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FOREI^IORD

This report covers '.h.e work performed between Morch I970

ond September I970 under Controct No. N00019'7O-C'O449,
rrMonning,/Automotion Trodeoffs Through F\rnction Allocotion. I'

The project wos odministered by the Ships Compotibility
Bronch of the Novol Air Systems Commond by Mr" T. Momiyomo,

Ships Concepts.

The work wos greotly oided by the continuous support/

ond criticof comments of Mr. Momiyomo.

o.dvice

The project wqs odministered ot lngolls West Division /l"UtO,

Litton Systems, Inc. Mr. JoeI Cooper wos responsible for the

technicol direction ond preporotion.
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}4ANN1NG,/AUTOMATION TRADEOFFS THROUGH FUNCTION ALTOCATION

PHASE I
PTNAL REPORT

I.O BACKGROUND

One of the problems which the Novy hos been focing, ond wilf con-

tinue to foce, is the problem of evoluoting monning,/outomotion

olternotives. Normql (industriol) consequences of such olternq-

tives ore bosed on on ossumption thot mon-hours soved by the in-

troduction of outomotion con be colculoted on o cost bosis over

time ond compored with the non-crutomoted olternotive to estoblish

o trodeoff os to the efficocy of introducing or not introducing

outomotion. In this opprooch, mon-hours soved con be opplied to

other goinful oreos or deleted from the enterprise.

Tn the Novyrs cose, the mon-hour sovings which could be ottoined

ore frequently not reolized becouse other conditions, dictoted

by operotionol constrqints, often demond thot the monpower be in-

cluded in the ship's roster.

2,0 TNTRODUCTION TO PROBLEM

ff moximum flexibility of crew could be ottoined, then crew

could be tronsferred from one work unit to the next. Under

opprooch, the units of shipboord work would be counted, ond

o11 crew members could be tronsferred, the necessory number

crew members would be billeted.

members

this
s ince
of

ft is obvious thot this concept (complete flexibility) is nonochievoble,

but it does seem possible to modify the concept to o point where inter-

chongeobility can be ochieved within certoin grouPs of required skills -

Under the present longitudinql clossificotion, eoch mon climbs the rote

lodder within his roting. Under o lotitudinol concept/ men could be

crosstroined ot their ski1l leve1 for vqrious skilI cotegories. The

1



crewmon would thus hove the copobility to ossume duties ot some

given level in other similor ski1l cotegories. The problem con-

sists of (I) determining whot rotings ore sufficiently closely
reloted so crs to require minimum cross-troining to quolify personnel

in the reloted rotings , (2) the degree of relotionship between these

rotings (3) the lodder step ot which it is most feosible to initiote
cross-troining, ond (4) the effect ond method of implementotion of
the results.

3.O SCOPE OF PRESENT STUDT

To moke the determinotions detoiled the following generql steps were

initiolly undertoken:

1. Tobulo.te the totol Novol Aviotion rote/roting structure into o

preliminory structure which is o set of Iogicolly cohesive groups.

2. Perform o content onolysis within eoch set to identify common

elements.

3. Regroup the structure in light of the content onolysis to yield
cr f lrefinedrt rote/roting group structure.

4. Gother the rotings by definoble elements ond record in o homotoxiol
form.

5. Exomine resulting group for ony further iterqtion.

It wos ogreed thot the study would confine itself to the exominotion
of oviotion rotings, nomely

AG-Aerogropherrs Mote

AC-Air Controlmqn

AW-Aviotion Antisubmorine Worfore Operotor
AX-Aviotion Antisubmorine Worfore Technicion
AB-Aviotion Bootswoin I s Mote

AE-Aviotion Electricion I s Mote

AT-Aviotion Electronics Techniciqn
AQ-Aviotion Fire Control Technicion

2
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4

AD-Aviotion Mochinist rs Mote

AZ-Aviotion Mointenonce Administrotionmon
AO -Aviotion Ordnoncemon

AK-Aviotion Storekeeper
AM-Aviotion Structurol Mechonic

AS-Aviotion Support Equipment Technicion
PR-Aviotion Survivol Equipmentmon

PH-Photogropher I s Mqte

PT-Photogrophic Inte lligencemon
TD-Trodevmon

.O APPROACH

1 TASK CLASSIPICATION

It wos initiolly ossumed thot quolificotion requirements used in the
*

'rQuo1s Mqnuolrr could be broken dourn into two tosk cotegories. The

first cqtegory would be composed of the types of skills which would

be employed in o tosk, i.e., mointoin, supervise, etc. This cctegory
for this report will be entitled rrChorqcteristics.rr The second

cotegory would be composed of the generol noture of the equipment

used in o tosk, i.€., electronic, mechonicol, etc. This cotegory
for this report will be entitled rrNoture.rl

The rrChorocteristicsrr of the tosk were proposed, ond during the

course of the study revised, os to the following finol list.

Similor1y, the rrNqture'r of the tosks were revised for the clossi-
ficotions considered to:

ItMonuol of Quolif icotions
NAVPERS 180688.

Adminis te r
Plon
Evoluote
Interfoce

Electricql
Mechonicol

for Advoncement in Roting', (QuoIs Monuo1)

-3

Operote
Mointoin
Inspec t
Supervise

Electronic
Generql Technicql
E Iectro-Me chon icol



lfhile other possibilities (clericol, medicol, etc.) were initiolly
considered, the essence of the porticulor rotings studied did not
reguire the use of these.

4.2 RATING COM}ONALITIES

It con be sofely ossumed thot certoin rotings would be more closely
reloted thon others. To initiote the groupings severol qlternotives

were looked ot. The grouping method finolly selected wos derived
from exominotion of two things. The poth of odvoncement to Moster
Chief ond Worront Officer (WO) qs described in the I'Quols Monuqlrl

wos exomined to determine the ultimote step for o11 rotings.
Secondly, the eguivolent civilion occupotion os shown in the "Quols
Monuolrrwos olso exomined. These results ore shoum in Toble 1.

The groups finolly formed were:

GROUP T GROUP 2

AX
AT
AQ

TD
AW
AE

AM
AB
AS

PR
AD
AO

Although the Aviotion Mointenqnce Administrotionmon (AZ) eventuolly
led to the sqme l^lC ond Moster Chief Rote os the AM-AS-AD-PR rotings,
the civilion equivolent coupled with o content onolysis reveoled thot
AZ wos primorily composed from odministrqtive skills while the rest
were technicol by noture.

The Aviotion Bootswoinrs Mote (AB), Aviotion Ordnoncemon (AO) rotings
were subsumed under Group 2 by virtue of on initiol content onolysis
of the skill requirements.

The Air Controlmon (AC) wos found unique by the requirements for FAA

certificotion for control tower operotors.

The Aerogropherrs Mote (AG) wos found unique in the requirement for
mointenonce of specific meteorologicol eguipment ond the knowledge
of meteorologicol interpretotions ond observqtions.

4



TABLE 1

Normol Pcrth of Advqncement to Mcrster Chief ond Vrlarront Officer
ond Tronsition to Civilion Occupotion

EnIis te d
Roting

l4os ter Chiefx Worront Officer
Designotor ond
Cotegory :k+<

Civilion Occupotionol Relotion
Code ond Title ***

A!,I

AX

AT

TD

AQ

AE

:k Bcrsed on

;!Jc Bosed On

**r( Bosed On

AI^,CM

AVCM

76lX Aviotion Electronics Tech 828 Electronics Mechonics

il

il

il

ll

il

il

il

il

il

il

il

il

il

ll

il

il

il

It

lt

il

il

il

il

il

il

il

il

il

il

il

il

il

il

il

AM

AD

PR

AS

AB

AO

AZ

AK

PH

PT

AC

AG

741X Aviotion Mointenonce Tech

632 Ordncrnce Mechonics

825 Electriciqn

621 Aircroft MechonicAFCM

il

il

ASCM

ABCM

AOCM

AFCM

SKCM

PHCM

PTCM

ACCM

AGCM

'rQuoIs Monuolrr Appendix A
rrQuols Monuol'r Appendix B
I'Quols Monuolrr Appendix C

lt ll ll

ll ll lt

il il ll

76OX Aviotion Bootswoin
72IX Aviotion Ordnonce Tech

83IX
83lX
762X
745X

82LX

9LZ ALr Tronsport OccuPs.

