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Summary and venclusions:

In this papor tho scotions of the Officer Classifioation Test
are evaluated in terms ;f a criterion of success in learning the duties
of & submarimo officer. The results also are asnalyted after refining
tho.data accordin; to thse suﬁmarine training the off'icers receive prior
to assignment to the New London school., Correlations and acattergrams
of rosults are tahulated and discussed; and = follow-up study in which
these findings will be cleboruted hag beon undortaken by tho Test and
Rescarch Section of the Bureau of Nuval Persommel. In bricf summary
the following four points arc concluded from this paper:

1, Officor Classification Test scores aro corrolatod signifi-
cuntly with porformance ir submarin school. Oworall co&fficicnts of
the order of 0.40 arc reported,

2. A scoro combining scctions of the test is the most cfficient

indcx of subsequont ucademic standing, but if any single scetion score

[+

must bs cmployed, the muthumstical score is probably the most satisfac;
Tory of the four scorcs,

3. Cendidates with provious submarine indeoctrinstion achievo
rirsnor standings than 4o thoss without indoctrination,

4, The class Btandings of officers with proviocus indoctrination

(£
1
+

. b2 pridicted with norce confidenco from the aptitudo scores than e¢an
s standings of officers without indsctrination. The coefficivnts for

tnose with indoctrinstion aro of thoe order of 0.45.
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Introduction:

On thoe basis of ~arlicr studics,1 the Officer Classificution
Toest (Form X-1) was ndopted in 1944 as ono deviece for selccting off-
icers for Submarine School. It was first uscd for choosing candidates
for the class assemnbled at Now London in July, 1944. Sufficient data
arc now evailable to warrunt an ovulustion of the feur parts of tho
instrument. Final grodos nro available for two classos who were oxe
uminod prior to admission,

One rescurch problem on this test as it applies to Submarine
treining has been inv:stiguted by tho Test and Rescurch Bection of
the Burcau of Nuvel Persommel.” This problom was the relationship
betwocn each of the sections and grudes in various courszos of the
School; thc problem wus o part of « survey for vulidation and for
rovision of the cxisting forts of thc test. “he efficicnoy of tho
scctions in the light of the overall grado assign.d by tho Subnurine
Scho:l hus not been detcraminad, and if the presunt form is %o conm
tinuo iz usc as u submurino personncl selection dsvice, cach scction
should be so uppruisczd.

Problem:

A determination of how well cach goction predicts zn overall
measure of wn individu:l's performuncee in training is in order. Such
¢ gtudy will =fford u comparison of the four parts us vell as 1+ mousure
of the ownrall cfficicney of the instrument in Turms of & general sub-
narince training eriterion. The mest obvious choice for & critorion of
training performanca is the finnl gride unssignod by the Submorins
Schoel. Thurefore the problem is defined as an invcstigation »f tho
relationship Tetwecn secrtion scarcs on the test and subsoquont grodes
in school,

;Roport on Projset Ho. X-382 {Sub, :o. 71) dutod 9 august 1544,
"Test Derelopment and Persorrel Reseuwrch in the davy", Roport
of Join< Hueting of NDZAC Froject N-136 and Test and Research Scction,
Burciu of Iwvnl P rsonncl, dated 16 Fcbruwry, 1945,
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Yethod:

The Officer Clussification Test wus administerod to all cuandi-
dutes for training beforo thoso candidutes were interviewed by the
Examining Board. Every cundidate realized that his scorss would be
corxwricuted to the Board, and rcalized that the Board utilized apti-
tude mar..s as onc of the bascs for accepting candidates. Each ono
prcsumably was motivated Yo work for a high score, since cach vms a
firm voluntecr for this typu of duty. Similarly there was incontive
to sttain o good standing in school. .

