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At the Submarine Base we have felt that the 

selection of "psychologically fit" men for submarine 

service constitutes a most Important problem. Be¬ 

cause of our recognition of the need for Improved 

selection methods, we have collaborated in the work 

of Prolect 44 with enthusiastic interest. We believe 

that the results may prove valuable In a field where 

contributions to method are of fundamental importance. 
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RECOMMENDATIONS 

Th'j present report demonstrates that batteries combining three tests» an 

intelligence test, a personal inventory, and a 2-hand coordination test, re"|( 
late significantly to (a) psychiatrists' Judgments of "psychological fitness" 

of entering Submarine School candidates, and (b) officers' Judgments of ex¬ 
perienced submarine men. Because of the significant relationship between test 

scores and psychiatrists' and officers' Judgments, the test batteries may 
prove valuable as aids in eliminating "psychologically unfit" individuals from 

entrance to the Submarine School. It is possible that similar applications 
jttight be made in other Service branches after due consideration of personnel 

requirements. 

The following recommendations are based upon the experimental results: 

1. It is recommended that some of the procedures, for which results are 
given in this report, be adopted as part of the methods of the submarine medi¬ 

cal examination. 

2. Two alternative applications, discussed on pages 25 to 25, might be 
made at the Submarine Base; both relate to procedures discussed on pages 10 

and 11. 

(a) One nrjthod involves a "selection cost" of about 53 P®r cent for 

a decrease of about 70 per cent in the number of "unfit" men. 

(b) The other involves little "selection cost" and requires psychia-• 

trie examination only for those men among the entering candidates who perform 

most poorly on the tests (suggested: the lowest 50 per cent). 

Procedure (b) is recossaended. 

5. Advantages of procedure (b), as it might be applied at the Submarine 

Base, are discussed on page 24. 

4. Procedure (a) might have advantages for some Service branches where 
"selection cost" is of secondary importance to quality of personnel. Proced¬ 

ure (b) might prove significant as an effective aid to Service psychiatrists. 

5. It is recommended that an experimental program, directed to further 

refinements in procedures, be maintained at the Submarine Base. 

SUMMARY 

1. This report presents results of research conducted at the New London 
Submarine Base. The research is concerned with the development of tests for 

identifying men who are "psychologically unfit". 

2. Three criteria of "unfitness" have been adopted: 

(a) Psychiatric Judgment, 
(b) Officers' Judgments of men 

from operating crews of 

submarines, and 
(c) Escape Tank performance. 

.. 
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INTRODUCTION 

This report presents an account of research conducted by us from about 
June 1, 1942 to May 1, 19*0# at the Uhited States Submarine Base In New London. 
The research has been aimed at the development of testa for Identifying men who 
are "psychologically unfit"1 as regards "temperamental characteristics". 

The present report must be considered a progress report. It records re¬ 
sults based on three criteria of "unfitness": (l) psychiatric Judgment, (2) 

officers' Judgments of men who have undergone patrol duty prior to testing,and 

(3) Escape Tank performance. Some of our best validation will be obtained when 
we receive officers' ratings of men, previously tested at New London, after the 
men bave seen service at sea. We hope that these data will be available in 

sufficient numbers for a later analysis. Up to the present, they have arrived 
in too few numbers to merit inclusion in the present account. 

Psychiatric Judgpaent serves as a convenient basis for an approach to the 
problem of "psychological unfitness". Unfortunately, from an experimental 
viewpoint it has the limitation that, at New London, the psychiatrist usually 
knows the subject 's intelligence score at the time of making a rating. 