629 Motorized Vehicle Mech.

638 Mochine Instcrll/RePoir Occups

632 Ordnonce Mech

ll

il

n

t.l

74IX Aviotion Mcrintenonce Tech

798X Supply Clerk
Photogropher
Photogropher
Air Intelligence Tech
Aviqtion Control Tech

Aerogropher

Production Clerk
Stock Clerk
Photogrophers
Photogrophic InterPre ters
Rodio Operotors

Meteorology Occups

22L

223

143

o29

193

ozs

5
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It wos initiolly felt thot the Aviotion Mointenonce Administrotion-

mon (AZ) ond the Aviotion Storekeeper (AK) would form o noturol
skill grouping. The correlotion between the two bosed on the

requirements of rrQuols Monuolrr wos found not sufficiently high

to justify grouping the two. As o conseguence/ the two rotings
r^rere left os unique for the initiol portion of the study.

ft wos olso initiolly felt thot the Photogropherrs Mote (PH) ond

the Photogrophic Intelligencemon (PT) could be grouped. Here ogoin the
rrNoture" qnd rrChqrocteristicsrr of the tosk elements were sufficiently
diverse so os to preclude this grouping.

An onolysis of the civilion occupotions reveoled thot Group I
generolly seemed to be electricol/electronic in rrncrturerr while Group 2

seemed mechonicolly oriented. The bolonce, os cqn be seen from Toble 1

led to civilion occupotions wirici: were greotly diverse.

4.3 NOMEI{CISTURE

Poy grode equivolent tc ;qt;s were used os o motter of convenience.

For exomple, rother thon using PO3, E4 wos used. Since t::e cross-
tronslotion rros consistent, there wos no effect on the totol onolysis.
No poy grodes under E4 were considered since the quolificotions below

this poy grode were generol to the entire group of oviotion rotings.

4.4 DATA BASE

The bosic doto source wos the "Quqls Monuql.rr The quolificotion
requirements os written were used to determine the content of eoch

job which wqs onolyzed. Although there cqn be some question os to
the detoiled occurocy of the "Quo1s Mqnuqlr" it does reflect the bosic
philosophy for Novy monning ond os such seems o reosonoble doto bqse

for the study.*

Some notes on the detoiled occurocy of the'rQuqls Mcrnuqlrr ore con-
toined in Appendix A.

6



5.0 ANALYSIS STEPS

Step I Tosks were sorted by the oreos os specified in the

Monuolrr (Sofety, Test Equipment, etc.). They were further
dor"rn in terms of ProcticoL Foctors ond Knowledge Foctors.
eoch group, they were ordered by poy grodes into on orroy.
requirement item wos checked, morked for eoch roting where

recorded os shown in the somple of Toble 2.

rrQuols

broken
Wi thin

Eoch

it wos

Eoch qrrcty wcrs exomined to determine whether the groupings were/
in o cursory exomi-notion, logicolly cohesive.

Step 2 Hoving determined thot the groups were, in foct, logicoIIy
cohesive, the orroys were perturbed to yield the following four
orroys:

I

2

3

4

Group 1.

Group 1.

Group 2.

Group 2.

A11 Procticol
from E4 - E9.

AlL Know1edge

A11 Procticol
A11 Knowledge

Foctors

Foctors
Foctors

Foctors

ordered by poy grodes

similorly ordered.
simiforly ordered.
similorly ordered.

Step 3 A11 the orroys of Step 2 were exomined to determine whot
were the rrChorocteristicsrr of the quolificqtions for odvoncement.

The number of times o specific rrChorocteristicrr oppeored by poy

grode within o group wos counted. The proportion of times eoch
rChorocteristicrr oppeored wos determined. The results of this
count ore discussed loter under rrFindings.rr The bockup doto is
not included but hos been retoined in Litton files for exominotion
if desired.

Step 4 The proportion of oppeoronce of eqch rrChorocteristictr ond
rrNoturerr for eoch roting in Group l wos compored ogoinst the totol
proportion of rrChorocteristics. I' The sqme wos done for eoch rote/
roting in Group 2.

7



TABLE 2

Exomple of Tosk Sorting by Poygroup for Group of Rotings

AX AT AQ TD

TEST EQUIPMET{T

Procticq.l Foctors

Select, use, perf
routine upkeep of

orm

E-4 E-4

AW AE

E-4

E-5

E-4

E-6

E-4

E-4

o Test Equipment
used to measure
voltoge, current
qnd resistqnce

Signol generqtors
ond oscilloscopes

Knowledge Foctors

Theory qnd chqrocteristics
of bosic electricol
meosuring instruments

Procedures for obtoining
repoir ond colibrotion of
test eguipment

SAFETY

Procticol Foctors

Observe sofety precoutions
in moking odjustments on
energized electricol ond
electronic equipment

Knowledge Foctors

Potentiol hozords ond
effects of electricol
currents ond electromognetic
rodiotions on the humon body

b

E-4

E-4 E-4 E-4

E-5 Etr E-5

E-4 E-4 E-4 EA

E-6 E-6 E-6

E-4 E-4 E-4 E-4 E-4

I



fn order to determine the degree of mutuolity between roting
within o group, the qctuol stotements of quolificotions os set
down in the 'rQuols Monuolrrwere checked for eoch roting where

they oppeored. Eoch guolificotion reguirement wos recorded.
!y'here quolificotion requirements in the second roting were gi.ven

exoctly the some os in the first roting they were recorded os such.
The some process wos continued for the bolonce of the rotings
within o group.

The criterion of exoct correlotion between stotements offered
some odvontoges ond some disodvontoges. There ore two disodvon-
toges to using this type of criterion. Fi.rst, olthough the writers
moy hove mode the some stotements in o11 cqses, they moy hove meqnt

something else which moy be the rrreol worldrr opplicotion. Second,

different stqtements which reol1y meon the some ore precluded from
being interpreted os the some.

On the other hond, there is no problem on interpretotion when the
criterion is firmly fixed crs wos chosen. It would be o reosonobly
logicol conclusion thot the some stotement wos intended to, ond

in foct does, meon the sqme thing wherever used.

6.3 GROUPTNG CRITERIA

Severol voriotions of groupings were tried initiolly. The finol
grouping qrrived ot wos initiolly formed bosed on o generol tq.sk

summqry for eqch roting. Eoch summory wos exomined ond tentotively
ossigned to o group. The group wos exomined to see Lf there
oppeored to be sufficient cross-correlqtion between rotings within
the group.

A list of possible rrChorocteristicsrr wcrs initiolly formed from the
tqsk stotements. These rrChorocteristicsrr form the column heodings

of Toble 3.

10
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E7
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E9

E4

E5

E6

E7

E8

E9

GRI

39

22

20

24

19

L2

GR2

36

13

23

3s

25

27

Freguency of Tcrsk Types by Percentoge for Poy Grode os Shor"rn in "Quqls Monuq.lrl
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6.4 ANALYS]S OF DEFTNITION OF TICHARACTERISTICSII

As cqn be seen from the column heodings of Toble 3, the 'rChorocter-

istics" were initiolly generqted os they generolly oppeored in the

'rQuqls Monuol.rr No reol ottemPt wos mode ot this point other thon

to develop o loose toxonomy of whot might loter be considered os

definoble rrChorocteristics .'l

There is ot leost o superficolly evident trend here

move up the skill lodder the tosks chonge from rrdorr

supervision ond thence to plonning type tosks.

thot
type

os personnel
tosks to onolysis,

To further investigote this trend, the rrChorocteristicrr clossificotions

were refined to be more inclusive. Toble 4 ptesents the reclossifico-

tion. It wos felt thot the elements within the newrtChorocteristicrl

clqssificotion were sufficiently ol1ied to form o smcrller number of

cohesive cotegories thot were essentiolly within the meoning of the

new clossificotion.

