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The contents do not necessarily reflect the official opinion
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P~~~ACE

This Staff Paper consists of two documents which were
prepared at the request of the Human Factors and Operations
Research Division, ARO, OCRD, and submitted to thet office
in 3 1963.

The two documents are:
a. Requirements for Personnel and Tra Iniflg

Information, which proposes requirements relating to the
nature of personnel and training information to be furnished
concurrent with material development; and,

b. Identification of Personnel and Training
Information Req~imments, which describes the bases upon
which the proposed requirements were established and
outlines further Information needs.

These documents were the products of a joint APRO-
HuaRRO effort launched by a letter from Chief, Human
Factors Research Division, ARO, OCR]), on 7 ) ‘~ rch 1962.
The doc~~~nts were written by Dr. A. James t~ Knight and
Mr. Patrick 3. Butler of Rum.BRO with the assistance of
Dr. Robert Boldt and Dr. t~ rtin Wiskoff of the U. S. Army
Personnel Research Office.

HuaRRO participation took place under Thek SYSTEM.

The primary purposes of the belated publication of this
report are (1) to provide a more formal documentation of our
response to the HFOED request, and (2) to make it more
widely available within HumERO.

DDC’ TAB H
Unaimounoed
UStification___________

3y_________________

str~j ,uti~n/ 
-

AvailabiiftLC”~j o9
Avail afld/or

Dist special

- 

- IT - 
-
~~~~~~~~~~~~~~~~~~~~~~

—

4 ~~~ w1.

~~~~~~~~ ~~~~r-’~cr1~~ -w ~~~~~ ~~~~~~~~~ w —~
- —~~ — - .  

~~T. ~~~~~~~~-



IDE~~IFICA~TION OF PERSONNEL AND TMINfl~INFORMATION REQUIRE~~NTS

Military Problem

The Army’s ever-expanding inventory of complex weapon systems has
created an increased need for highly ekilled personnel to man them.
The sittatlon is further complicated by the fact that the characteris-
tics of the available manpower pool have not substantially changed to
meet new system demands. Therefore the task of providing proficient
personnel, capable of operating and maintaining new equipment as it is
delivered , has become a formidable one.

Critical to the availability of quelified personnel is the timely
provision of accurate information concerning the personnel and training
requirements imposed by each new item of materiel. Such Information is
needed for planning and development of personnel and training products
including duty positions , MOS, personnel qialificatlona, training
programs, training device requirements, etc. The degree to which this
information has been available has varied considerably. Access to this
information Is likely to become more difficult due to the Increasing
complexity of materiel and the administrative separation of technical
se’b.oola from Army materiel development agencies.

Research Problem

Early in 1962 the Human Factors Research Division of the Office of
Chief of Research and Development requested the Army Personnel Research
Office and the Human Resources Research Office to study means by which
needs for personnel and training Information could be satisfied.
Discussions -were held with representat ives of the Office of Personnel
Operations, Combat Developments Co~~~nd, Office of Civilian Personnel,
the Continental Army Co~~~nd , and individnal Army schools in order to
identify the nature of information needed. Documents concerning Army
organization, responsibilities, development processes, etc. , were
studied to establish the framework in which information must be
provided. Specifications, standards, resea rch reports, and so on were
surveyed to identi fy techniques for derivation and distri bution of
needed Information.

The first effort wes the preparation of requirements relating to the
nature and derivatio n of personnel and tra(n(ng information which must
be obtained from any materiel development activity. ~~~se requirements
are contained in the accompanying doc, nt. Th following discussion
offers explanation of those requiremen ts whose ra tionale is not readily
app arent from the description of the requirements.



-

Eature of Information

The development of personnel and training products demands precise
infor mation concerni ng the human capabilities , i.e., knowledges,
coordinations , aptitudes , and physical characteristics, required for
successful system perfontmnce.

~~sk Analysis. Determination of required capabilities must be based
upon the detailed analysis of task performances involved in operation
and maintenance of materiel. While the highly detailed analysis of
tasks forms a necessary tool in the accurate determination of personnel
and training requirements , it does not itself directly provide the most
useful information for the various personnel and training activities.

Firs t , mere descriptions of task elements do not define the human
capabilities which enable personnel to perform them. For example, the
technical knowledgea required to make certain decisions will not be
apparent from a description of the operations involved. Determining the
appropriate technical knowledges, like determining othe r human capabil-
itie s, is a highly technical process demand ing a thorough understanding
of tota l system.

Secondly, to detect a specific requirement , such as a critical
physical or safety requirement , may necessitate the detailed analysis
of large volumes of perfornm nce data (see Section 11-2-b). For each
personnel activity to scrutini ze such a volume of information in the
preparation of every new MOS would be prohibitive . However, such require-
ments will generally be easily identified during the course of a detailed
analysis of tasks, provided such analysis is performed by technically
competent human factors personnel. Infor mation concernin g these require-
ments , provided it is substantia ted by descriptions or examples of tasks
posing them, should be adequete for personnel and training development .

By confining the reporting of basic task analytic data to special
needs (Section 11-3-c), the developer or contractor is permitted greate r
flexibility in (i) adapting the analysis format to its manifold uses In
human engineering, design of tools and printed job aids, preparation of
maintenance allocation charts, etc., and (2) the means he uses to record
and update analytic information , e. g., use of automatic data processi ng
equipment.

Some description of tasks will, of course, be necessary for a
variety of personnel and training purposes. However, the highly detailed
“task and skill analysis” is considered more appropriately a tool than a
product.

Personnel and Training Products. While personnel and training inf or-
mation provided by the system developer should describe the human
capabilities which the system will demand, it has not been considered
appropriate f’r such information to specify the actuel nature of
personnel or training products themselves, e. g., length of training and
occupational specialties. Beyond lacking the mission, the developer
does not generally possess the technical capability to make such deter-
minations or the necessary access to inte rnal considerations such as
doctrine, available manpower and economic resources, and on-going
activities.
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It is recogni zed that infor mation concerning one personnel or 4
traini ng product is frequently required for the development of another ,
e.g. , the need to know length of training in establishing 1405 require-
ments. While the attempt has been made to exploit the develope r ’s
central system development role for communicat ion of such information
(Section II- l-a-(3)), the prima ry reBponsibility for this coordination
rests with the affected personnel and traini ng activities.

Consolidation

It is important that determination of all personnel and training
requirements be consolidated under a single analysis of tasks and
required capabilities. It is equall y important that this consolidation
encompass all other activities requiri ng a similar ana lysis. One such
activity is the prep aration of printed job supports , e. g., technical
manuals , which contain that information needed for performance of tasks.
Another is the breakdo wn of maintenance operations and the consideration
given to required skills in the allocation of maintenance funct ions .1
Finally , there is the general consideration of tasks and capabilities
in design of equipment for Improved operability, maintainability, and
reliability .

The need for consolidating these activities is critical. First , the *
substantial cost of securi ng common source data necessitates avoidance
of duplication. It is considered likely that if the determination and
reporting of all personnel-related requirements were adeq uately consoli-
dated, and maximum use made of existing reporting mechanisms, personnel
and training infor mation could be obtained without substantial increase
over present cost. I~~turaUy, this would necessitate initial inclusion
of personnel and trai n(ng information requirements in overall tecbn~ical
requirements in order that the contractor may incorporate the necessary
consolidation in his prop osals and cost estimates.

