
UNCLASSIFIED 
 

AD NUMBER: 

LIMITATION CHANGES 

TO: 

FROM: 
 

AUTHORITY 

 

 
THIS PAGE IS UNCLASSIFIED 

AD0003318

Approved for public release; distribution is unlimited.

Distribution authorized to U.S. Government agencies and their contractors; 
Administrative or operational use; 25 Nov 1952. Other requests shall be 
referred to Personnel and Training Branch, Office of Naval Research, 
Department of the Navy, Arlington VA, 22217.

ST-A PER ONR NOTICE, 24 AUG 1970



-~--·--------------

UNClA§§IlfliED 

AO __ _ 

DEFENSE DOCUMENTATION CENTER 
FOR 

SCIENTIFIC AND TECHNICAL INFORMATION 

CAMERON STATION ALEXANDRIA. VIRGINIA 

DOWN RAOED AT 3 YEAR IN ERVAI.S 

DECLASSIFIED AFTER 12 YEARS 
DOD DIR 5200. 10 

UNCLA§§IFIED 



Reproduced by |

echnical Information Agency Ugency
DOCUMENT SERVICE CENTER |ER

KNCVT BUI10IN6, DAYTON. 2, OHIO

Armeii Services

— ?

ILI



RESTRSCTEO
■ ■ • //*

^ ^ 7// ^
JECURnV INFORMATION

XESEAiHnH ON THE DLVELOmENT OE 

SHIPBOARD PERFORMANCE MEASURES

,4

^ PINAL REPORT
(W Ktn PABTi) t

THE VSE OF PRACTICAL PERFORMANCE TESTS 
IN THE MEASUREMENT OF SHIPBOARD 

PERFORMANCE OF ENLISTED NAVAL PERSONNEL

// ^3'

pBBPAKBoPbi _

; L'/ F«iK>NNEL AXD TiAININO BbaMOI 
Ornct ''f Nap At Rbaiakh

.4 iffc-

■<m
OWABTMENTOfTUNAPT

W'- ■' i wmm

.. ^m
f-

BMMT Jum Mauutiim Rueaucm 
\ V: Lat A«i—tw. Caup.

t

m

i- / $

’4. ^ REST»^73f

m
i



• 

• 

RESEARCH ON THE IEVELOPMENT OF 

SHIPOOARD PERFORIAIQ: MEASURES 

FINAL REPORT 
Cla Fhe Perts) 

PART I 

THE USE OF PRACTICAL PERFORI.~ TESTS 
IN 'nlE IIIE.\SUREIIE!ff OF SHIPOOARD 

PERFORMANCE OF' El'I.ISTED N4VAL PERSONNEL 

By 

Clerk L. lllso11 
Hd 

Robert R. lackle 

25 N!IYeliber 1952 

Prepared (Ar 
Persoanel Ind Tr1l1lag Brl■C­
Office of N1w1l Re1e1rc­
Dep1rt11e1t of Ule NHy 
l&1bl119to11 25, D. C. 

eo,uacu, 
11■11-•t •• l1Tketl1Q 

le1e1rc- Corporation 
3004 So•t- Gr1;ad Ave. 
Lo1 A~le1 7, Calif. 

for 
P1yc-ol09tc1A i~se1rc- Clater 

Loi Aagelu, ,.alif. 

Co■tract N6 011r ~)JOI 



• 

RESEARQI ON THE IEV LOPll!NT OF 

SHIPll>ARD PERFORIIANCE IIEASURES 

FINAL REPORT 
Ch Five Puru) 

PART I 

'ntE USE OF PRACl'ICAL PERFORlltNC! TESTS 
IN nt£ ME.\SUREIENT OF SHIPlr>ARD 

PERFORMANCE OF f:l'I.ISTED NAVAL P!RSONl"tEL 

By 

Chrk L. Wl hoa 
Hd 

Hobert R. lackie 

25 Nowuber 1952 

fnured (pr 
Perso■nel aad Tr1i1i ■g Bra■c~ 
Office of Nawal Re1e1rc~ 
Depart11e■t of t~e Nawy 
W11bingtoa 25, D. C. 

Cf•Ulct9' 
laaeg.-at aad larketi ■g 

lesearc- Corporatio■ 
3004 So■t- Graad Awe. 
Loi A1199le1 7, Calif. 

for 
P1yc-t!09icaA ,esearc- Ceater 

Loi Aagele1, Calif. 

Coatract N8 oar 70001 

J 
( 

I 



• 

C 

• 

ACK WI..E[X;D!ENTS 

~e wi sh to xpr ss OYr sine re thanks !or the coop ration of 
m ny aval per onn l, aflo t nd shore. Particularly,• wish to thank 
Capt G R. Don h? , US , for per111is~ton to begir. t he work a!loat in ub­
marin Flotill One , U. S. Pacific Fleet . S·Jbsequent COfllll',:: nAe!'s o! Su 
ma rin F'lotflla One have been ms•, 11elpful in th continu ing research . 

F'orce . Squadrou, Division, and Tender staffs in both Pscitie and 
Atlantic Fie ts have contributed greatly to the progr ss of the wcrk, 
and our especia l apprec i ation goe1 to the O!!icers and leading Petty 
Offlc rs aboard th mor~ than th .~ty subaariaes where the work was done 

Capt T. L. Will ■on, MC , USN , and Coaaader Gerald J. Dll!fner, 
C, N, as Officers-In-Charge, Medical Research Laboratory, U. S. aval 

Submarine Base, New Loudon, haYe both done ■uch to further the work of 
this project. 

We wish to acknowledge the original contributions and !ield work 
of Harry L. Wolbers, Harrison G. lahoney, Irwin L. Rod■an, J._s H. Iyer,, 
and Robert F. Si ■-ons, and the editorial assistance o! Forrest K. Strayer . 

-- -------



• 

'TRACT 

OiAPTER 

TA OLE OF CONTENTS 

. .. . . ............ . .... ..... . .. . 
PAGE 

I . SUWRY AND OPERATIONAL !!ii r -I CATIONS 2 

11 . IE CRIPTIO OF THE SnJDY . . . . 

A. Selection or the Ta1 k1 tor t h~ Perton£nce T~stc 
B. The n Who Wer e Teated . 
C. Treatment or t he Results ...... . . . . . . 

7 

7 
11 
11 

III. IESCRIPTION OF THE PERFORMANCE TESTS AND nlC RFS0LTS OF ntE!R 
AIJIINISTRATI . . . . . . . . . . . . 13 

A. The Electrician ' • Mate', Battery 15 8. The Eqhe•a's Bathry 46 

IV. DISaJSSION OF TEST RESULTS AND INTD-T!ST RlLATIONSHIPS 77 

A. Reliabili ~y ot tlle Pertorauce YHU . . . . . . . 77 8. Correlation of Ply Grade with Perforaance Teal Scores . 78 C. Relatlo11hlp1 betwee~ IldtYid11l Te1t1 11 the Perfonaaace 
Blttert11 . . . . .. . .. . . . . . . . . . . . . ...... . . .. . . . . . . . . . . . . . . . . . . . . . . . . 78 D. Correlation bet••• Wrtttea Tt1t1 aad hrfoN11aoe Te1t1 79 E. Verbal Iatelltgeace 11 Related to the Perfonaace Te1t1 80 

V. RELATIONSHIPS B!nf!!N ntE P!RP'OIIANCI! T!STS AND OTll!R IDSUBES 62 
A. Correht101 of Pertorauce T11t Scor11 whh Ratlag Scale aail Clltck ll1t Scores . . . . . . . . . . . . . . . . . . 83 B. Correlatio1 of hrforuaoe Teat Score, with Aptit1de 

Teat Score, . . . . . . . . . . . . . . . . . . . . . . . 67 
C. Couelation of S.llaariae Schod Gradea wttll hrfon11ce Teat Score, ........... . 

VI. OONa.llSIONS or 111! P!RFORMNC! TEST S'l'UDY 

8111.,l 008A PIIY . . . . . . . . . . . . . . . . . 6 

r 
( 



,, 

• 

--- ------

ABSTRACT 

Re s ar h bas be n conducted t o d~ter■iae if obje~tlve and re ll,ble 
measur scan be developed to evaluate shlpbo rd perfor■anc of Navy enl ~sted 
111e n. AdequHte aeasures of perfor■ nc are necessary to d ter■i1e proper 
qualificati ons f~r advanceaent and t o d ter■l n the effec t lv ness o~ selec­
tlan and tra! niag progr•• · 

A series of Practical Perfor■ance Te~ta . ~esig L -1 t o u11re the prac­
t ical factors of shipboard pe.&or■anc , bas been developed . Tlese tests have 
been ad■lalstered o Electrician ' • lates and Engineaen serving aboard subaarines. 
They ha,e been shown to be valuable additioas to existino perfoniaac:e •asures . 

lnfoniation about the usef~lne11 and i•portance of per!oniaace tests 
is pre ented in this report . TIie reliabilities aad iater- relatio11hip1 of tbe 
tests are discussed, and ob1er,atlo11 are •ad~ oa tle co11tl1lct101 of perfor■ance 
tests . Results of correlational 1tudle1 •1th otler •••urea of shipboard pe 
for■ance are also gl,ea . 

n11 11 Part I of the Fi11l Report oa a study of shipboard perfor■ance 
and its relation to 1electio1 aad traini119 proced•re1. Parts II through V will 
describe t he developme~t o! shipboard Perfoniaace Cleek Li1t1 aid a shipboard 
Per{oniaace Rating Sc le , aad tle ad■i1i1tratioa of experimental aptitude test s 
to caadldatea at the Ealisted Subli3ri1e School 11 New Londo~ . 

I 

I 
I 
I 
I 

I 
\ 

I 
I 

I 



-- ------- --

Chapter I 

SUIIIARY ANIJ OPERATIONAL IIIPLICATIONS 

. t "earch conducted undar t.hh proJ ct has ,hown thst practie!! l factor per­
for■anc t sts aeasure abilities that aTI! 'IOt betag aeuured by other c11 :--re"tly 
avail bl 111e11n~. 

I t h s ba ·n t he co.aon practice in industry as well as the ■ilitary to 
eva luate Job perfon1anc-, with soae tor11 of supenisory rating. In the Navy these 
hav been Quarterly Marks. It has been felt by ••Y• ia the Nawy and out, that 
the Quarterly Mark s do not refler t ~~fticiently the t rue : ~llitie1 of the•• 
being marked . 

The practical !actor pertoruac,e test approacb, soaeti•s called tbe Jo~ 
~ ple test approach, was studied to deter■ iae its practicability tor 11e In 
measuring the quality of shipboard pertor11ance of N•wy ealisted li.'tl, 

This report describes tbe dewelopaeat ot two aeries or batteries ot Prac­
tical Pertoraance Test. These teats were de1igaed to ••••re tbe abilities ot 
Electriciaa ' s late, (El ' s) aid Eavi ... a (EN'a) aerwiav 1board. 11laariN1 to per­
for■ the practical factors of tlleir Jobs. 

Practical factor, Ned to be ••••red tor two rea10■1: 

1. Adn■ce111ut h rate ex•hati.ou ai.ould i l t o~t!lle-Job •a11n•nts ot practical or tec!llaical 1kill1 •• •11 •• writtH Job ka•ledge teats . l~ is iaportaat to k■ow it a 
■an can actually Nr(og t!lle ta1k1 ot a Job. 

2. The only way to ewaluate 1electio1 a■d traiaiag pruc.ed•re• is to aeasure properly t•e ••• ~ ab!liti~• to actually per­tor11 tlle Jobs tor which tlley bawe beea selected alld traiNd, Tllia nece11itate111ea11riag t!lle perfor■a■ce of practical factors of those Jobs aboard a!llip. 

Quarterly larks of proticie ■cy i1 rat~ aid ■eehaaical a~ility, aad WTitten 
ex1■in1t1011 for adnnceaent la rate, are ■eaat to ghe aoae indicst :J1' ,,t H­

listed •n's practical ~r ecbnic3l skills, but tbey do aot prowid~ i! ,pport~nity 
for ■en beiav tested or ■arked to deao11tr1te their ability to nr(oa: tlle actual 
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t 3sks of t het r Jobs . For t ht s re1son , the Pr1ctic1l Perfor•1nee Tests were 

develuped. 

Th Practi al Per for■sncc Test s •r short (the to ( if teen m1n,1 tes, 

Job uu1pl ,•1. They sl1111ht d actual Job sltuatiou and 1ud use of standard 

Navy eqllipaent . Tb followi 119 geneul khds o! tuts were us.•d : 

l . Q:,ratio■al . (Ualng •lid operatt ■g tool1 , instrume nts , 111d 
mechanical and el etr ical equipaent of all ki nds .) 

2. ! duU,figatfQD, (Identifyhg too ls, valves, iutru■en tii. Ptc.) 

3. Procedual. (Going througr, tlle ste:,s of a task where a certai n 
sequence of operatlo■s has to be followed ; e. o., lightiag ~ff a 
■ain ngin . ) 

4 . .J2laanslal.1t. <Trouhle- sbootiag for ca1u1ltie1 in electrical ind 
■ech1ateal ~e17,) 

h addition to these Job-s•ple perfor■11c"' tests, w-rltte ■ Job-howledge 

alld safety tests were ! ■elude<: ta the coaposite test batteries. nese writte ■ 

tests"" ldi<,d bOtb to i11ere1se t►.9 co,1r9 of tbe batteries alld to provide 

data for 11bseque1t correl1tioni with perfor■aace tests . 

1, 1b0ttld be pointed ovt here that the Job-s•ple perfor■a■c:e tests 

••sured a ■-1'1 ability to do bis Job without req1iriag bi■ to e;q,ress bi ■self 

either orally or 01 paper. •••J •• ca1 operate ,ery coaplicated ■acbi•s witb-

01t bei ■g able to explai ■ bow the uebi ■e works or bow they k■ow nere to look 

for tro1ble. Scores oa ■ritt•• tests, 11 co1tr11t to scores 01 MtftEIIIGI 

test r, reflect ■ot oaly rehthe Job howledte bllt dUfere ■t lnels of ,erbal 

ability 11 wll . Tbe Pr1ctic1l Perfona■c:e Tests wre desiglMtd to •••ure 1 

■H's ability to do llh Job wltbovt htroduclav tbh ,erbal el .. 1t . 'f!ley ~•·~. 

1s fir 1s possible, 1a■-,erbal " t11ts. 

TIie El 1■c: EN coaposite batteries (perfor■a■ce tesu ptu ,n•1 '. i.•? a tuts) 

"re adlltahtered to 321 El's 111d 404 !N's. Scores 11ade oa Ulc ,e~•, !.b-

ub•.6d 1-.t st1thtic1Hy 111lyaed. Test reliabilitit , aid hter-rttl .: • ' ouM.p~ 
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w r cuput d. 

Th indlviduel t st w re found to be adequately r liable !or prac-

tic 1 118 sur lng purposes. Con equent ly, both the EM and N c011poslte b tterie s 

wer r liabl measuring devl t s. 1 

~ The inte r-t st relationships were found to be oderat to 1011!. ~ 1hat 

i s, men who scored high o ■ oae test did not nece11ari ly scor high on anoth r . 

In ddition to th Practical P rforaance Te1t1 d scril.ad h re , ship­

board Perforaa■ce Check Ll1t1 a ■d a shipboard Perfon1anc:e Rating Scale were 

developed in th over-all study of perforaaace aeasurea of which thl , pe fortt­

ance testiag prc,vr• waa a part . A■ aptitude testl ■g progra■ was also carried 

out at the Enlisted Sut.ariae School In New Londoa in conjuaction wltb the 

above studies. 3 

Thl i o,e all st■dy of the relatio■1hip1 of shipboard perforaaace 

■easure1 and 1electio1 aad traiaiag •thods resulted la the followiag fi ■dings : 

1. Rated perforaaace <•• iadicated by the Rating Scale or Check Lists) 
ls, at best, ■oderately related to actual perforaaace (11 •asurr,d 
by the Practical Perforaaaee Te1t1). 

2. Scores oa soee of the aptitude teats gt,11 at the aul:aarlae school 
caa be used ettectiwely to predict 1■baeque1t shipboard perfo,.... 
aace (as •u■red by the pertoraaaee te1t1) . 

3. Su ... rtae school grades are ■oderately related to 1■b1eque1t ship­
board perlormaace (aa •a1ur1d by the pertoraaace te1t1) . 

1Reliabillty coefflcieata for the iadlwldual \~1t1 (first halt-aeco■d half or 
odd-evea, corrected) raaged fr• .50 to .93. The rellabllltlea of the CGiii,'~~­
ite tatteries were esti .. ted to be .88 aad .90 tor the El's aad EM ' •• 
respectively . 

2coettlcie1t1 of correlatioa betwee■ te1t1 11 the El bllttery raaged fro■ -.05 
t r .47, with the aediaa at . 21; betweea tests 11 the EN bat :ery, coefficieats 
raaged frOII .04 to .69, with the aedla■ at .26. 

3rhe Perforaaace Ratiag Scale and Pertoraaace Check Listi are de,cr ' "ed in 
Parti Ii and III of this Final Report. ':'be aptit.11de teating p ugr ... , i des­
cribed in Part V. 

-4-· 



Ii is concluded froa thi s study tllat the perforaa teat approacll 
to the problea of aea1uri1g shipboard perf~t11a■ce 11 a valuable supp•eeeat 
to exist i ng met hods aid aaures . 

~~ ~tica l factor perforaance te1t1 11lo11•d receive illf'rea1t1;!7 wid r 
appllcatio1 i n traiat-o, testi-o, aid ratiag 111l'ograa1 for th fo•lowllQ 
r uou: 

1. They measure pertor•ance factors not g N rall y •••ur d by ratiag 11etbod1 aid wr1tt n te1t1. 

2. They are reliab•e 11eas11rl119 de•ices . 
3. They are eaall:, ld■hhtered . 

Jo►a-,le teat -. ~~e be sllort aid 1~11• ~ adtcpately reliable. ney can be coapactly bul•t allCi easily carried. Claay po11lbl•ttie1 •••o exlat for bllildl119 perfon1ance te1t1 around aot11al operatlo1al eq11l ... 1t aboard 11llp.) 
4. They are obJectl•t•y acorecl. 