6.5 UJPLICATION OF REQUIREMEMS BETWEEN RATINGS

Toble 5 provides o toble of therrFrequency of Commonoli-ty of Require-

ments Between Rotings.rt It is broken down into Knowledge Foctors ond

Procticol Foctors qs sho'wn in the'tQuols Mqnuol'r for Groups l ond 2

by poy grodes.

Looking ot the totqls for both Knowledge Fcrctors ond Procticol Foctors

for oII poy grodes in Group L, it cqn be seen thot only 44'8)L of

the quolificotions ore unique while the bolqnce of the quolificotions

ore common to two or more rotings. Strongely enough, o peok of L9'2

percent occurs ot four rotings, indicoting thot obout L/5 of the

totol quolificotion requirements ore common to four rotings out of

the six.

t2

-)



OLD CLASSTFICATTON

Do
Test/Check

Prepore forms
Mointqin records
Prepore reports
Order mqteriol
Supervise
Trqin
Ensure complionce
Monitor

Anolyze
Verify
Evoluote
Use publicqtions
Interpret t' revise

Plon
Coordinqte
Formulote guidelines
Recommend

Moke presentqtion
Provide support
Provide liosion

TABLE 4

CLASSIF]CAT]ON AMALGAMATION

NEW CLASSTFICATION

Do - Te s t,/Che ck

Administer

Supervise

Ano\yze / Evoluot e

Plon 6' Coordinqte

Provide Support t" Liosion

13



I
Frequency of Commonolity of iieguirements between Rotings

(By percentoge)
GROI.JP 1

2t.o
47 .8

9.O
13.0
2t .7

13. O

31. 3
5.3

8.7
10.0

11.1

13.6
L6.7
16. O

3.7

TABLE 5

15.
13.
13.

8.
8.

33.

7.9
10. I

s.6

9.t

Quod.

18.0
2t.7
4.3

16 .7
2L .7
11. I

10. o
27 .2
20.o
25.O
36. 8
30. 0

22.o
79.2

5.3

9.5
L2 .5

5.6

Quint.
24.O

Sext.
t2.o

3.3

2.5

Knowledge Foctors
Unique Dup. I r1

E4
E5
E6
E7
E8
E9

P

o
0
0

7
3

4.3
60. 8
75.O
52.2
55.5

4

B

3

1A11 Rotes 47.2 11.4 13.8 16.3

Procticol Foctors
E4 50.0
E5 50. O

E6 3s.0
E7 Z5.O
E8 4Z.L
E9 40.0

A11 Rotes 42 .5

44 .8Both Foctors
GROUP 2

Knowledge Foctors
E4 73.7
E5 57.7
E6 70.O
E7 100.0
E8 57.7
E9 75.O

A11 Rotes

Procticol Foctors
E4
E5
E6
E7
E8
E9

Al1 Rotes

15.8
28.6
30. 0

19. O 14. 3

69.4 16.7 6.9

L2.5
9.1

15. 0

5.0
r3. 6

20.o

15. 0
6.2
5.3

15.0
12 .5
10. s
30. o

4.7
4.O

.)

5.3
L4.3

14.2

tt.2

12 .5

1.4

3.3
4.O
3.7
2.O

2.8
9.1
9.1

13.3
t2.o

3.7
7.9

8.0
25.9

8.6

80
90
68
66
60
63

70

70

q

9
2

7
0
o
a

oBoth Foctors

11.3

8.113.0

-L4-

7.2 1.8



The greotest degree of commonolity exists in the Knowledge Foctors

of Group 1 ot the E4 poy grode. Here only 2L percent of the totol
quolificotions ore unique to one roting and 24 percent of the

quolificotions ore common to four rotings. Oddly enough for Group 1,

the Knowledge Poctors exhibit o greot degree of commonolity ot the
E4 ond E5 poy grodes, while the Procticol Foctors exhibit their
greotest degree of commonolity qbove the E5 leve1.

Group 2 seems much less cohesive in olmost o11 coses thon does

Group 1. Comporisons con best be seen by looking ot Toble 6.

Since the greotest commonolity ond consequent eose of cross-troining
necessorily exists where there ore the leost unique elements ond the
most common elements, it is obvious from Tob1e 6 thot Group t hos olmost
invoriobly the greotest commonolity. It must be remembered, however,

thot this is bosed in o criterion which hos o degree of ortificiolity
in thot no two elements ctre considered the some unLes they ore worded

the sqme in therrQuols Monuol.rr ft is very sofe to ossume thot there
ore mony other tosk elements, which, when ocquired by personnel, would

be opplicoble ocross mony other elements, thus moking the elements

essentiqlly common.

6.6 AMALGAMATION OF IICHARACTERTSTICSI'

As indicoted Ln 6.4, rrAnolysis of Definition of Chorqcteristics,rr
therrChorqcteristicsrrof Toble 3 were revised os shown in Toble 4.

The onolyticol doto bose which resulted from this revision is shovm

in Toble 7.

Toble 7 defines cutoff points very shorply. It con eosily be seen

thot for Group 1, the E4 poy grode is 92 percent physicol mointencnce

tqsks. Group 2, ot the E4 poy grode, is 89 percent physicol moin-
tenonce tosks but does olso require I1 percent Administrotive
f rChqrocteristics.rr ff Group I ond 2 ore considered together ot

1s
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TABLE 6

PROPORTION OF COM},ONALITY OF REQUIREMENTS
(By Percentoge)

FOR GROLIPS 1 AND 2

PRACT]CAL FACTORS

Group I Group 2

KI{OWLEDGE FACTORS

Group 1 Group 2

Unique M<rx 50. 0
Unique Min 25.O

Duplicoted Mox 3
Duplicoted Min

1.3
5.3

15. 0

90.9%
60. 0

25 .9
0

13.3
?7

75,O%
2L.O

2I.7
9.0

33.3
8.3

24.O
U

LOO.O%
57.r

14. 3
tl

Tripled Mox
Tripled Min

0
8

30
15

L6.7
3.7

0

Quodrupled Mox 36.8
Quodrupled Min 1O.O

Quintupled Mox 30.0
Quintupled Min 0

Sextupled Mox 15.0
Sextupled Min 0

5

5

L2
0

t2
n

o
0

7

3
2I

4

o
0

4,0

-) -L6



DO

TEST,/CHECK
AIitALYZE
EVALUATE AD,IINISTER

PI,AN E
SI.JPERVISE COORDTI\BTE

PROVIDE
SI.JPFORT
6. LIATSON

GROIJP 1

E4

E5

E6

E7

EB

E9

GROI.JP 2

E4

E5

E6

E7

E8

E9

AX

AT

AQ

TD

AW

AE

977"

77

05

08

89

69

o8

23%

70

38

42

I5
I8
37

08

o3%

o5

L6

o5

11

08

56

08

04

20%

38

16

08

08

13

06

24

I}

zL%

59

o4

49

56

63

L6%

33

o8

Z6

Aviotion
Aviotion
Avicrt i on

Avicrt i on

Avioti on

Aviotion

GROI.JP 1

Aviotion Antisub Worfqre Technicion
Aviotion ELectronics Technicicrn
Avicrtion Fire Control Technicion
Trodevmon

Avicrtion Antisub Wqrfqre Operotor
Aviotion Electriciqn I s Mote

PR

AD-
AO

AM-
AB-
AS

CFI,ARACTERISTfC DISTRIBUTTON BY PAY GRADE
(By percentoge)

TABLE 7 .-
- Lt

GROI.JP 2

Survivcrl Equipment Mon

Mochinistrs Mote

Ordncrncemon

Structurql Mechonic

Bootswcrinr s Mote

Support Fquipment Technicion



the E4 ond E5 level there is o minimum of 69 percent physicol
mointenonce to.sks ond o moximum of 23 percent onolyticollevoluotive
tosks. Supervisory ond odministrotive tosks ore prevolent ot the E6

ond EZ level while plonning, coordinotj.on ond lioison is moinly
confined to the supergrodes (E8-E9) with the notoble exception of
49 percent plonning ot the E7 l-evel of Group 2. It would seem thot
the nontechnicol tosks stort qbove one pqy grode lower in Group 2

thon in Group 1.