The second reason for consolidation is the need for all personnel-
related activities to be directed to~~rd the same sets of tasks and
hi~mmn characteristics if they are to be prop erly coordinated. For
example , the content of technical manuals and training programs must be
based upon the same information needs as derived from task performance
requirements.

Finally, selecting the optimum performance requirements (e. g.,
troubleshooting method ), or required characteristics (e. g. , technical
knowledges ) will frequent ly require the trade off of more than one
personnel-related consideration , e. g., balancing the desire to combine
duty positions with the need to keep each position homogeneous with
respect to training and selection requirements. Assessment of trade
off s requires simultaneous considerati on of all factors involved; this
cannot occur except unde r consolidated analysis.

)~ intenance of si~pplies and equipment: maintenance planning,
allocation, and coordination , AR 750- 6, 10 June 1957.
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Level of Detail

Information requirements vary as to the level of detail, depending
upon the nature of the personnel and training activity and the stage of
materiel development. However, two general types of information seem
to be called for. One consists of a rather general summary of the
system and its requirement s, for purposes of overall familiarization ,
planni ng, and coordination (Section Il-i). Such information could be
widely distributed to personnel-related activities as part of materiel
status , pro gress , feasibility, or other standard reports. While infor-
mation of this general nature is no-v provided upon occasion , there is a
need to assure systematic preparation and standard distribution of such
information. t~ ximum use has been made of existing technical reporting
mechanisms (Section 11-1-b ) in orde r to avoid addi ng additional data
milestones to an already complex net~’ork and to gear the volume and
schedule of personnel and training information to the size and rate of
progress of the system under development.

Those particular personnel and training activities responsible for
selection , establishi ng qualifications, or training of pers onnel for a
particula r system require more detailed information (SectIon 11-2 ) for
the development of their resp ective products. The primary consume r of
this information will, of course , be user and support training activities.
Detailed information is intended to augment rathe r than replace new
equipment training (NET) as a means for initial tra nsfer of technical
knowledg e. While NET serve s a necessa ry function , the increasi ng volume
and complexity of materiel has created difficultie s in (1) securing
higher level technical personnel from existing operational systems for
NET, (2 ) prep aration and administration of N~T In time to meet reduced
lead time requirements for traini ng development , (3) assuring total
capture of the large volume of technical information , (4) translatIng
technical information into complete and efficient training curricula ,
and ( 5)  assuring long-term retention of NET personnel for tra ining
development in the face of equipment test requirements and world-wide
manpower needs.

Both the availability of system information and the need for personnel
and training InformatIon will become increasingly detailed as design of
both materiel and personnel components of the system proceed from broad
concept to detailed design stageB. The continuous nature of system
design refinement makes it unrealistic to establish fixed information
requirements for al]. systems (beyond the require ment for aBsuring that
all information , is up-to-date). Thble 1 provides an indication of the
type of infonnation which would typically prevail at each major system
develop ment stage as we].]. as the personnel and training activities for
which this Information is needed.

Derivation of Information

The purpose of the proposed requirement is to establish standards
for personnel and training information, and not to provide guidance or
techniques for its generation , lacking an objective criterion, the
quality of personnel and training information, like that of a medical
diagnosis, can only be assured by specifying the bases upon which it is
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derived . The proposed requirements of Section III identify those
system considerations which form the logical basis for determination
of needed human capabilities. The analytic approach depicted graphically
in Figure 1 is based upon accepted standards for the systematic deter-
mination of personnel and training requirements and is consonant with
CONP..RC training policy.1 While the nature of information involved In
the analytic process changes continuously throughout system development,
the process Itself remains essentially the same and Is , for this reason,
treated in a separate section.

Implementation Needs

The initial step in the acquisition of personnel and training infor-
mation Is the establishment of’ information requirements. Were the
proposed requIrements to prove acceptable, Implementation would neces-
sitate the additional preparation of guidance documents and contractor
specifications. The purpose of guida nce documents would be to ident ify
procedures for in-house preparation of personnel and training informa-
tion as well as to supply standards for assuring the quality of infor-
mation procured from a contractor. Such a document would draw from
state-of-the-arts analytic techniques, data formats, information flow,
and so forth. SpecIficatIons would detail the nature and derivation
of information to be provided by the contractor and could be wholly or
partially referenced in Technical Requirements, Requests for Proposals,
and contracts.

Additional Needs

Identification of human capabilities required by new materiel forms
the keystone of effective personnel and training information flow.
However, there are other critical elements. After the materiel-
generated requirements are obtained from the developer, there remains
the need for exchange of other personnel-related information among the
separate personnel and training activities. This would include such
information as length of training, training device requirements, and
so on. Both the U. S. Continental Army Command and the Office of
Personnel Operations are currently engaged in efforts to define overall
Information requirements.

The need for identifi cation of personnel and tra ining requirements 3
continues after the system becomes operational owing to (1) apparent
inadequacies in personnel training, selection, classification, staffing,
etc., (2) changes in system mission or environment, or (3) subsequent
modifications in equipment design. Individual personnel and training
agencies must establish their own feedback mechanisms to keep abreast of
changing conditions . However, it will be necessary to maintain a central
analysis of the system ’s evolving needs throughout its operation just as
it wes during system development. Military requirements, specifications,
etc. , must be prepared for producers as well as developers of materiel.

i
3 _ _ _ _:1 ‘ Principles of curriculum development are described in Annex T

to USCONARC Training Directive, April 1962.



L~’ o~~~ -~ ~~~~~ . ofl’~~
~~~~~ +3 +) O • u-I W~~~~ W O ’ l

-P
41 V 10 41 • ‘~~ Pi ~~~~

.1-I ~~~~~~~~~~ $~~~~~~~ P4~~~ 
~~~~~~~~~~~h ~~~ WU 

~~~ 
~~~~t)~~~V

~~ 0 r ~~ V 0 0  ‘0
W .i-I ‘~~~k ~~ • .rI ‘~~~k~~~ • ‘~~ r’4 .

~
) W

~~~
i Q I  U .a~ ~~~~~~~

O i-i Co~~~ ,-~~J r I O W O W  ~ .rI~~~~r~~W rl rl W
Pi W ’ 0~~~~~-~ > 4’ ~~~W V

g~~~~g p k 4 o ~~ ~~~ O 4 ~~ W

~~~ O r 4 ~~~. ~~~~~~~~~~~~~ ~~~~~~~~~~~~~ rLI ’0~~~W

~~~rf W r l
L~
4 - P •V 0 W

‘0 +‘ di C) 0 O~~~r~~~43 U 4 ~~~~. X 
.j: i

4
~4 ~~~~~~~~~~ .~ 5

rl~~~ ~~~ ~-4 0 •r4~~~0 W  Ø q I ~~~’ + ‘ O

~~~~~~ ~~~~~~ 
~~~~~~ C) r-4 Qj 14 -P CI)

0 r 1 C 1 )
C ) 0~-i 0 Ø .rI

i-I C) ~~~+‘ ~-1 L._-
‘O W I  ~~~C)

O W  W 0
-~~~~~~ 

i-i u~

O W  ~~ -P c1: •r~~~~

~~~rI r-4
‘0

~~~ 
Il~~~ 

~~ 
~~~r4 0

H ~~~4’