Perfon11ac:e ea1 be reeorded 01 a11Wr allee I l• 111cll a ••1 tll1t 111bjecti•t ••luatio•a 01 tile part of tile ,corer are lleld to a ■1•1••· 

ne,e factor, of ••iqM ••••reae•t. rtltabtllty, e••• of ■cll1•11tr•tto1 , 
alld objeet1•1ty •re tile detlo11tr•ted preetica• co•trlblltlo•a of tilt perfon1a■ee 
te1t approacll to th• prob•H of ••••••t1119 slllpbo•rd pertonnac:e . 

i h COHldered tlt■ t Jo►a•ple pertOl'IIIKft lHtl CH be llltd bJ t ilt 
N••Y 1• tile fo•••tag ••11: 

1. TIiey ca• be llllde a part of ad•a.eeae1t 1• rat• ••••••tlo11. It 11 ■ece11ary to t■ow If a u1 ca• perfon1 tlle pr■etlca• factor, of Illa proapectht pay grade. ObJeetht perfonH■ee te1t1 011 be 111tc1 to 1t•■dardtae tlle •••• ..... •t of praeti­ea• requlreae1t1 for ld•••~c•nt. 
2. Tllt1y ca■ be hchded h tr■hlq progr•a. 

a. To teat tll• abt•tt1 of •1 to •PP•1 tilt •4•s~~• tllty IIH• lHr■ecl. 
b. To pol1t 01t po11tblt area, of "••••s ta ~r•i•i11t1 cour1e1 . c. To pro•tde trat1tag •id• nlcll c•o••ly approxi~~t• actua• 1hlpboard Jobi . 
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3. They c n be u1 d as criterion 11ea1ure, of ahipboird perfona■ to validat selection and tra 11119 pr~cedure,. The purpose ot aptlt~de teats and tralai ■g pr09r•1 11 lo select ;;d pr par men tor v rloua shipboard Job,. Theae 1i,lect10■ and trainiag procedur I ca■ only be evaluated aid t■proved by a1urtag how well the n ca■ perton thei shipboard duti • · Performance te1t1 ca■ provid objective ■ea1Mre1 of shipboard per!onance agai ■1t which aptitude te1t1 and traini119 methods ea■ ~ validated . 

The us !ulne11 aad i ■portance of jol>-1•ple perfor■anc t31t1 la the 
avy should be found to be gr t . 



•, 

Introdyctio1 

Chapter 11 

IESCRIPTION OF THE S'ru DY 

Shipboard perforaanc of N vy enlisted men 11 regularly aeasured by 11stg1-

ing Quart rly Mark s. These• rks indi cat the level of p rtoraance as appraised 

by Divis on Otti cers or De~ t■ent Had of aen er Ing under the■. larks are 

given tor conduc~ and proticiency in rate , and (depending on rate and pi)' vrade) 

t 6r leadership, ■ecbani ca l ability , and 1e•an1hip. 

The Quarterly larks give a general i■pre111oa ot each enli sted ■aa •• 

seen through the eyes ot bh Division Otticer or Petty Ofticer. They do not, 

ho.ever , adequately retlect the difternnJ a■oag •n, 1 especially wt tb r99ard 

to practical or technical abilities . 

Thi s research project set tor it,elt tbe proble■ ot deteraiaiag it "Job­

s•ple" tests could ,rovide reliable •uures of ealhted ••'s abilitiu to 

pertora the practical factors of their shipboard Jobs . Two series or batteries 

of Practical Pertor■ance Te1t1 were developed. These tests •tili•ed 1talldard 

Navy tools , in1tr11■e1t1 , alld ■aclaiNry, or ■ock-ups tbereot . ney .. re Job 

1aaple1 of represeatati,e ta1k1 wblch Electriciaa ' s lates (El's) or Eagl--• 

(EN ' s) ser,iag aboard 111b■ariae1 are expected to pertor■ . 

I-• s,1e~tto1 o( tilt I11k1 (or t_, Practical e,rtoraa■cc I••I• 
It was tirst Nce,sary to go abo rd ship and find out wta.~ 1ubalri• fJl's 

aad EN ' • do ta their Joba . ne techniques ot shipboard Job a1alyse1 were worked 

out in a preli ■iaary ia,e1tigatio1 of Ell Jobs oaly. (The s .. tecb1ique1 were 

lthere h • tendeacy for tbe ■arks to be bunclaed at or 1Hr tt· , •.op flf .. \e _. ,0 
scale. A detailed dhcuuloa 11f thh telldency will be ft.ad h Part n o! tllls 
report . 

- 7-
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later employ d to d v lop the EN pertormanc test battery.) The particular 
Jobs studi ed wer t hos of Third Cl ss Pet t y Offic rs (3rd Clas PO ' s} . 2 

~ tenta t iv lis t of tests w s M de up usi ng information gathered from 
the foll~~ing ources : 

1. Interviews with experienced shipbo rd personnel. 

2. Shi pboard Job analyses. 

3. Job hre~kdowns included in evPers trai ning manuals . 

4. Performanc test s developed for u e in Class A Electrical Schools by th Appli ed Psych1o logy Panel , NIEC (OSRD Report o. 5666) . 

Verbal d9scriptions and proposed scoring sheets of these tentative EM 
tests were taken to twenty Officers and Petty Officers3 who were asked: 
"Is this tut one which represents a regularly requ i red Job of a shipboard Ell? 
bout what levPl of difficulty does this teat repTe ,e nt? Coul~ A Striker per­

fora it, or is it 011e that requires ■ore experience and training? Is the task 
represented in this test an i ■portant one in the Job of an EM? Are there other 
tasks which you tllink should be included?" In addition to these questions, the 

2tbe study wu confined to I.he 3rd Chu PO level because : a. The research could tto.us be concentrated within relatively bo■ogeneous ranges of experience. 
b. Jobs of pay gradc1. higher lhan 3rd Class are broader in scope and require ad■ inistrat i ve functions as well as ~echnical duties. c. Tests designad for 3rd Class PO ' s could be ad■ inistered to Striker• (p~tential 3rd Class PO's} thu1 incre11ing the number or men available for tutl119. 
d At the 3rd Cla11 and Striker level,, ■en have not beco■e over-speciali&~d in their work. 
e. As another part of this over-all stud1, aptitude tests were ad■inistered to the 1ubllarine school candidates at New London. Men taking the1e te3ts a11d subsequently beco■ing shipboard El's and EN' s would l1, .. Ye, for tbe •o ~: part, advanced no further th11 the pa) Grade of 3rd Cln~, !'O . 

3 The 1uple ot' Judges wu Hde up II fo!lo"': 3 Lieutenant Co.anc:te,·:: , 3 Lieuten-ants, 2 Lieutenants {jg). 4 Warra■t Officers (electrichn) . 6 Chier Ell ' s. These ■en were either 1t1tloned aboard subaarinu. aboard the si.bmarine t et, · c U. S.S. perry , or at tfte EM ~;hool at San Diego. All coa■ is1 i oned officers were either serving in engineering billets or were tor11er enlisted E~~ •s , or both . 

-6-
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Off! -- r in Ch ar1.1e and th H ad of Curriculum t th EM School at San Diego we re 

aNk d whether or not thr t es t r pr s nted t ks which a schoo l gr ad uate should 

be abl e top rform . 

An ,,.,..;:,ni ntal s ri s or batt ry of performanc test s was co nstructed 

around t h ta ks s lect d and recorrm nd d by the judg s. It i nclud d the 

fo ll owing te t s : 

l. fus r- T sti ng 
2. Id ,itific ti on of OC oto r Part s 
3. Testi ng a Cabl with a Megg r 
4. Ringi ng out a Cab le 

5. Co nn ct ing DC Motors 
6. Id nt ification of Motors 
7. Identificati on of Caol ~ Codl nu 
6. Analys is of DC circui t s 

Th set sts w re administ red to 11 6 EM's se rving either aboard subma rines, 

aboa rd the submarin t nd r U . .. Sperry, or at the EM Schoo l, San Di go. 

The r suit i ng scores wer tabulated and ualy:aed. 

Th is pr li11i nary admlnist ration rnsulted in further revis ions and 

r f in me nt s i n th EM perfor111a nce test battery, and pointed the way towards 

th d vel ol)lllent of ~he EN battery . 4 These two batteries are listed below in 

their final fo rm . Mor c011plet descriptions of each test appear i n the next 

chapter . 

Tbe EM Pertom11,e Teat Battery 
1. Control Cubicle Operr. ~ion . (Testing knowledge of routine 

operations by ~ar lleli ng generators . ) 

2. Use of a Megger: 
a. Ringing Out DC Motors. (Finding motor casualties with 

the use of a megger.) 
b. Ground Reading Tes t . lDP.tendni119 re s istance to ground 

readings .) 

3. Circuit and Fuse Testing : 

4i' st~ w re dropped fr0111 the battery if thei r dJffieulty level was to~ hi~h, 
If they were impractical frOtD '!n !ld■inistrative standpoi nt, or if there wu 
no correlation betwe n sr.ores mad on the test and the pay grades of t.11, .en 
making the scor s . Test .. were added to cover tasks sugge!'ited by Office • . , and 
Petty Officers helping in the administration of the t entati ~~ b8ttery. 

- 9-
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Ci rcu It 
D. fu S 

t rmining if circuits are energ iz d.) 
(Oetrrmini ng If fuss in en rgized circuits are good.) 

R p iring Sound-Pow rd Pho ne . 

~t ora r Batte ry . h eking peclfi c gravity, t mperature, etc.) 

6. •1~e of ommon H nd Too l ~. cti ng tool s for sp c! fic job,.) 

Al o 1nc ludrd in the E battery w. r t st on sar ty pr cautlo■ s (photog raph s 

' f \a fr and un fr orking procpdures) . and a written Job-- knowledge test 

fmu ltipl r- choicP quP ti ons about thP E l job~. 

Ibe EN Performance Jest Battery 
i. s and Id ntification of ll and Tools : 

a. s of Wr nchPs. 
b. Tool aming. 
•c. Drilling and Thr ading a Hole to Flt a Bolt. 

2. Id ntification nd functi on of Valv s : 
a Globe and Gat Va lve s. 
b. Air Compresso r Va lve. 

3. lnstrum nt Pan l Analysis . (Taking readings from dial faces, 
and ind ica ting maximal and minimal operating ranges.) 

Writte n j ob-knowl dg and af ty t sts, similar to th EM written tests, were 

in l ud d in the E battery . 

The E performanc t sts were g n rally of th Identification type. 

Thi wa n ce sit atec. by th nat11r, of th EN's· job. Ht? ■aintains and operates 

heavy and bulky machinery . Most maintenance tasks r qu i re coordinated effort; 

t aL"lwork and dequate ~upervision are ~sential. Most operational tasks re­

au ire the starting up of engin s and variou~ power plants, an undertaking which 

the proj ct staff h st tated to request of the ships' C0911anding officers. For 

t ~e e r as o1 s , th re ar not many Individual operatlom'1, procedural. or 

d1agnost i tasks upon which EN's could be tested . It is con idered lik•ly , 

how v r , t,h t t sts of th!!S l att r types could be devel e;ped and adm1ni£; • ed 

\ 
I 



'" t hr PVPry~ y bo rd ship situati on. 

II thP t t In thP EM and E p rformance t st b tterl es made use of 

ta ndord Na vy equipm nt tom k ach t st s much lik th real t as k as 

poss i bl . 

The Meo ho Were Tt.U.e.si 

T final form, of th Pr ac ti c 1 Performenc T st wer administer d 

to Di 's and F. ' s . erving boa rd submorin s in th Atlanti c and Pacific Fleets. 

l n n Dif•go thnr w re 179 EM' s and 211 EN' s t sled, whil e in New London 

142 F.I ' and 193 EN' w r t std , -:::d ng tot als of 321 EM' , and 404 E's. 

All pay gr ad s w r r presented. 

Te ts w r d11ini st red by staff n1embers of th proj ct . At capacity, 

two te t admini strators were able tot t t 20 men in a two hour period, runnino 

bo th E 'sand E 's concurrPntly . 

Th m n w r told that th te stino was experimental . Motivation in 

tak i ng th tests was consid red to be very oood with most men findino the 

xperi nc int r sting . 

Treatment or the Results 
Fr qu ncy dis t ri butions of th raw scores made on each test were drawn 

up so th at the raw cores could be conv rted into ~tandard scores which would 

be comparable from t ~t to test . 7 (The methods of scorino the individual 

t sts ar cover din detail in th next chap: •r.) 

Th r li ubi lities of th tests were computed in t erms of the correlations 

be twe n sco r s mad on odd ond even it ms or between scor 0 s ~ede on the first 

7The standard score w re expressed in terms of the Sten-sc3l r., . Ster,- ~cut'es 
h ve v::. 11,e s ranging fro!!' C to 9 inclusiv , with th moan 11t 4 . . - : each ! ' · re 
va lue cov r s n interval of one-half standard deviation. 

-11-
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nd cond i•olv s of oc h t t. 

Th s t nd ord scores m d on ac h t es t wer corre lated with one anothe r 

and wit h h fli rag sta nd rd score s m de on a ll t e st s. Correla tions were 

a lso run scores m de on ach t es t and the pay 2rad s of the men 

making the cor s.8 

8where te t rachori c coefficients ot correlation were COIIF•uted in any oi the 
ana ly se s m de, s t ndard scores we ·re split at the 111ediun i n all cases. 

-12-
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l. 

Chapter III 

DESCRIPTION OF THE PERFORMANCE TESTS AND THE 
RESULTS OF THEIR All!INISTRATION 

Thi i chapt r contains det fled de1cription1 or th tests in t he EM and 
perform nc batteries . On pg 1 16 through 46, th M Jo~ s ■ple and 

wrl tt n t sts re pi ctu red nd J scribed . With acb test t~e fo llowing Informa­tio n i pr s nt d. 

l. Deacription: A v rbal description of th quipm nt used in the t st and t he purpoa or the test . 

2 Direction1 : The directions given toe. chm n who took t he test . 

3 Ila: The tiae li■it on the test . (Ti me limits were sufficiently long so th t speed •u aot ,~onaidered a !actor in test c011plet1on .) 
4. Ny■l>c;r of ite•J. Usvally tke 1aae as the ■oxi ■u■ raw score. 
5. Scoriag: ne nu■ber or points per co, rect answer along with the ■ui-..■ possibler• score . 

6. aw Score Bo•1lt1: Tke ■eaa alld atalldard deviation, or the ■edian and quartile ,al11e1, co■puted fro■ the raw acorea. 
7. torrclatio■ ■it' Pay Grade : Tke relatioaakip between scores ■ade oa the teat aid tllle pay grades of tllle •• ••king tbe scores. 
6. Reliability : Either•• odd-e,ea or split-ball ildicatlon or test stability where s•cb ■eaaures wen appropriate . 

Also presented with each test 11 a graph illdicatiag tke diatr i lMltion of 
stalldard scores llaterl accordiag to the pay grades or the aen teated . The 
aedian ,tondard scores Bad iater-quartfle raages of scores tor Strikers , 3rd 
Class PO ' s, 2ad Class FO ' s, alld lat Cla11 PO 's ar-. ■erkecl off, and the 
gradually aacelldlag liaea illdicate grapkJcally the correlatioa betweea per­
fol'!lance leve l aad pay grade . 

Following the des ription of each teat, the record or aaawcr ; Ille t 
( lso ca lled the "test sheet '') used by the ■ea telling the test h re-prod ced . 
If these sheet, are reao in colljunctioa ■Ith tllle teats to llfhlcb they refrn, a 



t irly ~ompl t picture o( th t stinQ Jtuation will be obtain d. 
On pages 49 through 73, the E teats are pit~Jred 1Dd d scr bed in 

th same manner s the F.M teat, . 

o~ pages 47 and 74 are c011po1lte graph1 abowfng tbe median •tandard 
scores and inter-quartile range, o( average staadard scores on all test• for 

EM ' 1 and EN ' s in each pay grade . 

On pages 75 and 76 are correla\ i~n ■atrices showing the coeffici ents 
ot correlation c011puted bet · en 1cor a ■ade on individual tests in the EM 
and EN batteries and between indfYldual test score, and averag · composit battery score, . 

The individual teat re1ult1 and tbe inter-teat r lation1hip1 are di1cu11ed la Chapter IV . 

-14-
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ELECTRICIAN'S MATE PERFORMANCE TEST BOOKLET 

PRC n8 onr 70001 

1"EST RF 109 

Name Rate 

Ser ial Mumt Jr Ship 

Length of t ime on board months 

length of time in rate months 

Length of time 1n Navy months 

Regular Reserve (Check one} 
.. 

I \ 



DIRECT IO 

OONTROL BICLE 

CRIPTIO 

Th~ octu control cublcl board o submarin 

wa utll z d In this t t . Controls us din 

speclfl d op r tlons w r to Ix: poi nt d out 

but n t manlpulat d by thr n toking the t t. 

"Show the xact optirations you would go through to add gen rator 
lin whll g nrrator No. 3 Is cut ln. Gen rator No. l is running. 
ord r, rach kno~ nd switch you woul~ us. Tell whot you are doing 
rr ding you r s tting. Do n t m ni pulat the ::untrols. 

" ow, secur o. 3 g nerator, 1 avlnQ g n ntor No. 1 cut in. 
" xt , show how you would start charg on th forward batt ry. 

tor No. 1, which is running but Is not on th line . Engine No. 1 i 
s.;o r . .,. M. Battery t mperatur Is 5 degr s." 

o. 1 on th 
Point out, i n 
and what 

s g n ra­
ru nnl ng at 

TIME: l0min1tes 

DISTRlllJTION OF STANDARD 
SCORES BY PAY GRACE 

). ITEM. ; } Q 

SOORil'«i: 
On poi:t for ench t p on th ch ck 

list of th 1,roprr procPdure which was 
corr ctly carri d ut . laxi■um possible 
r w sc~re was 19. 

RAW SCORE RESULTS: 
Q-J 13.6 

Pilli,dien 12. 2 
01 q. !.\ 

OORRELATIO Wint PAY GRACE: .36 

RELIAR!LITY: 
.70 (odd-even, corre~t d), bas don 

111 cases. 

- 16 -

St111d1rd 
5con1 

8 

7 

6 

s 

4 

3 

2 

0 

3rd nd I l 
trlk r s Cl111 Cl111 Cla,1 

4 

2 

38 
3,(; 

41 
5, 4 

2 

27 
S, I 

Tot 1, 

11 

13 

17 

b 

I ll 
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RECORD SHEET -
TEST RP 109-1 

CONTROL£~ 9PERATIONS 

Directions (to be read to subject}: THIS IS A TEST OF YOUR ABILI-
TY TO CONDUCT CERTAIN OPERATION IN THE MANEUVERING ROOM ., IN TH~S 
TEST YOU WILL NOT ACTUALLY 00 A JOB, BUT ONLY 00 THROUGH i!!! ~­TIONS OF OOINO l'.l' . YOU MAY POINT OR PLACrwulrHANbS ON ·uu:, .::,d't'CKE: AND CONTROLS AND TELL ME WHAT YOU ARB OOINO AND WHAT M!'l' ft REA!:-Ii~OS 
YOU WOULD BE SETTINC . 00 NOT ACTUALLY CUT IN THB SWITCHES OR AD-JUST THE CONTROLS. - -

PIRST, SHOW ME THE EXACT OPERATIONS YOU WOULD 00 THROUGH TO ADD 
GENERATOR NUM.i.r:-R ONE :· \'TO THE LINE WHILE GBNERATOR NiJMBER TC''EE IS 
CUT IN. GENERATOR N"uMBER ONE IS RUNNING, 

POINT OUT EACH KNOB AND SWITCH THAT YOU WOULD USB IN THE PROPER 
ORDER, AT THE SAME TIME TELL ME WHAT YOU ARE OOINO AND WHAT READINGS 
YOU ARES TTINO ON THE METERS. 