The general content of the submarine acpdemic course has boen
outlined previously.” The curriculun wes the same for the two classos
utilized in this study, cnd tost score and school grade distributions
for the two were comparable. Similar correlantion findings would be
anticipated for the two. Two hundrod thirty=cight officors gruduated
fron tho July-Ssptember Class, and two hundred £ ftye=nine from tho
September-Decenser Cluss,

Decile class stundings ratiher than the grude assigned vere
assumcd as the academic performanc: eriterion. Stendings, rathor
than grades, arc the objectives of the student. Differences at the
cxtremes of the seale aro thus cquated to differonces in the middlo,
but after considcration of eauses for unusually high or low grades
it was decided that the differonces should be oquateds And oxcept for
the smull faetor inwolved in equuting diffrrences, the substitution
of & rectoengular distribution of stendings for o curvilincar distri-
bution of grades dous not affect the determinations of product-
morent coefficients. Correlations with grades thus would approximnte
closely the duta reportid hercin. It is noted that the use of a
rectanguler distribusion with relatively courso grouping, as in this
taper, thould yield conservative estimetos,

Stundings und tost scorss ars punched in Hollerith cards main-
tained routinely far zll cundidutes for Submarine Sehool., Certuzin
ctnur datu ure recorded on tho Hollsrith curds, and onu column {nun-
ber of nonths pre-school submarine indoctrinution) was singled out in
tihis study in o first utroempt to refine further the oversll rcelaution-
skiy bdetween wptizude scores und purformunce,

wp. Cit.

RSTRICT




Bogults and Discussions:

Table I presents the product-moment correlation ceefficients
far scorus on the several sections with c¢lass standings for both
classes. 4&ll differcnces in previous training wero ignorod delibverw
ately for thoso cemputations; tho coefficients represent thoe rolation-
ship which ebtuins when all the other factors affeciing tho grades are
opwrating. Regardless of everythling olse, then, tho class standings
of the graduates could hawe boen forecast by a single section of the
QCT with =« degrec of accuracy dopnonding on the coofficicnts in Table I.

TABLE X

" Product-nmorent Coefficicnts of QCT Scores with
Finzl Grades in Submarine School.

Szlection July=Sept. Sept.~Dec,
Juerica Class cluss
Teroal section 0.28 6.20
llechanieul Section 0.27 0.28
Wehnenaticn]l Section 0.35 0.27
Spaticl Section 0.24 0.28
Sun of Cedzd

‘ath, ong licch . Scoros 037 0.35
Total 097 Score 0.41 0.40

Tavice IT irndicates the nmeoan YHavy Standard score for the two
groups of gradt 1atfs. t uppoars that tho graduntes aro nigh on each
52 the four sections, and cspecially so on the nathematical scction.
This e¢mphosiges the moed for incrozsing the ce=fficients in Table I
in ordar o corraect for nhonmojenscity; the findings reported in this
srpor nre very conssrontiva since thoy ure based on the graduates from
tuo selected groups. In sther words, they woro derived from o popu-
l.tion snut is rolatively sclucted and honmogeneous. The varianbility
: hs tw> clusscs on uvuch sectien cuen Lo discorncd

Y
il

17 zhe scuttorgruns of Tutlas III, IV, V and VI; o correction should

92 mde tfore applying those rocsults to the Navy officer populuation

z . vheio. Dbvisusly the correction for such application will involve
. creane™ omphusis on tess scorus,
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TABLE II

leen OCT Stundard Scores for Two Grodueting Classes,
U. S. Submarine School.

Seetion July-Sept. Sept-Dec.
Cloas . Cluss
Verbal 52,5 - 53.4
Meehanical 60.1 59.2
Mathenmaticul | €d.2 : 2.3
Spntizl 58.8 58.3

Tavles IIi, IV, Vv, VI and VII are scatter diagrans showing,
respoctively, the degrce of rclationsiip botween class standings
and the seeor.g for the lollowing sccwions or combinations of sec-.
tions: (III) Jerbal; (IV) Mechanienl;.(7) Ua-hematical; (7I) Sputicl;
and (YII) Totl OCT Scorn. Table VIII illustratss the corrCSpondcncc
votvieen sTindings and 2 com-lnution of nechaniezl and mathematicul
sc¢or.s, Stundings wro group:d into deciles, with 1 representing
the aighest “on percent of the two classes, 2 the nex%t ton percent,
and 50 on %o 10 for the lowest ten peruent. TAll data arc pooled in
thuss scut®er: rams; no rafinnments whatever have been mede. Just ns
with %h? coelficicents in Table II, these diagrans depict the reloa-
timsni obt:i:-ng whern all the vorying factors in the situation
osidus besic .pTitudes ulse wre operating.
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TABLE 111