~~ r.4
0 C  ~ ‘01~ QJI

’
~~ ~~~~~~~~~~~~

~~~~~~ 

.~~~~~~ °‘ a’

~~~~ 0 0  0 W
IO~~I~~~ •0,-I ~~~~~~~

o O U ’ o~ U ) 0 ~~~~
‘0

~~~~~~ 
P ‘0

04’  0 0 ~~ 4’~~~ ~~~~O

~~ h P O~~~PlO ~~~~~~ .U iEI q.,~~,

1-,
k

g o  V 0
I u-I

U •~~ 
‘-I

~~ ~~~~~~ ~~l

V
0 L

~~~ Ca) O .i-~ 0i

04 ’  0 -rI 0
rI rI rI k

~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
W 4 ~
4, ,4

01M I.
~ U

IW ~ U

6

H -~
:4 -

~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~ 
—

~~~~~~~~~~~~~~~~

-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~

--

~~~

,

: 

‘

~~~

-

~~ ~~

- 

~~~~~



I

140 E-4~~~~ to~~~~P >+‘ o~~~ 
,-4 P P

P~~H V 0 c- I  ‘0 0. 0 +) P rI di •i-I 4-i d) C) 4-’ .,-I .rIE-~E-l V O i P O  14 0) •,-4 I1 E + ‘ W 1 4 O P P P I 4
C) P r-1 14 ,0 4-. P. C) ~~ri d) 0 14 V 4) ,-I -rI W

~~~~~ 0 t 1~4 0) 0 P C I)~ .-.~~~~ 14 +)V ‘ 0 t o W O
- V 0 t O .~ V to ~~ 0 H 1 4~~H P

~~~~~~~~~~~~~
O P 0 0 0 0) 0 )

- H .,-I r-~~0.) to~~~~r4 ~~ V~~~~ M V P l W .O I~4)~~~~0)P.. O + ’ Ø 0 ) 4 - )  P 0 . 0  rl ’ri ’H 0 W. r l  fi - s P.r I
0 V 0 1 4 W ( 0  r ( 0 1 4  0+’ -P 0) ~~~14 r I .~, O r I -P W

O p- I rI ~~~~~4 ’ O C )  P r 1 +’ r - 1 0 ’ t  C) O P..a W  P 1  V
CiD~~ x~ > r-i Qi~~~ P C )  O 4 ’ P V  14 al ’P P r i V H,- I

~~~ 0 o v P o~ 0~~~ v ~~ P o o ~~ P.v 4 - ’ PO 0 W~~~~W14~~~~ P 1 4 C )  ,-I C) P 0 0 )~~ 4 0 0  P i P W 0~~r 4 1 4 W V 0 )
P~~ W 0 P l 1 4  P.. v~~~ ~~~ 4-’ Qi r-I V ~~~ 0 C )~~~~ +’ +’ r i V V

1 4 0

(0
p
0 P P

0)0 .H~~~~1i 14
“ (0 (0 ~ ri ri ~ 0 V 0) q-i

0) .0) 0 V 4-) C) .,-4 4~) ~~~,-4 O 14
• P P- r i  1 4 0  1 4 4~~ C) O r-I 0

O~~~ r l V~~~~ 0 0- P  H E  P’C0 W 14 1-4 0 +’
0 ) 14 ( 0 0 0 - P UE-. O 0 00  O+’ O2~~ - 060 Cl) +‘

~~~~ V -P c-i O 0 )  o c.-. P $ i P (0 (OP
i-I C) n r-’I +’ 14 P r 1 00

•0) 0 W 1 4 r 1 Cl) -H E-H Q 4-’ -I-)~~~~ H P
OI-~l 1-i + ‘0~~~~o 14 14 .-I l
~L4~~~~~ U+’ P c- i  O t o  0 1 4 0
Z l-4 P O P  O P k t O  -P P -P~~~~~ 00. ~~~I4’ 0 E H O P  U r I  P P 1 4 O

0) r~~r$ o P  V — (0 - H O ~~~C~ 0 P 0’—’ 14 tO P 1-~ -v-i 0) r-l •*
Z P.4 0. . - I P E r I  - P 0  “ s P W

~~~
CI) 14 P P r i  0 P 1 4  W .r-l 0
M O c-i O ‘ P( H J-i 0 -I-’ ~~~~ -~~-v-l r-1 H (0

I-l IZ ~-i 0-H  V -v-b E-I Cl) ( 0 0 ) 4’
• 4’ 14 0 V 0 1-4 ‘v-I P •rl (0 0)P.~~ r-I P~~~ V P  4-’ i-I W r-4 0 ) U+ ’• 

~ -‘~~~~ W 0 ~~~ b0 4-’ r-I P  0 ) 0  •-v -rl r I4~~ rI ’rl
~ W -rl l-4 P ~~~0 i-I P W .D ‘0 ,0

~~~~‘
. 0+’ O i - IV V  rI r-l

P i P  V P C ) r 4  0) ~~~0 P l  r-l 0 . H C) 4-’
~~~~~ p.a~~~ ~~~~~~~~~ ~~~~~~~ rl O +’ I )C)

~~ l-4 -r$ H U P  0 g . .  .P 4-’ c W C ) W 4’ W
0.14 (.-, ,-I W P ‘0 0 H 4-~ 0)

0) 0 W > .W V  0’0 V t O
~~ 0 P . P~~~ 0 ) 14 c-~~OQ ,
IZ V -H ri V P (0 1-4 • V 0) • ‘61 0. 1-i 14 14 i-I -H

O H  P V P  P 0 ’ H O~~~ P 0 .~~’ +‘ -v-f P .rI O .rl P
U)~~~ i-I ‘H .—4 (O P 0 . C)  i-I C) P~~ -~~P r I P E W r f

C ) 14~~~ 0J -P 04 bOO’~~~ 4’
P 0 P0 ~~~ P O c ~ V P W  W W ~~~~V0. IZ H ~ -P H 0. ~~ -P ‘—‘ H 4-~ H’0  14 ~-i (0 V 4-’

i-I
P

r C) --

~~0 ~- I P  -P 0) r4
V H P. 0 P 0) W

IZ 0 ~piH 0 P 0)
14 00. 0 -H ‘0
P-I 

~~~~~~~ 4’C) ~~~~~~~~ 14 o~~ PP.1 0 -rI O )  0)
rx.E 4’ 4 ’ S  0) c-i 1-i

r-i O P.-. Cl) 0 ) 0 .  0. 0 .  0 ) .
O 0 1 4 0  0 .  P. 0 0 ,

r~ rrl ,-1 14 W r-I r- IV 4’~~~
~~ Cs) N  4 0.0) 0 1 4  1 4 r I

P ~‘-O

~~ 8

7

—— -
~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~

——- -

- ~_,~_41’ -~

- 
• --~ .~~

• - :-

_ _ _  ~ 
~~~

‘ 

~~ ~~ IT:~~~- ’



I - .rI I
I—I I 111 0 P
C’ .. S I -rI -P0. o P .  I i P P

• 
‘
~~ .~~~!‘ !
i-I -P 0 . 0 0 I 1 - I 0 V P .  q-4 ?~~P P
0 0)  0.14 0 I 14’ S P. 0 -i-I V
~~~~ W 4 ’.~~~~ : :s ~~~ ~~0 0  •~~ Q i 0 ~~~ . 5  I r I W ’ 6 l ... 0 . 0 4 ’  W~~~~ 14-~ U. ~~~~~~~~~~~~ 

. -

~I ~t ~!C;! !~flU4-’ ~~~ 0 V + ’ ’0 I  S c ~~a W P l  ~~~V,i 04’ W

i . 1-4

0 J~ N ~ :~0. ’ifl
0 0  0~ -1-I -P 1 0 1  -v-I V

~ i~iH It
c 
i~ 

[j ~~ o 
L~O 1  Ia -

~~~~~~~ : ~~~ ~~~~~ 2O ~~~~ W ,P i-I I I
’
~~~ V I-1 $ W ~~~ 0Cl) r-I.rI .rl -P 0 I t r 4 PlC1) 0 1 - 4 +’h 

~ I ~il ~
o ~ ~~~~~~~.

