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Summary and Conclusions? 

In this paper the sections of the Officer Classification Test 

are evaluated in terms of a criterion of success in learning the duties 

of a submarine officer. The results also are analyted after refining 

tho data according to the submarine training the officers receive prior 

to assignment to the New London school. Correlations and scat tor grams 

of results are tabulated and discussed; and a follow-up study in which 

these findings will be elaborated has beon undertaken by tho Test and 

Research Section of the Bureau of Naval Personnel. In brief summary 

the following four points are concluded from this paper: 

1. Officer Classification Test scores aro correlated signifi- 

cantly with performance in submarine school. Overall coefficients of 

the order of 0*40 arc reported. 

2. A score combining sections of the test is the most efficient 

index of subsequent academic standing, but if any single section score 

must bo employed, tho mathematical score is probably the most satisfac- 

tory of the four scores. 

3. Candidates with previous submarine indoctrination achieve 

higher standings than do those; without indoctrination. 

4. The class standings of officers with previous indoctrination 

C'"in be predicted with nore confidence from the aptitudo scores than can 

t;.D standings of officers without indoctrination. The coefficients for 

those with indoctrination are of tho order of 0.45. 
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Introduction: 

On tho basis of earlier studies,    the Officer Classification 
Test (Form X-l) was adopted in 1944 as one device for selecting off- 
icers for Submarine- School.    It was first used for choosing candidates 
for the class assembled at Now London in July,  1944»    Sufficient data 
arc now available to warrunt an evaluation of the four parts of the 
instrument.    Final grados are available for two classes t&o were ex- 
amined prior to admission» 

One research problem on this tost as it applies to Submarine 
training has been inv-j«tiguted?by tho Tost and Research Soction of 
the Bureau of Naval Personnel.       This problem was tho relationship 
between each of the sections and grades in various course* of the 
School; the problem was a part of a survey for validation and for 
revision of the existing form of the test.    Ihe efficiency of tho 
sections in the light of tho overall grade assigned by tho Submarine 
School has not been determined, and if the present form is to con- 
tinue in use as a suixa&rino personnel selection device, each section 
should be  so upraised. 

Problem: 

A determination of hoxv well each section predicts an overall 
measure of ur.  individual's performance in training is in order.     Such 
a study '."ill  afford a comparison of the four parts as veil  as  a measure 
of the  overall efficiency of the instrument in terms of a general  sub- 
marine training criterion.    The most obvious choice for a criterion of 
training performance is the final grade assigned by the Submarine 
School.     Therefore the problem is defined as an investigation of the 
relationship between section scores on the test and subsequent grades 
in school. 

^Report on Project No. X-382 (Sub. :.'o.  71) dat.d 9 August 1944, 
"Test Development and Personnel Hesearch in the Navy",  Report 

of Joint ;!^etin^ °^ NDRC Project 17—106 and Test and Research Section, 
Bureau of iraval P rsonnel, dated 16 February,  1945. 
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Method; 

The Officer Classification Test wus administered to all candi- 
dates for training before those candidates wore interviewed by the 
Examining Board. Every cundidate realized that his scores would be 
corariur.icuted to the 3oard, and realized that the Board utilised apti- 
tude nar:.s as one of the bases for accepting candidates. Bach one 
presumably was rootivated to work for a high score, since oaoh was a 
firm volunteer for this type of duty. Similarly there was incentive 
to attain a good standing in school» 

The general consent of the submarine academic course has been 
outlined previously." The curriculum was the same for the two classes 
utilized in this study, and tost score and school grade distributions 
for the two were comparable. Similar correlation findings would be 
anticipated for the two. Two hundred thirty-eight officors graduated 
from the July-September Class, and two hundred ffty-nine from tho 
September-December Class« 

Decile class standings rather than the grade assigned were 
assumed as the academic performance criterion. Standings, rather 
than grades, arc the objectives of the student. Differences at the 
extremes of the scale are thus equated tö differences in the middle, 
but after consideration of causes for unusually high or lev; grades 
it was decided that the differences should be equated»- And except for 
the small factor involved in equating differences, the substitution 
of a rectangular distribution of standings for a curvilinear distri- 
bution of grades does not affect the determinations of product- 
rioment coefficients.  Correlations with grades thus would approximate 
closely the data reported herein. It is noted that the use of a 
rectangular distribution with relatively coarse grouping, as in this 
p.ip„r, should yield conservative es time, t* s. 