Sgattergrun of Verbal Scores and Claaé Standings.‘

Veruul
Section ' Deceiles Stunding~-~-Combined Classes
Score 1 2 3 4 ~ 5 § ? 8 9 7 0 Total
70-72 5 i 1 4 2 1 : 14
65-69 3 $ 5 5 4 6 S5 3 2- 1 3%
£0-64 3 13 6 2 6 2 11 3 & 4 64
95-53 9 8 12 2 11 1n 5 5 7 9 8§
50-54 6 g 1 12 10 € 11 12 6 6 87
¢5e45 G & 2 11 § 10 1 13 g 17 103
£0-44 3 g “ 8 8 8 8 € 13 12 72
SE=33 2 i & 2 3 1 3 6 1 23
50=34 1 1 1 3 6
Tatil 50 5% 5S¢ E0 45 48 650 50 50 50 497
¥ In this sTudy ruv szorcos arc codud, ruetiier than standard scores,
in eorder %o ejuatoe sic.s of score intorvals for statistiesl zTreatment.
Henos in fomw scubterygrums wne Interval sice may appear to change in
torms ar Ly Stunduri scerss,




TADLE IV

Scattorgrum of Hochanical Scores and Class Standing.

Mechanical
Soction . Decilo. Standing=~-~-Combinod Classocs
Scoro 2 3 4 5 6 7 8 9 10

78-84 11 3

72-77 | a 6

66=T1 - 8

59-64 ' 14
53-58
47-52
41-46
3440

28-33

Total N




Seattergram of Matheraticnl Scores and Class Standing.

inthemnticul

TABLE V

™

Section Docile Class Sfu,nding---(:oubined Cla.dsos “
Score 2 3 4 5 6 789 10 Total
79+80° 3 2 1 1w R
7377 7 10 s 2z 4 1 1 § 4 92 .87
6772 13 1= 14 19 1 6 4 6 5 1 99
6266 12 13 13 3 ¢ 15 18 10 7 11 118
56-60 8 9 8 9 9 6 8 11 13 14 95
5054 7 2 5 & 1 3 9 11 9 6 68
5649 1 1 2 s§ ¢ 1 2 10 6 37
38443 1 2 & 1 3 11
33-37 1 1 1 3
2T=31 1 1
Total T 50 50 50 50 49 48 50 50 50 50 497
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Scattergram of Sputisl Scores

T4BLE VB

:E;Ei;}l Dcc110 Class Standi'ns-uoaﬂlm Suesos, .
Seare 1 2 3 4 6 ﬁ"-' ' 1U§:jj~":‘

7477 2 2 1 2 “431' T '

, : .

68-73 s 9 8 9 11 6 6 2 2 2 .61
£2-67 171 12 13 11 8 1 8™ 8 10 106
5651 7 1¢ 15 1% 11 16 1l& 14 11 10 131
55-55 X6 1109 11 10 14 13 18 12 118
3-id s 2 1 2z 4 5 71 9 8 13 56
53-8 2 1 1 2 1 2 3 2 14
32-36 1 1 2 1 5
24-3 0
23-2. 1 1
Total 4 50 50 50 50 493 48 50 50 50 c0 45T
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Totel OCT

Raw Score 1 2 3 4 5 8 9 10 Total
220-229 5 2 1 1 1 9
210-219 4 2 4 2 B ) 2 22
200-209 5 9 5 & 6 1 39
190-199 11 10 9 s 8 7 5 3 1 3 €2
180-189 8 12 1 1 7 8 1 9 8 ¢ 52
172-179 7 1 6 8 9 3 6 6 8 7 70
1£0-169 6 1 7 15 8 1 8 7 8 12 81
150-159 3 03 1 5 4 8 11 10 10 56
140-149 3 3 2 2z & 3 1 3 1 38
130139 1 1 5 2 3 2 9
120-129 2 5 z 5
110-119 1 11 3
Total Ik 50 50 S50 50 49 48 50 S0 50 S0 £e7




Scattergrum for Class Standing and the sum of o
licchanical 599561 )

emati

T
3

oal '_and

"' -.A.