• ~ 
-
~~

1-i CI P -ri I 1 + )o +‘ O W  I I C )_ 0 -ri O) I S W 4-’ 0I~l C) 41 +‘‘0 * 1 1 4  ‘0:0 
c-I ~‘l I I~~t~ -~~-P 0 I 1 0  4~~4) WP s O )  -rI CI0 ~~~~~~ P Qj .rI S I c-f P

~~~~~ 0 .  W W~~-4 I s P  O~~ ri
~~ -rI P J W O  S 5 0  0 ‘0

~~~~~~~~ 4’~~~ 14 0 $ I i
• i-I ~~,-I -4~~ S I 4 ~ li -P

~ d i~ I ii I i~
8 1)

- 
. : ;~~~~~~~~~~~~~~~~~~~~~~~~~ )

~~ r
4 .  ~~~ - ~~~

~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ ~ ~~~~ ~~~~~



-

~~~~~~~~~E-I E-4 C-i 4

~~~~~ -c ~~~~~~~~~~~~~

S!-~~~~ ‘ 0 Pr i.

~~~~~ ~~~~~~~~~0d h~1

P
-H ~~~~‘

~~ tiO~~~~~IZN  P o l oO s-4 -,-4 .H -,-I
cz~~~ P 1 4 - I - ’
~~~H -H
I-I C() ol

14 -H
0 0 - P 0 4.~-i-I
H tI) ‘0 ’0
~~~ rz1 P r-I
I-l IZ 0 0

-~~~ P0 .ri
~~~ o o~

liL~I I
0

‘0
4-’

C) Z~~~ .-I •
.— It] P•&.~~~ 4l

• i-I ~~~~~

~~~~~ -~~~~
.

0.~~ rz~ O

9

--r — -i~w-1_~w —~~~~~ - r 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



a ,•- -
‘

_________ _________ _________ _________ 

‘
~
•1
~- L’~ ~‘fl _ _  _ _  _ _

I -

I ~LjiI1
L~
]

I
I

U ) ’

_ _  4
1
1-— ____

-Ii’ ~~~~~~~~~~~~~ -
~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ 

-w- --- -—- - - - -  w- — —--- -



I!
• BEQUIREME)~PS FOR

PERSONNEL AND TRA INING I~Th’ORMATION

Page

SECTION I GENERA.L  12

SECTION II INFORWi~TION REQUIR~~~NTS

Summary lnformatlon lii.

Detailed lnformation . . . . . .  17

Preparation . 20

SECTION III DERIVATION OF INFOI~4ATION

SystemAnalysis . . .  •  22

Analysis of~~~sks  . 26

Determination of Duty Positions . 27

Analysis of Required Capebliities . . . . 28

1 

_ _ _ _ _ _ _ _ _ _ _ _ _  
_ _  _ _ _ _ _

2.-i 

_ _