00 YOU HAVE ANY QUESTIONS? 

Encircle one 
l. Cut in Engine Governor tor ENGINE NO. ONE ~ ,m 
2, Matched engine apeeda with GOVERNOR NO. ON! 
3, Cut in the field of GENERATOR NO, ONE (Sel, aw. 

or Rheostat) 
4. Set vol tage on GENERATOR NO, ONE 2-5 volte above 

generator no. three voltage 
~ -. Threw GENERATOn NO. ONE onto the line 
6 Matched amperage for generator• one and three 

us i ng RHEOSTAT NOS. ONE AND THREE 
7, Clutched NO . ONE AND THREB OBNBRATORS together 

NOW, SECURE NUMBER THREE ~BNBRATOR LEAVING GENERATOR NO, 

l. Uncl utched NO. ONE AND THREE GENERATORS 
2. Decreas~d amperage on GENERATOR THREE with RHEOSTAT 

NO. THREE 
3. Simultaneously adjusting GENERATOR ~O. ONE AMPERAGE 

wi t h RHEOSTAT NO, ONE • 4 . Brought GENERATOR NO, THREE SELECTOR SWITCH to OPP 
when load dropped to 1-200 ampere• 

5. With GOVERNOR NO. THRBE, brought engine no, three 
to idling aped (450-,50 RPM) 

6. Turi.ed GOVERNOR NO. THREE OPP 

____ ...,... __ _ 

YBS NO 

YES NO 

YES NO 
YES NO 

YES NO 
YES NO 

ONE CUT IN. 

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 
Y!S NO 



s::.:;=:.::~~::!;]!!lm:;;::;:::...,__~--------·---------·- ------

~ow SHOW MP. HOW YOU WOULD START A CHARGE ON THE PORWARD BAT't'ERY. usn GENERATOR NUMBER ONE WHICH IS RUNNING BUT NOT ON THE LINE, JiN­
OINE NUMBER ONE IS RUNNING AT 550 RPM. BATTERY 'l'EMPERATURE ll ,22 DEGREES. 

l. Threw battery selector lever to PWD. BATI'ERY ON 
2. Cut in field cur~ nt on generator nwabor on 
3, With RHE('STAT ONE, brousht generator nU11be!' one 

voltage 2-5 volts above battery voltage . 
5. 

6. 

Threw g nerator SELECTOR SWITCH to battery bus 
Used TVO calculator or chart to tell what voltage 
to uae to ket? r1•om gauing ( cuttj nc voltage) 
S1multe eously ua d RHEOSTAT NUMBER ONB and 
GOV£. o NUMBER ONE to brine generator number 
one c:un;,i • t er to 3600 Without exceeding 294 vol ta 

----------

Encircle one 
YES 7m 
YES NO 

YES 
YES 

\'ES 

YES 

• 

NO 

NO 



II-A

USE OF A ME»-GER:

RINGING OJT U.C. MOTORS

!»^iCKlPTION

A aegyer was used to find open 

circuits and grounds in s< ries- 

wouikI and corapuund-wound DC 

Botors. Casualties had been built 

into the motors.
DIRECTIONS:

"Using a megger, ring out the two tiT 
motors in front of you. Locate any 
grounds or upens which may exist in 
•>ither motor. Indicate the condition of 
the field and armature circuits.”

TIME: 10 minutes.

NO. ITEMS: 7

SOWING:
One point for each field and armature 

circuit condition correctly determined, 
except in c,. • case where a partially cor­
rect deterininai.on rec>’iv..i half credit.
V ximura possible raw »cor* was 7.

RAW SCORE RESULTS: 
<?3 3 1

Median 2.1 
0l 1.2

CXWRELATION WITH PAY GRADE: .25

RELIABILITY:

..kJ <split half, corrected), based 
on ?Oft ca»es.

DISTRIBL'TION OF STANDARD 
SCORES BY PAY GRADE

StsBdird
Storei Striker*

3rd
Cl:si

2«d
Clasi

lit
Cla*s Toialk

1 2 3 1 7

a S 8 b 28

7 1 b 3 ^9 «3 !«»

6 lb ^22 e- 5 62

5 IS 7 7 49

4 3f ' 29 13
------- - «1

3 20 12 10 8 50

2 2 3 : 6

1 7 7 2 J 17

0

N 102 lOS bb 43 317
»»<]Ub 4.? 4.b 5.5 5.4 4.6

- 19 -
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Raw Score 
TIbm Started 
Time Plniahed

RECORD SHEET 

TEST RP 109-2 

TOE OP A lEOOBR 

A. Rlnglmt Out D.c. Hotora

^ WO MOTORS IH
iSy EXIST S‘EACa^MOTORf ^ ORODHDS OR OPENS WHICH

VS «RJS?wt®i?f
^0 DETERMINE THE CIRCUIT ElEMENT IN WHICH 

CASDAlS^OHT^* * T-~-iIION MARK IH ALL rwiCES WERE THE

TIME LIMITj TEH MINUTES

Condition
CMponod o.C. MoAer ^^Seriea ;

Shunt

Field

Seriea

Field
Araatvu'e

Circuit
Ssriea

Field
Arsoture

Circuit

Grounded

Open

Good II
(Rone of above) |j

V./S'

m. 1



DIRFCTIONS:

"'Ipjsurr the insulation to ground 
reading on all lighting branches com­

ing out of this distribution box. Re­

cord the readings of each circuit lead 
in the space provided."

TIHFr 10 minutes.

NO. ITF.WS: 21

SCORING:

One point for each correct reading. 
Maximum possible rat* score was 21.

RAW .SOORF RESULTS:
03 14.2

Median 10.6 
0l .1*

CORRELATION WITH PAY GRADE: .41

RELIABILIIY:

Not determined. Only test-retest or 
alternate forms methods were applicable 
because of the di st r i t>ut ion of scores.

•fhere were 12:'» scoies of zero on the 
test. This was a result of the se­

rialization of items in the test. See 
Ch-apter VI for a discussion of this 
factor in test construction.

- 21 -

II-B

USE OF A MEGGi^:

GROUND READING TEST

DESCRIPTION

A Standard Navy lighting distribution 

box had grounds and resistances iie- 

serted into some of its suhcircuits.

A megger was use« to obtain ground 

readings on all of the lighting 

branches coming out of the box.

SlaB<Sar>l 
SC.lK-l *

PROPORTION PASSING 
BY PAY GRADE

3rd 2ad '•>
SlrlSfit CUn Cl»»» Clan

«

«

7

6

5

4

.1

2

1

0

Paaa .34

Fall .«6

• S3

.47

.72 .W

7.tal»

*SSap> nf di itrllaitlua li-tSapi'd ai. tfc. teal' «ai cut 
■I itr aidpulal tad the labject scored at ~P*ti" or 
Ttir.

J
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Raw Score 
TimP Started 
Time Finished _ _ _ _ 

B. Ground !!_sts with! Megger: 

Directions: SUBMAIN 3FB 101 IS ENmRGIZED. YOU ARE TO ME J-\SURE 
THE INSULATION TO GROUND READI NG ON ALL LIGHTING BRANCHES COM• 
I NG OUT OF 'IliIS PA~"EL . REC ORD THE READINGS OF EACH CIRCUI T 
LEAD IN THE 8PACE BELOW. IF THE READING INDICATES A GROUND IS 
PRESENT, PLACE AN~ IN THE SPACE PROVIDED IN THE T BLE . 

TI ME LI MIT : TE?l INUTES 

Fi r st Branch of Ci rcui t S~ Br anch_, of Circui t 

Gr ound Ground 
Circui t · Reading Indicated Reading Indicated 

3FB 101 A 

3FB 101 B 

3FB 101 C 

3FB 101 D 

3FB 101 E 

3FB 101 F 

3FB 101 G 

3FB 101 H 



DIRECTIONS:
"Usitig the voltagr tester, check each 

of the twelve circuits on the test board 
and indicate on your answer sheet whether 
or not each of the circuits is energized.’

TIME: 5 Binutes.

NO. rrOIS: 12

III-A

CIRani AND FUSE 

CIRa.'ITS

Df.S CHI FT ION

A standard Navy twelve circuit 

fuse panel was modified so that 

some of the circuits were not 

energized and so«e of the fuses 

were blown. In this part (At of the 

lest, only the circuits were to be 

tested. Wiggins Testers or test 

lamps were used.

DiSTRiarriON of standard 
SCORES BY PAY CkADF

SCORING:

One point for each correct answer. 
Maximum possible raw score was 12.

RAW SCORE RESULTS:
O3 11.6

Median 11.2

0i 10.4

CORRELATION WITH PAY GRADE: .40

RELIABILITY:
.93 (split half, corrected), based 

on 321 cases.

St Mnd.ird 
Scorvf *

- 23 -

>r<l .'nd III 
r I Sen CJai. CLaai Class To- ..I-

l<«<

57

12

•)

36

4

•S»ap» of distrliaitlOB was sanaed. » stswSard sron* of 
t it tfeit pertioB of tfc* r'*pri*t4>ais.

I

1
k.



OlREmO'®:
If yoi’ h.ive founJ a circuit to be 

energized (see Part A), test both of 
the fuses in that circuit and indicate 
whether or not each fuse is good.

TIME: fi minutes.

N(). ITERS: 24 (this is the total
possible number of items; the number 
of fuses tested depended on the number 
of circuits an EM thought to be ener­
gized).

SCORING:
Final score was t-ie proportion of st»»d«rd 

correct answers to the total numlier Seor.i*“ 
of answers given. Maximum possible 
raw score <proportional) was 1.0.

Ill-B

CIRn iT AND FDSi;

TESTING; RMiS

DFSCRIPTION

The siBte standaid fuse pane) 

used in III-A was used here. In this 

part (B) the condition of the fuses 

in each energized circuit was to be 

determined. The same test sheet 

(see next page) was used in both 

III-A and III-B.

RAM SCORE RESULTS: 
.‘^6

Median .91 
Ql .79

DISTRIBUTION OF STANDARD 
SCORES BY PAY GRADE

3rd :.t
Strl>tr» Clot n«,, cim

CORREI^TIW WITH PAY GRADE; .20

REITAPILm-;
.04 (split half, corrected), based 

on 20B -ases.

0
M- - - n- - - 4T- - - 31

206

5

4

3

_ _ _

21'^ 12 6 5

3B

44

2 T a 2 1
18

I
3 2

5

0
* 2 1 .

6

H
loa 106 67 S2 r

5.e 5.a >
:;!7

.‘i.p

Totals

- 24 -
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RECORD~ 

TEST RP 109-3 

~ TESTING 

Raw Score 
T1M Started 
Time P1n1ahed === 

D1rect1ona: USING THB VOLTAGE TESTIR, SU lF CIRCUIT NO. l IS 
lrnEffiHZED. IP IT IS ENERGIZED, WRITB PLUS ( +) TO THE RIGHT OF ":'." 
AND UNDER 11 111 IN THE TABLE BELOW; IP THE CIRCUIT IS NOT ENERGIZED, 
WRIT:& ZERO ( 0 ) . 

IF THE CIRCUIT 18 NOT ENERGIZED, OMIT QUESTIONS "B" AND "C" BELOW. 
IP IT IS BNERGfflD--;-it'B T l'USE A Alm""VRITE PLUS(+) IN TMF ,ORM.CT 
SPACE lP IT IS GOOD, OR ZKRO (0) IP IT IS OPEN. DO THE SAME FOR 
FUSE B. 

FOLLC1l/ THE SAME PROCBDURI POR EACH OP THB 12 NUMB.BRED CIRCUITS, 

TIME LIMIT: TEN MINUTES 

CIRCUIT NUMBER 
l 2 3 4 5 b 7 0 9 lO 11 

". J.B 'tm: Cl.n;Ul.'t-
energized? 

8. Ia Puae A good? 

t. Ia Puae B good? 

12 



1^^.— , '' ^ ^ i

DIRECTIONS:
"Find out idiat parts ia each of these 

two telephone sets have casualties and 
place a checkaark in the appropriate place 
OB the answer sheet. Then choose from the 
list of Repoir Methods the one you would 
use to correct each casualty.**

15 aiautes.

NO. ITOB:

SCORING:
One point for each casualty found, 

and one point for each correct repair 
aethod chosea. Haxinia possible raw 
score was fl.

RAH SCORE RESULTS:
Heaa i^.S 
S.O. 1.6

CORRELATION MITN PAY GRADL: .13

RELIABILITY:

.5;^ (split half, corrected), b 
oa ^06 cases.

REPAIRING SOUNO-POaeiiEO 

TILEPHOMS

DESCRIPTION

Open circuits aad shorts 

were inserted at various 

points in each of two sets 

of eeflu'«»loa souad powered 

telepboues. All casualties 

could be found without spe­

cial test equipaeat.

USIlIHJnON OP SBMD«D
SCORES nr mt omb

- 26 -
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RECORD!J!!!! 

TIST U' 109-4 

Raw Score 
Time Started 
Time P1n1,hed ---

REPAIRING !Q!!!R·_PO_WB_RB_D ...,TIL!.....,.. __ P __ HO __ N __ B __ S 

D1reot1ona : THESE TELIPHONBS HAVE CASUALTIES AND NESD TO BE R!-;PAIR­
ED. FIND OUT7nrl1f PART! o1 IACR TELEPRoN! SltT~SUXLIDT.-­
IDcE A CHECKMARK IN THE BOX BILOW BY EACH PART WHICH HAS A CA~U/l L-
TY, DO THIS POR EACH SIT OP TBLIPKONES . 
THEN CHOOSE FROM THE LIST 01 POSSIBLE REPAIR METHODS THE ONE THAT 
COULD BEST BE USED TO R!MIIN THI CASUALTIES YOU POUND AND PLACE ITS 
NUMBER IN THE APPROPRIATE BOX UNJER "REPAIR METHODS." 
TIME LIMIT: P!PTEBH MINUTBS 

l. 
2, 
3. ~-
5. 
6. 

t 
9. 

10, 
11. 

_Telephone Part caaualty 
aet .i .::Jlt ~ 

tEar01ece l 

!Earpiece 2 

'rranamitter 

IEaroieoe 1 lead 

Earpiece 2 lead 

Transmitter lead 

Transmitter switch 

Connection box 

Main lead 

Jack 

REPAIR METHODS 

Replace earpiece 
Replace transmitter 
Shorten lead and make a ne• connection 
Solder-eplice lead at bNak 
Re~lace with a new lead 
Replace switch 
Repair ewitch 
Replace connection box 
~•solder connection in connection box 
Replace Jack 
Locate and remove g~ou·,,d in Jack 

Repair Method 
set .1 ~et~ 

_ , 



i . tV .*'•
'fA

DIKECriOtti:
•rh*> «mall portable storage battery 

on the table is identical in principle 
with the much larger submarine storage 
battery. Using the tools and equip­

ment on the table as needed, answer 
the questions on the test sheet.

STORAGE BATTERIES 

OESCHIITICN

A small portable storage battery was 

filled with a non-corrosive electrolyte, 

the specific gravity of which was so 

adjusted as to indicate that the battery 

meded charging. The test sheet con­

tained questions to be answered concern­

ing the condition of the battery and the 

kind of equipment used in testing it.

distribution of standard 
SCORES BY PAY GRADE

- 28 -
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RICORD fil!!!! 

TEST RP 109-5 

STORAO! BATTIRU.S 

Raw Score 
TiM Started 
Time Piniahed == 

Directions: THE SIIALL PORTABLE STORAOB BATTERY WHICH IS ON THE 
lH.~ IN FRONT 01" YOU, IS IDENTICAL IN PRINCIPLE WITH TH8 ,•i'JGH 
LARGER SUBMARU! ... STORAOB BATTERY. USING THB TOOLS AHD EQUIPME. T ON 
THE TABLE IN FRONT OP YOU AS NUDED, A.NS.ER THB FOLLOWING QUE TIONS. 

TIMB LIMIT: PIVB MINUTES 

l. Which ot the hydrometer tloat1 on the table in front of you 
would you uae 1n a hydrometer, to ■eaeure the 1peciti gravity 
of a eubmar1ne atora1e b•••~ry? 

A. 
B. 
c. 

2. What 111 the 'Unaorrected apec1t1c gravity ot the 
small portable etorage battery? ........ . -----

3. What 11 the teaperature or the electrolyte? ... -----
,. What 11 the teaperatUN correction in point• ot 

gravity? .................... • 

5. What 11 the maxillWI volt•&• that may be applied at 
thi1 temperature without the battery 1a1aing While 
charsir.g! . . . . . . . . . . . . . . . • . • • · 

6. What 1a the corrected Speoitic Gravity ot the 
bat terr? . . . . . . . . . . . . . . . . . . . 

1. It this were actually a aubllar1ne etoraae battery, 
and you ha~ ecured th••• read1ng1, would the bat-

-----

t617 need charging? . . . . . . . . ..... ___ _ 

8. Does this battery need water ? 

_ __J 



DIRECTION:
"In the blank nppparinQ after each 

question, pl>ce the number of the tool 
on the tool board vhat »ou would use 
in doing the specified task. If t>>e 
task calls for more than one tool, 
list the number of every tool which you 
would use.”

TIME: l.'i minutes.

NO. ITEI6: 20

SCORING:
TNio points for each correct answer.

If more than one tool was called for. 
fractional scores were given for each 
tool correctly nffioea. If a tool other 
than one specified aj correct was named 
and was considered reasonably adequate 
for the task in question, partial credit 
was given.

RAW SCORE RESL’LTS:
Mc'en 24.6
S.D. 5.2

CORRELATION WITO PAY GRADE; .49

BELIABILITi:
,63 (odd-ever, corrected), based on 

252 ca.es.

t.5E OF camoN hand tools

OPSCRIPTION

Connon hand tools were arranged 

on a board and numbered. Tasks 

requiring the use of tools were 

listed on the test sheet. EM’s in- 

Oicated. by numhe-, the tool or tools 

they would use for each task. The 

swe tool boards were used in certain 

EH performance tests.

DISTRIBUTION OF STANDARD 
SOmES BY PAY GRADE

Slaadtre
Scer*t StrSkerf

3rd
CiBtl CUs»

isi
CI:4ftS Tot :*i i

9 1 4 5 i<>

8 4 4 11 6 J5

7 2 12 1 2b

6 11 .18/ ,13, . 11 53

5 \1 / n 7
Udn.