Sun of Mcth. -

& Hoch, Decile Class. Stanﬁiag:«-ﬂtmb}.
Codod Scores 1 2 3 4 R oy

e

7.

IS

1t 1

16 4 4 1 ' 2

15 4 5 8 4 2 3 o 1 % . 5

14 7 11 5 8 7T 5 1 3 2 2 52

13 1 e 13 6 6 7 10 4 1 a4 69

12 8 ¢ 6 12 8 5 11 7 10 _9 86

1 &6 5 6 & 1 5 6 8 5 8 62

10 7 2 3 & 8 7T 3 8 11 6 59

9 1 5 2 8 6 6 9 §° 5 1 54

: 8 301 2 1 2 5 5 _f,a 27
7 3 1 3 2 3 4 5 2 23

. 6 1 1 1 2 2z 1 8

. ‘ 5 3 11 1 6
2 T 2

' 3 1 1

[
....-D
—

Totul T 50 59 50 50 4% 48 50 50 S50 S50 497
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The value of the OCT as a selection index can be appreciated
better if the school population is screened for other variables
which have a bearing on the final grade. One such variable is the
suonmarine indoctrination given the candidates prior to examination
for qualification for schcol, Candidate officers are ordered to
training aboard ships until the date of convention for the class;
*his policy means varying durations of shipboard experience, Thus
some officers are aboard for four or five months, and some for only
a fow weeks, and indecd, a few receive no indoctrination. A reli-
ablo relationship oxists betweon the duration of this training and
subsojquent performance in the school. On the other hand there is
no rcason to oxpect a relationship betwoen tho length of indoctri-
nation and the scores on the 0UT, and the duta reveal little or none,
Insofar as prodiction of the finmal school grade for an individual is
concerned, then, a more accurato forocast could bo made if the longth
of indoctrination bo taken into account, Likewiso, for assossing
the prodictivo capacity of tho soloction teost from data influoncod
by varying pre-school training, the varying training factor should -
be controllod. In othor words, insofar as this study is concerned, |
indoctrination might be rrogardoed as ono of the coxtranoous factors
which is throwing additional variance into tho critorion data.

In ordor to control tho oxtrancous factor to some oxtont, both
classus voro soparated into two groups according to whether two months
indoctrination had been comploted. In.oach class, as might bo expoct-
cd, tho group with pro-school ‘training show a signigicuntly higher
average clanss standing. In torms of class standings, thoso with and
thoso without the factor show ubout the samo relative variability in
porformances Tho moun OCT ascoro waa highor in both instunces for the
indoctrinnted group but test cooro varinbility wus of about tho samo
order. Tuable IX pregsonts thesu findings.




C

TABLE IX

Moans and Standard doviations of OCT Seoros and
Class Stendings for two classos difforentiated
‘uccording to longth of subrmurine indoctrination.

13

Tetal OCT Class Percentile
Scoro Standing
Class Group Nunber Moan § Moan 1
Sept.=Doc. 2 mo. or . 118 172.8  19.8 46 29
Class nore .
0-1 month 143 169.9 -21.9 53 28
July-Sept. 2 mo. or 162.. 173.9- 25.5 46 28
" Class. moro ; ' :

Tho correlntion cocfficionts for the Total OCT scorc, and the
standard orrors in ostimuting the class standing from tho reogression
oquations established by theso data, aro shovmn in Tuble X.

Product-momont coofficionts of class standing with

TABLE X

total OCT scnres, and standard crrors of estimating
the Porcentile Standing from the total scoros.

Class Group .r £ est
Sopt.=Dac. 2 mo. or noro 0.53 25.0
Class 0-1 month 0.54 26.3
July=-Sopt. 2 mo. or moro 0.38 26.0
Class 2749

0-1 month 0.26

Tho numbors of. individuals involvud in the ubove cnloulations
are largo onough to warrant confidonce in the differonces roported.
For oithor class, ona can predict the grande in achool fron the scorovs

on the Officor Classifioation Test bottor for the group with indootri- .
nution thun for the group without. And tho incroaso in prodiotebility

apparontly has no reolation to diffouring hotorogenecity.

e
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By limiting tho.htudy'to thoso with two or more months 'of in-
doctrination, the OCT scems to be a morc offective instrument. In-
spoction of Table XI combining both classos shows that, dcspito tho
advantagos of indoctrinution, only onc porson out of fifty-ono with
total scores bolow ono hundrod sixty stood in tho top fifth of tho
class; and of forty-six with scoros two hundrod or bottor, nono stood
in tho bottom fifth of the class or in the bottom fifth of tho stundings
in their own group.

