i s h  or modify training programs and to change manning
documents. For programming purposes , the minimum lead times
required to meet ready-for-training dates are (1) five years
for military construction projects , (2) four years for major
training devices , and (3 )  three years fo r bille ts and expense
dollars .

b . Coordination of Training Requirements for Operational

~ife of Hardware. Wlth respect to a new system , equipment , or
other development, personnel trained in installation , operation ,
mai ntenance and operational employment must be available for
j;,~-ra tional and technical evaluation , for operational introduc-
t ion , and for each subsequent installation . Development and
implementation of the training program must be closely coordin-
at &~d w ith the developme nt, procurement and installation of the
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hardware . Thu rca fte r , rep lacement  personnel  mus t  be t r a i n e d

a in numbers required for the full operational lir e of the hard-
wire. The train irin ~roqram must he maintained (-orrent to
reflect any hardware nodifications which may affuc ’ the numbers
and types of skills required t o  support them and to reflerr .;iip
and shore personnel work assignment practices. Close and effec-
tive coordination between the Offices of the Chief of Naval
°p’-rations , Commandant of the Narine Corps , Chief i~ f N a t a l
Naterial , Chief o f Naval Pe rsonnel , Chief of Naval Education
and T r a i n in g ,  Fleet  Commanders  in  Chief , and other princlpais ,
is essential to the establishment arid continued supr :-ort of a
suitable training program .

c. Iden t~~fication of t1annciwe r_ Nee cln . The formal :JTP pre-
pared in accordance w ith enclosure HT~~in addition to es’-ab-
lishing the training program , serves :~~, an official ciocumc-- jt
to idt-n ti fy t~n need to c han g e Nav~ e n d - s t r e ng t h  to accom odate
t r a i n i n g  and traIning support manpower r e q u i ro ”  n t s .  App l i cab le
D e p u t y  Ch ie f  of Nava l  Ope ra t i ons  ( DCNC)s ) or Director , Majo r
~taft Offices (DI~SOs) provide for Navy end-strenoth ad~ ustr-ents
during the annual development of the Program Objective s Memor—
andur t ( P O M )  . A l t e r n a t i v el y ,  the NTP i d e n t i f i e s  the r equ i r emen t
for  t h e  Chief  of N aval  Operations to rep rnor ar ’  mrinpo ’ .’er as sets
wh en  an i nc r e a s e  to Davy e n d — s t r e n g t h  is not r e - n it r e d  or cannot
be ob ta ined .

d. Identificat l 00 0f ‘ir no J-’e~jL1rements. Unoer the
provisions of reference (e) , each DCN ( and DD~° has a direct
responsibility to determine training requirements for his
applicable operational areas and to ensure that train~ n ’~ pla ns
s a t i s f y  these r e q u i r e m e n t s , based on an a p p r o D r i a t - .- va l . i m t i o n ,
test and evaluation of t r a i n i n g  programs . The DTI , prepared
in accordance with enclosure (1), wi l l  provide the vehicle to
adeq uately defi - -i e the resources to satisfy these requirerr ats .

e. Identification of Facility Requirements. It is essentia:
that facility requi rements to accommodate new tr aining be oien t i -
f le d  as ea rly as pos s ib l e .  New f a c i l i t i e s  or e x i s t i n g  f a c i l i t y
altera t ions which cost in excess of $50 ,000 (excluiin i ri -n airs)
w ill normally require five years to program , construct , and be
ready for training equipment installation . Urcientlv required
projects cost um e less than $300 ,000 and meetino the urgency
cr it e rial of paracraph 2104 of reference (f) ray be obtained in
approximately 18 months; however , obtaining ap p r o v a l  of these
projects is usually difficult. Therefore , new tratning