~~~~~~( . •  p . . — — - — 
*_____

- 
~~~~~~~~~~ ~.

• - - - • -• • s- -,

~~~~~~~~ ‘~‘ii~~• -
~~ ~~~

—
--

~~~~
-- — - -

~~~~~~~ 

-

~~~~~~~~~~
- - 

~~
- ,— -



4
I

SECTION I

GENERAL

1. Purpose

This document establishes requirements relative to the nature and
derivation of personnel and training information to be furnished con-
current with the development of new Army materiel.

2. Background

The availability of qualified personnel to operate and maintain
new Army materiel as it becomes operational is dependent upon the timely
flow of accurate information concerning personnel and training require-
ments throughout the system development cycle . Such infor mation is
required to permit affected Personnel and Training agencies to:

a. Undertake planning and development of appropriate products in
sufficient time to meet Army operational readiness require ments.

b. Identify those requirements which either exceed, or fail to
utilize adequately, available personnel resou~rces. 

- ,

3. (~ ject ive

The objective of personnel and training infoi~~ tion is to identify
those human capabilities required for effective system operation and
support . In accordance with this objective , the following requirements~for personnel and training information have been established: •

a. Required capabilities must be identified in sufficient detail
to permit personnel normally responsible for the development of personnel
and training products to carry out these activities without recourse to
additional system information or ana lysis.

b. All human capabilities required by a system must be identified
to the level of detail permitted by the system information available
during each stage of development.

c. Rech required human capability must fulfill a clearly
identifiable system need.

d. Personnel and training information will be restricted to
identifying capabilities imposed by the system and will not attempt to
specify the actual nature of personnela~d traini ng products (e.g. , MOS,
course length, etc. ).

_ _ _ _  1
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4. Personnel and Training Activitiee

For the purpose of this document , personnel and training
activities will consist of the following or~~nizationa and their
desi~~~ted sub-activities:

a. Combat Developments Command (cDc ) for al]. matters pertaining
to preparation of ~~bles of Or~~n1zation and Equipment (TOE’ a).

b. Continental Ar~y Command (coNA~~) for all matters pertaining
to training.

c. Office of Civilian Personnel (ocp) for all matters pertaini ng
to civilian personnel.

d. Office of Personnel Operations (OPO~) for all matters perta in-
ing to preparation of Military Occupation Specialties (MOS ) and
qumlifications.

5. Consolidation

a. The determination of all personnel and training requirements
must be consolidated within a single activity since all such require-
ments are based upon the human role in achieving system performance.
This consolidation must further embrace other personnel-related
development activities requiring identification of this role, including:

(1) Preparation of printed job supports, e. g., technical
manuals.

(2) Allocation of maintenance responsibility, e.g. , main-
tenance allocation char-ta.

(3) Determination of equipment maintainability and
operability requirements.

b. Consolidation of personnel-related efforts is necessary in
order to:

(i) Attain maximum coordination of interrelated system
products.

(2) Minimise duplication in securing co~~~n source data.

(3) Achieve optimum tradeoffs in selecting among alternative
combinations of requirements.

6. Concurrency

Personnel and training information must be provided concurrent )
with system development, beginning with the earliest formulation of
materiel requirements and continuing until the system ii developed.

lie
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This information must be constantl y upda ted in response to design
refinement s and modifications so as to reflect at all times the current
state of system needs . Such an early and continuo us informatio n flow I
is needed to permit per sonnel and training agencies to: 4

a. ~~pedite planning and development of their associated
products in accordance with reduced lead time and operational readiness
requirements.

b . Provide valid inputs to system design, while it is still
malleable , through norma]. in-process reviews, specific recoiimendations,
etc.

SECTION II

INFORM~TION REQUIRE~~ NTS

This section establishes requirements relative to the nature of
personnel and training information. Two types of informetion are called
for , summery and detailed. The purpose of su~~~ry Infor mation is to
provide an up-to-date inventory of required capabilities to permit
planning and coordination of personnel and training development. Detailed
information is intended to provide all the specific system Information
needed for actua l development of personnel and training products.

1. Summary Information

A summary of personnel and training requi rements will be maintained
throughout the research and developme nt cycle of each major item of
materiel.

a. ~~ture of Information

The volume of summary information will vary with the
complexit y of the materie l item and the amount of system design data

• available at a given time . Information in the following cate gories will
be provided as comprehens ively and as accura tely as possible.

(1) System descri pt ion--A brief descri ption of the materiel
involved, iti mission or intended use, and the conditions under which it
will be utilized. This will include the following characteristics as

• they are established :

(a) Princ ipal mission characteris tics.

(b) Or genization al, operational , and support concepts
and plans.

15
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(c) Prime and support equipment characteristics.

(d) Schedule of the major milestones in system
development.

(2) Personnel and training requirements--To be provided
separately for each operator and maintenance duty position , including
separate skill levels where appropriate .

(a) )~ nn4ng--Nutnber of personnel requi red .

(b) ~~~ sic.s

1 General nature of tasks, to include both
Individual and group tasks.

2 General proficiency levels, including critical
speed, accuracy, or reliability requirements.

~ I~ ture and content of printed job supports,
including technical manuals , handbooks, information storage-retrieval
equipment, etc .

(c) ~~~~~~~~~ --The general nature of the knowledges
requi red to perform tasks , including operator and maintenance procedures,
technical system data , concepts and theory.

C d) Perce ptua l-motor coord inations- -Genera l description
of those tasks involving sufficiently rapid perceptual-motor coordinations
as to require practice to achieve performance standards.

(e) Type of training--Performance objectives, knowledges,
and coordinations for each type of training will be identified as follows :

]. Individual--Those requiri ng ind ividua l instru c-
tion and practice.

2 Unit--Those involving inte ractions among
individuals.

• ~ On-the-job--Those which my be acquired through
experience and/or informal training on the job. t -

4 Readiness--Those requiring scheduled practice to
sustain proficiency. 4

• ( f)  Prerequisites--General nature of personnel quail-
fications, including:

. 1
t-  Important mental abilities and aptitudes.

2 Unusual physical requirements. ‘
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~ Critical personal characteristics (e.g., judgment).

(3) Personne l and Pra inin_g Developments Information

(a) Personnel and training requirements information will
be modified, augmented, and reorganized as necessary to reflect all •

development plans and decisions of responsible personnel and traini ng
activities. Not only will this keep summary information current but It
will also serve as a medium for the coordination of interrelated personne l
and training development activities.

(b) The following development information will be
incorporated:

1 Military organization, e.g., TOE.

2 Job specialty. ~•

a MOS title

b Entry requirements

c MOS feeder patterns

d Skill level digi t

~ Training

a Responsible schools

b Course titles and lengths

c Class schedules and quotas

b. Distribut ion 4
(1) Summary information will be routinely distributed to all

personnel and training activities. Distrib ution to othe r intereste d
activitie s will be made upon request.

(2) Initial distribution of su~~~ry information will occur
in time to permit personnel and training activitie s to provide guidance
in preparation of relevant portions of the Q)~ . Thu early infor mation

;~ 
may be included in technological, feasibility, state-of-the-arts, QDRI,
or othe r reports provided prior to QMR preparation.

(3) Summary information will be provided throughout materiel
development by means of normal technical data, progress, or othe r reports.
Supplements will be provided as necessary to satisfy concurrency require-
ments. The schedule of supplements will be regulated by:

(a) ~~jor design modifications or refinements.

t 
- 
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(b) Schedule of major in-process reviews.

(a) Completion of major design milestones, including
approval of engineering concept , release of design chara cteri stics,
delive ry of first prototype, and release of design for production.

(Ii ) To facilitate dissemination of su~~~ry Information, the
inclusion of classified material will be minimized. Consideration will
be given to transfer of classified material to a separate appendix.

2. Detailed Infor mation

With the initiation of detailed materiel design, each separate
personnel and traini ng activity will be provided that specific informa -
tion required for the development of Its Ind ividua l products. Detailed
information will constitute the prima ry medium for transfer of technical
informetion from the developer to personnel and training activities. 4

a. Personnel Information

Detailed personnel information will consist of information
concerning job positions , duties , and personnel qualifications as
required in the prep aration of TOE’s and MOS.

(1) ~~ture of Inforn~ t ion

The following infor mation will be provided for all duty
positions identified In preliminary TOE’s (tentative, advanced, etc. ),
or through liaison with the resp onsible personne l activity :

(a) Duties:

1 General nature of activitie s and responsibilities.

2 Location of activit y, includi ng maintenance
echelon.

~ )~~jor items of prime and support equipment
involved.

Principal relation to other duty positions.

(b) Qualifications--All general personnel characteristics
required for acquisition and/or application of specific job knowledgee
and coordinations, including the following:

1 )~ nta1 abilitie s

a Appropriate aptitude areas

~ Other specific identifiable abilities

• 18
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2 Perceptual-motor abilitie s (e.g. , finger
dexterity, etc. ).

~ Critical personal characteristics, including •

leadership , emotional stabilit y, attention to detail , judgeent, etc .

1~ ~~ raicai requirements •

a Sensory (e.g. , acuity)

b !.~ tor (e.g. , streng th )

c Structural (e.g. , height)

d Condition (e. g., endurance )

(c) Justification--Brief descriptions c~~ examples of 4