Standings and test scores are punched in Hollerith cards main- 
tained routinely for all candidates for Submarine School.  Certain 
other data arc recorded on tho Hollerith cards, and one column (num- 
ber of months pro-school submarine indoctrination) was singled out in 
this study in a first attempt to refine further the overall relation- 
ship between.uotitude scores and oerformancc. 

l0p, Cit. 
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Results and Discus3ions; 

Table I presents the product-moment correlation coefficients 
for scores on the several sections with class standings for both 
classes. All differences in previous training were ignored deliber« 
atoly for theso computations; the coefficients represent the relation- 
ship which obtains when all the other factors affecr-ing the grades are 
operating. Regardless of everything olse, then, the class standings 
of the graduates could have boon forecast by a single section of the 
OCT with a degree of accuracy dopaonding on the coefficients in Table I« 

TABLE I 

Product-moment Coefficients of OCT Scores with 
Final Grades in Submarine School. 

Selection 
Device 

July-Sept, 
Class 

Sept.-Pec, 
Class 

Verbal oection 

Mcchanical Section 

11a thematic a 1 Section 

Spatial Section 
Sum of Coded 
Ilith.   and 2loch .   Scores 

Total OCT Score 

0.28 

0.27 

0.35 

0.24 

0.37 

0.41 

0.20 

0.28 

0.27 

0.29 

0.35 

0.40 

Table  II   indicates  the mean llavy Standard score  for the two 
groups   of graduates.     It appears that the graduates  aro high on each 
of the four  sections,   and especially so on the mathematical section. 
This erxphas isos  the need tor incroasing the coefficients  in Table I 
in order  to correct for homogeneity;  the findings reported in this 
paper are   very conservative  since they are based on the gr-duatos from 
tvo  selected groups.     In other words,   they wore derived from a popu- 
lation that  is  relatively selected arid homogeneous.     The variability 
for  the  gr..duat<.-s   of th"; two classes  on uach section Cc_n be  discerned 
ir. the  scitter^rams  of Tables III,  IV, V and VI;  a correction should 
be  rnude b-i-fore applying these results  to the Navy officer'population 
-s ^ v-he-Ie.     Obviously the  correction for  such application will   involve 

•- grout*r emphasis  on test scores. 
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TABLE II 

Ife&n XT Standard Scores for Two Graduating Classes, 
tf. S. Submarine School« 

Section July-Sept. 
Class 

Sept-Dec. 
Class 

Verbal 

Mechanical 

Mathematical 

Soatial 

52.5 

60.1 

62.2 

58.8 

53.4 

59.2 

62.9 

58.3 

Tables 111,  IV,  7, "/I and VII are scatter dia£rans showing, 
respectively, the decree of relationsuip bet?/een class standings 
and the scor.s for the following sections or combinations of sec- 
tions:  (III) Verbal; (IV) Mechanicalj. (V) Mathematical; (71) Spatial; 
and (VII) Tot a OCT Scor~.    Tablo yill illustrates the correspondence 
between standings and a combination of mechanical and mathematical 
scores. Standings uro  group-d into deciles, with 1 representing 
the highest -.or. percent of the two classes, 2 the next ten percent, 
and so on to _10 for the lowest ten percent. "All data are pooled in 
these scattör^r^ms; no refinements whatever have been nadc.  Just ?>s 
with the coefficients in Table II, these diagrams depict the rela- 
tionship obtaining when all the varying factors in the situation 
besides basic aptitudes also are operating. 
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TABLE   III 

Scattcrgrun of Verbal Scores and Class Standings. 

•K£M; 

Verbal 
Section 
Scoro 1 2 

Docile 
3 

Stc 
4 

nding- 
> 5 

—Combined 
6   7 

Classes 
8   9 • 10 Total 

70-72 5 \ 1 4 2 1 14 

65-69 3 5 5 5 4 6 5 3 2 1 39 

60-64 13 13 6 2 6 2 11 3 4 4 64 

55-59 Q 8 12 3 11 11 5 9 7 9 89 

50-54 6 9 11 10 10 6 11 12 6 6 87 

45 -4 S 9 9 - 11 6 10 10 13 o 17 103 

40-44 3 6 4 8 6 8 6 6 13 12 72 

•j t —Ö 2 2 1 4 2 3 1 3 6 1 23 

30-54 1 x 1 3 6 

50 50      50      49      48      50       50      50      50 497 

In  this   study riv.v süorjs are coded,   rather than standard scores, 
in ord^r to equate  siz-s cf  scoro intervals for  statistical treatnent. 
H&21CG  i:. 2or.iv  scutv-r^runs "uhö  interval  size nay appear to change  in 
t-^rr:.;   .:•!'  IIu-/v   Standard sceros. 
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TABLE V 