57

~~
— — —--a- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~

- - 
-

- 

- 
~~~~~~ ---  . —-—

~~~~
-- - — 

~~~



-

i I ’D A ’ ’  I N ST 1 500 . 8H
JUL ~ 1q75

re j u i r e m e r m t s  f o r  w h i c h  m a j o r  t a c i l it y  m r : - ’ c t s  are ind ica ted  (n ew
con ;truction in excess of $50 , 0 0 0 )  and f r  which tra ;ned nersonnel
must be available concurrent with or prior t o  Fleet intrrc 1(:t i n ,
must be i d e n t i f i e d  at leas t  five years prior to Fl~~i -t  i n t r cj uc—
t ion  of the equiprn r l t  . An oppro:.: i mat ion  Of t :j (  f a c i l i t y  scope
and requirement (as a minimum ) must alse be available in the
same t ime f r ame . I f  t h i s  ~u~~d t ime i s  not  f ea s ib l e , t h en  f a c t o r y
t r a i n i n g  ous t  be inco rpo ra t ed  into the NTP u n t i l  th e  requi  red
facilL ties can be programmed and developed.

6. Pol icy. All planning , programming and imp lementing act:ons
for new sys tems , subsystems , suP-system components and non-hard-
ware oriented developments will include the resources necessary
to analyze , establish ~nd main tain correlated personnel and
training programs .

a. Bi llets , personnel , military construction schedule ,
trai ning hardware and training recuirements a:H capabilities
will be estimated during the early stacn -’s of systems develop—
ment for purposes of performance , cos t effec tiveness and
trade-off evaluations.

b. Total training requirements will be determined and
incorpora ted  into the POM and budget cycles for each project
as early as necessary to ensure that trained personnel are
available for cperational and technical evaluation , as well
as for the operational introduction of the related systen , suL —
system , sunsystem component , or non-hardware oriented development.
Simultaneous action will be taken to identify new knowledge
and skills required and to revise the enlister d officer
structures , qualifications , class if ication procedures , train-
ing programs and manpower allowances accordingly.

c. Recognizing that specific technical derails relating
to the desi gn of the system , subsystem, subsystem component ,
or non-hardware oriented development to be in troduced may
not be available in the early stages of a new development ,
i t  may be necessary that the i n i t i a l  NTP be prepared based
on experienced judgement. Though lacking in detail , the
in itial draft NTP will provide timely notification of those
developments having a major impact on training resource
requirements and the planning , programming and budceting
the reof.  Technical program data , which are the basis for
det rninine if a NTP i s requi red , must be provided to the
applicable DCNO or DMSO in a timely manner to ensure the
developmen t and approval of the NTP for introduction of
required resources into the programming cycle . A formal
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approved NTP is required for identif~ cation of training for the

~Ø 
Technical Evaluation (TECHEVAL) and (nerational Evaluation
(OPEVAL) and , in any event , at least three years in advance
o~ the planned Fleet introduction date . An update conference
of these N TPs will be held as frequently as necessary and will
be convened and chaired by the applicable DCNO or DMSO.

d. On Quick 1a-action Capability (QRC) or Rapid Develop-
ment Capability (RDC) procurement pr urams or other accel-
erated procurements , a NTP will be deve l oped as soon an
possiole; comment regardinc ~-R~ or RDC status will be included
in all training documentation relat h to this type of acceler-
iteu procurement.

e. As s t a t e d  in r e f e r en c e  ( c )  , when op e rat i on a l  ins ta l la-
t ion  and m a n n i n g  by Navy m i l i t a r y  p er s o n ne l  are a n t i c i p a t e d ,
the availability of t o O  hardware- for tra ining purposes has a
hi gher priority and more demandinci delivery schedule than
the operational installation . Compliance with this policy
will be monitored by the Chief of Dat ’ml Operations and waivers
will be oranted only in extreme cases.

f .  The approved NTP is t:h~ - ‘ificial statement of billets ,
personnel , and training requ i rements to support the introduc-
tion and operational use of new systems , equi pmen ts and other
developments , including non-hardware related development , i.e.)
managerial procedures. The validity of the information pre-
sented in t u e  NTP and continued improve rne~k t of the confidence
level are to be the uppermost concern of all participants in
the NTP development process .

7. Planning concept

a. The requirement to plan for billets , personnel , and
training exists regardless of the means by which a new develop-
ment is documented , planned , produced , or installed in the Navy .
Amplification of the planning concept and procedures for this
planning are provided in enclosure (1).

b. The principal events in the planning cycle are :

(1) Prompt ident i fication and assignment of Principal
Development Activity (PDA) or Project Manager (P11) for new
systems , subsystems , subsystem components , and non-hardware
oriented developments being introduced.

-* (2) Timely provision of technical program data to the
applicable DCNO or D1~!SO sponsor for determination regarding
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0 need for NTP and for delegation of authority in connection
therew ith.

(3) Development of draft NTP by applicable PDA ;
initiation of action to obtain inputs from other cognizant
cor~utands , as conside red necessary , on major elements of
tIme NTP.-

( 4 ) P rov i sion of d ra f t NTP to all conce rned prin-
cipals forty calendar days prior to convening a Navy Train-
ing Plan Conference (NTPC)

(5) Submission of comments and recommendations on
draf t NTP to PDA at least ten calendar days prior to NTPC.

(6) Convening of a NTPC to finalize the draft NTP.

( 7 )  Review , validation , approval and distribution
of the .-~TP.

(8) Incorporation of elements of the approved NTP
into other documents as suitable to their purpose.

(9) Initiation of programming actions for billet ,
personne l and training resources as set forth in the approved
NTP.

(10) Identification of billet , personnel and training
requirements in budgets , manning documents , equipment pro-
curemerit p lans , and other documentation.

(11) Implementation of the approved NTP .

(12) Repetition of these events in the frequency and
formality necessary to main tain the NTP current with the
status of the development.

8. Responsibilities

a. Chief of Naval Opera t ions

(i) Provide policy , procedural guidance and coordin-
ating .sction in planning and implementing training programs
in support of new developments and major modifications which
impact on training. (DNET (099H

(2) Participate in the development of NTPs by assist-
ing in the definition of skills and approving manpower require-
ments to support the introduction of new developments. (DCNO
(Manpower))
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P 
( 3 )  Initiate reproqramminc:J of  operational billet

u necessary to ~-;u~u)ort t~~e I u t r o d u c ti o r t  of new s y s —
ten , ~quipments , or other cleveloonn-nts . (Applicable DCNO
or ;i~-t~;O sponsor)

(4) Direct , supe rvise , and/or initiate the develop-
ment of NTPs to support the operational introduction of new
systems , equipments or other development. (Applicable DCNO
o r DM50 sponsor )

(5) Convene and chair NTPC for the introduction of
new systems , sub sys tems , subsystem components and non-hard-
ware oriented developments , as appropriate . (Applicable
DCNO or DM50 sponsor)

(b) Approve and promulga te NTPs and all subsequent
updates in t Ie - NTP formats outlined in enclosure (1) . (DNET)

(7) Coordinate the efforts of the bureaus , off ices
ari d co.rcmands of the Navy in support of training programs .
( DNET)

( 8) Make appropriate programming submissions and
- - ipport the n~eige tary  process , as necessary , to implement
aopro’:ed NTPs. (Applicable DCNO or DMSO sponsor and DNET)

(9) Ensure implementation of NTPs , and monitor and
ev aluate the quality of training provided. (Applicable DCNO
or  DM5 0 sponsor)

(10) Promulgate semi-annually a list of effective
NTP5 . (LNET )

( i i )  Promulgate semi-annually a schedule of NTPCs
(initial or updates). (DNET)

(12) Rewrite manpower authorizations , as necessary ,
if t m -ic NTP manpower requi rements can be expressed within the
over a ll end-strength and grade ceiling limits . (DCNO (Manpower) )

h. Conriandan t of the Marine Corps

( 1) P ar t i c ipate in the development of NTPs in all
cases where the training of Marine Corps personne l will be
a f f - -~~- l .

(2) Evaluate the adequacy and implementation of NTPs
and the quality of training resulting in cases where the train-
ing affects Marine Corps personnel; provide recommendations to

6!
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the  C h i e f  ot Naval Opera t ions  considered necessary to 1mprov~
training where Marine Corps personne l are affected.

C. Chie t of N~t v~~ M a t e r i~~

(1) Assiqn tO tim e cognizant Systems Command , oth - r
support acjency , or desi gna te d P r3j e c t  Mi n aet- r r e spons ibi l i t i e s
is PDA i n c id en t  to the ~ipprnv ul of a requirement for a hard-
ware or non—hardware oriented development.

(2) Identify at least ~eoi-~ nn u a lly  to app licable
L)CNi) and DM50 a l i s t  of h a r d w a re  and/or  non—hardware  o r ien ted
developments for which a N I P  or NTPC must be considered.

( 3 )  Review proposed N I P s prepared to s up -p o r t  the
i n t r o d u c t i o n  of a new or revised system , equi pmen t, or other
development.

(4) Coordinate trlining support actions among the

~;aval >~~ter ial Command components , when requir ed.

a. tems Commanders ,  P roj~~ct Managers  an d  o ther  Pr in-
cipa~ T - --olop ment Activities designated by the Chief of Naval
Material

(1) Pr vide to the Chief of Naval Material semi—
anu m i l l y  it  ~he end of the f irs t and th i rd quarter of each
fiscal ye ar a lis t of systems , subsystems , subsystem corn—
p e r  tD , and non-hardware oriented developments for which
NTPs — - n ld be conside re d and NTPCs aad update conferences
shouLd be converm ’-i .

(2) oevelcp dri ft NTPs to support the introduct ion
ot new s-~ :; tems , equ i pments or othe r  developments when dire cted
by th e Chie f of Naval Operations.

( 3 )  Cond m e t  log istic su~ por t  a n a l y s is ( ISA ) , as
r.:-jii r ed to assist in determining , among other logistic require-

qualitative and quantitative manpowe r req~ irements
(military or civilian) to support the introduction of new
systems , equipments , or other developments .
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(4) Unless otherwise -m i rected by tb : -  Ch i e f  of Nava l
Operat ions , announce and hos t NTI Cs , and prepare the draft
NTP on new systems , e~~ui pm ent , or thor developments .

(5 ) program , budget , all~~— - it~ and employ resources
to imp l ement  i n i t i a l  t r a i n i n g  an d/ or  f ac tory  t r a i n i n g , as set
f o r t h  in  approved NTPs , c o o r d i nat i n g  w i t h  the T r a i n i n g  Agency
responsible fo r  f o l l o w— o n  and/or  r e p l a c e m e n t  t r a i n i n g .

(6) Prog ram , bu d J t - L , a l loca te  an employ  resources
to prepare  - m d  f u r n i s h  requi re d t r a i n i n g  m a t e r i a l s  and
q ua l i ty con trol , with specification input support provided

~~~: 
the Training Agency .