specific performances to Bupport requireme nts for each stated quali-
fication. 4

(2) Addit Ional Infor mation A
The above Information concerning duties and qualificatio ns,

when accompanied by adequate justification , should be sufficient for
preparation of MOS and TOE’.. However, research and staff studies
conducted by various personnel activities will occasionally require
additional informatio n. Provision of additional infor mation will be
subject to the following conditions :

(a) )~~re detailed information concerning required
performances, and their underl ying knowledg es and coordination, as
contained in detailed training infor mation , printed job supports , and
available technical data , will be supplied upon request.

(b) Requests for basic data (e.g. , analysis of tasks ,
etc. ) will be weighed against the cost of preparing and distributing
such information.

(3) Distribution

The nature and schedule of distri bution will be
established with appropriate CEC and OPO personnel prior to the initia-
tion of detaile d design. The actual schedule will be dependent upon
the adequac y of early s~~~~ry information for prep aration of preliminary
personnel prod ucts (e. g. , advanced TOE’S, experimental. MOS, etc. ). To
provide maximum prec ision for final TOE ’s and MOS, distribution will not
generally occur before approval of detailed materiel design.

b. Training Information
—~~~~~

Deteiled training information Will encompass all infor mation
required for documentation of training, includin g preparation of lesson

19 
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plans, traini ng standards, training literature, training aids , and
training device requirements.

(1) ~~ture of Information

The following Information will be provided for each
training program as identified by the responsible training activity:

(a) ~~sk Description--General nature and critical
performance standards of all tasks t~ include the following types:

I. Reconnaissance, planning, etc.

2 Programming, energizing, etc.

~ Operating, controlling, maneuvering, etc.

4 Loading, transporting, etc.

~ Aeae~bling, positioning, etc.

6 Preventive and corrective maintenance

1 MonItoring, surveil lance , etc.

8 CommunicatIon

2 ~~vigation

10 AdminIstration, supervision, coordination

(b) Knowledgee--That deta iled job information which
must be covered to some degree in training, including the following:

2. IdentifyIng information, including physical
characteristics and location , coding, nomenclature , etc.

2 Procedures, Including operation , maintenance ,
communication , etc .

General practices , techniques , methods , etc.

4 System technical data , including design
characteristics , outputs and tolerances , data flow, system equations ,
enen~r characteristics, environmental conditions, etc.

~ Theoretical information, including fundamental
laws, concepts, logical principles, theory of operation, etc.

(c) Perceptt~ l-motor coordi nations--Detailed description
of all continuous perceptual-motor performances including:

20
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1 Specific input-output relations

2 Feedbacks (e. g., control. lags )

(d) Training Object ives--The level of speed , accuracy ,
az~~/or reliabilit y of task performance which must be attained through
formal training will, be identified. Individual and unit training
objective s will be clearly distinguished. Where possible , the level of
specIfic knowledges needed to meet performance objectives will be
Idej tified.

(2) Distribution

(a) The nature and schedule of distribution for detailed
Information will be established with the appropriate training activi ties
prior to the initiation of detailed design.

(b) In the interest of reduced lead time, detailed
training Information will be distributed as rapidly as possible following
establishment of design for independent system component s and will not
be delayed for completion or approval of total system design.

(c) In accordance with consolidation requirements,
appropriate port ions of detailed Infor mation may be distributed through
draft or other earl y form s of printed ~~~ aids (e.g. , technical manuals),
provided such does delay training development activities.

3. Preparation

Summary and detailed information will be prepared in accordance
with processes described in Section III.

a. Liaison

The necessary liaison will be established and maintained with
the following:

(1) Personnel and training activities for:

(a) Guidance relative to the nature and schedul e of
summary and deta iled infor mation requi rements.

(b) Information concerning doctrine , policy , and
available personnel and training resources.

(c) Plans and decisions relative to:

• ], Advance and final TOE’s.

2 Tentative, experimental and final MOS.

Training concepts, plans, P01’s, etc.
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(2) CDC for information relative to:

(a) Proposed materiel utilization , mission requirements ,
etc.

(b) Organizational, operational, support policy,
doctrine, and plans.

(c) Results of operations analyses , combat development
studies , etc.

b. Coc~’dination

Where materiel resea rch and/or development responsibility is
divided among separate activities (e.g. , commodity commends), the
necessa ry coordination will be effected to assure Integr ation of
personnel and traini ng requirements across the total system.

c. Basic 1~ ta

The data generated in the cour se of determining personnel
and training requirements will not be routinely reported. Such da ta
will, however, be maintained In such a way as to permit:

(i) Clar ificat ion and/or substantiation of stated require-
ments upon request of the affected personnel or training activities.

(2) Transfer of da ta among activitie s shari ng responsibility
for determination of personnel and training requirements.

d. Contractin g Requirements

Where ident ification of personnel and tra ining requirements
is to b~ accomplished under contract, the cognizant contracting activity
will unde rtake the following activitie s to assure that the requirements
stated in this document are met.

(i) Securing Information- -Provision will be made for the
procurement of personnel and training information through:

(a) Inclusion of procu rement req uirements in:

1 Technical characteristics

2 Bequest for proposals or quotations

~ Contracts

(b) Evaluation of contractor proposals and capability
for providing such information.

-

~
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(2) Monitorship--The contractor activity will be monitored 1.
to assure compliance with requirements for prep aration and distribution
of personnel and training information.

(3) Liaison--Direct liaison will be arranged between the
contractor and individual personnel and tra ining activities to expedite :

(a) Provision of guidance to the contractor relative
to personnel. and training considerations .

(b) Flow of Information to personnel and training
activities.

(c) Clarification and substantiation of stated personnel
and training requirements.

c

SECTION III

DERIVATION OF INFOI~ kTION

This section establIshes requirements for the derivation of
personnel and training infor mation . Each of the stated requirement s
defines a necessary process in the systematic deter mination of personnel
and training requirement s, and does not constitute ~ required product.
Infor mation generated in car rying out these pr ocesset~ will be recorded
to the extent necessa ry to satisfy prescribed basic data re quirements
(Section 11-3-c).

1. System Analysis

The first step in the dete rmination of per sonnel and training
requirements is the identification of human tasks involved in system
operation and support. The identification of tasks will be based upon

• consideration of the system mission, environment, and materiel.

a. Mission Analysis

(i) The system mission(s) will be analyzed to identity the
various operations necessary for their accomplishment , including
recon naissance , combat , planning, surveillance , deployment , etc . This
identification must be as detailed as possible as it forms the basis for
determination of all personnel and traini ng requirements.

(2) A].1 quantitative aspects of system operations must be
specified as they determine both the nature and quality of human - perform-

-t ence . These quantitative aspects will be derived from system pex~f ormanãe
requirements and will include ran ge, speed , accuracy, ra te of fire,ç - 

• 

- 
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recycle or turn-around-time, mobility, reaction time, kill probability,
availability requirements, etc.

(3) Where no mission analysis, operations analysis, etc.,
has been conducted as part of overall system design, the following
information will be utilized in the identification of system operations:

(a) Operational, support , and organizational plans or
concepts specific to the system in question.

(b) User requirements as stated in the Army Long Bangs
Capabilities Plan, Combat 1~ velopiaent ~~j ectives Guide, and various
combat development study reports.

(c) Official doctrine relating to operations, support,
and organization, as described In Ai~~ regulations, co~~~nd directives,
field manuals, etc.

b. Environment

All environeentsl conditions capable of affecting htmen
performance will be identified, includi ng enemy activities, physical
objects, terrain, ‘weather, temperature, noise, uUtm~4t~ tion, etc. This
identification ‘viii include indirect requirements created by the effect
of an enviro~~~nt upon materiel, e.g., maintenance requirements.

c. I’~ teriel

(1) AU materiel items with which personnel must interact
‘viii be identified incl’~ 4ng:

(a) Prime equipment such as vehicles, control consoles, 
-•

explosives, etc.

(b) Support equipment such as test equipment, tools,
spare parts, ha~41ing equipment, etc.

(c) Life support equipment such as protective clothing,
survival equipment, etc.

(2) The identification of materiel will include not only
end it , but specific controls, displays, panels, circuitry, etc.,
to the extent permitted by materiel design.

(a) ~~rly identification of materiel characteristics
will be based i.~cn gsneal information available in research, state-of-

• the-arts, and ts~Ii~iii1ogioal feasibility reports.

(b) With the initiation of materiel design, infoxmation
sources will insluds Iiahitativ. materiel requirements, total feasibility
studies, techeisal che~actsrinties , contractor proposal., engineering
concepts, and dstsilad design cheractaristics.

21e
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(3) Cont inuous liaison will be maintained with materiel
design personnel in order to assure the timely capture of critical
design information not readily determinable from normal sources, e. g.,
design drawi ngs, blueprints , circuit diagrams , etc . Information
critical to determination of personnel and training requirements
includes :

(a) Simplified design concepts, e.g. , troubleshooting
diagrams.

(b) Equipment performa nce characteristics , e.g. ,
circuit outputs and tolerances.

(c) Special operating and maintenance procedures.

(d) Unusual safety requirements.

d. ‘1’5sk Identification

Mission operations, environments, and materiel will be
analyzed simultaneously to identify all required tasks.

(1) All system 
~~~~~~~~~~~~~~~~ 