The extent to which this knowledge enters into a "total" Judgment is un¬ 
certain. Because of this uncertainty and because of the fact that our research 
is primarily directed to a study of "temperamental characteristics", we have 
considered only those men who are listed as emotionally unstable, psychoneurotli 
or neurologlcallv abnormal for inclusion in our criterion group. Certain of 
these men are Judged to have low intelligence, but no nan rejected solely on 
the basis of low intelligence ip, included in our research populations, (How¬ 
ever, we have kept a full account of each man in the latter category; see foot¬ 
note 1, ) 

Despite the fact that our research has not considered men who were rejec¬ 
ted for low intelligence alone, we have found it necessary to analyte intelli¬ 
gence test data. The analysis shows that intelligence test score is signifi¬ 
cantly related to psychiatric Judgment of temperamental characteristics, even 
when men disqualified solely on the basis of low intelligence are eliminated 
from our populations. This result may mean that psychiatric Jud&nent of tem¬ 
perament is influenced by intelligence test score, or that intelligence is an 
inescapable component of the "total" personality picture. Discussion of this 
point is probably fruitless. The fact of the correlation is the important 
thing. 

On the basis of the psychiatric criterion, we have examined data from 
three "inventories" and a 2-hand coordination test. The analysis demonstrates 
that it is possible to construct test batteries of three tests (the 3-test 
batteries being made up of pi?ferait combinations of 3 tests) which correlate 

with psychiatric opinion better than does the intelligence test alone. 

^Different tests have been given at different periods in our research, a 
few men did not complete all of the tests constituting a given battery, and 
some tests required standardisâtion. Because of all of these factors, the 
numbers of men in the populations for the various tests and batteries vary. 

Not included in our poptdatlons are 204 men who were tested but received 
no psychiatric examination; and 167 men who were tested but were later dis¬ 

qualified (on the basis of physical (N"9ÍI and intellectual deficiencies 
Oís?0^)from submarine service. 
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operating crews of submarines that, for one reason or another, have put in at 
the New London Base. 

Our populations contain no ranks higher than Petty Officer, First Class, 
and almost no colored men. Ages range from 17 to 35# the ages being typically 
in the late teens or early twenties. Length of service seldom exceeded one 
year; Indeed, the major part of the candidates came straight from training 
schools and had had no sea experience. 

The Otis S-A Test of Mental Ability has long been in routine use in the 

Submarine Medical Examination and plays an important role in selective pro ce- 
dures. The Otis was always used as the first in the sequence of tests making 
up the Project 44 battery. The second test was always the NBC Form R-2. The 

third test was the 2-hand coordination device. All men, therefore, had at 
least the minimum battery consisting of NBC Form R-2 and the 2-nur.i coordina¬ 
tion test. In addition, intelligence test score was entered in the records of 
each man. 

Other tests have been investigated at various times, each one except (2) 
following, being applied to a sample of several hundred subjects. The ad¬ 
ditional tests that have been used are: (l) the Willoughby Personality In¬ 
ventory; (2) the Bennett Test of Mechanical Comprehension; (3) the Personal 
Inventory; (4) the New London-NDRC Confidential Questionnaire; and (5) the 
Shock-Fusion Reaction-Time test. All of these additional tests, except the 
last-named, are group tests. The last is an individual test. 

For the population of candidates appearing for medical examination certain 
information is available. 

For one thing, nearly every man is interviewed for from five to twenty 
minutes by a psychiatrist. Slightly less than half of the sample tested each 
day were interviewed by the psychiatrist prior to administration of the bat¬ 
tery. The balance were interviewed subsequent to completion of the battery. 
In the majority of the interviews (at least 90 percent) the Otis score was 
known by the psychiatrist, but no other test scores were ever made available 
to him. Except insofar as the Otis may have influenced his classifications, 
the psychiatrist operated entirely Independently of the Project 44 battery. 
On the other hand, psychiatric classifications were copied from the psychia¬ 
trist *s office only after the individuals concerned had completed the battery. 
Thus there is usually a psychiatric classification available for each candi¬ 
date, and this classification is Independent of all but the intelligence test. 

A¿ the conclusion of the series of medical tests, each man is interviewed 
briefly by the senior medical officer in charge of submarine examining. The 
latter, largely on the basis of all the physical and psychological data re¬ 

corded that day on the candidate ’s card, renders a decision whether the candi¬ 
date is qualified medically for submarine service. No tests of the Project 44 
battery were ever recorded on the candidate’s card, and thus the senior medical 
officer could have been Influenced only bj psychiatric Judgment and intelli¬ 
gence score. 