50

4 23,- - ' 31 . "^6 71

3 21 . 2 5 *3

2 14 5 4 1 24

1 7 3 1 n
0 4 1 5

N 102 lOb 67 43 310MUb 3.7 4.5 5.9 1.«)

u
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• Raw Score 
'1' me Started 
Tlibe Piniahed -

RBCORD~ 

TEST RP 109-6 

Q§! .Q! COMMON ~ ~ 

Directione: IN THE BLANK APPEAPJNO 
1APTER EACH OF THE JOB QU~STIO~ 

SELOW, PLACE THE NUMBER OF EACH TOOL ON THE TOOLBOARD THAT YOU 
WOULD USE IN DOINO THE JOB, 

IF A JOB CALLS FOR MORE THAN ONE TOOL, LIST THE NUMBER OP EVERY TOOL 
WHICH YOU WOULD USE IN THAT JOB, 

FOR EXAMPLE: 

A. What tool or tools would you use in unacrew• 
1ng a screw with a one-half inoh 1n diuieter 
from a flat open plate? ,,g (scre~driver) 

B, What tool or tools would you use to thread a 
blind hole that 1a one inch deep to fit a 
5/16-24 bolt? 143, 144, 145 

(taper, plug & 
bottoming taps) 

DO YOU HAVE ANY QUESTIONS? 

TIME LIMIT: FIFTeEN MINUTES 

l, Choose the tool or tools you would need to 
drive a small taper pin into an armature shaft? 

2, What tool or tools would you use 1n smoothing 
controller contacts? .......... . 

3, What tool or tools would you uae to measure the 
exoct size wrench to uee on a nut? .. , , , 

4. What tool or tools would you use to cut annored 
cable? . . . . . . . . . . . . . . . . . . , • • 

5, What tool or tools would you need to remove a 
roller bee.ring trom an armature t!,att? 

6. What tool or tools would you use to enlarge a 
3/Ef" holEi by a sixteenth or an inch (diameter) 
1n a piece or l/8" metal? .......... . . 

7, Aaaum1ng you have a vise, what additional tool 
or tools would you need to solder a wire t ,:> a 
lug? . . . . . . . . . . . . . . . . 

(Turn to next page) 
\ 

--



8. What ~ool or toola would you uae to cut off the - · 
head o a bol t rusted to a atee l plate? ... 

10. 

11. 

12 . 

13. 

14. 

15. 

16. 

What tool or tools would you uae to de ·t:erm1ne the 
number of thr ads to the inch on a acrew? .... 

W 1at •; i.:>oJ. 01• tools would you uee to make a per­
fe ctly round hook in the 1tnd of a piece or heavy 
wire? . . . . . . . . . . . . . . , , • 

What tool or toola would you use to cut heavy 
wire? . . . . . . . . . . . . . . . . . 

Chooae the tool or tool1 you would use to 
tighten a 3/4" nut on a main battery .... 

If y~ ·..: did n ,, t, have a die, what tool or tool s 
could you uee t:o restore the thread on a 1/2" 
bolt that had :,een part, :· :r.ashed? . . . . . . 

A section five !nches agi.:.are is to be cut from 
a two foot length of 1;e·1 ateel plate. What tool 
or tools would you have to use? ...... , .• 

If you were going to uae a hammer in cutting this 
five inch square section from 1/8" plate, what 
othor tool or tools would you use? .... 

~hat tool or tools would you use to make a 
27/64" hole in 1/8" steel plate? .... , 

17, What tool or tools would you use to square a 
3/8" round hole in 1/16" steel plate? .... , • 

18. ~hat tool or tools would you use to deepen the 
keyway 1n an armature shaft which is one inch 
in d1&11eter? . . . . . . . . . . . . . . . . , , 

19. ~hat tool or t oola would you use to compare 
the diameters of' two lengths of circular wire?. , 

20, What tool or tools would you u~e t n eut off A 
section of 1/4 '' copper tubtng? • . . • • • , • 

- J ·-•- I 



ob i t' h n pu •·d to w 

ou wl !I t f ind if I 

l • 0 ould u 

1) ;i 

( ' ) .-te r 
(3) 
( ) f 
(" ) io 

Ol RECTiorf; : 
" In th is t bookl t y u will Chd 

in nt followed by th 
1 . You ar t ct 

th nding whlch co y, 
or most nearly corr ctly, compl ach 
st ~t nt. " 

TIME: 30 mlnut s. 

tHd1'4 
:.core, 

NO. ITEJIS: 40 

COHil'«i: 
On point for each corr ct 

Maxlmu posslbl raw scor wa 

RAW CORI:: R~lLTS: 
Q3 29.5 

Me ian 27,0 
Q1 2 .i 

nswer. 
40. 

CORRELATION Wl'nt PAY GRAIE: .50 

R :l.. lABILITY: 
6 (odd-ev corrected), "• ed on . n, 

306 c ! es. 
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Thi . w s o wriH.-n test on­

s i sting of orl y multiple­

choic qu sl on ob ut thr 

pr11ctica l nd th or t ical 

o cts or u EM' Job. 

OISTRIIIJTI OF STA ~RD 
so:>RES BY PAY GRAIE 

,,. 
trOeu Cl 11 

2 ~ 4 7 

2 13 7/11 ~ 

2 1/,
9 J 

1!1/ , ,,1.7.,,, ......... "6 

ll<ln. 
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10 4 J 

102 1•)4 fib ~, 
3,9 5.1 5, i b, 

JJ 
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17 
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EXAMINATION !Q!! BLECTRICIAN'§, ~ 

!Ql!!. 

INSTRUCTIONS: Thie 11 a teat or 10ur knowledce ot procedures, ?unctlona, and detinitiona with which 1ubaarine el ct r i ci an'a mates should be familiar. tn thia teat booklet you will find in­complete etatem~nt followed by five alternative,. You are to aeleot the alternative which ukee th• beat or moat nearly correct complete st atement. After eelect1n& tbe correct alternativ~, make a heavy mark in the anawer apace provided on the SEPARJ.TP. ANS~ fl SHEET. 00 NOT MAD ANY MARKS l! THIS _nn IOOKLBT, Before &tart­Triithe iiulnallon,7'Ili in qn tlieieparit'i uuswer eheet your name, service number, present r,.te, and 1h1p or 1tation to which you are attached tor duty. 

Aa an example an1wer the tollowin& 1tn u11q your anawer ahe•t: 
1. A cable haa 1been expoaed to water and you wleh to find it it 

11 aare to c-perate it . You would uHa 

~ I :n hy-:-ro!:~er 
3 A •u•r 4 A power factor aeter 
5 A potentioMter 

. Tbe correct anawer to the above 11 of couree (3) "A megger." You ahould have made a heaYJ black mark in the third 1pace tollow1ng the heavy numeral "l." on the aeparate anawer Jheet. 

Give only one anawer to each queetion. Double anawera are graded aa being 1ncoM'ect. It you do not know the anawer to any ite■, Jou may gueaa, but avoid wild gue11ing, becau~e your total acore Will be the number of right anawera ainua a aull traction of the nuaber of wrong answers. You will have 3Q MINUTBS to work on the teat. It you t1n1 h b tore time 11 calli'a, you aay go back to check your work, 

BB CBR'?AIN BBPOR! STARTINO THI ~T THAT YOUR NANI IS ON Tlii S!P-l'RA:'rl IRIWR SAltr. - -- - - - - ~- - ---...,;;._~~-

B2 NOT ~ !!!! !!!!M !!! !!!!! mt BOOKLBT. 

PRO RK 113-1 

-1-
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2. The main reason a battery charging room must be kept ventilated 11 to: 

l Keep the battery temperature down 2 Keep the man on the battery watch alert 3 Provide oxygen tor the recharging pro,eaa 4 Prevent an accwnulation or explosive gases 5 Provide hydrogen for the recharging proceee 
3, In order to hold a motor ahaft trom turning while the end-nut is bein& tried tor t1ghtne11; you would use a: 

l Stillson wrench 
2 Monkey wrench 
3 SpaMer wrench 
4 Strap wrench 
5 AdJuatable wrench 

4. In tapping a hole that 1a 1 11 deep, and does not go through the metal, you would u1e tape 1n the following order: 

l
l Taper ~ plug, and bottoming 
2 Plus, taper, and botto■ing 3 TP.per, bottoming, and plug 
4 Bottoming, taper, and plug 
5 Taper, and then plug tap 11 all that 11 neceaaa!'7 

5. To prevent a twist drill from wandering, w!Mn starting to drill, you should use: 

l A pin punch 
2 A starting punch 
3 A center punch 
4 A prick punch 
5 An alining punch 

6. The metal woric1ng hUIINra divide themaeh'ea into two claaa1t1cat1ons: hard-taoed and aort-taced. The hard­taced halaera are made ot tool steel and the aott-taced are made or euch material a1 bra11, copper, etc. To flt a pulley to a ahatt, you would uae: 

l Ball peen hammer 
2 Crose-peen ha.er 
3 Setting hammer 
4 sort-raced haamer 
5 Straight peen hammer 

7, When uaing a cold chisel, keep your eye on the: 
l Cutting edge 
2 Work 
3 V1ae 
- Chisel head 
5 Hammer head 

-2- \ 
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8. A tachoaeter 11 ~••d to oheck the: 

Ill itf1otivene11 or the lubrication 1n 2 Tenaion on the brueh holder 1pr1ng1 3 Torque exerted on a aotor ahaft - The nU11ber of threada per 1noh on a 5 Revolutions per minute ot ahatt 
9, The proper WNnoh to uae on a pi pe 112 

ll A monkey wrench 2 A atillaon wNnoh 
3 An open end wrench 

1, 4 A plier wrench 
5 An adJuatable wrench 

the bearing• 

eorew 

10. If the Jack on a aound-poweNd telephone headset were ahort circuited beoauae ot ~ ! ~feet: 

The aet could tranallit but not Nce1ve The ••t could receive but not tranMit The ••t could either tran■lll1t or receive but the reat ot the cirouit would be ino.J)trative The whole oirou1t would be 1~operati•e The oirouit would ■till function aataifactor11y 
11. Sound-powered head 1et1 ahould be atowed: 

( 5) 

On adJaoent Jaok box•• 
Neatly coiled and laid on deck BJ returning to the electrical ■hop By coiling and atowina 1n boxea adJacent •tatton 
In the telephone talker, looker 

to the 

12, The 1101t coamon fault with aound-powered telephones 11: 

I~, =~~:~r!eade 
3 Lo11 ot power 
\ Cro11 talk 
5 Jacke lhorted out 

13, In oheck1ng whether Pu1e A 11 bood or not, 1n the oirouit below, a voltage te1ter ahould be placed acro11 the points: 

-3-

2 2-3 ll 1-2 
3 3-4 
4 1-4 

,5 2-4 

I 

\ 

I 

-1 

I 
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Ir .in checking a IX: oompound actor with a Mger, a HI')' 
low re1i1tanct Nadin& waa obta1ntd at ~sch ~t the tVQ 
tel'llinal lead1, you could aay that: 

rn 
(4) 

( 5) 

The Serita field haa a cround in it 
Th• 1hunt t1•ld hal a 1round in it 
There are no ground• in the circuit and it ■ight 
th•retore be a11U11•d th•t the 110tor is in operatlr'6 
order 
You could not inter the condition ot the JDOtor 
tr011 the above 1ntoraat1on alone 
At lea1t one ground 11 pre1ent 1n the motor , and 
1t ia thererore not 1n worklnc order 

15, In checking a lighting d1atr1but1on box tor ground■, the 
tirat atep 11 to: 

(l) 

( 5) 

Attach the ground lead ot the •a•r to the true 
ot the 1h1p, and the other lead to the part or the 
d11tribut1on circuit beinc te1ted 
Turn all 1witch1t on the t,ox to the "OPP" poait1on 
Re■ove all tu■•• 1n the bo~ 
Ground the tr&M ot the d1ttr1but1on box 1t not 
already 1rounded 
Replace all bad tu••• 

16, It you weNt told to place a DC 11nerator in parallel with 
one already in operation, the tir1t 1t1p to take would be to: 

rn 
(4) 

(5) 

Turn t1eld meoatat on aecond generator to low 
Natch •nc1ne 1peed1 with ens1ne governor, 
Set that all twitch•• comected with the 1eoond 
generator are open 
Set the voltage on the aeoond generator 2-5 volt• 
above that or the tir1t generator 
Decrea1e load on the generator which wa1 already 
operating 

17, Be tore securing one ot two ge . . erator1 operating in parallel, 
th9 t1r1t 1tep 1a to.s 

Reduce load on tne •chine to be 1eouNd 
Check the load to 11• that 1t does not exceed the 
capacity ot the NMining generator 
N~e sure the o1rou1t breaker 11 open and all 
t11ld re1i1tance 1a cut 1n 
Make 1ure tbe volt._ge on the generator iu be 
aecuNd 1a a tew volte lower 
Match engine apeeda with •n&1ne governc,re 

-
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18. If t~~ uncorrected 1p1c1r10 gravity of a submarine battery 1e 
1,212 ~nd the height of the elec~rolyte 11 -2, and the temper­
ature .i'or the eleotrolyte 11 2,g, the oorrectid apectric gravi­
ty 18: 

l) 1.212 
2~ 1.21, 
~ , 1.216 
.. , l.210 
5) l.208 

13, The top1 ot atorage batteries should~ cleaned with a solution 
ot: 

l Vinegr.r 
2 Sulphuric acid 
3 Baking IOda 
4 Lead peroxide 
5 carbon tetrachloride 

20, A submarine battery woul..: m,ed charging H th0 epecttic gravity 
was: 

21. 

22. 

l 
2 

l 
l.205 
1,240 
1.235 
1.180 

5 l.150 

The value ot a given re11stanc1 R could be ~eterm1ned by making 
certain current and voltag£ meaeurements. rhe correct way to 
connect a voltmeter and an ammeter in the aircuit to measure 
R is 1nd1oated by sketch: J-(v)'-r "\·-i~ 

(,) .. ,} : 1 (5)~ _,, ~ ~ 
c--<.;.>-ri ;::---~ (,Q'. L--·~(5-i ·r-- w " <1> j1 '- (ij <2>y ! CT ,., 

4ilr 71') 

To aet a circuit hr~aker tor a certain cul'!"ent con111ta ot: 

(l) Changing the d11tanoe of the armatJre to the electro-
magnet 

!
2l Piling down the carbon contact 
3 Increasing the amount of tena1on 01 the latch sp~ing 
4 Increaeing the reaiatanct of the e:eotromagnet 
5 Decreasing the amount of tension oi the latch spring 

23. Improper lubrication or motors 1a usually e result or: 

!
l U11ng too little oil 
2 Using too much oil 
3 Uaing the wrong type of' 
4 Oiling the wrong parts 

( 5 Olrty 1u·,r1cat1n& oil 

oil 

l 

• i 
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2~ . In ay~chron1z1ng alternator, the 1ynohro1cope indicate• ditter-
enoee in: 

! l Voltage 
2 Power ra~tor 
3 PNquency 

\ '• Phaee 
( 5 Impedance 

25. Alternator• mi&ht be damaged by accidtntl,l connect ing them in 
parallel lt it weN not tor: 

l l Equalisers 
2 Interlock• 
3 Synchl'OIOOPII 
4 ~ower liait 1top1 
5) Power tac ~or meter, 

26. Which or the tollow1ng ~~~"~eotions would d~ ~~e moat damage? 

1 Voltmeter in aeries on one aide or the line 
~ Voltme\er acztoea the line 
3 Ammeter in aeries on one side or the line 
4 Ammeter acroae the line 
5 Voltmeter and Ullleter on the l ine in aeriee 

27. It the speed or a rotating ehart 1s determined to t:ie 52 Nvo­
lutione in 7 aeconda, what 11 1te RPM? 

28. The 

1 7.428 
2 ?64.0 

~ 45.68 
71L28 

5 36.40 

main Naeon tor re110ving an accidental ground at once 11: 

It cauaee too much voltage drop 
It produced electrical 1nterteNnoe in the telephone 
circuita 
Another ground eleewher~ in tb~ circuit may produce a 
ehort ci rcuit 
It pztoducee electrolytic action which ma7 corrode the 
hull or the &hip 
It will oauee aw1tchboa"1 n.tf!tera to operate 1noorNotly 

29. The 1w1tchboard ground detector ahould be kept in the circuit: 

1

1 At all timea • 
2 When ■tarting up a generator 
3 Only when tak1na cl'O\md Nad1ngs 
4 At leaet 4 ttoure a day 
5 At. leut on~• a week 



eo.l"'lllGIIQ()()\l 

30, Carb01, tetrachloride 11 useful to combat electrical tires 
exoept whens 

!l The voltage eace•d• 400 
2 Oa1011ne 11 alao 1nvolv•d 1n the 
? Sa.lt ttater ii preeent <~ Ventilation 11 1riadtquat1 

{ !> PNllh water 11 PNHnt 

f1N 

31 , Ringing through a cable would enable one to detect: 

Open circuit 
A 11er111 circuit 
A parallel oirouit 
A e011p0und circuit 
A reactive circuit 

32, What 11 the diameter ot a 5625 circular mil wire? 

33, The use ot oil on insulated wire: 

( l) Iaprecnatea the insulation and rai1e11 the dieleotr~c 
atrencth 
Preeervea the in1ulation by excludinc moieture 
Prevents 1neulat1on bre~kdown troa aechan1cal abrasion 
caueea the insulation to deteriorate 
Bxtenda the litt ot the cable 

34 . t·lhich type ot mot or should never be uaed with a belt drive? 

l Series wound aotor 
2 Shunt wound motor 
3 Cwaulative compound 
4 D1fterent1a1 compound 
5 Induction motor with squirrel oace rotor 

35. It a voltMter reading 11 12 and the &mMter readin@ 1a 48, 
the c-~~~t@1• reading 18: 

36. The moat important requ.;. .... 11ent for good motor ma1nt.~nance 1a: 

l Keep bearing, tull of grease 
2 Keep mQ ":~r w1nd1nga clean and dry 
3 Keep motor well painted 
4 Check terminals connection• daily 
5 Keep it well ventilated \ 



c._•0111aiooo · 
3'7. A around on one eide ot a power line: 

I
ll Increaaea the danger or ehock o~ boU> AC and DC 2 .De0Na1e1 the danger or ehook on both AC and 00 
3 Hae no ettect on the danger ot ahock 
4 IncNaee1 the danger with DC but decrea1e1 it with AC 
5 Increa1e1 the danger with AC but deer••••• it w1th DC 

38. In order to Nverse the directiona ot rotation ot a ehu~t 
motor, 1ou would reverat the leade to the: 

ll Starting rea!atance 2 ,1eld rheoatat 
3 Armature, or field 
4 Araature and t1elt 
5 Starting reeiatanoe and field rheostat 

39. Moat AC voltmeters are calibrated to read: 

l lnatantaneoue voltage 
2 Averaae voltage 
3 ltteotive voltage 
4 Maximum voltage 
5 Nin1IIIWII voltage 

•o. When m1z1na electrolytes: 

1 The a id should be PDUred into the water 
2 'r.le water ahould be poured into the acid 
3 No precaution 11 nec••ary 
4 The aixing aay be pert,naed in the batteriee 5 Uae galvanized 1~on buel\'et 

•1. After a generator 1e ahut down, the epaoea between c011111Utator bare should be cleaned or oal"bQa duat uaing: 

11 A wire bruah 2 Dry air 
3 Soe1py water 
4 Damp r"C 
5 Carbon tetrachloride 

/ 

, l 

' 



SAMR.K Pirri RR

DIRECTIOC;
"In this test booklet you will iind 

pictures of tnen performing tasks aboard 
submarines. You are to indicate on the 
answer sheet what safety precautions, if 
any, are being violated."

un
SAhT-n

IJihCRIPTIOK

A booklet of photographs t .ki .i 

aboard a submarine was assembled 

which shiwted crew memlM*rs en­

gaged in various routine and 

non-routine activities. In some 

of the pjtlures basic safety pre­

cautions were being vioiati-i.

riME; 10 minutes.