6.7 INTERNAL CONS]STENCY !{-ITHTN GROUPS BY PAY GRADE

The physicol mointenonce Process wos broken dor^rn into Operote,
Mointoin ond fnspect. The onolyticol ond evoluotive rrChorocteristicsrl

were seporoted in order to determine whether more finite demorkotion
lines could be estoblished.

The foctor of toskrrNoturerr wos olso introduced ot this point, being
broken dor"rn into Electronic, Generol Technicol, Electro-mechonicol,
Electricol, ond Mechonicol- types of tosks.

6 .7 .I rrChorocteristicsrr ond rrNoturert-Group 1

Toble 8, sheets 1 ond 2 provide the revised tosk proportion for
Group 1 rrChqrqcteristicsrr ond rrNoture" by poy grodes E4-E9.

The rrOperote Chorocteristicrr occurs only ot the E4 1eve1 ond then

only for two rotings, AW ond AE, in Group I. In foct, the mojor

deviotion from the overqll qveroge within Group 1 is most prevolent
in these two rotings. There is some degree of deviotion from the

ctveroge in the TD roting . The tosk rrChorcrc teris tics , ond rrNoture rl

in the AX, AT ond AQ rotings ore extremely closely correloted ot o11

poy grodes.

18



GROUP 1 RATIrc E+

TOTAL AT

GROUP 1 RATING E5

TOTAL ATCHARACTERISTICS

Operote
Mointcrin
Inspect
Supervise
Administer
PIon
Evoluote
Interfoce

NATURE

Electronic
Generol Tech.
Electro Mech.
Electriccrl
Mecho.nicol

CHARACTERISTICS

Operote
Mointcrin
Inspect
Supervise
Administer
Plon
Evoluote
Interfoce

NATI,IRE

Electronic
Genercrl Tech.
Electro Mech.
Electricol
Mechonicol

CHARACTER ISTICS

Operote
Mointcrin
Inspect
Supervise
Administer
PIon
Evoluate
Interfoce

NATIJRE

Electronic
Generql Tech.
Electro Mech.
Electriccrl
Mechcrnicol

CHARACTERISTICS

Operote
Mointoin
Inspect
Supervise
Administer
PIq.n
Evq.luote
Interfoce

NATURE

Electronic
General Tech.
Electro Mech.
Electricol
Mechonicol

.02

.88

.05

.05

.44

.r8

.05

.13

.2L

.L4

.09

.20

.55

o2

.06

.9r

.90

.05

.05

.50

.15

.10

.25

.L7

.08

.L7

.58

.08

.92

"91
.04

l. oc

.46

.09

.15

.31

.18

.09

.27

.36

AW

.11

.67

.11

.1r

.22

.44

.II

.22

AW

AE

.07

.79

.07

.07

.2L

.29

.zL

.L4
r .14

AE

.10

.10

.20

.60

.92

.08

.62

.31

.08

.30

.20

1. O0

.9r

.o9
.89
.11

.67

.33

I

.62

.25

.13

.14

.43

.43

1.m

.83

.L7

"L7

"67
.L7

AE

AX

88
o6

AQ TD AX AQ TD

.m

AW AE

.06

.47

.18

.12

.24

.I5

.oB

.23

.54

.08

.92

o4

.57

.13

.09

.22

.08

.08

.25

.58

L00

.91

.09

.58

.18

.11

.13

GROI.'P 1

TOTAL

.04

.27

.25

.02

.42

.o2

.91

RATITG

.55

.36

.09

GROI.'P 1 RATIIre E6

TOTAL

E7

AX AT AQ TD AX

.50

AT

.30

.20

.50

r.00

.22

.22

.11

.44

1.00

A}I

.40

.40

.20

.L4

.29

.2r

.36

.71

.29

AQ TD

09

o9
.9L

.L7

.L7

.67

.t7

.83
a 20
80

o3

BO

.zo

REVISM CHARACTERISTIC AND NATURE TASK PROPORTION MATRIX

GROI'P I

TABLE 8
19

07
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AX AQ AX AQ TD

)

AE

GROI.'P 1 RATII{G E8

TOTAL AT

GROI.JP 1 RATING E9

TOTAL ATCHARACTERIST ICS

Operote
Mointo,in
Inspect
Supervise
Administer
PIon
Evoluote
Interfcrce

NATURE

Electronic
Generol Tech.
Electro Mech.
Electricol
Mechonicol

CHARACTERISTICS

Operote
Mointcrin
Inspect
Supervise
Administer-
Plon
Evoluote
Interfcrce

NATURE

Electronic
Generol Tech.
Electro Mech.
Electricol
Mechonicol

CHARACTERISTTCS

Operote
Mcrintoin
Inspect
Supervise
Administer
Plcrn
Evoluq.te
Interfoce

NATI.IRE

Electronic
Generql Tech.
Electro Mech.
Electriccrl
Mechonicol

.02

.17

.26

.52

.04

.20

.20

.60

I8
t8
64

.20.

.20

.60

1.00

TD AW

.13

.13
,62

AE

.18

.18

.55

.09

1.0c

.I0

.10

.28

.26

.26

r.00

.13

.13

.25

.25
)tr.

1 .00

.13

.r3

.25

.25

.25

r. o0

.13

.13

.25

.25

.25

r.m

.25
,75

.75

.25

.13

.13

.25

.25

.25

.00

.671

.331

r.00

.13

I .00 1.od L001.00 I

GROI.]P RATIITG

TOTAL

00

AX

GROTJP RATIIG

AQ AW AE CHARACTERISTICS TOTAL

Operote
Mointoin
Inspect
Supervise
Administer
PIcrn
Evolucrte
Interfoce

NATI.IRE

Electronic
Generol Tech.
Electro Mech.
Electricol
Mechonicol

REVISED CHARACTERISTIC AND NATURE TASK PROPORTION MATRIX
GROUP 1

TABLE 8 (continued)
_20-

AT TD AX AT AQ TD AW AE
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TherrNoturerrof tosks qt the E4 ond E5 leve1 ronges ocross the

rrNoturerr spectrum. It is interesting to note / however, thot the

rrNoturerr of tosks ot the E6 ond above level seem to generolly

converge to tosks of o Generol Technicol leve1. However, even

here the AW ond AE rotings prove the excePtion even though the

deviotion is not greot.

At E6 the MointenoncerrChorocteristicrrcomprises only 14 percent

of the overoll within this group, ot E7 two percent/ ond does not

exist obove E7. Interestingly enough, Supervisory rrChorocter-

isticsrr obtoin olmost entirely ot the E6 leveI being non-existent

below ond less thon ten percent obove.

As indicoted before ot the higher Poy grodes there is q convergence

towqrd Generol Technicol tosks for the rrNoturerr of the tosks' At

E4 ond E5 the tosks ore heqvily Electronic, 44 ond 58 percent

respectively. At E6 ond E7 they ore 9I percent Generol Technicol

ond ot the supergrodes E8 ond E9 they ore I0O percent Generql Tech-

nicol in noture.

6.7 .2 trChoracteristicstr ond rrNoturerr-Group 2

TobIe

Group

9 Sheets I ond 2 provide the revised tosk proportion for

2 rrChorocteristicsrr ond rrNoture'' by Poy grouPs E4-E9.