will be analyzed to identify
tasks requiring utilization of equipme nt by personnel including control , 4tra cking, monitoring tasks , etc .

(a) Where the order of tasks is critica l, the sequence
will be identified (e.g. , flow chart ) in order to assure completeness
and prop er phasing.

(b) Where the absolute t ime relationship among tasks
is critica l, tasks must be examined against a real time base (e. g.,
“time-line ” analysis ) in order to prevent individual overloads.

(2) All equipment end items will be analyzed to identify
tasks directed towerd support of the equipment itself , e.g. , supply,
servicing, maintenance, etc.

(3) The identification of tasks will include not only
routine tasks, but also those unscheduled tasks which result from the
effects of such contingencies as enemy action, equipment failures,
environmental influences, etc.

• • (Ii ) Initial task identification will utilize the earliest
available information concerning proposed system characteristics in
order to permit early identification of personnel and traini ng
requirements.

e. Performance Standards

f (1) The quantitative aspects of all tasks will be identified
including the following:

H . _ _
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f

(a) ~~~~ --t’~ximum permissible time for task
completion.

(b) Accuracy--Limits of acceptable task performance ,
e.g., control tolerances.

(c) Reliability--)~ ximuni acceptable error probability,
e.g., landing aborts.

(2) Performance standards must be set so as to assure
achievement of system performance requirements (e.g. , missile count
down). Where fixed system performance requirements are not applicable,
task performance standards will be established upon consideration of
the following:

(a) Criticality of performance to system operation and
safety. 

- -

(b) The ability to detect inadeq uate performance in
time to prevent adverse effect.

(c) The relation of performance levels to the amount of
back-up equipment (prime and support ) required to meet system performance
requirements.

(d) ~~sk frequency as it affects:

1 Relation of performance levels to overall system
effectiveness.

2 Ability In sustain high perfornmnce levels.

(e) The relation of individual performance levels to
unit manning requirements.

(f) The relation of performance levels to personne l
and training req uirements.

(g) Potential hazard to equipment and personnel.

(3) For non-routine tasks , average standards may be
prescribed, e.g., mean component repair time.

(ii ) The setting of realistic performance standards will in
all cases require consideration of:

(a) The detailed steps required in task performance.

(b) The job context in which the task will be
performed.

26
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2. Analysis of ‘I~sks

Ench task will be analyzed into its component steps, including
for each step the specific human inputs and required outputs. The
object of this analysis is to provide an accurate basis for the
determination of human characteristics unde rlying successful task
performance. This analysis will be based upon an examination of the
interaction of personnel with system equipment , other system personnel ,
end various aspects of the system environment.

a. Level of Analysis

(1) The level of detail to which human inputs and outputs
may be specified will vary throughout system development , depending
upon the availability of system design data.

(a) Prior to the initiation of materiel design, the
analysis may be limited to identifying the general nature of the input
Information and the required output activities.

(b) With the establishment of an overall equipment
configuration, the general nature of the materiel associated with the
human inputs and outputs will be incorporated in the analysis, e.g.,
displays, controls, tools, etc.

(c) upon establishment of detailed equipment design
characteristics, the analysis must identify the specific qualita t ive
and quantitative aspects of materiel associated with human inputs and
outputs, e.g., “if meter B reads less than 10 volts, turn POWER-ON
switch to BEkDY position”.

(2) The performance standards for each output will be
specified as necessary to assure fulfillment of, or permit realis tic A

setting of , overall task performance standards (paragraph l-e-(2)).

b. Unscheduled ~~sks

(i) The analysis of unscheduled tasks will require :

(a) Determi nation of the effect of each contingency
upon the huma n input s (symptom indications , target presentation , etc. ).

(b) Determi nation of the appropria te output for each
input (troubleshootin g checks, control action , etc.).

(2) Where feasible , all required human inputs and outputs
will be determined to permit prepa ration of appropriate procedures. =

Where such Is not feasible , owing to the variety and/or uncert ain
nature of contin gencies , a sufficient number of situations will be
analyzed to permit Identi fication of the type s of decisions with which
system personnel will be confronted .
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(3) Where feasible, simulation will be used for:

(a) ~ cercisin g the system to detect likely
contingencies.

(b) Determining effect of contingencies upon human
input sources.

(c) Evaluating the effect of alternative outputs upon
system performance.

Simulation may range from a simple paper “work through” to complex
computer or dynamic equipment simulation. t

(ii ) The analysis of contingencies will specifically include
all ~q~4pment failures for the analysis of maintenance tasks. This
analysis will be consolidated with similar failure prediction a~~7~r
analysis as required in:

(a) ~~intainability and reliability programs , or

(b) Preparation of maintenance allocation charts.

(5) The analysis of troubleshooting tasks will embrace the
sequence of failure indications and equipment checks required for
progressive isolation of each failure. The identification of inputs
will consider the precise effect of each failure upon normal operating
displays , special readouts, and all potential test points. The deter-
mination of outputs will include operation of failed equipment, test
equipment, tools, spare parts, etc., as required In troubleshooting
checks.

(6) Where tasks may be performed in more than one manner
(e. g. , troubleshooting technique) the analysis will Incorporate those
operations which achieve the optimum balance between performance
standards and underlying personnel and traini ng requirements.

3. Determination of Duty Positions

£~ various tasks and task elements will be grouped into duty
positions to permit assignment of individual responsibilities.

a. The dete rmination Cf positions will be accomplished in such
a manne r as to achieve :

(i) Fullest possible utilization of available work time;

(2) Utilization of all performa nce capabilities in operational
units as deployed in the field;

(3) Performance of all tasks by a single individual without
excessive movement, travel time, etc. ;
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(4) Homogeneity of required capabilities so as to facilitate
selection and traini ng;

(5)  Similarity to the configurations of capabilities in
existing military and civilian specialties to exploit transfer;

(6) Clear separation of required capability levels in order
to provide effective utilization of personnel representi ng differing
responsibility, aptitude, training, and/or experience;

(7) A path of adva ncement among positions .

b. The same tasks may be assigned to positions of differing
levels of responsibilit y, competence , etc., where:

(1) Utilization of available personnel Is extended; -
~~ 

)

(2) Adequate work loads are assured at all positions;

(3) Work exceeding capabilities of lower level personnel
may be refe rre d without compromise of system performance.

c. Sufficient positions will be Identified to assure completion
• of required tasks. Establishment of required manni ng levels will be

based upon consideration of:

(1) Frequency and duration of scheduled tasks;

(2) Estimated frequency and duration of unscheduled
(contingency) tasks;

(3) System performance requirements, e.g. , equipment
availability , turn-around time, etc.;

(4) Time durIng which system will be manned (e.g. , work
shifts);

(5)  Anticipated loss of personnel time due to travel , enemy
action, etc.

d. Following identification of duty position s, the analysis of
tasks will be extended to identi fy inter actions among personnel,
Includi ng both simultaneous task sharing (e. g., missile launching ) and
successive task sharin g (e.g. , referral of repair to higher echelon).