NO. ITEMS: l.'> DISTRIH'TION OF STAMWV'U) 
SCORES BY PAY GRADE

SCORING:
Om point for each picture correctly 

analyzed. If more than one violation 
appeared in a picture, the point was di- 
vid«Mi by the number of violations and 
fractional scores were given for each 
violation indicated. 'Saximum possible 
raw score was IG.

HAW SCORE KHSITIb: 
Mean 8.4

S.D. i.9T)

CORRELATION WITH PAY GRADE: .21

RFLIABILITY:

.77 (odd-even, corrected), based on 
308 rases.

Standard
Scerpt Toi .1-

- 43 -
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Rate -----
erl&l '--- -------

Ship ____ _ 

RECORD fil!!!! 
TEST RP 109-T 

SAFETY PRECAUTIONS 
TIME LIMIT: TEN MINUTES 

Raw Score 
Time Started -­
Time Piniahed _ 

Enter one or two word~ in the apacea provided below to describe the 
viol ations observed. If there are no eafety violat ions, write t he 
word "NONE. " 

PICTURE! (Sample) 

(a) - n.« ~-<J.J 
(b) ----------------------­
(c) ----- -------------------

PICTURE#! 

(a) ------------------ ------
( b) --------------------­
(c) -----------------------

PICTURE #g 

(a)-------------

(b) --------------------­
(c) ------ ----------------

PICTURE #J. 

(a)---------------------­
{b) --------------
(c) - ----

' 
- ·-



PICTURE If:± l (a) 

(b) ( 
( ~ ) 

PICTURE #2, 

(a) 

(b) 

( C) 

PICTURE II§. 

(a) 

( b) 

( 0.) 

PICTURE #1 

(a) 

(b) 

{c) 

PICTURE#!! 

( a) 

(b) 

( C) 

PICTURE #2 

(a) 

(b) 

(c) 
·- --·-

·-



PICTURE #lQ 

(a) l 
( b) ( 
( <. ) 

PICTURE # . ..l 
(a) 

(b ) 

( C) 

PICTURE #_g 

( a) 

(b) 

(c) 

PICTURE #.!J 
(a) 

(b)_ 

(c) 

PICTURE #14 

(a) 

( b) 

(c) 

!1Q!URE #.!2 
(a) 

--
(b) 

(c) 

·- ' 



tandard 
Score 

q 

6 

7 

6 

5 

4 

3 

2 

l 

0 

N 
hdi ■■ 

... 

OISTRIIIJTI~ OF I.VERAGE PERFORMANCE TEST 
SCORES BY PAY GRAIi: 

Electrician's Mt 1 

3rd 
Strikers Cha 

0 0 0 0 

0 0 0 0 

0 0 0 l 

2 4 11 q 

03 
16 30 Vl llld ■ . .... ... . .... .. .... 

~

1 _, ,, 9--,3 01 

4 6 3 

10 3 0 0 

0 0 l l 

0 0 0 0 

103 106 67 45 
3.4 4.1 4.7 4.8 

-47-
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0 

1 

26 

96 

103 

80 

13 

2 

0 

321 
1 4.1 



Name 

F.NOINEMAN PERFORMANCB TEST BOOKLET 

PRC n8 onr '/0001 

TEST RP 110 

Rate ------------ -------
Serial NWlber Ship 

Length ot tiae on board lAOnthl 

Length or tiM in rate 110nth1 

Length ot tiM in Navy 110nth1 

Regular_ Reaerve ( Check one) 

' 
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UIHEfTIOV^:
■’III front of you .ir»- two boards: one 

Mitb tools oountrd on it; the other with 
bolts, nuts, screws, and fittings oounted 
OT it. Choose the tool you would use in 
loosening or resetting each of the articles 
on the test board. Record the tool nunler 
and siae on the aoswer sheet."

TIME: 15 Minutes.

THE IJBE AND lOENi iF ICATION 

lA HAND TOOLS: USE OF NRENOOS

OESCRIPTION

Standard Nary tools were 

Mounted on a board. Aa 

assortMent of bolts, nuts, 

screws, and saall pipe fit- 

rings was Mounted on a second board. 

Mrenches were chosen froM the tool 

board to fit the article on the test 

board.

DISTRIItmO«l OF STANOMO 
SCORES BY PAY GRADE

NO. ITD6: 36

SCOKIIC:
Ttao points for each tool correctly 

chosen, and two points for each tool 
sise correctly reported. MaxiauM pot- 
si ble raw score wa« 7J.

RAh SCORE RESU.1S:
Mean 41.1 
S.D. 11.0

OOHHLATION MITH PAY GRADE: .34

■LIABILITY:
.LJ (odd-even, corrected), based 

on ^00 cases.

StaaSarW
S«*m Sttlhws aaat CIsM TtfU

- 4^ -
\



lUw Score 
Tlae Started 
TliM Finished

RECORD SHUT 

TEST RF 110-1A

TM USB ^ IPEWTIFICATIOW OF HARD TOOLS 

PART A - TO Igl fiF WRENCHES

SECTION 1

Directions; IN FRONT OF YOU ARE TWO BOARDS; ONE, THE TOOL 
febASti, WfTH A VARIETY OF TOOLS MOUNTED ON IT, TKS OTHER A 
TEST BOARD WITH BOLTS, SCREWS, AND FITTINOS.

YOUR TASK IS TO CHOOSE THE PROPER TYPE TOOL YOU WOUI.D USE 
TO LOOSEN OR RESET EACH OF THE FITTINOS ON THE TEST BOARD. 
YOU MAY REMOVE THE TOOLa FROM THE TOOL BOARD TO CHECK THEM 
AGAINST THE FITTINOS ON THE TEST BOARD. BUT DO NOT ACTUALLY 
LOOSEN OR TIGHTEN ANY OF THE FITTINGS ON THE TeSITBOARD.

EACH TOOL HAS BEEN GIVEN A NUMBER AND FJ^CH FITTING ON THE 
TEST BOARD HAS A LETTER. WHEN YOU HAVE MADE YOUR CHOICE 
AS TO THE CORRECT TOOL TO USE, WRITE ZlfE NUMBER OF THE TOOL 
OPPOSITE THE LETTER OP BACH FITTING BELCW": TOTTE IN THE 
SIZE OF BACH TC^TTUSED IN THE THIRD COLUMN OF THE lABLB
SECOW.

TIME LIMIT: FIFTEEN MINUTES

Flttlnt Tool No. Tool Slae
A

B

C

D

t
F

- - - 5“

I

J

K

L

H

N

0

P

q 1 “1
R 1



m
iMnaCBi

DIRECT I ()>h;
"In fr>>ni of you are tr^«r'fo*»l 

boards. Listed on yoye-'^stier tbeet 
arc the fiai» s of t^efftool s. You are 
to match ihr numliers with the
tool niau* rtCich identify them.'*

I'lRE: r> mi antes.

1-B

THE USE AND lOENTIEICATION 

OF HAND TOOLS: TOOL NAMING

OBCRIPTION

Standard Navy tools were mounted oa 

two boards. Each of the tools was 

aumbared. Most of them eojld be re­

moved from the board to permit close 

examiaatloa. They were to be 

identified.

DISTRiarriON OF STANOAiiO 
SCORES BY PAY GRAIX

NO. ITEMS:

SCORING:
On<> point for each tool correctly 

identified. Maximum possible raw score 
was 10.

RAH SCORE RESU.TS:
O3 8.5

Median 7.4
Ol 6.2

aiRRElJiTlON HITN PAY GRADE: .52

RELIABILITY:
.84 (split half, corrected), base 

on 24’ cases.

- 51 -

9ie 2aS IM
Sc*rvi Clou c: .A

V 1 1

a T T 9 II 29

T a 19 5—---IC a, 99

s ate. at

s ii .21' ''*2i __ _ ai a2

4 tbc' ■» a w

9 22-^----- 14 a 1 0

2 19 * a 1 JS

1 V 9 i ie

0 9 1 2 *
N 144 tea ar A 4a2

4.2 4.V 5,4 9.0



~ ~ - CONTINUED 

SECTION II 

Dj rec t1ons: PRINTED BELOW IS A LIST OP TOOL hAMES. YOU ARE 
1rO FIND THE TOOL ON 'rHE BOARD FOR EACH OP THE TOOL NAME,', AND 
~LACE THE NUMBER OF THIS TOOL BESIDE THE NAME WHICH BEST FITS 
IT . 

TIME LIMIT: FIVE MINUTES 

Strap Wrench 

Thread Gage 

Phillips Head Screwdri ver 

25/C. " Dr ill 

Socket, 1/2 11 drive, 9/16" 

Bottoming Tap, 5/1611 Coarse 

Plug Tap, 1/2" Pin"" 

Socket, 8 point, 3/8" drive, 1/2'' 

1/2~ Socket Wrench Handle 

Scribe 

(Turn Page) 

I 
I 

( 
' 

- - -



"Bi-forf you is a bolt, tho top of 
which is painted red. Choose whaieve.- 
tools and equi(>ment you would n«‘ed to 
drill and thread a blind hole om—half 
<uch deep to fit this bolt."

TlMl.: 10 minutes.

I-C

THE rSK AND I DENT 1KlCAT1ON 

OF HAND T001.S: DKlli^INn AND 

THRMDINT; a liOLE TO FIT A BOLT

DESCKIPTION

Mounted on the tool boards (tised in 

Tests lA and IB) was an assortment 

of taps and lap drills, l thread 

gauge, a drill card, and other tools 

needed to drill and thread a hole to 

fit a bolt.

NO. ITEMS; 31

SCORINT.:
On* point each for the numb*r, nai 

type, and size of each tool or piece of 
equipment correctly chosen. Maximum 
possible raw score w is 3-1.

KAU SCORE RIJSILTS: 
Mean 11.8
S.D. b.O

CORREl ATION WITH PAY ''.HADE: .50

RELIABILITY;
None was c rnijUited because the serial 

order of tonl selection w is optional. 
Test-retest would have been the only 
appli'^able measure.

DLSTRIBl TKtN OF .STANDARD 
SCORES BY PAY GRADE

ind^rd
Nrorrt

-fvj Ut
Striker* rlat* T.-i 1 .

•4 1 ■> t> 1-

a 14 3 4 i:

7

t

5

>2 IS --- ---------- O3

e 11 ,-'i3
X

32-^ ,26.--"22 ^J7 0,

IT •

i
4 12.' II ~ 31

3 -----^ • ■ 6

12 :t 3 1 r*

1

0

^ 4 1

4

12

% 144 102 Bt> 07
■rdtan 3.4 4.« r...', 0.1 l.» 1

-4-
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RECORD~ 

TEST RP 110-lB 

Raw Score 
Time Started 
Time Pinished == 

PART B • DRILLING AND THREADINO A HOLE TO FIT A BOLT 
--- .;;.;;.;;==.;;;. _________ _ 

Direct ions: ON THE UPPER RIOHT HAND CORNER OF THE TEST BOARD USEr IN TEST A, YOU WILL FIND A CAPSCREW WHICH IS PAI?ITED RED, 
YOUR TASK IN THIS TEST IS TO CHOOSE WHATEVER TOOLS AND EQUIPMENT YOU WOULD N~ED TO DRILL AND THREAD A BLIND HOLE ONE-HALF INCH DEEP TO FIT THE BOLT, YOU MAY REMOVE THE TOOLS AND EQUIPMENT ~ROM THJ:; TOOLBOARD IF YOU WISH, 
PLACE THE NUMB R OF EACH TOOL OR PIECE OP EQUIPMENT THAT YOU WOULD USE IN THE SPACES PROVID,rn BELOW. BBSIDB EACH NUMBER WRITE IN THE COMPJ,ETE NAME, TYPE, AND SIZE OF FA('H TOOL OR PIECE o; ii:QUIPMENT, 
TIME LIMIT: TEN MINUT~S 

Number Name Type Size 

·-

I 

\: 
I 

( 



DIKMTIOf^;
1*1 front of you are miMbfrrd parts 

of ordinary ijlobe and gate type valves. 
0»* your anstver sheet is a list of part 
nH«»*s. Hatcl. the number of the part 
with ih nam* which describes it.

"KolIoMifty the list of part names 
is a list of statements mhich describe 
th»‘ functions of the different parts, 
batih the number of the part with the 
'.tat**ment wfich b*-st describes its 
function."

TIME: 10 minutes.

NO. ITEMS; Zi

Il-A

IDEVriEICATION AND FUNCTION 

OF VALVES: GLOOE AND GATE VALVES

OESOtlPTlON

The parts of disassembled globe 

and gate valves were mounted on 

a board and numbered. Th*'y mere 

to be identified by name and 

function.

OISTRIOmON OF STANQARO 
SCOFFS BY PAY GRADE

SCON I NT.:
One point for each part correctly 

identified, and one point for each 
function correctly identified. Max- 
imjm possible raw srore was 22.

RAN SCORE kcSILIS:
Mean l:t.O 
S.D. 4.4

COi'ltELATION NITH PAY GKAOE: .30

RELIABILITY:
.74 (odtE-even, corrected), based 

on 306 cases.

- S3 -

1



Raw Score 
RECORD SHEET Time Started 

Time Finished 
TEST RP 110- 2 

IDENTIFICATION filill FUNCTION OP VALVE 

THIS IS A TES·~' OF YOUR KNOWLEDGE OF ORDINARY GLOBE AN D GATE TYPE 
HAND VALVES. 

ON THE BOARD IN FRONT OF YOU ARE MOUNTED PARTS OF ORDI NA RY GLOBE AND 
GATE TYPE VALVES. ON EACH VALVE PART IS A NUMBER, PRINTED BELOW ON 
THIS TEST SHEET IS A LIST OF PART NA~ES. YOU ARE TO PLACE THE NUM­
BER OP THE PART IN THE SPACE OPPOSITE ITS NAME, THERE ARE MORE NAMES 
THAN THERE ARE ?ARTS, SO THE QUICKEST METHOD WILL BE TO LOOK AT ~HE 
PART AND THEN FIND ITS NAME IN THE LIST. WRITE THE WORD '\ ,ONE" IN 
THE SPACE OPPOSITE THE NAME IF THERE IS NO PA RT ON THE BOARD CORRES­
PONDING TO THE NAME , 

TIME LIMIT: FIVE MINUTES 

Disc 
Disc Nut 
Gate (or Wedge) 
Gate Valve Body 
Gate Valve Bonnet 
Globe Valve Body 

Globe Valve Bonnet 
Graphite Packing 
Non-rising Stem 
Packing Oland 
Ring 
Rising Stem 

NOW YOU ARE TO PLACE THE NUMBER OP EACH PART BESI DE THE STATEMENT 
LISTED BELOW ON THIS SHEET WHICH BEST TELLS WHAT THE PART DOES, 

TIME LIMIT: FIVE MINUTES 

1. Transmits motion from hand wheel to gate (wedge) 

2, Holds packing between bonnet and stem 

3, Provides a stuffing box and covers gate va l ve body 

4. Provides a means f or full flow or full stop rather 
than throttling 

5, Provi des a liquid tight seal when properl y scraped 
into wedge face ring 

6. Provides a seal on globe or gat e type valves 

7, Regulates flow when moved up or down 

8. Fastens valve disc to stem 

9, Pos~tions disc by rising at same rate as disc 

• 10, Pr ovides a stuffing boT. for et~m and covers globe 
val 110 body 

\ 
I 

( 



UIHKTIO!«i:
In front of you aro four air compri's- 

sar valves. You are to identify lach 
valve, (jiviny the number of its stage, 
and marking kih<>ther it is suction or dis­
charge."

Il-H

ll»VriH(ATinN ANU FI NTT I ()N 

(» VAIAKS: Alh VALVii^

IKSCRimON

Four air compressor valves, 

three suction and one dis- 

chariie, were to be identi­

fied and their stages 

named. •

TIMF: 10 minutes.

V». ITE«>: H

SroRIM.:
On- point for each stage correctly 

named, and one point for each suction 
or discharge identification correctly 
made. Maximum possible raw score was 
H.

KAN SCUtE HESILTS:
03 6.4f)

Median 3.4

0| 3.H

CORRELATION NITH PAY GRACT: .30

KELIABII ITY:
.HI (split half, corrected), based 

on 202 cases.

niSTRIHLTION OF STANDARD 
STORFS by pay r.RADF

•Oriuinally, 
lapping. Th 
measure

the valves were also to be disassembled to see if their discs needed
score, however, proved to be an unreliableThe resulting "needs lapping" score, however, proved to be an unreliab 

. I'nless the m*ed for lappina was obvious, neither the test administr^ 
r the men takimj the test could agree consistently as to wiietner a pj rli-..... takimj ... 

sc needed it or not.
- ..7 -

\
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RECORD~ 

TEST RF 110-3 

AIR COMPRESSOR VALVES 

Raw Score 
Time Started _ 
Time P1n1ehc1 _ 

Direc t1ons: IN FRONT OF YOU ON TnE BENCH ARE FOUR AIR COMPRESSOR VALVE 
DISCH 

$. YOU ARE TO IDENTIFY EACH VALVE AS TO STAGE AND SUCTION 0~ ARGE. THEN YOU ARE TO DISASSEJif'BLE ~ACH VALVE AND FIND OUT IF ISC NEEDS LAPPING AND FINALLY YOU ARE TO REASSEMBLE THE VALVES 
THE D 
SOT HAT THEY WORK PROPERLY. 
EACH VALVE IS LETTERED A, B, C, ORD. IN THE BOXES ON THIS PAGE, PUT I N THE STAGE NUMBER UNDER THE COLUMN MARK.ED STAGE. THEN CHECK HER THE VALVE IS SUCTION OR DISCHARGE AND PUT A MARK IN THE PRIATE COLUMN. THEN DISASSEMBLE '!·HE VALVE AND FIND OUT IF THE NEEDS LAPPING. IP IT DOES WRITE "YES" IN Tllli COLUMN, lP NOT "NO," 

WHET 
APPRO 
DISC 
WRITE 

FINAL 

TIME 

Valve 

Valve 

Valve 

Valve 

LY, REASSEMBLE EACH VALVE SO THAT IT WORKS PROPERLY, 
LIMIT: TEN MINUTES 

A 

B 

C 

D 

Stage j Suction D1ech!lrge Olar. Neede 
Lapping 

\ 

·-



W I

• •

• •

DIRECTIONS:
"In front of you are photographs 

of instruaents ordinarily found on 
■lain rngin>' panels. For each ii*- 
strinaent, record: (1) the reading:
(2) whether or not the reading is 
within normal operating range: and
(3) the ■axiau'n and wininum readings 
for safe operation of the engine."