Söftttcrgroia of Mathonaticnl Scores and Class Standing» 

Hathesaticul 
Section 
Score 

Dccilo Class Standing—»-Combined Claesos 
2        3        4        567        89      10 Total 

79-80'   ; 3 1 2 1 - 1 "v" 8 

73-77 7 10 9 2 4 7 7 5 4 2 57 

67-72 13 14 14 19 11 6 4 6 5 7 99 

62-66 12 13 13 3 9 15 19 10 7, 11 118 

56-60 8 9 8 9 9 6 8 11' 13 14 95 

50-54 7 '2 5 6 10 3 9 11 9 6 68 

44-49 1 1 2 5 9 1 2 10 6 37 

38-43 1 2 4 1 3 11 

33-37 1 1 1 3 

27-31 1 1 

Total i; 50       50 10      50 49    48      50      50      50      50 497 
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TABLE VI 

Sc 

Spatial 
Section 
Score 

attorGran of Spatial Scoro* .«^^t^^^|i^/> 

Docilo Class StaxidiTigwi»o<^i|^^&^i 1        z        3        4        5    ':^\'4f\v^»'^W-^ 

SBE 

74-77 

68-73 

62-67 

56-51 

50-55 

03-^3 

32-J6 

26-3.; 

IB«?' 

^ • » »•?. 

17 

7 

11 

5 

2 

9 

12 

if 

6 

1 

2 

2 

9 

13 

14 

9 

2 

1 

11 

11 

11 

11 

4 

1 

6 

8 

16 

10 

5 

2 

1 

-I 

6 

7 

14 

14 

7 

1 

2 

8 

14 

13 

9 

2 

2 

2 

8 

11 

18 

8 

3 

2 

10 

10 

12 

13 

2 

1 

8 

61 

106 

131 

115 

56 

14 

5 

0 

1 

iOt il   a 50      50      50      50      49      48      50      50 50 4S7 
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TABI£ Vll'0^ 

Scattergran o.? Toval üOT Scores-$&d Class Standing, 

Total OCT Do eile Class Stand liäg^-^aob inad Classes 
Raw Scoro 1 2 3 4 5 ?i$: >.>• 7 8 9 10 Total 

220-229 3 2 1 1 1 •At- ' 9 

210-219 4 2 4 2 3 "*}••'- ^ 2 22 

200*209 5 9 5 5 6 3        5 1 39 

190-199 11 10 9 5 3 7        5 3 1 3 62 

180-1S9 8 12 13 11 7 8      10 9 3 6 92 

170-179 7 10 6 3 9 3        6 6 3 7 70 

1C0-169 6 1 7 15 8 12        8 7 3 12 84 

150-159 3 3 1 5 4        8 11 10 10 55 

140-149 3 3 2 2 3        3 7 > 7 38 

130-139 1 1 5        2 3 2 9 

120-129 2 5 ? 9 

110-119 1 1 1 3 

Total  ft 50      50      50      50      49      48      50      50       50      50 4S7 
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TABLE VIII 

• ^m&t;;- 

•- iV^%> "•"-' 
- 5 ••-• -. ;:v<^*v V« • -, 

•••^-;.,-:v i-;_ 

Scatters for Class standing and tho .um.(rf .oSöSH »äthenaUcal mi 
Mechanical Scojr«4»-'"    ,-~;->"='.;". " ' •' 

Sum of Math. - "' '"l^^lk"' "''l^^ ' ''      • ' 
& Moch. Docile Class Stai^^oiib^^ölasso«    /•- 
Codod Scores •h* 9     10       Tptal 

«£*» 

It 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 4 

1 

1 
•* 

\V: 
Z 

'    •'• 
.'   \ 

4 5 8 4 2 3 o 1 '£ 

7 11 5 9 7 5 1 3 2 2 

10 8 13 6 6 7 10 4 1 4 

8 9 6 12 8 5 11 7 10 9 

6 5 6 5 7 5 6 8 6 9 

7 2 3 4 8 7 3 8 11 6 

1 5 2 3 6 6 9 5 ' 5 7 
t 

3 1 2 1 2 5 5 _,« 

3 i 3 2 3 4 5 2 

1 1 

3 

1 

1 

2 

1 

1 

2 

1 

1 

1 

3 

\Z 

34 

52 

69 

85 

62 

59 

54 

27 

23 

8 

6 

2 

1 

1 

•V.:^-" 
•'^.•i. 

N"": 

Toti.l :: 50       50      50      50      49      48      50      50      50      50 497 
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