(7) Ensure that elements of NTPs are incorporated within
other  p l a n n i n g  and f u n d i n g  documents , as appropriate.

(8) Report progress , sli pp ages and revis ions  in
imp lementing NTPs to applicable DCNO and DM50 sponsor when
considered appropriate .

(9) Conduct regular review of NTPs and associated
programs to identify need for chano s as the result c~f repro—
graming, budge t changes , development or production schedule
changes , equipment modification and other factors . Advise
all other NTP principals of the circumstances and need for
the change .

(10) Initiate action , consistent with the provisions of
re fe rences (a ) through ( j )  for development, procurerent , allo-
cation , installation , and depot level ove rhaul or repai r of
training systems and equipment , and for intermediate level main-
tenance of training sys tems and equipment when CNO has not desig-
nated a specific intermediate leve l main tenance  a c t i v i t y.

(11) Provide for alter ations , conversion and rehabili-
tation of the Training Agenc ies ’ fac i lities required incident
to installation and removal of training equipment consistent
w i th the provisions of re ference (h) .

(12) Provide for the review , by the Chief of Naval
Education and Training (CNET) , of cont rac tor furn ished
instructional ma terial designed for use within CNET training
programs concurrent with the technical accuracy and adequacy
review .

(13) Arrange for and provide factory or other specialized
contract training and arrange for inter-service contract train-
ing when required in accordance with the provisions of reference
( i )
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( 14 )  Provide eng inee r ing  and t echn ica l  se rv ice  asa authorized by refer ence ( j ) .

(15) Provide technical manuals  for use in initi at
and follow-on training.

e. Chief of Naval Personne.1

(1) Partici pa te in the dev- -lopn~-nt of NTPs by assist-
ing in matching the skills required to support the introduc-
tion of new developments to those skills required in the
c u r r e n t  and projected personnel  system . (P e r s — 2 , 4, 5)

( 2 )  Select and assign :he requisite numbers and types
of Navy personnel spec ified in the Manpower Authorization
(OPNAV 1000/2) as necessary to implement the approved NTP .
(Pers—4 and 5)

(3) Cor ~duc t NTPCs on proposed changes to Navy r a t i n g
and similar pc-rn - - nnel structure matters when directed by the
Chief of Naval Operations.

(4 ) Review m ropos als in draft NTP f o r  impact on the
communi t ies  -of personnel involved. In the -‘n -n t of non-con-
currence , provide an alternative with supporting rationale.
(Pers-4 and 5) In the case of new skills c r techrioloqy crianqes ,
their impacts on the occupational classification system should
be determined and proposed modifications to the system should
bk~ included (Pers 2)

( 5 )  cor .dur t occ i m - ational task analyses as spec~~f i ed
by tat- Chief ) f  Nava l  q t  r a t i ons  in supp c .r t  of new systems
and deve lopments. (Pers-2)

(6) Take t i m e l y action to establish new personnel
classification c a t e - p , ; i e s  necessary  to support  new systems

j  are m developments. (Pers-2)

— (7) Participate in NTPC as appropriate.

f. Chief of Naval Lducation and Traini~~~

(1) i- articipate - -is the Training Agency (TA) in the
development of the NTP in support of new systems , equipments
or other developments which impact on training activities
and p rog rams  w i t h i n  the Nava l Educat m e n  and T r a i n i n g  Command
(NA VEDTRACOM).
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(2) Provide planning, programming and budgetary
data which form the basis for manpower and other resource
requirements for the NAVEDTRACOM activities and programs .

(3) E s t a b l i s h  manpower and other resource require-
ments and their priorities to support the training activi-
ties and programs invo lved within the NAVEDTRACOM .

(4) Estanlish and conduct training based on re-
quirements approved by the Fleet Commanders in Chief in
accordance w it h  r e fe rence  ( 1) .

(5) For training within NAVEDT RAC OM cognizance ,
designate the appropriate a c t i v i t y  which  w i l l  par t ic ipa te
in th e rev iew of , and provide comments on contractor fur-
nished and initial training materials to ensure initial
t r a i n i n g  format is adequate and compatible with follow-on
and/or replacement tra ining.

(6) Review and provide comments concerning con-
tractor furnished or other initial training course curri-
cula and instructional materials.

(7 ) Program , budget , all oca te and emp loy training
resources to participate in initial t r a i n i n g  and to imple—
ment follow-on and/or replacement training as set forth in
approved N T P 5 .

(8) Identi fy need for changes to NTP and adv ise the
C h k e t  of Nava L pperations of the circumstances and need for
the recommended change .

(9) Participate in :-~TpC.

g.  - Ld-mmander i n  Chief U. S. l~t1antic Fiectr Commander in
Chief ot~~~~ . Pau j~~~~~ b ’i ec- t; CILef , B~~r c au  of M ed icinc  -inc
S u rg e r y ;  C h i e f  of Na~’a1 Reserve

;, ( 1 )  As aur:-ropriare , participate in the development
of NiP s.

( 2 )  Incorporate elements of ap- --roved NTPs in other
planning and f u n d i n g  documents  as ap pr o p r i a t e .

(3) Estaulish and cenduct courses of instruction as
necessary t o  i m p l e m e n t  approved NTPs .

( 4 )  P rog ram , budget , a l loca te  and employ personnel
and tra~~r m n  resources to participate in initial trai~1ing and
to implement follow-on and,’or replacement t r a i n i n g  approved
in NTP.
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~5) valuate t b -  a-~ - i uacy  of N~~ : c O I 1  ‘ .. j~~ d 1i t~j
n t  resul  ant  t rai  ning. Re comr ion-d to t n -  Ch ~e t  ~- t Naval
O p e r a t ion s  ic t ion s  necessary to lmprov . - ‘ r i i  n i n  ~~ .

0. Act io f l .  Addressees  w i l l  t i k e  ac L~ - 
~ecess ~m y  t a c a r r y

out  r e s p o n si b i l i tI e s  as set f o r t h  in p a r a y r  -i~~ t1 ~~~~, above .