TIME: 10 ainutes.

NO ITEtS: 56 (two instruments re­
quired one set of four answers each; 
fire instruaents required two sets of 
four answers each; four instruaents 
required one set of two answers each; 
one instruaent was not read).

SCORING:
One point for earn curr-ct answer. 

Maxiaua raw score was 56.

RAM SCORE RESULTS:
O3 32.8

Median 2<).0
0l 24.5

CQRREUTIOM HITN PAY GRADE: .23

RQ-IABILITY:
.67 (odd-even, corrected), based 

on 366 cases.

IN5TRUHEN, PANEL ANALYSIS

OBiCRIPTION

Pbotagraphs were aade of the dial faces 

of soae of the instruswints aeraally 

found on a aain engine instruaent panel. 

Instruaent readings simulated normal and 

otnoraal operating con..:.ions. The read­

ings were to be recorded and interpreted.

oiSTRin.TioN or stamiard 
SCORES BY PAY GRADE

- 5«) - 1
\
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RECORD~ 

TEST RP 110-4 

I NSTR\1MENT !!!!!,& ANALYS IS 

Raw Score 
Time Start ed 
Time Fi nished _ _ _ 

I NDICATE THE TYPE OF MAI N ENGINE ON THE SUBMARINE TO WHICH YOU ARE 
ATTACHE D: 

FAIRBANKS MORSE ___ _ 
GENERAL MOTO.FtS 

Di r ections : IN FRONT OF YOU ARE PHOTOGRAPHS OF INSTRUMENTS ORDINA f. l LY 
1'6UND ON MAIN ENOlNE PANELS, FOR EACH INSTRUMENT YOU ARE TO RECORD 
THE INFORMATION CALLED FOR IN THE SPACES PROVIDED I N THE TABLE BEL&, 

IN COLUMN l PLACE THE NU4BRICAL READING FOUND ON THE INSTRUMEN~ . 

IN COLUMN II I NDICATE WITH A "Yes " OR "No " WHETHER OR NOT THE READI NG 
IS WITHIN 1l"RE NORMAL OPE RATING RANGE, 

IN COLUMNS II I AND IV GIVE THE ~•~:! MUM AN D MINI MTJM p;o~DI NGS AT WHICH 
IT WOULD STn:t BE sm TO OPERATE THE ENGINE, 
TI ME LIMIT: TEN MINUTES 

Instrument I II III IV 
Number Reaai ng W1th1nNorrn. Maximum M1riimum 

Ran6e (Yes or No) Safe Sare 

1. - · 
2 . 

3. 

4.a 

4.b 

5 , 

6. White 

6. Dark 

7,a 

7,b -
8. 
g , White I 

·~ -
g, Dark I 

-
10 , White ·- · -
10, Dark -

I 
I 11, .., -



---SAA l '1. E I TE~ 

In ord,·r t o hu ld a mot or 

from t 11rni nu hi l1· l hP l'nd-nut 

lwi nu I r11•d for l i Hh llll', ~, 

} OU would us,· a: 

ti) ·1i l l.on wr, ·n h 
(.!) onk ,• , wr,• .. ch 
(3) ·pu 11111•r 1-.rt•nch 
( .j) ' t ra p IHl' II Ch 
(~ i Adju~ t ah l l' r nr h 

DIRECT IO. : 
'' In thi t P t bookl e t ou wi 11 find 

i 11comple t c t atemt•nt . fol l owPd b fi V(' 

a ltrorn ati ve e nding ~. You a r • t o SP l l'c 
t h,• .t i t r nat iv1• l' ndl ng whi h co rr ct.ly , 
or mo t nPar l correct l y , comp l t e ea h 

t at ('m nt. 

TI"IE: 30 mi nut es . 

IV 

.IOII K O~.EI ,I:. 

re III PTI 

rhi , wa n writt1•11 tP st cons i s t ­

inv o f th irt -ninr mu ltip i1·-- ho i c1 

qur t ions ahout th e thPor• ti ca l 

and prac ti ca l a ~c t s o ; tht' E ' s 

job, 

Ul TR I llJT IO OF' STA O\R D 
CORES BY PAY GRACE 

O. ITEMS: 39 llndard 3rd .l nd I< I 
Cl 

COR 11'(;: 
On<' point for 

Maximum pos s i bl 
ach co rr •ct answ r. 

r aws · r was 3 , 

H W Cn«E H UL.TS: 
03 :; • I 

,Ii an 3_, o 
Q1 l9, :, 

CORRELATION WITH PAY GRACE: , 0 

RELIAB~LITY: 
. b8 (odd- v n, corr ct d) 

on 3o9 cas,~s. 
bas d 

core s 

N 
ledlaa 

Q 

6 

7 

b 

5 

◄ 

3 

2 

0 

t r lker1 l l a I Cl as 

2l 

6 

◄ 

143 
3 , Q 

3 

ICM 
~. I 

6 

7 

67 
~. 8 

Toi t i 

10 

11, 

IU 

ll 

l. 
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CcilBitrllmONlJOOOO 

EXAMINATION FOR ENGINEM.EN 

FORM A 

Cdl8w.?ff18(',@,: 00 

INSTRUCTIONS: This ls a test of your knowledge of procedures, 
runct!ons, ind definitions with which submarine engindmcn snould 
be familiar. In this test booklet you will find incomplete state­
ments followed by five alternatives. You are to selec t the al­
ternative which makes the best or most nearly correct complete 
statement. After selecting the correct alternative, make a heavy 
mark in the answer space provided on the SEPARATE ANSWER SHEET, 
00 NOT MAKE ANY MARKS IN THIS TEST BOOKLET, Before startTr.'gthe 
eiamlnaTion,rI1r-r-n-ontheseparate answer sheet your r.ame , se r­
vice number, present rate, and ship or station to which you are 
attached for duty. 

As an example answer the following item using your Answer sheet: 

1. In order to hold a motor shaft from turning while the end-nut 
is being tried for tightness, you would use a: 

l Stillson wrench 
2 Monkey wrench 
3 Spanner wrench 
4 Strap wrench 
5 Adjustable wrench 

The correct answer to the above ls of course (4) "Strap wrench," 
You should have made a heavy black mark in the fourth space 
following the heavy numeral "l ." on the separate answer sheet. 

Give only one answer to each question. Double answers are graded 
as be1rg incor-rect. If you do not know the an wer to any item, 
you may guess, but avoid wild guessing, because your total score 
will be the number of right answers minus a small fraction of the 
number of wrong answers. You wil l have 30 MINUTES to w~rk on the 
test. If yo11 f1n1 sh before time ls callea, you may go back to 
check your work. 

BE CERTAIN BEFORE STARTING THE TEST THAT YOUR N~ME IS ON THE SEP-
J:lu.TE ANSWER SHEET. - -- -- -- - - - - -

.2Q NOT~ ANY MARKS IN THIS TEST BOOKLET. 

PRC RK ::.14-l 

-1-



EXAMINATION FOR ENGINED -----

2 . Wh j l"ll of the f ollow1n ools would be used to removi? bra sa fittings (nut and slee ve) from small , low pressYre copper tubing, which takes a 1/2" nu t? 

ll' Gas (combination) pliers 2 Crescent wrench 
3 1/2" soc ket wrench 
4 1/2 :, ope n end wrench 
5 1 1/2 " box wrench 

3, Three parts common t o both gate and globe type valv s are: 
Non- risi ng stem ~o nnet, and d1~k Non-rising stem, gate and yoke Packing gland, bonnet and body Packing gland , yoke and ga te Non-rising stem, yoke, and bonnet 

4. After a Diesel engine is s tarted, the gauge which should be checked first is the: 

1, Lube oil pressure 
2 Inboard water temperature 3 Tachometer 
4 Exhaust water temperature 5 Salt water pressure 

5, When starting a main engi ne, the governor ~ontrol knob should be set to: 

' 1 ~ 100 RPM 
2l 350 RPM 3 500 RPM 
4 720 RPM 
5 00,') R?r 

6. When starting a main engine, the outboard exhaust valve should be: 
Closed 
Opened 
Closed 
Opened 
Opened 

t!.0htly 
when the engine is Jacked by hand Just ae the engine starts to fire Just as the engine starts to fire for a few seconds and then closed 

-2-
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One of the following is not n step i n preparing t o start a main engine : -

1
1~' Test high emperature and l ow pre~sure 2 Se t governor control for idling 3, Start lube oil purifier 

\ ~ 
1 Pr ime fuel 011 system 

(5) Disengage generators 

alarms 

8. One of the fol lowing instrument readings is outside the normal ope~ating : 

l 
2 
3 
~ 

Lube oil f r om engine t emp. - 150 degrees Lube oil to engine pressure - 12 lbs. @ 700 RPM F.w . pre s sure ~t 720 RPM - 20 lbs. 
Generato r bearing temperature - 140 degrees T chometer r eading - 450 RPM 5 

9 . Air compre s sor valve seat ~ ~~e checked for smuuthness after lapp1:1g by: 

( 1 

l! 
A epth gauge and a micrometer 
A vRlve known to be smooth 
Replacing them on the air compressor Using Prussian bl ue and a surfa~~ plate An outside caliper 

10 . ~hen replacing rings of packing 1n a pump or valve, the packing joints should be: 

1 Soaked in water 
2 Lined up evenly 
3 So aked in oil 
4 Staggered 
5 Cleaned with carbon tetrachloride 

11. The order ln which taps would be used to thread a blind hole would be: 

li Bottoming , plug, and taper 
2 Plug, bottoming, and taper 
3 Taper, pl ug , and bottoming 
4~ Taper, bottoming and plug 
5) Plug and bottoming tars only 

12 . In tightening down the main bearings a be used. -----

1 An open end wrench 
2 A heavy strap wrench 
3 A torque wrench 
4 A box end wrench 
5 A monkey wrench 

-3-
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13. It 1s us1,ally safe to smoke: 

In the lower flats of the engine room 
In the battery well 

CIS9ltlm:'IIIVOOOO 

When the batteries ar being charged prov iding 
the hydrogen detector reads at least 3 per cent 
1n the moto r room 
Topside when "Baker" 1s flying 

14 . 11h1le us lng a gr inder, one should always: 

l Wear gloves 
2 Wear an apron 
3 See that water 1e at hand 
4 See t hat the tool rest is 1n place 
5 Wear goggles 

15. To clc n the screen of the a i r silencer, one should use: 

1 Si.. eel wool 
2 Carbon tetrachloride 
3 Wa 2te 
4 A stiff brush 
5 Gasoline 

16. Condensate of t oo high salinity is: 

l Redist 1lled 
2 Drained to the bilge 
3 Used for boiler feed 
4 Treated with water softening chemicals 
5 Used for cooking 

17. Frequent tests are made of the F.W. ln the condenser to 
detect the presence of: 

1 011 
2 Air 
3 Salt wate r 
4 Acids 
5 Carbon dioxide 

18. If fuel leaks f rom the tip of the unit injector when a 
alight pressure is applied to the plunger, the trouole 
is probably that: 

The tappet valve 1a set too loose 
The spring loaded check valve ls not 
seating prcperly 
The plunger ls too loose in the band 
The injector holes are too large 
No troub le is 1nd1cated since the injector 
unit should operate this way 
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19. I n the 4 st roke ~ycle engine, one cycle 1s comple ted by: 

1~ One s troke 
2~ Two st r okes 
3~ Three st r okes 
4 Four s trokes 
5 Sight strokes 

20 . The most frequent reason for addi ng oil to hydraulic systems 
1s because the oil: 

1 1 Becomes di r ty 
2 Is used up in the system 

Lea ks out 
Be comes worn ou t 
Mixes with water 

21. Casualtie s and their causes should be l ogged in t he: 

• 11 En i neers bell book 
2 Sh.:. ps log 
3 En · ! neering night order book 

< Sp~c 1al occurrences book 
5J Eng~neeri ng log 

22. A sudden increase 1n pressure at the oil pumps may be 
caused by: 

1 
2 

~ 
5 

A clogged strainer 
The grade of oil being too thin 
011 t emperature too high 
011 temperature too low 
Wate r in the system 

23. Before removing the piston from a liner, one must be sure: 

1 The piston 1s worn enough to be removed 
2 To remove the piston 
3 To measure the ring gap clearance 
4 To cl ean t he top of t he piston wlth CCl4 
5 To remove all carbon from the liner 

24. The cause of an engine not firing on one cylinder might be: 

1 A faulty injector 
?. The compr-ession being too high 
3 The camshaft being out of time 
4 The governor not functioning properly 
5 Too great a tolerance bet ween piston &nd 

lindr 
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25 . If an engine has been operating for a long tlme at high speed, 
it should be: 

Shut off immediately when not needed 
Checked for alignment 
Allowed to idle for a few minutes before shutting off 
Left with the over bcard water discharge Vblve open 
until the engine cools 
Left with the overboard water discharge va l ve cloee<l 
until the engine cools 

26. While an engine is in operation, lube oil must be tested for 
the presence of water: 

l Every eight hours 
2 Once every week 
3 Every 24 hours 
4 Once a month 
5 Once each watch 

27, The purpose of jacking over an engine is to: 

l Check water pumps 
2 Free pi s tons 
3 Check compression 
4 Check for freeness 
5J Start fuel oil curculating 

28. An engine should~ be run for a long time at: 

l Top RPM without a load 
2 Top RPM with a load 
3
4 

Half speed with a load 
3/4 speed with a load 

5 Half speed with a heavy load 

29. Because or the large quantities of oil ccntained in the system 
or large Diesel engines, they have: 

1 Ext~a large crankcases 
2 A sump tank 
3 Provision to drain the extra oil into 
4 An oil n to carry ~he extra oil 
5 Large openings in the injector valves 

the bilges 

30, In order to have a balanced engine, each cylinder must: 

l 
2 

i 
5 

Have a high compression 
Have a clean exhaust 
Produce its share of the work 
Have a blue smoky exhaust 
Have no exhaust 
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31 . Compression in the Diesel engine cylinder muet cauae a tempera-ture high enough t o insure : 

l Seating of the va l ves 
2 V3poriz i ng of the fuel 
3 Warmin~ of the lube oil 
'• Warming of he f u l oil 
5 Igni tion of the fuel oil 

32, In rec eiving or di scharging fuel aboard shi p, the hose ahculd always be : 

Grounded 
Rubb . r 
Thirt y feet longer than needed i-'e ta l 
Not l ess than four inches in diameter 

33, Pressure relief valves a~ 0 nl aced in hydrau l~ : systems to: 
( 1 ) 

( 2) 

( 3 I 
(4~ 

( 5) 

Re lP se f lu id from actuating cylinders when movement ls cc:nol ted 
De c ?~ae the RPM ~fa pump when the systems operating pr e :,o ·re i s obtained 
Pr otec t t he system from damage by too high a pressure 
Reduce he pressure to the amount needed for the optr~­tion of t he more delicate appliances 
Prov de for adding fluid to the system as is necessary 

34. The maln fu nct ion of the reduction gear is to: 

Stea y t he power flow 
Iner ~se ~he motor power 
Operc te t t e engine more smoothly 
Reduce the shaft RPM 
Add oil to the system 

35, Fuel oil pump flanges and lines should be kept tight t prevent: 
1 
2 

i 
5 

Corrosion of threads and flanges 
The engine from losing p, wer 
Costly leaks of oil and danger of fire 
Salt wat er from entering the system 
Fresh water from en~ering the system 

36. One of the best ways to protect a fuel injector is to: 

1 011 it regularly 
2 Keep fuel filters clean 
3 Keep nozzles clean 
4 Keep the day tank at low level 
5 Keep the day tank at a high level 

l . 
I 
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37, The luLricating oil leve l gauge is used to determine: 

lll The oil temperature 
2 The amount of oil in the filter 
3 If the engine has enough oil to operate safely 

4; The 011 pressure 
{ 5 J 'l'he level of oil in the bearings of the l ube oil pump 

38. For lubrication, the unit injector depends upon: 

I
ll Lubricat i on oil from t he pressure system 
2 011 from the camshaft bearings 
3 The fuel oll itself 
4 011 from the scavenger oil pump 
5 Timing of regulator valves 

39, To maintain the prope r temperature for operation, the f l ow of 

water through the engine is controlled by a: 

l
l Pressure relief valve 
2 Manually operated valve 
3 Thermostat and bypass 
4 Butte~fly valve 
5 Gate type valve 

40 . The fuel manifold assembly in the Oe11eral Motors engine fuel 

oil system: 

( 1) 

( 2) 

(3) 

( 4) 

( 5) 

Supplies fuel oil to galleries through lower line and 

returns 1t to pump sump through upper line 
Supplies lube oil to galleries through upper Une •·and 

r eturns i t to sump through lower line 
Supplies fuel oil to sump through lower line and to 

injectors through upper line 
Supplies fuel oil to injectors through lower line a~d 

returns fuel 011 to tank through upper line 
Supplies fuel oil t o injectors through upper line and 

returns f uel to tank through lower line 

\, 
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SAMPI.fc fICTPHE

'NV .'•:,
DIRE(TIO(«:

>f My, «re being vlolate<l."

TI«E; 10 ainutes.

NO. ITM: 15

SCORING:

point Mas
divided by the nnaiber of violations; 
fractional scores were th,-n given for 
rach violation indicated. Vaxiania 
raw score was 15.

RAN SCORE RESItTS:
■••n 8.7
S.O. 2.4

CORRELATION RITH PAY GRADE: .36

RFLIABILlfY;

<odd-ot«n. corrected), based 
on 393 cases.