Ordinarily, within ten days following the medical examination, the 
qualified candidates are sent to the Submarine Escape Training Tank for 
training in the use of the submarine escape appliance ("lung”). This training 
requires 2 to 3 hours, although the time spent per man in actual perfonnance 
is leas than an hour. During the course of this training, a small percentage 
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are disqualified because of inability to withstand exposure to high atmos¬ 
pheric pressure. Again, about one percent manifest abnormal postures, 
inability to follow instructions, excessive trembling, or other responses so 

unusual that the Tank instructors feel it unsafe to continue underwater 
training. Sometimes, eccentric behavior is not so markedly unusual, and, in 
the opinion of the instructors, training may be safely continued. In such 
cases, the individual is carried throughout the entire course of training. 
But all bizarre or eccentric cases are brought to the attention of the medical 
officer at the Tank, who determines in each instance from the instructor's ac¬ 

count whether the man will be "Disqualified temperamentally". During the 

period of this research, all eccentric cases were referred by the officer-in- 
charge of the tank to the Brown unit for study, and if they had not p-'-e^dy 
been tested as members of the sample group, were given the battery, 'j onty- 
nine referrals were mede to us of men who had not been previously teste\ in 

the representative population. 

Every two weeks a new class in the basic submarine course is started. 
With few exceptions the men who are medically qualified and who have success¬ 
fully completed the required minimum of Tank training begin school in the 

next succeeding class. 

The men completing the basic six-weeks' course are graded by their sec¬ 
tion leaders on a complex basis including notebooks, brief examinations, 
attentiveness in class, aptitude demonstrated on school cruises, dependability, 
and general deportment. Each section leader (an experienced submarine Chief 
Petty Officer) is responsible for the grades of his section of fourteen men. 
Each student is then ranked on the basis of his standing in the entire class, 

and is assigned, in addition, both a percentage and a Navy grade. The Navy 

grade is on a scale from 0.0 to 4.0. 

Following graduation from the basic course, men are assigned either to 
some submarine division or to advanced submarine schools for specialization in 
their particular rates. A great majority are assigned to advanced schools. 

Arrangement was made for insertion of blank performance reports inside 
the Jacket of the service records of all men tested. Insertion of the blank 
reports has been accomplished for approximately 90 percent of all the indi¬ 
viduals tested by the Project 44 staff. On the outside of the Jacket a small 
notice is pasted, "Important Comsublant Directive enclosed". The directive 
requests the comnanding officer to complete and return the performance report 
at the end of the first war patrol made by the individual concerned. As an 

estimate, return of reports may be expected approximately nine months from the 

date of test. This estimate is based on analysis of assignments of sample 
submarine classes following graduation from the basic submarine course. These 
reports should afford some information concerning the individual's adjustment 

to the strenuous duty of submarine war patrols. 

In sumnary, then, for validation the following information was sought out 

and as it has become available, has been tabulated for the men tested from the 
entering School population and for the tank referrals : (l) medical (including 
psychiatric) classification, (2) Tank performance, and (?) service performance 

in submarines. 

For the additional groups of subjects only a part of this information was, 
of course, available as the derivation of the groups indicates. For example, 
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the only validation data obtained from the populations of operating submarine 

crews were officers' opinions of previous service performance. 

THE TESTS 

Tests used in the course of the present experiments were: (a) the NBC 

Neurotic Inventory (Form B-2); (b) the New London-NDRC Confidential Question¬ 
naire; (c) the Personal Inventory; and (d) the 2-hand coordination test. The 

Otis S-A Test of Mental Ability was in routine use in the Submarine School 
medical examination, and we have analyzed the correlations of this test with 

ciur criteria. 

The NBC Neurotic Inventory (Form B-2) was developed by a Conmittee of 
the National Research Council and is an '’inventory” emphasizing attitudinal 
factors. The score sheet is adapted to machine scoring. In the present re¬ 
search we have used a scoring system based on our own item analysis. Results 

of the item analysis are described in Appendix B. 

The New London-NDRC Confidential Questionnaire was developed and 
standardized on a Submarine School population with a criterion of psychiatric 
Judgment and Tank failure. The test places emphasis on biographical items. 