10. Re~~~rts

a .  The N ew D e v e l o p m e n t  T r a i n in g  P l a n  ~NFdYrRAPLAN ) ~s a
C immnand  and  M a n a g e m e n t  In f o r r : mt i o n  Sys 0:n ir ~t t-n ~ ed to provi de
an i itoma t~~i means of r e c o r d i n - m  , up k i t i n g ,  and d i sp i a y ln c
t m ’  resouces , m a j o r  m i l e s tone  an d  actions ani~~or deczsions
requ ire d for ~mp iementation of NTPs . The in i t ia l in~~roduc—
tion of the data into the NEDiRAPI..-\N -.~il~ oe accomp l i shed
by : :d-~i (099).

n . Semi—annual review ar,d :m:date of the -data will be
accor-plished P7 the cognizant DCNO and )~-1~ u ’ s. ~evie~ and
i p u at e s  s -i l l  be completed ~t. the buginn i my ot the first arid
tmll r i qu ar t er s . This  system wt l l not only include approvea
N T P s  h- u t w i l l  ~ t e nt i  f y  new dev€  1 opnen~~s ‘qh i c l i  u l t i m a te l y
r n - m y n e c e ssi tat e  de ‘elopment of a NTP . ~ch iie i t  is recognized
t h i s  l ar  t e r  ca teco rm ’ w i l l  inc  l u-ic o n l y  m i n u s c u l e  da ta  w i t h
the i n i t i a l  i n p u t , it will se rve  to ens~~re ~- l a n m in q  f o r  long

-- 
range development .~ are initiated in a timely manner.

c. The N E D ~~i~AF-~~~N will be a’.’ai~~i~. le for use of the Train—
i n-~ and F;ducar ion Req-u i remen s Panel (TPP) - i u r i  my e-~ch P r o g r a m :
O b je c t i v e  ~-N-rro ri ; uurr ( P O N )  d e v e l o p m e n t  cyc l e  i n  order to e n s u r e
t h at  n e w/r ev i s e d  r e ;o ur c e  r e q ui r e m e n t s  are i n c lu d e d in  the  l a M .

d. -i -~~ :orm i~ of the  N E D T R A P L A N  is f u r n i s h e d  as A m : n e n d i x
A.

‘ . Symbol Oi’NAV l~~40—3 is assigned this rn nrt ing require—
men t .  -

- , . - 1’ ~I i / / i ~~
- 

.- -  -

~~_~~ _ (~~ ‘~~~~A

5-

C . N. ~-~J CUELL

~s - j  a ty Direct - - ‘

- - 
N a v a l  P u  i - - at i on  & Tr i i ni ng

DiStribution :
SNDL A3 ( CNO )

A4A (CL(NAVMAT )
A S ( H i m r e a u s )

(C MC)
21A (Fleet Commanders in Chief) (less CINCUSNAVEUR)
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Distribution (Cori t ’d)
SNDL 22 (Fleet Commanders)

23 (Force Commanders)
24 (Type Commanders) (Less 24J FMF)
2 F  (Operational Test & Evaluation Force Commands

& Detachments)
26H (Fleet Training Groups)
C4K (Project Managers)
C4L (Director Navy Labs)
FOl (OCEAN MT)
FE1 ( ‘OMNAVSECGRU)
FG1 (COMNAVTELC OM )
FKAI (S YSCOMHQ)

FKP13 (NAVSEC)
FKR7A (NAVAIRSYSCOMREP)
FR1 (CNAVRES)
FS1 (NAVINTCO M )
FT1 (C~;E’i)
FT2 (CN ATRA )
FT5 (CNTECHTRA )
FT 63 (CPL Ts )
FW1 ( COMNAVW EASERV)
V 3 (COMCAB EAST-WEST )

Copy to:
SNOL h2~ (Independent Offices (NAVCOMPT , CNR , and OCMM (only )

2 l A  (r leet Commanders in Cnief) (CINCUSNAVEUR , only)
FT64 ( NAVTRAE QUIPCEN )
FT73 (NAVPGSCOL )
FT75 (NAVW ARC OL)
FT78 ( NAVEDTRAPRODEVCEN)

Stocked.
CO , NAVPUBFOR MCEN
5801 Taoor Ave .
Phila ., PA 19120
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APPENDIX G

OPNAV INSTRUCTION 3500 .348 , PERS ONNEL QUALIFICATION STANDARDS
(PQS ) PROGRAM
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OPNAV INSTRUCTION 3500.34B ~

Sutj : Personnel Qualification Standards (PQS) Program

Ref: (a) OPNAV IN ST 3500.32A , Subj : Shipboard Training
(b) OPNAVINST 1500.11F , Subj : Naval Aviation Training