- 70 -

V

SAEFTY

i^GRIlTlON

A boohlfi of photographs tak»n 

aboir.1 a suheinrine was as:.earttled 

'‘hich showed crew sMbt-rs engaged 

in various r~-.ine and non-rontine 

octlvities. In so«> of the pic­

tures basic safety precautions 

were being violated.

oiSTRinrrioN of standard
SOIRES BY PAY GRADE

^ a. * ' '
« « s 2 a 1'
a ^ T 5 a
7 “ «a 0 ^14 *5 M
a ^ •* n ,-ia U4,. 03
s •V.- "Jl' ^11 0, 67
4 T 70
3 ^ 7 3 41
2 IS a a . .<»
1 3 1 a
0 4 1 ' r.
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Ra t e -------Serial# ---------- S_hip ______ _ 

TIME LIMIT: TEN MINUTES 

RECORD SHEET 

T~ST RP 110-6 

SAFETY PRECAl:JTIONS 

Raw Scor e 
Time Started 
Time Finished-

Enter one or two words in the spaces provided below to describe 
the violations observed. If the re are no safety viol ations , writ e 
the word "NONE. " 

PICTURE A (Sample ) 

(a) ()c 
( b) 

( C) 

PICTURE #l 

(a) - -------------------------
( b) ----------------------( C ) 

PICTURS #~ 

(a) 

(b) 

( C) 

PICTURE #J 

( a.) 

·--------------------- ---

----------

(c) - - -

I 
I 
{ 
' 
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_PICTURE #!±_ 

(a) 

\ (b) 
I 

( C) 
( 
I 

PICTU!U:: #2_ 

(a) 

( b) 

( C) 

PICTURE#§_ 

(a) 

( b) 

( C) 

PICTURE #1 

(a) 

( b) 

( C) 

PICTURE ~ 

(a) 

(b} 

( C) 

PICTURE #" 

(a) 

( 0) 

( C) 
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PI CTURE ri lO I 

(a ) 

' ' (b) 

( C) 

PIC .RE lfl!, 

(a) 

(b ) 

( C) 

PI CTURE #12 

( a) 

( b) 

( C) 

PICT j RE *ll 

( 8) 

(b) 

( C) 

PICTURE #J,k 
(a ) 

(b ) 

( C) 

PI CTURE Ii .!2 

(a) 

I ( b) I 

I 
. 

( C) 



( 

DI STR HJJT IO Of AVERAGF. P RF'ORMANCF. TF.ST 

SCORF. BY PAY GRAIF. 

F. ngl n m n 

Ill• 403 

tandard 3rd 2nd l, t 

core trlkers Class Class Clas Total 
----

q 0 () 0 0 0 

n 0 0 0 0 0 

7 0 2 2 '-I 

b 7 b 7 
OJ j l/ 

Mdn. 

2~42- 38- .• . 26 01 132 
.J - . 

4 · • . .J 
6 114 

3 43 2 72 

2 10 4 0 0 14 

3 0 0 0 3 

0 0 0 0 0 0 

N 144 104 
--- 68 403 

"1edia1. 3.6 4. 4 4. 9 5.4 4. 5 
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Ell ORH F.LATI O, S OF PERFORMANCE TF T ( 
El F. ·nn IA ' \1 TF .• 

Tr t rachoric OPff ic iPnt., 
CO'ITROL <11111 LF. Rangr o f 'II ' : 308-318; 

PXCPpt fo r Con trol Cu bicl e (N= lll) 
1I - A and Storagr Batt r ry ( = 176). 

1I - ll 
GR RFA T 42 32 I (A ll pa grades r xce~t CPO --

11 I- C reprrsented, with th ma-
TE 02 ') jor i ty of the men t ested -·· 

C 
bei ng 3rd Class PO ' s 

1I I - H , 
and trik rs.) TF.ITI 23 23 

n 
20 Ql/ 08 01 

' V STORAGE RATTF.HY 
I 

02 10 22 -05 I Qj 

VI E OF C til MO 
HA D TOOLS 27 31 24 28 27 08 

\ 1 I WRITTF JOB 
K WLE~F. TE T 40 39 27 0" 34 44 - -

\ 111 08 18 13 Oi 20 - 04 26 

ITF. 
E j () 63 " -J 55 31 :i 36 6j b5 ,_ 

11-A 11-B 1 Il - II I- IV V VI VII VIII 
A B 

•1 nsuf fi c lent numbN of case s (c f . t he 's al"''' ) . 
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INTER OIIIIELATIO Or Pf.llFOFIMA 'E TE TS 

l 
F~;J EMf.N 

1-,\ 
T t racho ri of'f flcients 

Rangri of : 394-403 1-11 

I-C (, HE 
IA 11 pay grads PXC rt CPO 

. r. THR 41 IDEvr . r. rrpresP nt r d, with the ma-I I- A 
(;LQl]f. 

3•1 fr , j orit y f th mP n tested 
being 3rd Class PO's IIOE~ . r. 

and trlk rs . ) 
11 - 8 

AIR VALVE 04 26 10 15 - -111 

10 13 26 22 12 

34 43 3.i 34 26 15 

25 20 33 13 24 3•) 24 

164 63 67 66 4- :i2 5 68 -I-A I-8 1-C II-A II-8 II I IV V 
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h pt r IV 

DI Cll.S 10 OF TEST RESULTS AD INTER-TE T RELATIO SHIPS 

Be 1 i abi lit v 11f t he Performance Tests 

Th re liability of a le t !s an i ndication of how consi.itently i t 

m a ure s h It i in tended t o measur A fai rly long t st , for exa■plP , 

Is usually morr r llabl t h n a hort. te st, because t here Is less chanc for 

per ons taking th t s t t o co re wel l or poo rly just as am t t er of luck ; 

chance error are mo r l t. k ly t o ave rage out over II l arge number of ca :1~ s. 

It wo~ spec ially important, the r fore, t o d te rmine if the j ob­

ample tests in th EM and EN per1urmanc batte ri es were reliable enough to 

be co n idered tabl measuring devic , Inc the t ests had been he ld to 

r. hor t ti me limit s for ase of ad■ inistration. 

It wa. fou nd t hat tn re liabili ti es of the !..dividual teats and of 

each performance battery as a whole werP. adequate for practical aea,uring 

purposes . 1 It could be expected that the 1a11e group of EM '1 and EN'1 would 

g t approxi ■at~ly the same scores on the tests if they took the■ again after 

a suitabl e lapse of time . Chance factors were not playing an i ■portaat part 

i n scores made on the t es ts 

The Practical Perfor■ance Tests co■ pare favorably in coa1i1tency of 

measurement with o her ty?; of achieve■ent tests . 

1Reliabi lity coefficients raaged fro■ . 50 to .93 for the iadividual tests. 
Reliabilities of the EM and EN co■posite baiteries (job-1a■ple plus written 
test s) ■ere esti ■ated to be 88 and ,qo, respectively. 

The reliabilities of the co■posite batteries "8re esti ■ated usiDQ a 
method suggested by C. I. Moder, "On the Reliability of a We1g1!• 5(! Co■posile ," 
Psychometrika , 1943 , 6: 161-166. The geaeraliaed statement of t 'oe reliability 
of a composite l s a function of the reliabilities , the dispersiun1, and the 
interco rrelations of the co■ponents . 
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Correla t! "n o!, Pay Grade with P d ormance TP~t Scores 

On t ,1 avcrag• . Is-:. and 2nd Cla PO ' scored high r on t h performanr. 

e ts t han d1c1 3rd I · s PO ' s nd St riker . 2 Ther ''"' 5 ' how v r, a yoo<l d al of 

OVPrl ppi ng in sc or s' wi h n in t h low r pay grade s frequent l y out-p rformlng 

m n i n th hig r p grud 

This p y grade ov rl ap may hav been caused , in part, by th usu::l ly more 

rPcent chool ... p ri en of S nk r nnd 3rd Clas PO ' s , and by th Ir more active 

day to da contac i with t h va iou s tas k selected for t h performa nct te~ t 

ba t ri s . Mn i n hig h r pay grad devot mu h cf t he ir ti m to admin l~ trative 

and supervi Jry du ie , nd their lechnlc al duti s te nd t r be mo re ; pecialized . 

I t wi ll con as a surprise to many , how ver, that 1st and 2nd Class PO's 

were not mark dly sup rior i n performing tasks whi ch w re selected as represe nt-

ative of the 3rd Cl ss lev 1 of job p rfonnanc Thi s would seem to indicate 

that if practica l factor performanc t sts had be n included in advancement ir. 

ra te examination s , th m n In the high r pay grades would have been better 

equi pped to "handle t hei r rates ." 

The Qualifications for Adyanceaent in Rate. NAVPERS 10068 . requir s tha t 

me n demonstrate their abilities to perform the practical factors of their pro­

pective pay grades, bu t no adequate 111eans of measuring those abilities object­

iv ly is in u e. It is consider d that job-sample performance tests can 

provide this mean s . 

Relationships between Individu&l Jest, in the Per(ormance Battft~ics 
It was found that men who scored high on one test in the performance 

2coefficients of correlation (tetrachoric) between scores and pay grade ranged 
from . 13 to . 5?. , wi t h t he median at 36. Scores were split at thP median t o 
compute the te t rachoric r ' 
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batterir 3 did no t nrcr sar1l y sc or 

cor mndr on h ind iv ldu et 
and 76) 3 

hig h on onother . Th 

prov d to be m drrat 

rPlationships betw n 

to I ow ( pag s 7rJ If t he se finding OrP subs! an iat "d in fu. u,r rr searr h, j t i s an i ndi at ion I hat a man's ability o do on ta sk aboard ship clor s not impl y very mu ch ab ut hi s abi Ii t top rform oth r t a k of hi Jo b 
Th e ge n r I ly low in tPr- te t r l otion hi ps ugge st t hat them n test d endrd to sp da l iz,, 1n cena ;n t , k~ of hrir j ob 

ThP m n may Pit h r ha v 
forgottPn how o do t hr oth r tas ks . or , not h v1 ng had sufficient pr cl 1cal 
appli ca ti on of training 

ons, thry moy nrv r hav rr a ll y I a rn dhow to do 
th m. ThP p rformancP t s t s may, thn for , hav indirn Pti practica l factor 
trnin ing de fici n i s in addition to having indicat d th di f ftor ncr s among men ' s abiliti to perform . 

£0 rrelation between Written Tests and Performance TPsts 
Th e kind of achirv ment t st mot of te n adminlst red in school and on 

the job is th writt n objective xamin tion, usually of the mu ltipl -choic 
or true-fals typ . To dete rmine if writt n t sts give a complete account of 
school or job perforn1anc , two uch tests, the jol>-knowl dg 

nd saf ty t ests 
e pages 33, 43, 61, and 70), were includ d in both the EM and E p rformance batter iP s . 

cores madP on these t sts w re th n co rrel ated both with scores 

3All conff!t:ients of cor relation computed between sco r s made on pairs of tests within batteries were below .50. w th h si ngle xception of 2 . 69 between two test in the EN battery . Th scor s of all pny gr:irl" s xcept CPO w re in­cluded in th se computations . Considering the moderat correlation of test ~cores with pay grade mention d above, it might be xpect ed that these inter­test relationships would be higher, since the r liabillti permit. To deter­min how much effect pay grade was having on the Int r-test rela , Jonships, t~e !feet of pay grade was partial! d out . It was found th t th co rrrla t ions dropperl, on the average, about fifteen points . In view of the sub. t .nti a l r liability co i fici nts, these res ulting relation hips must be cons irl• red to 
be low . 
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made 0 11 : h ind i tdu l Jo b m J,, t i' s pg~ 75 and 76) 11G wt th 
4 t'r g J "b- mpl CO rt' . 

,\ CP R, t h Wrt ~l f'R t corr l t d VI t h he p rfor11anc 
t t (l on! modP r I p PX nt Tht' dt ff rences In pnformRnc ability 

br ough out by h d r ge erfo rm nee tP sc or thnp forp, could be onl y 
part ! ) ac ou n: ed f r by 

IHI! pr idf'd by t h writ Pn te ts . 

co nclud d from hc sP re lt t h t J o~ sample p rforma nce te st 
hould be u d in co nj unct ion wi h written Job-knowl dg est ~ ro obtain a 

full m ur of d t · " ma n Abi lity toms r th r quir m nt s of his rat 

Verbal Intelligence as Related to the Performance Test s 
To give he mo r all t ic plc tu r of actu I ability to perform th 

practical fa ctor of shlpbo rd jo b , Job- ampl e performance t s ts should 

no requlr t h d gr of voe bul ry ability which is usually such an lat-
portan t f ctor in h ta king of writt n achi ve■ent exaas . o adequate 
at tempt w m d o stud fully t he Import nee of facility with words in 
taking th p rfor~ net' tt' s, bu use was ■ade of awailabl dat a to get a 
suggesti on of hr re l ion hip l nvo lv d 

4
Pear so n product- momen co fflcl nt s of correlation betwe n the written job-knowledge tes ~ and th verge job-sample t st cores (written test scores were J1Ql inc l udrci in t h se avt'rages ) were . 46 for th EM ' s nd . 49 for the E~ Th co . fflcient ■ co■pare with t e trach oric r ' 1 . 65 and . 66 co~pu ted be w n Jo~ knowledge scores and co■positr battery average scor s, th se l a t r a erag s including the writ ten t st scores . 

It ls co n id rd that t he Pearson r ' s of . 46 and .49 give a better indic do n of he r 1 tlo nship holding betr-:.e n writt n tests and perfor■-ance t t . The reliabilities of t he written te sts were .86 and .66, and the reliab l l t e of the job-sample tests (co■puted as equ al ly weighted composites) wer 84 and .88 for the EM and EN tests , respec t ivP.!y The Pear son r of 46 and . -19 obtained betw en the wri tte n t sts r, nd perform­ance tes s, therefore, wer no t l lmi ted t o those val u s by th ii r respec-ive r ll abill ti 

- - - - -------- --- ----
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j II (' 
" .1 G n r I Cl sl fl cat I n (GCT) and Arlth tJcal Reason-i ng (ARI) con Ider d t o be I rg l y ma ur S of V : bal ln~11l I I~ nce, 5 sco r m d on h GCT and AHJ were corr lated with scores mad r on t. he wrltt n t sts ud r forn, nee test 1 n thP EM and EN compo It batt rl s . Tile re sult-ing relation hip . which ar l is t d in Tab) r , glv Brough indication vi tn 

p rt play d by " rb I i nt ) I lg nc Ind termlnlng cor s m d on the composite 
b tt rles . 

TARLF: I 

f.orrPI tlon Betw n GCT and ARI cor s 
and l ec t d Performanc MeasM r 

F.M ' s 
225 

GCT ARI afet T sts 
. 23 .07 Job-Knowl edg Tests .34 . 21 Job- ■ple Tests (Avg ,) . 23 . 27 Compos It Batteries (Avg. ) . 28 . 27 

E ' s 
265 

GCT ARI 
. 06 .1 4 
. 26 , 21 
. 20 . 22 
. 21 . 24 

It will be not d tha t the correlations were generally low . Further, 
there wa s no lgni fic ant diff r nc between the re lati onship of verbal ability 
to scor son t h j ob- knowledge and saf ty tests and verbal ability t o scor s 
on the j ob-sampl e tests . 

It •as conclud d that, for the groups studied, differential verbal 

6 
ability was no t a rltl cal fact or in the perfor■anc tes t scores. 

5
Both the GCT and ARI have been shown to have factor l oadings of at least .66 on verbal intelligence (Stuit , Oe,cy B., ~dlt or , Pllrsoppel Bese■rch agd Icst PeteloQ!Cnt in the 8ureu of Nayal Persogpel, Princeton Uni•ersity Press, Princeton, N. J . , 1947, p. 74 . ) . 

6
1t should be po i ■ ted out here that submarine personnel ate selc-eted on the basis of GCT and ARI combined scores, a co■bined score of 100 or ■o re being requir tid for entrance to submarine school. The range of scores oa o,e~e variables, t herefore, bas beP. n res tricted, thus reduclnu the relatl onr. nl1u betwPen them and any other measures with which they migh t be ,~o rrelateu such a~ the perforMa nce ~?.tte ric s . 
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Ch pter V 

THE RF.LATIO HIP BETWEEN THE 
PERFORMA E TF. TS AND OTiiER MEA UR 

This res arch on job- mpl t ts was start d becau se It wo s felt that 

the proctlc 1 f cto r tP t me asur d esp cts of performance that could not be 

ma urt>d i n any other wey. The tP ts w re In t nd t>d to dupli ca t th octual 

Job clo ly pos i b 1 

Ith s Air ody be n pointed out Cs e pag 60) that performonc t~~ts 

ne d to be u din co njuncti on with wrltt n chi ~ nt t sts t o obtain a 

more complete picture of a p rson ' s ability . In additi on to the wr l tt n t es ts 

co11111only us d In Job and school situations, vari ous methods of l.1.1.1.ml perform­

ance are wld ly utllia d . Th Quarterly Marks ar one such method . It was 

thought that perform nee t sts would lso prove to be n cessary supplements to 

th se performanc r tings . 

To study the relationship betwc n performance as rated and performance 

as measured (by th Job-suple tests) two xperiaental measures of shipboard 

performance were d v loped along with the Practical Performanc Tests: the 

Performance Check Lists andtlle Perforaance Rating cal e .l cor son the 

performance tests w re correlated with 1tl ■1t s of th m n' s ablllti sob­

tained on thes rating devices to det rmin • th extent to whlch ratings could 

be accepl d as substitutes for actual t es ts of ability t o perform . 

A ~ries of xperimental aptitude tests was also administered to the 

incoming candidates at the Enlisted ubmarin School, New Lone : ~. as a part 

of this over- all study of shipboard performanc~ aeasures and their relation 

to s lection and training procedur s . 2 Scores mad on the aptitude tests were 

lThe rating scale and check lilt studies are described in Parts I! 11'1 lll of 
t hiG Final Report . 

~ he aptitude teatiag protr• 11 de,cribed in Part V. 
-8~ 
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corr lated •dth scorPs su bsequPntly made on the pe r forma nc tests. Th mas­

ure of corr latlon i nd icated t h ext nt to wh ich the aptitude t st sco res pre­

dicted wh at -~~ · s subsequent shipboard p rformanc was lik ly t o b 

Correlation of Performance Test Scores wlth Rat ing Scale and Check List S~ou 

The Perfvrmnnce Rati ng ca l was ■ode up of !even g ncr llz d it n,­

tatements whi ch de~crlbed p r so nal work cha racteristics pertin nt t o shipboard 

job performanc (se th e next two pogrs for sampl e pages from the ratl nu sca lP 

bookl et) , Ratings ass ign d fo r these work charac t eris tic s gav indications of 

general Job knowl dge and ab ility gave indicati on~ of ~~t itud s toward s 

work and toward s shipboard dutl si ng n r el . 