Appendix C contains the Questionnaire and Appendix D, the scoring sheet. 

Appendix E gives an account of standardization. 

The Personal Inventory was developed under contract OEMsr-834 of the Of¬ 
fice of Scientific Research and Development. The contract was recommended by 
the Committee on Service Personnel--Selection end Training, of the National 
Research Council. Walter C. Shipley is Project Director. Emphasis is placed 
upon biographical items, and the test has been standardized on "normal” 
personnel and "psychiatric cases” at the United States Naval Training Station, 
Newport, Rhode Island. Our analyses at New London have been based upon the 

scoring method devised in the Newport study (see OSRD Report No. I606). 

The 2-hand coordination device is shown in Figure 1. This apparatus was 
built by Carl Heinrich of Boston, Massachusetts. It presents the subject with 
a motor pursuit task in which the moving target is a small disc. The disc is 
supported by a lever which is driven by an electric motor around the periphery 
of an irregularly shaped cam. The subject is instructed to keep a small but¬ 
ton in continuous contact with the irregularly moving disc. The button is 
positioned by two hand cranks and screws at right singles to each other. The 
subject is scored on his ability to manipulate the hand cranks in such a way 
as to keep the button in contact with the disc. After each run, the score is 
read from the dial of an electrically operated stop clock which measures the 
total amount of time during which contact was maintained. Since each run con¬ 
sumes one minute, sind since the clock reads in units of 0.01 second, the dial 
reading represents the percentage of time the subject maintained contact 
during a given course. Low scores indicate poor pursuit performance, and high 

scores, good. 

Tests in addition to those mentioned above have been used at various 

times. 

Preliminary work before the start of the New London program showed that 
(a) a steadiness test, (b) an eye-hand coordination pursuit test, and (c) a 

test of immediate memory do not differentiate undesirable from desirable men. 



The following tests have been given at New London In addition to the 
battery finally adopted: (a) the Willoughby Personality Inventory, (b) the 
Bennett Test of Mechanical Comprehension, and (c) the Shock-Fusion Reaction 

Time Test. 

The Willoughby Personality Inventory lacks discrimination. The Bennett 

Test was given only to a few men. 

The Shock-Fusion Test has given good results. It is described in Ap¬ 
pendix A. However, it is an individual test, and its administration requires 
such a long time (45 minutes), that we considered it unsuitable as a routine 

selection device. 

TEST INTERCORKEIATIONS AND KEUABIL1TXES 

Table I gives data on the intercorrelations (product-moment) existing 

among the tests. The numbers of men in the populations on which the intercor¬ 
relations were determined are indicated by the numbers in parentheses. In all 
cases populations eure random samples from groups not used for standardization 
purposes. Only 90 men took both the Personal Inventory and the New Ixsndon- 

NDRC Confidential Questionnaire. 

It may be observed that all of the intercorrelations are of low order. 
The 2-hand coordination test correlates only in a slight degree with any of 
the other tests, including the intelligence test. The intelligence test does 
not correlate highly with any other test. The New London Personal Question¬ 
naire and the NBC Inventory correlates to the same significant amount with the 
Personal Inventory. This may mean that the Personal Inventory has character¬ 

istics coBBBon to both of the other inventories. 

No test correlates with any other test to such a degree as to cause ex¬ 
clusion of one test from a battery because of the presence of another test. 

Split-half reliabilities, extended by the factor 2r/l*r, are as follows: 

2-hand, .92; NRC, .54; Now London, .75; Personal Inventory, .77. 

Data for the 2-hand (trials 2 and 4 vs. 5 and 5 in a 5-trial series) and 
NRC tests were obtained from the records of the same 400 men, arranged to give 
a representative sample with regard to psychiatric criterion. Data for the 
New London test were obtained in the same manner from another group of 400. 
No standardizing cases are involved in the confutations for any test. The 
figure for the Personal Inventory is taken from OSRD Report No. 1606 (Newport 

population). 

RESULTS: PSYCHIATRIC CR1TBI0N 

Data on individual tests 

The populations on which we present data for the individual tests do not 

Involve any caaes on which the tests were standardized. 