Program policies, responsibilities and procedures

1. Purpose. To promulgate policy , procedures and responsi-
bilities for the Personnel Qualification Standards program .

2. Cancellation. OPNAV NST 3500.34A of 20 August 1971 is
hereby canceled .

3. Definition. The Personnel Qualification Standards (PQS) (R
program is a method for qualifying off icer and enlisted
personnel to perform assigned duty . A Personnel Qualification
Standard is a written compilation of knowledge and skills,
derived from task analysis , required to qualify for a specific
watch station , maintain a specific equipment or system , or
perform as a team member within the assigned unit. A watch
stat ion , as it applies to PQS. refers to those positions

-
~~~ normally assigned by a watchbili , usually of four-hour dura-

tion , and , in the majority of cases , operator oriented.
Maintenance refers to those tasks which pertain to ter’hnical
upkeep of equipments and systems . Performance as a team
member within the unit refers to those collections of know-
ledge and skills appropriate for standardized qualification
‘An ich are not peculiar tO a specific watch station or equip-
r~ent , but appl y more broadly within the unit. A PQS is in
‘ne format of a qualification guide , which asks the ques tions
a trainee must answer to verify his readiness to perform a
g iven task , and provides a record of his progress and final
certification .

4. Background

a. The concept of standards for personnel qualification
is not new to the Navy . For many years past and in many
functional areas , various forms of qualification standards
have been in use. The observation of an off icer ’s performance
on the bridge as the basis for the captain certifying that
officer to be a qualified officer of Lhe deck constitutes
the application of performance standards. The first
lieutenant applies a similar approach to “hands on ” perform-
ance evaluation in the qualification of helmsmen and boat
coxawaine . The detailed check off list approach to watch

70
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station qua1~ ficat~ on ~~~~- su. -nri res is inother example of
the app~ icat~ori of qudilfication ~tandards . The processing
of the Navy aviator through a replacement air wing also
represents the application of standards for personnel
qualification .

b. There are many functional areas in which standards
for personnel qualification have not been promulgated , are
not consistent in usage, or, i f they had existed in the
past, have fallen ~nto disuse. The increasing need for
improved job performance within a fast-flowing stream of
Navy personnel co.~~inaes to make proper qualification of
individuals a matter of urgent significance .

A) c. The method for systematically examining and recording
the knowledge and skill required for task performance is
known as task analysis. Navy Occupational Standards and
Personnel Qualif ication Standards are to be developed from
the common data base generated by task analysis. Occupa-
tional Standards state the skill standards required for
prufessional in—rate duties. Personnel Qualification Standards
provide, in the main , the operational skill standards for
watch station duties. The training required in support of
these standards ~s to be met through the coordinated design
of school and on-board training programs and associated
t r a in ing  material.

A ) d. Tne Personnel Qualification Standards developed to
date have proven to be beneficial to those commands that
have fully supported the PQS as an e1en~ nt of a well-managed
unit training program. In those commands where the PQS
progr am has not been successf ul , some of the following
conditions have existed :

(1) Inef fec t ive  management of the overall uni t
training program.

(2) Failure to use sufficient numbers of supervisory
• - personnel to execute the PQS program , or the unit’s overall

training program.

( 3 )  Failure to establish a program to prepare super-
visory personnel as PQS qualifiers .

( 4 )  Failure to establish and maintain an adequate
PQS reference library of technical , procedural , and rate
training manuals.
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(5) Failure to establish individual qualification
goals or time limits.

(6) Ineffective or nonexistent monitoring of indi-
vidual qualification progress.

5. Policy . In implementing the PQS program , the following (R
poli~Ies are promulgated:

a. The PQS program is an element of the overall unit
training program, as addressed in reference (a) fo r shipboard
training and in reference (b) for aviation training. As an
element of the shipboard train ing program , PQS is to be
incorporated as the keystone program for unit  watch station
qualification . The responsibilities for shipboard training
as stated in reference (a) are equally valid for the PQS
qualification program. However, to permit rapid and effec tive
implementation of the PQS program into the overall shipboard
and aviation training programs, specific responsibilities
are detailed in this instruction . Once satisfactory imple-
mentation is achieved , the need for this instruction will
have been met and its contents will then be incorporated
into references (a) and (b).

b. Those PQS to be developed and their development

S priorities will be approved by the Chief of Naval Operations .
PQS will be developed with emphasis primarily on surface
shipboard watch station qualifications . However, some
development assets will continue to be allotted to aviation
related PQS, a limited number of high priority engineering
equipment operating and maintenance PQS, certain PQS for
areas of general applicability across many occupational
groups , and updating of existing PQS .

c. Implementation of PQS is appropriate in surface ships
and aviation units , and iS directed for use therein as indi-
vidual PQS packages are published . There are no current
plans to develop PQS for specific use in submarines , since
existing qualificat ion programs predating PQS are in force
and are viable. The PQS program is not applicable to nuclear
propulsion or the FBM weapons systems , which are handled
under special procedures and are there fore not included in
the scope of this instruction .

6. Responsibilities and action

a. Chief of Naval Operations

b
72
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(1) Director, Naval Education arid Training (OP—099)

(a) Promulgate policy for stating requirements ,
organizing , supporting, and adminis tering the PQS program .

A ) (b) Integ i ...ce and promulga te PQS development
priority listings , updating such listings semi-annually in
June and December.

R) (C) Evaluate PQS program e f fec tiveness and
determine when its management should be incorporated ful Ly
into references (a) and (b) .

A) (d ) P ublicize the PQS program as the keystone
program for shipboard watch station qualification .

A) (e)  Coordinate action by Deputy Chiefs of Naval
Operations and Directors , Major Staf f  Offices , as specified
below .

A) ( f )  Coordinate development of a plan for inclusion
of PQS , where appropriate , as one of the prerequisites for
rate advancement.

A) ( 2 )  Deputy Chiefs of Naval Operations , and Directors ,
Major Staff Offices, in areas of cognizance:

(a) Appcove requirement-s and set priorities for
PQS development.

(b) Provide procedures to effec t changes to unit
training organization and administiation to achieve success-
ful PQS implementation into unit training programs.

A) b . Fleet Commanders in Chief

(1) Direct the PQS program as one element of uni t
training in their respective fleets .

(2) Forward new PQS requirements and recommended
development priority to the Chief of Naval Operations (OP-099)
as needs are identified.

(3) Establish organization and procedures for PQS
program administration , in accordance with policy direction
of the Chief of Nava l Operations.

73

S



—5. -- -5-- - — - —--- —

OPNAVINST 3500.34B
MAR 3

(4) Establish PQS implementation teams to assis t
individual commands with the introduction of PQS into unit
training programs .

(5) Include an evaluation of PQS managemen t and
effec tiveness as part of the command inspection of unit
training programs.

(6) Provi de personnel, insofar as resourct.s permit ,
to participate in workshop development of new and revised
PQS.

( 7 )  Submit recommendations to the Chief of Naval
Operations to improve PQS implementation and existing PQS
material .

C. Chief of N aval Personnel (A

- 
(1) Provi de for recording of PQS qualifications in

service records as part of Navy training history.

(2) Include consideration of the PQS program in
research conducted on procedures for shipboard training
and training admini8tration .

(3) Include completion of the appropriate PQS as
prerequisi te for assignment of those NEC ’s which may be
earned by on-the-job training.

(4 ) Provi de policy direction concerning the appro-
priate use of PQS as a source for questions in the preparation
of advancemen t in ~ate examinations .

(5) Participate with the Director , Naval Education
and Training and the Chief of Naval Material in the deve lop-
ment of a plan for appropriate inclusion of PQS as one of
the prerequisites for rate advancement.

d . Chief of Naval Material

( 1 )  Review all new and revised PQS related to equip-
ments , systems , and other technical ar eas under his cognizance ,
to ensure techn ical adequacy .

( 2 )  I dent i fy  in Navy training plans the requirements
for  new construction PQS development.
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R) (3) Provide to the Chief of Naval Education and
Training task and skill analysis data upon which applicable
PQS can be developed .

A) (4) Provide for inclusion cf information in opera-
tional and mainte n ance te chnical manuals , which will enhance
their use as study references in meeting the qualifications
requirements of PQS.

A) (5) Provide personnel to participate in workshop
development of new and revised PQS when flee t personnel
possessing sufficient technical expertise are not available .

A ) (6) Participate with the Director , Naval Education
and Training and the Chief of Naval Personne l in the develop-
ment of a plan for appropriate inclusion of PQS as one of
the prerequisites for rate advancement.

e.  Chief of Naval Education and Training

( 1) Fund and develop PQS which have been approve d
for deve lopment by the Chief of Naval Operations .

R) ( 2 )  Review and approve PQS prior to publication ,
subject to concurrence by the command(s) concerned.

R ) (3 )  Establish the means for changing existing PQS
to reflect new requirements and improvements , based on
fleet experience , and for identifying such changes in PQ~
revisions.

(4 )  In corporate the use of PQS by individuals
undergoing shore-based formal tr aining.

R ) ( 5 )  Provide for inclusion in rate train ing manuals ,
which wi l l  enhance their use as study references in meeting
the requirements of PQS .

R) (6) Publish a total listing of PQS available to the
fleet , up dating at least semi—annually in August and February ,
together with a l ist of PQS in development and planned for
development.

(7) Provide support to the Fleet Commanders in
Chief by:

A) (a) Providing training to PQS implementatio~
teams.
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~b )  i~u i - - :~i r ~~ guides iur the on—board use and
‘~~~~n~~~~~a5jon o: PQS .

(C) Parti~-~ pating in ciie development of org ani- (A
~~~~~~~~~ and administration plans , to assist in effec ting
satisfactory imp lemen tation of PQS into unit  training pro—
~~ams .