TABL | XI

Scattorgram of total OCT scores and class stundings for of ficors
with two or rore months of pre=school: gshipbourd indectrination.

Total OCT " Ducile Standing--~Combined Clasges ' .
Raw Scora 1 2 3 4 5 6 7 8 9 10  Total
220-229 3 1 1 1 1 1 . "8
200219 8 8 5 4 6 3 2 2 38
180-199 4 13 12 10 8 6 6 7T 5 3 . 84
'160-179 8 9 6 15 _8 8 9 7 7 10 87
140-159 1 2 2 3 2 5 12 9 5 41
120-139 | 3 1 3 3 10
Total N 3¢ 31 26 32 26 23 23 31 21 21 268

Uany hypothesos might be iadvancud to account for the fact thut
thore is u closor ussociation botween aptitudo test scores and aca=-
domic purformanco for thoso with indoctrinution. The first ono to
sugrost itsolf ia that acudemic training is placod ut a vory difficult
lovel, and that tho men with moro ability have uvailed thomsolvos
during indoctrinution with a suporior fund of information which is
drawn upon lailor in tho moro difficult quostions of oxaminations. Un-
fortunctoly, v mn though such u hypothosis is so obvious, it is not
rondily susceptible to test.

L
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A socond thoory concorns tho naturc und contont of the train-
ing coursc. If, for oxample, a tochnicul vocabulary is morc or loss
prorvquisite and thosc without much indoctrination dovoto considerable
onorgy in acyuisition of the vocabulary, it would bo rousonabls to
supposc that the succoss of cho two groups with und without provious
indoctrination nmight depond on difforont fuctors. Or it might bo that
rolated civiliun expericneo would be u tolling fuctor in the group
unfamilior with submarinoe torminnlogy und procodurcs, vherons it would
have little bearing on tho porformunco of thnso vho havo had opportunity
boforshand to aequiro a skeloton buckground of technioul lunguago and
procoduros. Or porhups considorable work is ro.uired to chango «
standing at the top of tho class, vhoroas a smull umount of study nukes
a big differonco in stundings at tho bottom. ‘

Still & third appcaling hypothosis is that tho indoctrinution
instills o confidonco in ono's ovm ability. For one thing, the cun-
didate has alroudy cxporiencod many of tho noveltics. in his ovm fiold.
And furthermoro, he has hud an opportunity to mousure hinsolf in terns
of tho othors in his own now [roup. It would bc oxpected thnt both
would give him moro confidonco, and henco that he would bc less dis=-
tractoblu. In othor words, mousurcs »f his uptitudes und of his por=
formance would be more' roliable, and this increased rolinbility in
the duta would yield u highor enofficient of rolatinnship..-

Yot another likely circumatanco which would lecad t5 moro ro-
liablo mousurcs of both ucadonic porformance and aptitudes could be
hypothosized. It muy bo that tho work habits and at:itudcs of those
with indoctrinction are significantly different. For oxamplo, ut
loast sono officers with u background of truining und exporioenco
which thoy comsidorod should preclude disquulificution huvo not put
forth u maxinunm cffort in tuking the uptitudo tests, and at loast
somo studiod only enough in schoal to pass scholastic oxuninations;
and such cusos ruy oceur more often in tho men sturtod in schonl _
without indnctrination. If they do, thoro would bou luss corrospondcncc
botweon uptitude scorcs and performuncae for tho grovp.

Thoorics involwing rolinbilitius of dutu aro supportod by tho
irrogulur distribution of casos ut tho oxtronos of tho scuttergrams;
it is in tho group without indoctrinution that u man vith an OuT total
scorc of omly on¢ hundrud sixtoon achioved u schonl grudo placing
him in tho top third of tho olass, und of thoso scoring high on tho
OCT tost in this group, loss thon tho numbor oxpocted from tho rost
of tho group duta excolled in school.