As in Group 1 the lower poy grodes ore moinly technicol by

rrChorocteristictr while the supervisory, plonning ond coordinoting
rrChorocteristicsrr qre essentiolly confined to the higher Poy grodes'

Though the deviotions in Group 2 ore slightty greoter thon in Group 1

in the moin the norm of the group seems to prevoil'

2L



CHARACTERISTICS

Operote
Mcrintoin
fnspect
Supervise
Administer
Plon
Evoluote
Interfoce

NATURE

Electronic
Generol Tech.
Electro Mech.
Electricol
Mechoniccrl

CHARACTEEISTICS.

Operote
Mointqin
Inspect
Supervise
Administer
PIon
Evaluote
Interfo.ce

NATI.JRE

Electronic
Generol Tech.
Electro Mech.
Electricol
Mechonico.l

GROUP 2 RATII,E E4

TCTTAL PR

.89 .50 1

.II .50

.45 .50 .67

.50 .46 .33

GROI,IP 2 RATII.IG E6

TOTAL

CHARACTERISTICS

Operote
Mointoin
Inspect
Supervise
Administer
Plon
EvoIuq.te
Interfoce

NATURE

Electronic
Generol Tech.
Electro Mech.
EI ectricol
Mechonicol

CHARACTERISTTCS

Operote
Mointoin
Inspect
Supervise
Administer
Plon
Evcrluote
Interfqce

GROTP 2 nRrttre E5

TOTAL PR

.88 1. OO r.oo .75

AD

.0(

AO

.83

.L7

A}I

B6

I4

AB AS

.80

.20
.06
.06

.62

.06

.31

.09

.16

.05

.33

.33

.04

.33

.25

.50

.50

1.00

1.m

AM

AB

.75

.25

1.m

ll.oo

.67

.33

.08

I .42
l.gal.v

AD AO AM AS

o2
53

54

AOAD

.57

.43

AM

1.00

t.oo

.20

.50

.10

.40

.17

.50

.L7

.L7

.33

.331. 00

.11

.33

.11

.33

.11

1.00

PR AS

GROUP 2 RATI}G E7

TOTAL PR AD AO AB AS

.11

.L4

.60

.03
"11

.74

.L7

.L7

.67

.13

.25

.50

.13

.20

.50

.20

AB

80

.11

.22

.11

.56

.20

.60

.20

.10

.10

.50

.30

[.00

.22

.22

.22

.33

.L2

.L2

.38

.38

.67 .63 .00 .80 .80 1.00

I.IATURE

Electronic
Generol Tech.
Electro Mech.
Electricol
Mecho.nicol

1. OOi

.33 .20 .20

REVISM CHARACTERISTIC AND NATURE TASK PROPORTION MATRIX
GROI.JP 2

TABLE 9

-22

l1 .00 I .oc'l
.37,26
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GROUP 2 RATII\G E8

TOTAL PR AO CHARACTERISTICS

Operote
Mointoin
Inspect
$rpervtse
Administer
Plon
Evqluote
Interfqce

NATURE

Electronic
Generql Tech.
Electro Mech.
EI ectr icol
Mechcrnicol

GROT'P 2 RATII'G E9

TOTAL PR AO AI,l

.L2 .11 .11 .13 .r1

CHARACTERIST]CS

Operote
Mointcrin
fnspect
Supervise
Administer
Plqn
Evqluote
Interfoce

NATURE

Electronic
Genero.I Tech.
Electro Mech.
Electricol
Mechonico.l

CHARACTERISTICS

Operote
Mointoin
Inspect
Supervise
Admini ster
Plon
Evctluote
Interfoce

NATURE

Electronic
Generol Tech.
Electro Mech.
Electricol
Mechoniccrl

AD A},I

.11

.44

.22

.22

lr.oo

AB AS AD AB AS

.10

.L4

.40

.L7

.19

.11

.22

.44

.22

.11 I

.11 I

.33 
I

.221

.221

.25

.50

[.00

.33

.L7

.33

.17
.40
.40
.20

00

.59

.L2

.16

.56
. .11

.22

PR

.s6
"11
.22

.75

.13
.56
.11
"22

.13

"62
.13
.13

1.OO

.77

.50

.17

.17

1.0c

AS

1.00 1.00 1.001

GROI.JP RATII,G

TOTAL

1.00 I .00 1. 0(

GROUP RATII,G

t 00

AMPR AB AS CHARACTERISTTCS T'OTAL

Operote
Mointoin
Inspect
Supervise
Administer
PIcrn
Evoluo,te
Interfo.ce

I{ATI.IRE

Electronic
Generol Tech.
Electro Mech.
Electrico.]
Mechcrnicol

REVISED CHARACTERISTIC AND NATURE TASK PROPORTION MATRIX
GROI.JP 2

( continued)
Z3

AD AD AO AB

TABLE 9

)
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6.8 CONSISTENCY AND DEVIATION INTER AND INTRA GROUPS

Ideolly the structure of groups would be one in which the following

criterio would prevoil:

TherrChorocteristicsrr of the tqsks ore consistent inter ond

intro group for specific poy grodes. This would ollow
mutuol overoll rote chonges.

The rtChorocteristicsrr of the tosks chonge mutuolly ond

definitively os poy grodes chonge. This would ollow for

definition of type of selection qnd troining for revised

roting processes.
The rrNoture't of the tqsks ore consistent within o group.

This would ollow group cohesiveness ond eose of cross-trcrining.

The 'rNoturerr of the tosks ore deviont between groups. This

woul-d ollow mutuolly exclusive groups.

6.8.1 InterGroup Tosk Consistency-rrChorocteristicsrl

I

,

3

4

Figures tA-1G present by I'Chorocteristic the comporotive grouP

overoge of the portion of the rrChorocteristic" by poy grodes.

generol, the plots ore remorkobly consistent qs con eosily be

No plot is shown for the Operote[Chorocteristicrrsince it only

ot the E4 level ot one roting ond then is only two percent of

totol.

In
seen.

occurs
the

There ore o few occurrences where o porticulor rrChorocteristicrl

comes in or drops out ot o lower poy grode ot one grouP cls compored

with the other.

Notobly the fnspectrrChorocteristicrt occurs ot E4, E5, ond E6 poy grode

for Group 1 but occurs only ot the E7 poy grode for Group 2. At no

point does it involve more thon nine percent of the tosks so it con

reosonobly be ignored. (See Figure 18)
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The MointoinrrChorqcteristicrrdoes not occur ot the E7 Wy grode

for Group 2, but it is only four percent of the tq.sks for Group I
(See Figure IA)

The Supsrvise trChorocteristicrr does not occur until the E5 poy grode

for Group 1, while it is seven percent of the tosks ot the E5 poy

grode for Group 2. (See Figure lC)

The Administer rrChorqcteristicrr does not occur ot the E5 ond E9 poy

grodes for Group 1. For Group 2, the rrChqrqcteristi.crr is six ond

eleven percent for three grodes respectively. (See Figure IG)

fn generol/ there is o slight tendency to continue technicol require-
ments for one poy grode higher in Group 1 os compored with Group 2.

The nontechnicol functions - on the 6ther hond/ seem to often stort
ot one poy grode lower in Group 2 thon in Group 1. The proportion
chonge, however, is significontly smoll in o11 coses.

6.8.2 Intro Ground Tosk Consistency-rrChorocteristicsrl

6.8.2.L Group l- rrChorocteristicrr consistency

Figures ZL-ZG provide the plots for the intro group correlotion for
rrChorocteristicsrr in Group 1.

For o11 rrChqrocteristicsrrr there is on evident high correlotion qt
o11 poy grodes for the AX, AT ond AQ rotings. Devicrtions here ore
so smoll os to be procticolly indistinguishoble. In the plon
rrChorocteristicrr the AQ roting deviotes by introducing eleven percent
ot the E7 Wy grode.