(8) Provide support to the Chief of Naval Material

(a) Determining th~ requirement for task and (R
skil’ analysis data upon which Navy workshops can write PQS
for new construction units .

(b) Determining the manner in which information
to support ~QS is to be included in operacional and main-
~.enance technical manuals.

~ J. L. HOLL OWAY III

Sis tribution : CH EF OF NAVAL OPE ;~AT)ON-SNDL A4A (Chief of Naval Material)
(Bureaus)

2lA (Fleet Commanders in Ch i e f )  (Less CINCU SNAVEUR )
FRi (Chief of Naval Reserve)
FT1 (Chief of Naval Education and Training )

OP ’s—099 (10), 10, 29 , 39 , 04P and 59

Copy to:
SNDL 24 (Type Commanders) (less 24J-FMF)

28 (Squadron , Division , and Group Commanders -

Ships )
29 (Warshi ps)
30 (M ine Warfare Ships )
31 (Amphibious Warfare Ships)
3~- (Auxiliary Ships)
33 (Patrol Crafts)
4 2  (Naval Aviation)
C4K (Pruject Managers u~ der the direct command of

Chief  of N av a l Ma te r i a l )
}-5KA1 (Systems Command Headquarters) (10) (NAVSEASYSCOM)

(50)
FT2 (Chief of Naval Air Training)
FT5 (Chief of Naval Technical Traini&’ig)
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Phila. , PA 19120 (100 Copies)

( S

—,

77/78

— a- ~~~~~_~~_._ - - _  - ‘~~~~~~~ — —.--_-_-.~~ .-ai~ . - -_ _
~~~ 

- - _______________________ —



Technic al Memorandum 77-3

APPEND IX H

THE CYCLIC PATTERN OF WATCHSTANDING TRAINING ABOARD SHIPS
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THE CYCLIC PATTERN OF WATCHSTAND ING TRAINING ABOARD SHIPS

The PQS Program is designed for use in watchstandin g training aboard
ship. There are PQS manuals provided for over 600 shipboard positions. These
man ua l s  l i s t questions the tec hn i c i a n  mu st answer an d s k i l l s  he mus t perfo cm
to be certified as quali fied to stand watch. They also refer the trainee to
other sources of information required in this certification process , such as
TMs .

Watc hstanding training occurs most frequently during certain specified
pr .ases in a ship ’s operating cycle. Dur ing other phases of the cycle, th i s
type of training will rarely be conducted.

Designers of onboard training material should understand this cycle of
ship operations in order to create materials that support specific needs in
the ship ’ s opera tions and to form realistic expectations on the extent that
these materials will be used .

Fl eet coninanders schedule ships to be in specific states of readiness at
predetermi ned times . One rea di ness con dit ion lea ds to the nex t an d a pattern
or cycle of operations is formed . This sequence of readiness conditions is
described in terms of a Ship Operating Cycle. For different classes of ships
this cycle may vary from 55 to 72 months .

The cycle of operations for an operational combatant ship typically
starts with a Regular Overhaul , which is followed by a period of Initial Type
Training , encompassing various deg rees of combat readiness. The next phase
usually includes a Forward Transit to an operating area , Fo rwar d Deplo ymen t,
and a Return Transit. This is typically followed by a Post-dep l oyment Upkeep
period . This sequence is repeated unt il the ship enters its next scheduled
over haul period .

This basic cycle of operation is described in the fol l owing pages for six
classes of ships in the Atlantic Fleet. The cycle is described as it was in
1 975. Al though the elements of the cycle may differ between fleets , or c hanges
occur over time , the following account generally describes the period ic phases
in a shi p ’s operating schedule.

The types of training performed during each phase of the cycle are
described; types of training that will not be performed in each phase are also
noted . Table H-l describes the cycle of operation for six classes of ships ,

• and includes the months for each phase of the cycle. Table H-2 presents an
estima te of the ra te that PQS materials are used in these classes of ships and
indicates probable heavy , medium , and low use rates by phase in the cycle of
operation.
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TABLE H-l. C I NCLANTFLT SHIP OPERATING CYCLES *

DO DOG CG
Phase Months Phase Months Phase Months

ROH 10.00 ROH 11.00 ROH 11.50

ITT 2 .6 2 ITT 3.20 ~TT 3.20

“B” 2 40 “B” 2 56 “B” 2 56

“A” 2.4 8 “A” 1 .80 ‘A” 1 .80

Transi t 0.46 Transit 0.46 Transit 0.46

Forward Forward Forward
Deploy 5.10 Deploy 5.10 Deploy 5.10

Transit 0.325 Transit 0.325 Transit 0.325

PDU 1.38 PDU 1.38 PDU 1 .38

“A’ 8.01 “A” 8.01 “A” 8.01

Transi t 0.46 Transit 0.46 Transit 0.46

Forward Forward Forward
Deploy 5.10 Deploy 5.10 Deploy 5.10

Trans it 0.325 Transit 0.325 Transit 0.325

PDU 2.07 PDU 3.00 PDU 3.00

ITT 1 .00 ITT 1.00 ITT 1 .00

“A ” 6.32 “A” 5.39 “A” 5.39

Transit 0.46 Transit 0.46 Transit 0.46

Forward Forward Forward
Deploy 5.10 Deploy 5.10 Deploy 5.10

Trans it 0.325 Transit 0.325 Transit 0.325

Pre-ROH 1.00 Pre-ROH 1.00 Pre-ROH 1.00
Total 55 Mos. Total 56 Mos. Tota l 56.50 Mos.

*C INCLAN TFLT 1975
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TABLE H-2. ESTIMATED USE RATES FOR PQS MANUALS EXPRESSED IN PERCENT
OF SHIP’S OPERATING CYCLE FOR THREE LEVELS OF USE

Heavy Use Medium Use Low Use

9% 63% 28%

DOG 10% 59% 31%

CG 10% 59% 32%

FF ~ lO% 64% 
* 

26” -

CV 13% 55% - 32%

AOE l l ’C 64% 25%

-~~~~

Averages 10.5% 60.7% 29.0%

NOTE: Heavy use projected for ITT and torward transit periods
Medium use projected for “B ,” “A ,” and Forward Depl oyment
Low use projected for ROH , POU , Re turn Trans it , and Pre-ROH

Ma intenance handbooks are used in conjunction with the PQS program ,
al though the extent of their use has not been measured and may be slight.
Normall y, PQS man uals refer the trainee to TMs appropriate to his job. How-
ever , discussions wi th a limited number of ships ’ PQS program managers indicate
that trainees sel dom take the t ime to look u p the i nformat i on i n the manual

— because today ’s manuals  make this a tedious process. In fact, much of the
information is obtain~ 1 by word of mouth from others on the watch.

REGULAR OVERHAUL (RON)

During the first one-third of the shipyard regular overhaul period the
eng i neering personnel are extremely busy removing equipment from the s h i p  for
overhaul in the yard (rip-out). Supply personnel are implementing the Supply
Overhaul Assistance Program (SOAP), a program in which spare equipment and
supplies other than that to be imediately consumed are moved to a warehouse
for inventory , freeing ship spaces for yard work. The second one-third of the
uird period is a slaLk period for non-eng i neering ship ’s personnel . The final
one- th ird is a high intensity work period in which the equipment is brought
bac~ onhoa rd, checked out , and problems corrected.

~E~ S0NN [L. Upon arriva l - ‘- . -
~~-° shipyard , the manning level o~ the ship drops .

ransfers take place , inci~..:ng unscheduled transfers of a few key petty
I’~~~~~ 

er ’u~ to meet manning problems of other ships . The comand usually approves
~~~es”s, for early outs , leave , and medical /dental care .
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TRAINING . It is dur ing this period that personnel are sent to “A” and “C”
schools and to t~ip~ cormiander required courses. This is especially true of
personnel in  the ~pLrations Department. Engineering personnel also prepare
for the Propulsion Examining Boa rd Initial Light Off Inspection (approxima tely
1 hour a day for one-half  of the yard period). This involves indepth systems
le ctures in preparation for oral and written examinations , inclu ding leadership
oral examinations for engineering petty officers and oral examinations for
CO/X0 . The ship ’s company must pass the inspection before the boilers can be
l i t off a t the en d of ove rhaul .