The Performance Check Li s t s(se peg 66 for sampl pag from th EM 

check list; the am gen rel form wa s follow din th E ch ck li s t) were 

made up of 53 and ;,o ta sk-it ms s l ct d from th jvu~ of submorin~ F.M's and 

E 's , respective ly . The Offic ers and Pet y Officers using the check lists 

wPre asked to indicate whether or not them n serving under them could perform 

the listed tasks "unsupervis d, " with "occasional supervision," or if th y 

need d "constant supervision." Th it ems were scored according to the degree 

of supervision th man was report d t o requir in order to do each task . The 

checke rs also ind i cat d whether or not they had recently seen each man do the 

task in question . 

In the studies of the re lationships of th rating devices and the per­

formance tests, it was found that what Off! :ers and Petty Officers said men 

under them could do was not closely r lated to the scores these m n attain d 

on the performance tests .3 The low correlations betw en ratint scores and t es\ 

scores indicate that, in the instances considered, performance 1a!i ngs were not 

3complete discussions and analyses of these studies ere r ported in Parts I I . 
III, end IV of this Final Report . 
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<Th fo ll ow ng mat rial wa 
trlcian' s Mates . orr1 c of 

t kn from th Performance Check- List for Elc,­aval R s rch Proj ect NO onr 70001) 

1 STRUCTIONS FOR ELECTRICIA 'S MATE.. OtEQ(-LI , I 

i.1 this bookl t you will fi nd d sc ribed a number of tasks wht r, h rr."n i n t he El ctricl an Gang ar oft n ca lled upon to perform . You &re asked to 1ndicat whi ch of your m n co n do thee various tasks . 

I t i ~ Pxp cted that t h morp xperienc d m n, wi th high r rates , will be abl to do mo r of these task than th n wi t h low r rat or Strl k r s . How-ev r , you hould :1ot utomatl cally check a man on way or th e other J uH because of his rat You m y occ l onally find, for xampl , a 3rd c l Js~ wh o ~an do some th ing that a 2nd class cannot do . 

In this check- li st you will be able to answer i n one of t~r e way s for rar.h man you ch ck. For each ta k you can Indicate wh t h r the ma n can do th j ob : 

Unsyperyised--Wlthout supervision or any t chnl cal h lp whatever. Can do th whole J ob by hi ■ s lf . Occasionally Syperyisod--Needs only an occasional ch ck to see that everything is going O.K. 
Continyoylly Syperyiscd--Ne ds to be told •hat to do and helped prac­tically throughout the job. Men who cannot do th job at all should also be checked in thi s row . 
In additi on to checking each man in one of th above categories, we would also like to know wheth r or not you have personally observed each man doing the task in que tion recently cnoygh 10 that yoy ~an be absolytely syre that you have checked hi■ correctly. r you have recently seen hi ■ do it, plac a check in the space provided . 

A sample item is show~ bPlow, indicating how your me n should be rated . 

Can parallel D. C. 
gen ratt rs, using 
correct procedure . 

✓ 
Occasionally 

Contir.uously 
~UJleJ:VJ.s,td ____ 1--rlecently saw hi■ 
do it V 

✓ 

/ 

--i -~ { ~ -- _. --
✓ I ✓ I I ✓ 



... 

n adequ&t ub ·tl u e for p rform nee sts . 

It Is co r.clud d , t her fore , thatr ting methods, by th ■1- lvH, do not 
ufflcl ntly reflrc t h differ nc s In n' s bil l , ies top rfo rm th prac­

tlc 1 f~r ~or of t h i r J bs 4 Perform nee rati ngs n d to be suppl ~~ nted 
with performa nc t t 

correlation or Performance Tes t Scores wJth Selected Apt ityde Test scores 
Si nce t he fal l of 1940 , v ra l es p cia lly chos n aptitude te st s have 

bee n admlnlst rd to the i ncomi ng ca ndida te at the Enlisted ubmarl ne School , 
ew London . cores made on th~- 'Ps~s w rP ta bul •~d &~: analyzed along with 

scor s made on t h Navy G n rol Class ific at ion (GCT) and Arlthm t lcal Reasoning 
CARI) tests . 

Of the more t han 2,000 men test d at ew London, Practical Performance 
Tests were ad■inist rd to 107, 56 of wh om had becoma shipboard E~' s and 51 of 
who■ had become shipboard EM ' s . Select d aptitude test scores of tkese men 
were correlated with the scores they made on the performance tests. These re­
lationships. along with the intercorrelations of the aptitude tests t hemselves, 
are shown in Tables II and Ill . 6 

Especially not worthy were t he relationships betwee1 tests of 111echanical 
aptit~de (Navy Mechanir.al and Guilford-Zinaerman Survey of Meckaaical Knowledge) 

4rhe possibility that t he ratings ■ay reflect important aspects of shipboard perfor11ance other than prac t ical 111<1 technical skills is co11!~ered l n Part II of th is Final Report . 

5rhe experi ■e~tal aptitude battery iacluded such standard t ests ~s the Thurstone Primary Abilities Series and the Guilford-Ziaaer■an Aptitude Surveys, Parts IV and VII (Perceptual Speed and Mechanical Knowl,.dge}. \HUI sneral other t ests developed or adapted for the project . See Final R,eport , Part V. 
6All tests no t shown yielded coefficient s below those reported . 
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TABLE 11 

I >.(J' Fq RRELATIO or ELECTED APTI IE TESTS A D A ERAGE 

MPO IT BATTERY SCOR 

A Y GENERAL 
ELECfR I Cl AN ' MATES 

Cl.AS IFICATIO TE T 
(Third Cl ss PO ' S & St r ikers) 

- -- ----
2 

Pe ar son Product-M0111ent Coefficit>nt s 
32 = 51 

3 THU NE 
ERB A It«; 49 

--- -

4 T1I 
R 41 11 59 

---
5 46 03 51 

b lb -18 13 22 11 

7 G ILFORD-ZIMMERllA 
MEOtA ICAL KNOWLE(J;E 36 62 11 18 11 

- - --- -- -
H SPATIAL 

ORIENTATIO 26 31 20 35 18 

q OIRECTlON 
MARK It«; 29 12 25 28 14 

10 SOCIAL 
SCIU:CE 56 28 74 49 56 

----
11 

2 3 4 5 b 7 8 9 iO 11 

~ 
l . 

\ 
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TABLE II I l 

l~ER RRELATIO OF ELECTED APTITUII: TESTS A D AVERAGf. 

COMPO ITE BATI'ERY SCORES 

Ef«jlNEJIEN 
\Thi rd Cl ss PO' s {, ~trikers) 

2 Pearson Product-MOMnt Coefficients 
N 56 

3 -
4 

16 12 

5 THUR TONE 
30 WORD FUJENCY 01 

6 GUILFOR~ZIIOIEll N 
PERCEPnJAL SPEED 14 03 

7 
20 40 

8 SPATIAL 
05 42 ORIENTATIO 

9 DIRECTI ON 
01 33 13 05 -33 25 07 MARKING 

,. 
IAL 10 

SCIENCE 42 23 62 12 04 16 09 
11 AVERAGE COMPOSITE 

07 37 BATI'ERY Sa>RE 06 03 -15 20 29 
1 2 3 4 6 7 8 9 10 11 
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and t~ p rform nc t ts 7 Thee rel tionships indic te tha m chanical 

ptitud t st scor s giv a good pr dicti on of how w 11 prospectiv EM ' s 

f. ' will p rform t h ir hlpb ard Jo bs . 

Wh n sco r from th avy M chanlcal Aptitud , Guilfo rd- Zimm rman 

nd 

\lech nic 1 Knowl dge, Dir clio,1 Marking, nd Thurston Word Flu hey te sts 

wer combln d, it w founJ t ha t th y pr diet d scor s n the EM performanc 

batt ry bet ter than did omblna t ion of th vy M chant ca l , GCT, nd AR I. 

Si11il rly , a mbinatl on nf th avy chanicol. Gullford-ZiCIID rmfj:-i \!echanlcal 

Knowledg . Dir cti n M rkh , , and octal cl nc s t est predicted E perfor.n­

anc te st scores be tt r than did th avy M chanicol, GCT , nd ARI . These 

data ~re summari zed In Tabl IV. 

Having th two p ralle l groups or EM ' s and E 's who had taken both 

the aptitude t sts and performance t e t s with which to work made up in part 

for their lack in si ze . The correlation~ proved t o be similar in the twv 

groups, and thi s tend d t o lend as ■uch or mor r.redence t o the findings as 

would si ■ il r results from a larger single group . 

The results of these correlational studies indicate that a higher 

average level o( shipboard performance could be realized if submarine ,cho 1 

candidates were screened with measures that place ■ore emphasis on aech~ni ­

cal, visualizing , and spatial ~kills than do the GCT and ARI now used for 

screen! ng purposes 

7 
A further correlati on was made betwee~ Navy Mer.hanical scores and perfol'C!-

ance test scores using a larger sa■ple (performance tests were adainistere~ 
aboard sh i p, and so Basic Battery scores were available in tke n=ea ' s servir.e 
records) . Pearson r ' s of . 36 for 163 El's and .46 for 160 EM's were obtained 
(scores of all pay grades being used) . These coefficient ~o■pare wit~ th 
Pearson r ' s of .37 and . 45, respectively, obtained from th~ scores of those 
a,en tested at New Lond on and followed into the fleet (cf. '.i':ihJ~s II and III) . 

\' 
I 
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TABLE IV 

PREDICTIVE VALIDITlE OF COMBINATIONS OF APTITlHE TEST SCOOES FOR THE 

FM ANOE PERFOIMANCE TEST BAffERIES
9 

C011binoti ons of 

EM ' 
= 51 R: . 62 

Tests: 
avy Mechanical Aptitud 

Guilford-Zimerm n 
Mechanical KnOtWledge 

Dir ction Marking 
Thurston Word Fluency 

E 's 
N • 56 

R .; .56 

Tests : 
Navy Mechanical Aptitude 
Guilford-Ziaerman 

Mechanical Knowledge 
Dir ction Marking 
Social Science 

EM'• 
" ; .:.1 

Test! : 
avy Mechanical ( = 160) 
aiy General Clas1iftcatlon (N = 225) 

Navy Arithmetical Reasoning (N • 225) 

EN's 
R = .40 

Tests : 
avy •echanlcal (N • lb3) 

Navy General Cla11ification (N • 250) 
Navy Arithaetlcal Reasoning (N ~ 24) 

9Multiple coefficients of correlation were approxl ■ated by the Gengerelli 

Method (J . A. Gengerelll, "A Si ■pllfled Method for Approxi■ate Multiple Re­

greuion CoeUicienll," Ptychomctrih, Vol. 13, '3, 1948). All of these 

coefficients ar consid~red to be sulject to correclion upward in view f 

the selection ot th submarine school 01 the baais of GC1' - ARI co■bined 

scores, which rP. stri cted the nngt. of '"ores used in these correlatioas. 
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~~tion or Submarine Sch oo l Grades with Performance Test Score• 
Todt rmine how w 11 subnarin school grodes indicate what a man's 

subsequ nt shipboard p rformanc likely to be, th finel standiuga in 

subm11r~ n schoo l of 155 F.M ' ::i nd 188 E~'s who w re t sted with the pt'rfOri!>­

anc t st w r corr lat d with th soor s the me n m d on th shipbcqrd 

Job mpl :.. 

Final st anding in submarin school is det rmined from an unw ighted 

average of i ndividual and comp si t ratings given by i nstructors and writ-

t n examination averag s . In th cas of both EM's and E 's, submarine 

sc hool final standing corr 1~•-: .! . 40 with scor s mad~ : 11 the composite per­

formanc test batt ri es. 

Submarine school grades do indicat t o a reasonable extent , tbereto ro, 

how well a man wil l p rform the t echnical aspects of his prospective rate . 

It appears, however, that select d a , I 11 1 t t scores, a:; noted in the pre­

vi ous section, are somewhat better predictors of men 's abilities to perform 

the practical fact ors of shi pboard Jobs. 
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Ch pt r VJ 

CW I N OF THE PF.RF'OR A CE TEST TUDY 

Th principal conclusi onsfrom this st udy of Prac tic AI P rformanc Tests 
er 

l. Th te t er r I 1 abl and obj ct iv fflf' ur of abi lity t o perform 
shipboard duti 

2. Th Py m sur a p cts of shi pb ard performanc nut ti,, l rig m a urP,j by 
wr itte n t sts and rot Ing th od 

3. Thy c n be dminlst r d asily aboa rd ship . 

The d v loJ)lllent , administration, and an lysis of th e- job-sampl pcr­
formanc t sts r ult din the following conclu sions r garding the const ruc­
ti on and use of such t sts: 

SeriaJlzgti on o! items . Ther er ma ny t s ts , specially I sts of op rational procedures , in which th man being t stPd is r quir d t o proc ed in a step-by­step mann r . In oth r words, he is requir d t o make St p A, t p 8, St p C, etc . , in that ord r . Sometimes, in this kind of teat, a corr ct respons at t p Bis d pendent upon a previous corr ctr sponse at St p A; any chance rror at A, ther fore, may g nerat a fur t h r rror at Step 8 or any oth r subs qu nt step . 
An exampl of this is fo~nd in a aegger t st in which a man i xpected to get resistAnc r adings. Prior to taking th r adings, h must Pither turn off the switch ( tep A) or remov th fuse (Step A' ) , hook up his megger (Step B) and take th reading (Step C) . An rror at A, A', or 8 wi 11 produce an error at C even th ough the subj ct does know how tor ad the megg r . Th r many instanc s Whf!r serialization of items ls difficult t o avoid . Ir it cannot avoided, its eff ct 011 performance should be taken into account in t he scoring . 

Multiple Manned Eqyipaent . There ar pi ec s of equipm nt that r Guire two ~r more persons for proper operation . Exuples are larg engin sand 1 ctrical dist ri bution boards. Wh en tests are to~- conclucted in such cases, th mar. being t sted should work with a second person wh c is highly experienced in the operation of the equipaent. Otherwis , the errors of the second person will detr ac t from the score of the person being tested . 
If the s cond person l.l. experienced, howev r, th addt tl difficulty arises that he may give cues to th men being t sted, through ctu s tioniny of v rl>al co811ands, hesitancies, and so forth. This 1 m nt must t,,j t.Bke n into consid ration in scoring. 

~ ; ldlf! ,f;qyiprpent . In th is r seorch µr oj ct, an att mpt was rnll(lt to t st th ability of 3rd Class EN's to start and stop main ngin s Th te ~.t call d 

r 
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man to go t hrough t h mot ion but .nsu. actually to sta rt the ngin . 

fou ;id th ev n l. t Cl s E ' and CPO ' s had dltfl culty in i:,erformi ng 
t bee us hand did not mov , w r ning bel l did not ring , no 
ound w rd , oil pr ure light s did not light, nd so on . 

Ing n r hout th isu l nd auditory cu s to wh ich thy w re 

ccusto d, th beh vior p ttern w re broken nd thy som tlm s b came 

flu st rd "J r : hat f 11111 r and ordl n rily rou tln . 

In as r l tive ly simpl as as t of sound 
h ve out sati factor lly as te t l ms . In 

more compl x syst ms, how ver , or wh r di agno tic proc dur s ar not n ces-

s rily pr sc r ibed ind t il , co ual ty t sts my up t th scori ng procedures . 

For x mpl e , pr on may hit upon a c u lty by chanc ri ght at the s ar t , 

or h may fo llow oth r qu lly ace pta bl~ di gno tic proc dure and s r nd an 

un conomical ly long t lme at h t st HI s score In el t h r ca ~e ts ov rly 

dependent upon chanc . 

Face Validity In t hi s research It• 1 found t h t t st ing wa s for easier if 

the test s ,lj)oked like the real shipbo rd j ob . Th fus tes t p n l i n t he 
tentative EM t st batte ry had a• , the lem nts of good l st Cr liability , 

etc . ), but a change to th standarti Navy fus pan in th final EM ~ottery 

brought bett r cooperation from men \aklng the t st and more ready arceptanc 

fr011 Offlc rs and CPO ' s . 
Further, when performance tests are used for training , it is, of 

course, desirable to hav the res mble as much as possi bl e th rea l t hing . 

Obtective Scoripq . In all tests the man being t t d was as ked to mark or 

copy his answers on p per . The safety tes t was the only on 1n •nich he had 

to spell any words All other s were ans• rd with an ' X, ' with n identifi ­

cation number , or with a reading from an Instrument . In this manner , a 
11ini ■u11 of "paper work" de11ands w re put on th man . Thi s is consider d an 

i ■portaat factor , especially since one of the a1su11ptions underl ying the 

developaent of performance tests is that men may be proficient in t h ir jobs 

and still not be able to express themselves, either verbally or on paper . 
It is also fel t that a man being tested should r cord bis own r -

spon1e1 rather than have the test ad■inistrator record them. An administra­

tor might influence test result s , either through some bias, through in­
attention, or through inability to observe some ot the minor or more subtle 

moves mad by h mqn being e ted. 

Other Puc ti cal Co nsiderations . It was round that by maki 119 test items 
homogeneous, te sts could be short, fl e to fifte n minutes, and still be 

adequately reliable . Short ests sre necessary if a representative selection 

of the tasks of a J Ob are to be in · luded in at st bat t ry . 
Ho■ogeneity require s t he us of repetitive it ms in a test . ror ex­

aaple, in the fuse test all the fuses were tested in the suie way : one fuse 

could be misjudged without misjudging another, thus avoiding the serialiaa-

t ion of lte11s . 
If items are not homogeneous, however, they should be et least 

discrete, as in the sound-powered phone test where the casua lt ies wer ir.­

dep.!ndent of one another . 

The 11obility of tbA tests is also i ■portant . All of the r :~ct ~e l 

Perfnmanc Tests co11ld be stowed in the trunk of a car or under t h"' ·••~at 
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of n mot r au nch and carrJ d abo rd hip hy hand. This m ant that th tests cou lrl bet kn t o thP mt"n t be tP tAd with o minimum of difficulty. Mnny performanc t st , of rours, can be bullt r ound ctual oper 1 io nal t>quipm nt aboard hi p. Th pos ibl us of such qui pm nt should a I n s be k pt In mind . 

Th u of prar.tical factor perf~rmanc test s in th t> avy n ed no~ 
he co nfln d t o any p cl liz d training or sting progr m, nor t o any oth r 
n CP sari ly I imitPd fi eld of ppl icati on P rformance I.est can bf, us d to 
s tandardiz pr ctic I factor r qu i r m nts for dvanc ~ nt in rat 

Th .. y ca n be LS d t o point out practical fact or training defici ncJes . Th te ts 
th ms lv • bf.ing r pr s ntatlve , ~, ~s or mock-ups er sh ~~u0ard j obs, can 
be u d a training d vie s. The practical applicati on of performa"c test s 
may thu s her lat d to many phas s of avy lif . Performance t sts are, in 
v ry en of th word . "practical." 
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