The deviqtions for the TD, AW, ond AE rotings from the AX , AT, ond AQ

subgroup ore summorized in Toble 10.
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TABLE 10

CoMPARISON OF CORRELATION OF AX, AT, AQ

AGATNST TD A}ID AW AI{D AE

TD AW

Reosonoble correloted
with AX, AT, ond AQ

subgrr:up

Mqintoin
Figure 2A

Inspect
Figure 2

Supervise
Figure 2C

Administer
Figure 2D

Plon
Fignrre 2E

Evoluqte
Figure 2T

fn terfqce
Pignrre 2G

Somewhot 1ow ot E4.
No new mointenqnce
tcrsks odded ot E5
ooy grode

AE

18% Mointenonce
tq.sks continue
to crppeqr ot
E7 poy grode

Sornewhqt higher
proportion of
inspection tosks

Correlcrtes weIl
with Ax,AT,AQ
subgroup

Correlqtes well
with AX, AT,AQ
subgroup

Correlotes well
with AX,AT,AQ
subgroup

Correlotes gen-
erolly well with
AX, AT, AQ sub-
grouP

Appeors ot E8
poy grode os
opposed to E9
for oll but AW

No inspection tosks
oppeqr except ctt
the E6 poy grode

No new inspection
tosks <rppeqr qt the
E5 poy grode

Supervision drops
out ot E9

Supervision does
not opPeor qs cr

chorocteristic
untif E7 ond drops
out ot E9

No odministrotive
tosks until E6 olthough
generolly correlotion
is reqsonobly good.
However, no odministro-
tive tosks ot o11 beyond
the E7 poy grode

Correlqtes generol11
well though o.dmin-
istrqtive tcrsks ore
not odded ot E9 poy
grode

Plonning tqsks do not
oppeqr ot the E9 poy
grode

Extremely lorge oro-
portion of plonning
tqsks ot E8 ond E9
poy grodes 66 crnd
75 percent re-
spective 1y

Evoluqtive tqsks
oppeor at the E6
poy grode

Evoluqtive tosks
clppeor only ot the
E7 pay grode ond
then ore cr smoIl
proportion compq.rq-
t ive 1y

Correlotes wefl with
AX, AT, AQ subgroups

40

Appeors ot E8 poy
grode os opposed to
E9 for o11 but AE



In generol there is reosonobly good correlotion within this group

olthough some rotings tend to introduce o rrChqrocteristicrr eorlier

thon others. The introduction, however, rorely occurs more thon

one poy grode lower. By the some token, some rotings tend not to

odd more of o requirement for o specific chorocteristic os the poy

grode increoses.

Pigures 3A-3G provide the plot for the intro grouP rtChorocteristicsrl

in Group 2.

Although Group 2 does not seem neorly os well correloted os does

Group 1, there is sufficient correlotion to continue to mointoin
this os o group ot leost for initiol considerotions.

The Mointoin rrChorocteristicil seems to be well correloted though

the AM roting is only 50 percent ot the E4 poy grode os oPPosed to
80 to 100 percent for the bolonce of the rotings. Additionolly,
the AM ond AO rotings reguire no new quolificotions on this
rrChorocteristicrrqt the E6 poy grode while the bolonce of the
rotings in this group require from L2 to 2O percent of the quoli-
ficotions ot this poy grode.

The Inspect I'Chqrocteristic, rr olthough extremely well inter-correloted

with the exception of the non-existent AO roting, is peculior in
thot it only oppeors ot the E7 Wy grode. Referring bock to Figure 28

of Group 1, the inspection rrChorocteristicrr oppeors ot the E4-E5 ond

E6 poy grodes ond not at o11 ot the E7 poy grode, ft would seem thot
inspection os o rrChorocteristic'r would more closely opproximote the
Mointoin rrChorocteristicrr ond would therefore more 1ike1y fo11 ot o

lower poy grode if in keeping with generol trends. T'l.:is seeming

discreponcy moy either be due to the method of cioss'ificotion within
this report, undue emphosis in the "Quo1s Mcrnuolrr or possibly o

spurious element in the correlq,tion.

4L-

6.8.2.2 Group 2 rrChorqcteristicrr consistency
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The Su.pervise rrChorocteristic,rr with the exception of the AB ond

AS rotings, seems well correloted. lr/try no supervisory tosks ore

colled out below the E9 level for the AS roting is hord to under-
stond.

The Administer trChorocteristicrr is qlso well correLoted with the

exception of possible differences which occur in the AB ond AS

rotings.

The Plon, Evoluote, fnterfoce rrChorocteristicsrr generolly olso
follow well.

From on overoll stondpoint, if there ore deviotions sufficient to
seporote ony rotings out, it would be in terms of the AB ond AS

rotings. Although they follow the trend in generol, they seem

to be the greotest contributors to the deviotions which do occur.

6.8.3 Inter Group Tosk Consistency -rtlqturerl

Pigure 4 presents the plot of the qverqges of the Group 1 vs.
Group 2 for therrNoturerr of the tosks. As con be seen, both groups

tend heovily toword the Generol Technicol rrNoturerr crnd less towqrd
ony specificrrNoturerr of the tosks ot the higher poy grodes.

At the lower poy grodes, the specific I'Noturesrr seem reosonobly

shorply differentioted. For exomple, no Electronics rrNqture

qppeqrs in Group 2 though it reqches os high os 59 percent of
the tosk in Group 1. There is o smoll increment, moximum of
six percent electricol in Group I for E4 ond E5 poy grodes while
the some "Noturerr oppeors in poy grodes E4."- E7 in Group 1, ronging
from three to thirteen percent of the tosk. There seems to be q

much higher mechqnicol content in the tosks of Group 2, renging through
E4 - E6 poy grodes ot 53 to 26 percent crs opposed to E4 ond E5 ot
2I to 13 percent for Group 1.
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In generol, there is q reosonobly shorp differentiqtion between

the rrNoturertof the tqsks from Group l to Group 2 despite the

tendency of both groups to converge to the Generol Technicol
rrNoturerr ot the higher poy grodes.

6.8,4 Intro Group rrNoturerr Consistency

6.8.4.L Group I rrNqturerr Consistency

Pigures 5A-5E provide plots of the vorious rrNoturerr elements in
Group 1. As hos been the pottern in the I'Chorocteristicrr con-

sistency, the AX, AT, AQ rotings correlote extremely well; the

TD roting somewhot less well; while the greotest deviotion from

the norm is usuolly found in the AW ond AE rotings.

The Electronic rt\loturerr of the tosk (Figure 5A), is extremely

highly correloted in the AX, AT, AQ, ond TD rotings. The AW

roting seems to hove o somewhot higher portion of Electronic
rrNoturerr ot the E6 poy grode thon ony other roting, while the

AE only corries o relotively smolI portion ot the E4 ond E5 poy

grodes.

The Generol Technicol rrNqturerr (Figure 58) is generolly well cor-
reloted throughout, though os usuol the AW ond AE rotings provide
the greotest deviotion from the normr' in foct, continuing in
specific rrNoturerr elements for one full poy grode beyond the
other s .

The Electro-mechonicol rrNoturerr (Figtrre 5C) only oppeors in three
of the rotings ot oll-TD, AW, AE; but then only for the E4 poy

grode ond with o ronge of eight to twenty-one percent of the tosk.

The Electricol rrNoturerr (Figure 5D) presents o very odd plot. The

AX, AT, AQ rotings hove q smqll portion of thisrrNqturerrqt the E4
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poy grode only (nine to twelve percent) ' Fifteen crnC thirteen

percent of therrNoture't of the TD roting is Electricol ot the

E4 ond E5 poy grode only. The ElectricolrrNqture'r of the AW

roting opPeqrs only ot the E4 ond E7 poy grode; 22 and 2O percent

respectively. The AE roting hos cr substqntiol Electricol portion

of the rrNoture'r from the E4-E7 poy grode, ronging from 14 to 67

percent.

The MechcrnicolrrNoture'r is o smoll portion of the to':k for o11

rotings. (See Figure 5E). In no cose does it oppeor bevond the

E5 poy grode. It oPPeors only ot the E4 poy grode in the TD

roting oni not ot o1I in the AW roting. There is o tendency for

the requirement to increose slightly from E4 to E5 for the AQ

ond AE rotings ond to decreose slightly for the some Poy grodes

for the AT ond AX rotings. The overoll ronge of from eight to

thirty-three percent indicotes o reosonobly smo11 to medium omount

of this rrNqturerr contoined in this group.