The PQS are used less during this period than any other period because
appropriate watches are not sto od and because the equipment required for this
training is normally not in operating condition.

INIT IAL TYPE TRA INING ,( ITT )

Follo wing a regular overhaul or post-deployment upkeep period the ship
goes to s~a to allow the crew to work together for the first time . In addition
to training, it is at this time that the engineering equipment and weapon
systems are tested and sensors aligned. The Propulsion Examining Board At Sea
Inspection must be passed during this period . At the end of this period the
ship goes through refresher training.

PERSONNEL. A major rotation of the crew has taken place. Most members must
qualif y or requalify to stand the various watches.

TRAINING . An intensive training effort takes place durin’j this period . Watch-
standing is at a peak; PQS is used more during this period than at any other
time . Refresher training is conducted on seagoing skills including damage
control , general quarters , en g ineer in g casualt ies , drills for man overboard ,
landing at a pier , etc. Team training is minima l during this period; basic
evolutions dealing with single ship operations are conducted .

DEPLOYED BRAVO

This is a period of individua l ship exercises using submarine and air
services and a period for obtaining special certifications and completing
inspections necessary for being fully mission ready. Special assist teams
come aboard (e.g., MOT U , Combat System Service Teams and Nuclear Weapons
ass ist visits). TowarJ the end of this period the ship ’s company will comence
pre-deployment preparations , including sending the 90 day letter , study of Sixth
Fleet operating procedures , and taking on the necessary supplies .

PERSONNEL. The essential watchstanders have been qualified prior to this
period . Now additional watchstanders are qualified using routine training
procedures .
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TRAINING . The PQS continue to be used but in a routine manner. The special
assist  teams provide tutoring on problem areas. Routine training periods
(perhaps 1 hour a day ) focus on activities in the imediate schedule of the
ship. Required ty pe coma nder exerc i ses a re con ducted .

DEPLOYED ALPHA

The shi p is considered mission ready . During this period major fleet
exercises are conducted and mult iship operations are performed .

PERSONNEL . If a staff is to come aboard , i t does so at this time .

TRAINING . Included are wardroom briefings on operation orders , ship procedures ,
• elec tronic warfare doctrine , etc . Rout ine training periods (perhaps 1 hour a

day ) are focused on act iv i t ies in the immediate schedule of the ship. Exercises
required by trie type commander are conducted .

TP.ANSIT (to depl oyment area)

This period is devoted to refining multiship skills while moving into the
forward area . A series of mini-exercises are conducted wi th the other ships
in the operating team. The ship is moving toward the end of its supply line
with no irr~ned iate outside help available.

PERSONNEL. Hig h motivation exists as personnel anticipate forward operations.

TRAININ G. This is a good time for PQS training and the teaching of Sixth Fleet
doctrine. Also, training is conducted in public relations for liberty while
deployed .

FORWARD DEPLOYMENT

This period contains advanced operating exercises and real assignments.
The intensity of operations during forward deployment varies sporadically and
is usually less intense than fleet exercises conducted to prepare for deployment.

PEI~SONNEL. Some turnover of personnel takes place .

TRAINING . The PQS are used to upgrade the watchstanders and candidates .

TRANSIT (from deployment area )

This transit is made quickly wi th few scheduled exercises or diversions.
Wor k performed is generally in prepa ration for stand-down or upkeep maintenance
to be performed after arrival at homeport. Planning for leave/liberty is done
at th is time .

PERSONNEL. Relaxed atmosphere , high morale as a result of return i ng home.

TRAINING . Li ttle team training is performed. Individuals may plan shore-
based training , including “A” and “C” school courses , for the t ime in port .

_____________________- 
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POST-DEPLOYMENT UPKEEP (POU)

This is a stand-down or cold-iron period ; ships boilers are not heated.
The period provides maximum leave and liberty following deployment.

PERSONNEL. The largest group of people leave the ship at this time and m c i
those not shipping over and those attending school . Senior enlisted frequer
receive details of their next assignment. The ship still has more expertisE
onboard than it had when it left the yard but miscellaneous manning problems
in the team have occurred.

TRAI NING . Almost no training is performed . Some school assignments may be
arranged at this time .

PRE-REGULAR OVERHAUL (PRE 40F-l)

This period is devoted to inservice inspections by the ship ’ s company a~the type comander and in preparing a work package that specifies :

1. work to be done by the shipyard
2. work to be accomplished by ship ’ s force
3. follow-on work to be done outside the yard after overhaul .

PERSONNEL . Personnel are assigned off-ship training for yard period as
appropriate .

TRAINING . Personnel who will stay with the ship during the yard period are
indoctrinated in the work to be accomplished in the yard , how to get along it
the yard , and how to perform their duties in the yard. Training schedules fc
‘A ,” “C ,’ - and specialized schools are prepared now.

V
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A P P E N D I X  I

HEAD/BOOK TRADE-OFF ANALYSI S
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HEAD/BOOK TRADE-OFF ANALYSIS

A Head/Book Trade-off Analy sis is described by Chenzoff .~~ The
draft Data I tem Descrip tions COlDs ) that follow describe this type ana
and were submitted to the Nava l Air Development Center by Chenzoff. T
DIDs have not been formally issued by the Navy .