I i. Analysis of Required Cap abilities

The capabilities required to meet task performance requirements
must be identified. This will include determination of requirements for
job knowledges, aptitude s, and physical characte ristics.
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a. ~~ture of Analysis

(1) Personnel and traIning requirements must be based upon
the detailed performance requirements identified in the anal ysis of
tasks in order to assure that:

(a) All those characteristics needed to assure
effect lye human performance have been identified;

(b) ~~ch personnel and training requirement is justified
by a specific perfor mance requirement.

(2) The ana lysis must encompass all characteristics required
to:

(a) Perceiv e inputs

(b) Identify and interpret Inputs

(C) Select appropriate outputs

(d) ~~fect outputs

(3) This analysis must identify the specifIc characteristics
which underlie task perfo rmance , e.g. , infor mation, aptitudes , etc . This
requirement will not be satisfied by mere description of tasks proceeded
by “abIlity to, ” or “keoviedge of , ” etc., or by simple classification ,
e. g. , “repair skill ”.

(4) ~~rly In system development, personnel end training
requirements will be based upon analysis of the general nature of tasks .
With the beginning of detailed equipment design, the specific human
inputs and outputs must become the basis for this anal ysis. - At all
stages, the most detailed available performance informatIon must be
utilized in the identificati~ i of personnel and training requirements.

(5)  Personnel and traini ng requi rements will be cross-
referenced ageinst the specific tasks and task steps from which they
were derived in order to facilitate substant iation and updatIng of
requirements. -

b. Job Knowledges

(i) Determination of Information Requirements

The keowledges required to enable personnel to perform
their assigned tasks must be itemized. Icnowledges will consist of the
specific information needed to identify and interpret inputs as well as
to select and effect appropriate outputs. This information will include
the following:
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(a) Identify ing informatIon- -Infor matIon concerne d with .4
system prope rties , required to permit identification and interpretation - -

of Inputs. :2

(b) Procedures--Information describing the inputs and
their corresponding outputs ~ includIng precise input-output relations
for motor tasks).

(a) Technical data--Information describing the equip ment ,
environment , mission characteristics , enemy, etc., required to permit
personnel to decide upon the appropriate outputs.

(d) Theoretical information--Information concerned with
basic laws , required in the derivation of technical data .

• (2) Complexity of Information

(a) Where feasible , job knowled ges should consist of
procedura l or highly simplified technical information which can be:

1 learned with minimum aptitude and training, and

2 Directly applied to job per formance with a
minimum of calculation , manipulatIon , etc .

(b) The dete rmination of the appropriate degree of
InformatIon complexity will be based upon consideration of:

1 The relation of information complexity to speed
of perfor mance and likelihood of error;

2 AvaIlable aptitude levels within the existing
manpower pool; •

The degree to which career potential can support
and j ustify the extensive training and experience required for acquisition
and utilization of complex information;

Ii The likelihood of unexpected conting encies which
could require use of more basic techni cal or theoretical infor matIon;

~ The rate of equipt~~nt modification and /or
obsolescence as it affects the cost of generating and updating simplified
Information;

6 The extent to which the volume of highly detailed
procedural infor mation will crea te stor age and retrieval proble ms.

(c) Where the same tasks or task elements are assigned
to duty positions differing in degree of responsibility, competence ,
etc . (Section 111-3-b), that level of Information complexity most
appropriate to each separate position will be identified .
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. (3) Training Obj ectives

Training objective s ‘Will Include all performance standards
- (Section 111-1-c) and specific knowledgee which must be achieved through
formal individual and unit training. Stated objectives must assure safe
and effective utilization of materiel at all times as well as ultimate

• attainment of specifI ed performance standards within the operational
• situation. Establishment of optimum objectives for training will be

based upon consideration of the following: $

• (a) Efficiency with whIch complex knowledge s (e.g. ,
logic, theory, etc. ) can be acquired unde r formal versus on-the -job
training;

(b) Degree of realism (e.g. , noise , stress , etc. )
• attainable in classroom training;

(a) Effect of sub-standard OJT performance upon system
effectiveness , manning requirements , safety, etc.;

(d) Availability of instructor personnel , training
equipment, spare operational equipment , etc. , on the job;

- (e) Relative economy of classroom versus on-the- job
training (e.g. , student-instructor ratio , training facilities , etc. ).

Guidan ce on matters concernin g training resources will be obtai ned from
the appropriate training activity .

(4) Coordination of Technical Information

In recognition of the close -relationship between job
knowledges and the technical informatIon provided in printed job
supports , the following coordinative requirements are established :

(a) Content of job supports must correspond to job
knowledge. in assuring the availability of information needed for
effective job performance;

(b) Job supports must compliment established knowledge.
in providing partial supports where appropriate (e.g. , check lists,
reference tables, etc. );

(a) Job knowiedges that must include that informstion
- nec.iury for identification and utilization of job supports themselves;

(d) To avoid duplication, job supports and job
knowledge, must be derived from a single analysis of technical informa-
tion required for effective human performance.
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c. Perce ptual-motor coord inations

(1) Those tasks involving ra pid percept ual-motor coordina-
tions and , therefore , requiring practice to meet specified performance
standards, will be anal yzed to determine the following:

(a) The nature of critical perceptual cues, includi ng
both external cues (e.g. , displays , terrain , drift , etc. ) and internal
cues (e.g. , muscular feedbacks , position cues);

(b) Quantitative relations between system cues and
required motor outputs , e. g., rate of tracki ng;

(a) System feedbacks , e. g., control lags;

(d) Facilitating resp onses such as grip , stance , etc .

(2) Perceptual-motor requirements will be derived from
anticipated system response characte ristics as determined from basic
system performance data, e.g. , vehicle acceleration rates.

(3) Empirical techniques such as motion study will be
employed where feasible using dynamic simulation , early prototypes , or
operation of equipment.

d. Aptitude s

Those basic human characte ristics required for effective
performance must be specifically identified.

(1) Intellectual Bequireta~flt~

The ana lysis will ident ify those intell ectual capabil-
ities required to:

(a) learn and retain job knowledges;

(b) Apply job knowledges to decision making, problem
solving, complex interpretation , and other situatio ns involving logical
reasoning.

The analysis may be restricted to unusual requirements and
should Identify such requirements in terms of available measures,
preferably those Included in the Army Classification Battery. No
atte mpt should be made to specify qualification scores , cut-off points,
or other requirements of an official personnel nature.

• (2) Perce ptual-Motor Abilities. input-output relation-
ships for all perceptual-motor tasks will be analysed to identi fy
measurable underlying motor abilities including rate of manipulation ,

• finger dexterity, hand-eye coordination, etc.
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(3) Personal Characteristics. ¶Nsk performance will be
analyzed to identify requirements for unusual behavior characteristics.
This will include -performances involving haza rds to personnel , emotional
stress , continued confineme nt , tedious activity, etc. Require ments
should be specified in terms of characteristics which can be reasonably
assessed through tests , personal histor y, inte rv iew, etc.

e. Physical Characteristics

(1) All task steps will be e~~mined to identify physical
characteristic s required for:

(a) Sensing inputs , e.g. , acuity, thresholds , fatigue,
level , etc. ;

(b) ~~fecting outputs , e.g. , strength, reach , reaction
time, etc.

(2) The environment ( includi ng all material) will be
examined to identify physical characteristics relate d to general job
suitability, e.g. , height and weight restrictions , health , etc .

(3) Identification of physical requirements nay be limited
to the detection of exceptions from a specified set of “normal”
characteristics.
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