6.8.4.2 Group 2 rNoturerr consistency

Figrrres 6A-6C present the plots of the consistency of the rrNoturerl

foctors of the tosks in Group 2.

The totolrtNoturerrof the tosks occomplished by Group 2 ore pre-

dominontly in the Generol Technicol ond Mechqnicol oreos.

The AD ond AS rotings olone exhibit requirements in the Electricol
rrNoturerr AS requiring ten percent in the E4 poy grode ond AD requir-

ing 33 percent in the E5 PoY grode.

The PR, AD, ond AO rotings generolly trock on the Genercrl Technicol
ItNqturerrbut chonge considerobly in mognitude ot the E5 poy grode.

The AM I AB, ond AS rotings ore reosonobly in ogreement on direction

on thisrtNoture," but disogree olso on mognitude.
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For
AO

ctre

AS

the finol rt'loturerr foctor, Mechonicol, the pottern between PR,

is in the some direction but deviqnt in mognitude; AM ond AB

in the some direction but deviont in mognitude, while AD qnd

ore olmost rondom by comporison.

6.9 CUTOFF rcINTS

fn 6.6, Amolgq.mqtion of rrChorocteristics,rr there wos found to be

o chonging of the rtChorocteristicsrr of tosks os pqy grodes chonged.

It is necessory to determine ot which point in the poy grode

structure differences in 'rChorocteristicsrr qre most shorply defined.

To define these cutoff points the proportion of eoch rrChorocteristicrl

which occurred ot the E4 poy grode wos compored ogoinst the sqme

rlChorocteristicrr omolgomotion for the E5, E6, E7, E8, ond E9 poy

grodes. The scrme process wos followed for E4 ond E5 vs. E6, E7, E8,

ond E9. Also E4, E5 ond E6 were compored ogoinst E7, E8, ond E9.

This wos done for Groups 1 ond 2. The doto for these onolyses ore
shown in Toble II.

Figure 7 presents the plot of therrChorocteristicsrrfor the omolgomo-

tions of Group 1. Ideolly there would be o point ot which no
rrChqrocteristicsrrwould overlop in poy grode groups, thus providing
highly definitive cutoff points. Although this is not fulIy ochieved,
it con be seen thot if poy grades E4 ond E5, o's o group, qre compored

ogoinst poy grodes E6, E7, E8, ond E9l os o group, the overlop is
rother insignificcrnt. There ore only thr.ee rrChq.rocteristicsrr in
which overlop occurs, Mointoin, Inspect, ond Administer. Only
five percent of the Mointoin ilChorocteristicrr oppeors in the E6

ond obove poy grodes, while 89 percent crppecrrs between E4 ond E5

poy grodes. Similorly, only three percent of the Inspect rtCho.rocter-

isticrr oppeors in the E6 ond obove group while six percent oppeors
between E4 ond E5 poy grodes. On the other hond, 29 percent of the
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Administer rtChorocteristicil oppeor ot the E6 ond obove Poy grodes,

while four percent oPPeors in the E4 ond E5 poy grodes.

Tire sqme generol condition prevoils in Group 2, os shown in

Figure 8. There is o very smoll omount of the Supervise rrChorocter-

isticrr (two percent) in the E4 ond E5 poy grodes, os oPPosed to

E6 ond obove. Ttre Inspect rtChqlrocteristic" oppeors only ot E6 ond

qbove but only constitutes three percent of the tosks. This is
somewhqt controry to Group I where the b.rlk of the rrChorocteristicrrl

though smoll, qppeors below the E6 poy grode. The Inspect"Chorqcter-
isticrr in Group 2 is e,trso somewhqt dissimilor from Group 1 in thot
thertChqrqcteristicrrqppeors crt E6 poy grode qnd obove in Group 2,

while the lorger portion of this rrChorocteristic'r oppeors below the

E6 poy grode in Group 1.

7.O CONCLUSIONS

7 .L GENERAL

There seems to be reosonobly strong evidence thot o chonge occurs
in therrChorocteristicsrrof the enlisted tqsk os the poy grode

chonges. fnitiol results indicote thot the lower poy grodes (E4 ond

E5) ore fundomentolly technicol tosks. At E6 ond obove, the tqsks
seem to first become odministrotive, progressing to supervisory ond

thence monogeriol,' plonning, evoluoting, interfocing.

The originol concept of this proposol is .thot mon-hours con be

ollocoted over o given work week per mqn if moximum crew flexi-
bility con be ottoined. There seems to be reqsonobly good evidence
thot such flexibility con be ottoined. This is bosed in the degree

of correlotion which occurs in the tosks of groups os they were
divided. Further, the correlotion obtoined in the consistency in
mutotions of therrChqrocteristicsrr of the tosks on a pqy grode scole
seem to ollow for o monogeriol group seporoted from o technicql group.
Hoving such q mqnogeriol group (roting) moy o1low generol coveroge
ocross severql other clericql or odministroti.ve rotings, thus pro-
viding greoter flexibility.
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7.2 THE SELECTION PROCESS

Since there ore fundqmentolly different kinds of skills involved

in technicol rrChorocteristicsrr thon ore in odministrote/monogeriol
rrChoracteristicsrrr there should be considerqtion in the selection

process for the types of skills which ore reguired in the overoll
odvoncement process. If the enlistees ore selected for o porticulor
roting, on the bosis of their oPtitudes in technicol oreos, i.e.,
electronic, mechonicol, etc., they moy find themselves in o position
loter in which they hove become extremely highly skilled technicions
but ore stynied in their odvoncement becquse they do not Possess
monogeriol- copobility.

Conversely, there ore groups of potentiol enlistees who moy hove

o high monogeriol copobility, but hove no mechonicol optitude. fn
o sense, this group is prevented from exercising their possible
monogeriol competence by not being oble to toke the first few stePs

becquse of their lock of technicol skilIs.

Since the selection botteries ore generolly geored to distinguish
on these foctors, it would be o relotively simple motter to segre-
gote on the specific foctors desired, thus generoting o potentiol
pool for entry on either q. technicol or monogeriol lcrdder.

7.3 POSSTBLE ULTTMATE APPFOACH

Assuming thot o differentiol selection which seporotes monogeriol
qnd technicql skills is vioble, then two problems must be solved.
First there is the problem of providing on eguitoble odvcncement

progrom ond gool for eoch of the cotegories. Second, there must
be o troining progrom which prepqres enlistees in eqch cotegory.

7 ,3.L Equitoble Advoncement Progrom

fn generol, the present Novy enlisted odvoncement progrom presents
o peculior situotion in the oreq of the supergrodes E8 ond E9 vs.
Ir/orrqnt Oificer (W.O.). It is understood thot the initiol concept
of the introduction of the supergrodes wos the expectotion of the
eliminotion of the W.O. cotegory.
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Regordless of the influences which were instrumentol in retoining

the W.O., the foct remoins thot there is o subtly definoble
difference between the supergrodes ond the W.O. progrom. Port1y

it is sensed in the foct thot the suPergrode progression is
determined by competitive exominotion ond the odvoncement to W.O.

is by recoilrmendotion. The exominotion Process indicotes the

requirement to hove q. body of informotion in order to guolify.
The recommendotion process is more closely oligned with indefinoble
quolities ond seems possibly more inclined toword selection of leoder-
ship obilities. Admittedly, there is o highly speculotive foctor
in this onolysis, but there is o sufficient possibility to justify
further pursuit.

lssuming the viobility of cross-troining (discussed loter under

7.3.2) in the technicol oreq in the purely technicql sense, ond

o seporqte odvoncement lodder in the monogeriol ski1Is, there could
be severol odvoncement lodders. fn o11 coses, the some hosic steps

would opply os in the present clossificotion system. The enlistee
would qo through AR, AA, AN to leorn his bosic Novy processes for
the oviotion group. One group would follow one of severql technicol
skills lodders, e.g., Group I electronic or Group 2 mechonicol.
The striker would undertoke on oreo which presently constitutes o

roting. At some Ievel of proficiency (Iogicolly eguivolent to the
present E5) he could then strike for odditionol grode which would
consist of leorning o second oreo of technicql skills within the over-
o11 group with which he is ollied. As he.ocquired o broqder technicol
ski11 bose his poy would increqse occordingly.