11 Andrew P. Chenzoff , Integrated Development of Training/Performance_A’
Requirements for Naval Air Mainten ance Personnel, 1973, Appli ed Scier
Associates, Inc ., Valencia , PA. Prepared for Naval Air Development
Warminster , PA. Contract No. N62269-73-C-0597.
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Z & O I W T , ~~ , C & T , O w . O,c~DATA ITEM DESClIPT~~N —

*c~( N C V

Head/Book Trade—o ff  (HBT0) Ground Rules UDI—M-X xx 3
) O t $ C S - P ~~ ,Os  • t~~~~ Øf l  • •~~• a o , s c  o s Y c

3.1 Head/Book Trade—off Ground Rules are one of
several intermediate products generated during the
perfoimance—aid task analysis. They are used to
decide whether tasks identified in the maintenance Ot , ( ~~t O - ~ -• c D

task analysis are to be covered in performanc e aids ,

I A P P N O v ~~~~ - —

7 .pp,~~$ C . ’ S Q . .  ~~~~~~~~~~~~~ * ‘ ,OwS. . . p

7.1 This DID describes data required by AR—XX ,
paragraph 3.2.2.8. V UCFC EN C EI ‘ M J ? ~’~ ,

b&VV ~ j Q j

7.2 The Head/Book Trade—off Ground Rules must be
established before the Task Identification Matrix is
annotated , as specified in UD I— M—XXX 4 and paragraph
3.2.2.9 of AR—XX .

7.3 Head/Book Trade—off Ground Rules revision
shall be proposed whenever data developed later in
the Integrated Development of Training/Performance— ~~~• ,,
Aid Requirements indicate that a different trade—off
would be beneficial to maintenance task performance. 

_______________________

Sr ‘t o —  . . S ’ U W C ’ ’ f l ½ S

10.1 Unless otherwise indicated herein , documents cited in this block
of the issue in e f f e c t  on t he date of invitation for bids or requests for
proposals/quotations , form a part of this Data Item De8cription to the extent
specified herein.

10.2 Representatives of the Navy and the contractor shall generate
the Head/Book Trade—off (HBTO) ground rules. One example of the type of
ground rule that can be made is the following :

“Instructions to remove or reinstall outer LRU protective covers ,
dust covers , etc., will be omitted from the performance aids. How-
ever , all access steps required for performance of tasks within
WRUs shall be deBcribed in the MIAs .”

10.3 In deciding what combination of training and performance aids will
1 - be used to support job performance requirements , the following factors should
.‘~ be considered :

a. Ease of learning

b . Ease of communication by book

DD ,
~!~‘~.1664 S~~ - o ~n ? . O ~~ . 4fl OO P t ~~~’( NO ~~ 

~~. ______ ~~ * 5 ~~~~t
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UDI—M -- XXX 3

i. DESCRIPTION/PURPOSE (continued)

training , cr both. The ground rules are determined through the  j o i n t
efforts of the Navy and the contractor.

3.2 The purpose ‘t~ the HBTO ground rules is to make exp l i c i t  t he
rules govern ing allocation of task coverage to performance aids and/or
training .

10. PREpARA-rioN INSTRUCTIONS (continued)

c. Task crit icality

d . Task d ifficulty (how prone to inadequate performance)

e. Importance of reaction time or response rite

i . Frequency of task performance

g. ~umber of similar task s

h. Psychomotor skill component of task

i. Rate of stimulus input

j. Rate of response output

k . Equipment complex ity

1. Equipment accessibility

in.  Envi ronmenta l  considerat ions

n. Mission criticality - - 
-

o. Consequences of impr oper step performance or -i task perform—
ance

p. Personnel hazards

q. Audience career crientat ion

r. Number of individuals who perform a task

3 l0.-~ The following genera l rules should be help ful in generating
4pecIfic rules . The rules tha t follow apply across systems. The t isk
analyst and the triini ag s p e c i a l i s t  must create system—specific rules
by identif ying classes o f system tasks that possess the named attributes.

90
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Two s e t s  of r u l e s  are  pres ented here——one  for  tasks tha t belong in the
training program; the other for tasks that should be described in MIAs .
Classes of systen tasks that have attribut es falling under rules in
both — s e t S  should be alloLo ted to both training and performance aids.

10.5 Put in training:

a. Tasks that are not very easy to learn on the job.

b. Tasks that are hard to communicate with words.

c. Tasks that need a great deal of practice for acceptable
perf ormance to be established .

d. Tasks where there is little room for error.

e .  Tasks where consequences of error are serious.

1. Tasks tha t do not take exorbitant sums of’money to train.

g. Tasks which are performed frequentl y on the job.

h. Tasks iii which the required speed or response rate does
not permit referring to a manual.

i. Tasks performed by a large proportion of the individuals
in a given specialty.

10.6 Put in Job Performance Aids :

a. Tasks usually performed in a fixed sequence.

b. Behav ior sequences that are long and complex .

c. Tasks that are r t l r r ~~y performed .

d. Tasks tha t involve readings and tolerances .

e. Tasks that can be mentall y rehear sed befor e the need to
perform them arises.

f. Tasks that are aided by th e presence of illustrations .

g. Tasks that utilize reference information , such as tables ,
graphs , fl ow charts , and schematics.

h. Tasks with branching step structures .
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10.7 The data sources to be used in creating Head/Book Trade—off
Ground Rules are the total set of system—descriptive and task—
descriptive documentation that the task analyst has been able to gather.
In add i t i o n , a great  deal of  useful information and insight will be
obtained fron5 participation in the Analogous Audience Assessment (AR—XX ,
paragraph 3.2.2.6).
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1 2 b E N T I ,  I C A , r) N ~~~~~~~DATA ITEM DESCRIPTION
£C.EN(Y

TasT~Td~~ tiffcatIon Matrix (TTN) kn o t~~f~~~ T
Head/Book Trade—off (HBTO) 

1UD~
M_XXX4

O f s  V P ? Q ~. P U V OO S t  a .e . .ova  O a t .

3.1 The TIM Annotated for Heat/Book Trade—off ____ _____

is a deliverable intermediate product generated by ~~~~~~~~~ 
-

the contractor dur ing the performance—aid task anal-
ysis. The annotated TIM results from applying the ~~~~~~~~~~~

Head/Book Trade—off Ground Rules to the Preliminary
Task Identification Matrix (PTIM)- The annotated
TIM indicates which maintenance tasks are to be coy— i .e-no .- . -

e r ’ d by performance aids, by training, or both.
*5 O~~. *‘ (fltL *’sON%~4eP

7.1 ThIs DID describes data required by AR—XX ,
paragraph 3.2.2.9.

V f l t F ( f l E . S C E % t M S* I.
bIO~~& I0~

~4 ( %  ~~~~~~~~ S

nf l  

10.1 Unless oti -~rwise indicated herein , documents cited in this
block of the issue in effect on the date of invitation for bids or requests
f o r  p r o p o s a l s / q u o t a t i o n s ,  form a part of this Data Item Description to
the extent specified herein .

10.2 Prs~paration of the Preliminary Task Identification Matrix
(IJDI—M—XXX1) requires that level—of—maintenance decisions be recorded in
the upper—left portion of the matrix cells. The head/book trade—off deci—
sions should be recorded in the lower—rIght portion of the same matrix

- - cells. This is done by the contractor with the assistance of a Navy
representative. The entries tha t are possible are the following :

—— — (dash) no maintenance task of this type is performed on
the hardware item.

H — performance of this task shall not be described in de~ ai1
in the MIA .

B — performance of this task shall be described ~n the per-
formance aid and it shall not be one of the specific be-
havioral objectives for training .
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