The monogeriol troinee would be likeIy to stort in odministrotion,
move through supervision, evoluotion, plonning, lioison ond

monogement, with eguivolent poy.

/ .3.2 Troining

In both cqses, technicol ond monogement troining should become eqsier
ond more effective. In the cose of the technicol ski1ls much of the
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troining in one speciolty should corry over into the next. There

would be no different types of reguirements which might couse o

technicolly oriented enlistee trouble. fn the cose of the monogeriolly

oriented enlistee, there would be no technicql stumbling blocks, qnd

the troining could be much more sPecificolly oriented.

8.0 RECOMMENDATIONS FOR FURTHER STUDY

As originolly proposed, Phose fI of this study, the detoiled
motrices of the noture ond chorocteristic fqctors would be reloted
to q somple of Novol Aviotion operotions/ onrrideolizedrrcrew would

be determined in light of functionol requirements o feosible crew

would be generoted.

fn oddition to this, it is felt thot further refinement of Phose I
would prove exceedingly helpful. ft should be now possible to test
the possibility of including the Aviotion Mointenonce Administrotionmqn
(M) ond the Aviqtion Storekeeper (AK) in the overoll monogeriol group.

ft is proposed thot the correlotions obtoined here be tested ond

refined by using the octuol test previously odministered for quoli-
ficotion testing.

ft is further proposed thot these some tests be used to estoblish o

bose for o study of the extent to which troining concepts, proctices
ond detoils wotrld hove to be modified to occept the concepts delineoted
in this report.

As originolly proposed, on opprooch to computerizing the
Phose fI will be detoiled, in oddition to on opprooch to
this output with other ovoiloble computer models.

output of
integroting
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APPENDIX A

As indicoted in the text, there ore certoin inconsistencies
in the 'rQuols Monuql.rr Since these inconsistencies do not

constitute q portion of the present rePort, they ore presented

for informotion purposes on1y.

No ottempt hos been mode to evoluote whether different requirements

ore ot equivolent levels. trIhot is shorn is the points ot which the

some quolificotions ore showr ot non-equivqlent rotes for different
rotings. As can be seen most of the quolificotions chonge by one

poy grode. However, os con o.Iso be seen/ some quolificotions ronge

from E4 - E7 poy grodes for different rotings.

There ore some rotings in which the quolificotions requirements
chonge rotes by roting but different types of eguipment ore colled
out. These ore indicoted by o blonk shown in the quolificotion,
ond the specific equipment type indicoted in the interfqce obove the
poy grode.

fn one specific cose, the AS roting shows the quolificotion to
rrreview moteriol ollowonce lists " qt both the E7 ond

E8 poygrodes.
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THEORY AND PRINCIPLES

Principles of electron tubes, semiconductors, E4 E4 E4 E4
ond tronsistors.

E5

Principles of rectifiers, filters, ond
regulotors used in power supply circuits.

Principles ond opplicotions
servo systems.

of slmchros crnd

Principles of detectors, omplifiers, ond
osci llqtors .

Principles of phose inverters ond
cothode followers.

Principles ond opplicotions of gos-filIed
ond cothode-roy tubes.

Principles ond opplicotions of:

c Mognetic Anomoly Detection System (MAD) E4
. Jezebel E4

Principles qnd opplicotions of limited,
clornper/ counterr aod discriminqtor
circuits

Principles of sweep generotors, goted
omplifiers, ond timing circuits.

Principles ond opplicotions of soturoble
core reoctors ond mognetic omplifiers.

Principles of inpedonce motching.

Principles qnd opplicotions of digitol
computer:

E4 E4 E4 E5

E4 E4 E5

E4 E4 E5 E6

E4 E4 E5 E5

E4 E4 E5

E7
E6

E5 E6 E6

E5 E6 E6 E6

E5 E6 E5 E6

E5 E6 E6

E6 E5
E6 E5
E6 E5

E4

E4

E4

E4

E4

Input-output devices
Numbering sys tems ond codes
ControI, orithmetic ond memory sections
Anolog-digitol ond digitol-onolog
conversion
Logic circuits

ct

b
C

d

e

E5

E7
E7

E6
E6

E5 E5 E5 E5
E5 E6
E5 E6

E6

o. Resonont circuits, coupling circuits,
ond filter networks.

b. Klystrons ond mognetrons
c. Troveling wove tubes

E6

Function ond chorocteristics
circuit ports

of electronic
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Principles of:



AX AT AQ TD AW AE

Mointenonce

Moke tests for short circuits, grounds
ond continuity of interconnecting
cobles between units of
equipment

Verify discreponcies in oircroft
equipment

fsolcrte equipment molfunctions to
defective units (bIock boxes in

equipment)

Supervise ond direct
orgonizotionol mointenonce inspect
completed work

Evqluote performonce of overhcruled,
modified or newly instolled oircroft

equipment

Adminis trqtion

Stondord orgonizotion ond mqintenonce
procedures of oircroft squodrons ond
mointenonce octivities

Procedures for surveying occountoble
moteriols

Regulotions governing clossificotion,
preporotion, sofeguording ond declossi-
ficotion of clossified moteriql

Senior Chief

Droft letters, instructions, notices
ond messoges opplicoble to ovionics
mointenqnce octivities

ASW Elec
E4 E4

Elec
E4

ASW

E5 E4

Elect
E5

Elect
E5

ASW

E5
Nov 6'

Com
E5

TrDev
E4

ASW Nov €"

Com
Rodor
ECM
E5

ASW
E6

EIec Arm
E6 Ccntrol

E6

Bonb Tr
Dir Dev
F/C E4
E5

Tr
Dev
E7

ASW Elect Arm
E7 E7 Cmtrol

E7

E6 E6 E6

E7 E7 E7

E8

E8 E8 E8

ASW E6

L/

E9 E7

E9 E8

E7

E6
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DRAWINGS, SCHEMATICS, AND PI.'BLICATIqTE

Use system block diogroms ond dqto flow
chorts in checking oircroft
equipment

Use mechonicol, electricol, electronic
schemotics ond drowings in the instollo-
tion of chonges ond modificotions

ASW
E4 E5

E5 E5

Bomb
Dir
F/C
E4

E4

E4

EIect 6.

fnstru-
mentotion
E5

Elect
E5

E5

E4

Follow pictoriol diogroms qnd service
instructions to disossemble, cleon ond
lubricote mechonicol ond electricol
eguipment

Types ond uses of informotion contoined
in monuols reloting to operotion,
servicing, inspection, ond mointenonce
of oircroft eguipment

E5 E4

ASW
E4

Elec
E4

Arm TD
E5E4
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Senior Chief

Droft letters, instructions/ notices,
ond messoges opplicoble to oircroft
mointenonce octivities

Sofe ty

fnspect work oreqs, tools ond eguipment
to detect potentiolly hozordous ond
unsqfe conditions ond toke oppropriote
corrective oction

Mqintenonce

Screen defective components for
feosibility of repoir

Perform periodic inspecti ons

Administrotion

Fundomentol concepts, objectives, ond
functions of quolity control

Review moteriql ollowonce lists
periodicolly for odeguocy ond mo.ke
recommendotions for chonges os necessory

PR AD AO AM AB AS

E8 E8 E8 E9

E7 E6 E7 E4 E7

E7 E6

E5 E6 E5 E4

E8 E8

E8 E8 E8 E8
E7

E8

L

E7
a
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