Results showing the degree of correspondence between individual test 
scores and psychiatric Judgment are presented in Table II. Table II gives, 
for different cut-offs, the percentages in the "Good" and "Bad" populations 
falling each of the tests, the percentage of failures in the total population, 



Figure 1
The two-hend ooordloation apparetue.
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TABLE I 

Intercorrelations Among the Tests 

Number in parentheses indicates number in group used for computation. 

NBC 

2-Hand 

Otis 

New 

London 

NBC 2-Hand 

-.08 
(500) 

-.08 
(500) 

-.27 .21 
(500) (500) 

.22 -.06 
(500) (500) 

Otis New London 

-.2? .22 
(500) (500) 

.21 -.06 
(500) (500) 

-.11 
(500) 

-.11 
(500) 

Personal Inventory 

.58 
(400) 

-.15 
(400) 

-.17 
(400) 

.36 
(90) 

Personal .58 
Inventory (400) 

-.15 -.17 .36 
(400) (400) (90) 



EFFECTIVENESS OF INDIVIDUAL TESTS IN SELECTION 

TEST 

Two-Hand 
Coordina¬ 
tion 

(N=1921) 

Otis S-A 
Intelli¬ 
gence 

(N=1940) 

NEC Neurotic 
Inventory 

(NslJlO) 

New London 
NDRC 

Personal 

Questionnaire 

(N-525) 

Personal 
Inventory 

(N=522) 

Of the 
Number 
Failing, Percent 

Cut- Number Percent Number Percent This of Total 
off "Goods" "Goods""Bads" "Bads" Percentage Population Chi r 
Score Failing Failing Falling Falling Is "Bad" Falling square t 

15 5 0.18 
25 45 2.8 
30 98 6.0 
35 184 11.3 
40 331 20.4 
42 400 24.6 
45 543 33.4 
50 780 48.0 

2 0.7 40 
21 7.1 32 
36 12.1 27 
55 18.5 23 
90 30.3 21 

111 37.4 22 
136 45.8 20 
177 59.6 18 

0.3 2.2 .47 
3.4 14.0 .37 
7.0 14.4 .29 

12.4 11.9 .22 
21.9 14.4 .20 
26.6 20.9 .23 
35.3 16.7 .20 
49.8_13.4 .18 

74 5 
80 22 
86 111 
89 188 
92 318 
95 475 

101 818 
104 1012 

0.3 12 
1.3 45 
6.8 115 

11.4 154 
19.3 179 
28.9 204 
49.8 244 
61.6 258 

4.0 71 
15.2 67 

60.5 36 
68.9 30 
82.4 23 
87.2 20 

0.9 
3.5 

11.7 
17.6 
25.6 
35.0 
54.7 

42.3 .79 
144.2 .78 
250.3 .70 
283.9 .69 
172.9 .63 
176.3 .59 
107.9 .55 
72.7 .52 

21 16 
20 28 
19 49 
18 75 
17 109 
16 184 
15 246 

1.5 17 
2.5 28 
4.4 41 
6.8 50 
9.9 69 

16.7 88 
24.0 ill 

8.2 52 
13.5 50 
19.7 46 
24,0 40 
33.2 39 
42.3 32 
53.4 31 

2.5 32.6 .64 
4.3 50.9 .61 
6.9 63.6 .58 
9.5 60.5 .53 

13.6 80.6 .54 
20.8 69.7 .47 
27.3 74.2 .47 

-*-6 6 
+ 5 8 
+ 4 18 
+ 3 30 
■*■2 39 
+ 1 52 

0 68 
-1 _90 

1.4 12 
1.8 15 
4.1 17 
6.8 20 
8.8 21 

11.7 25 
15.3 30 
22i2_21 

14.5 67 
18.2 65 
20.6 49 
24.2 40 
25.4 35 
30.3 32 
36.3 31 
44.8 29 

3.4 32.0 .75 
4.4 39.8 .74 
6.7 26.9 .59 
9.5 20,7 .49 

11.4 15.6 .42 
14.7 17.9 .42 
18.8 18.5 .40 
24.2_20.1 .40 

24 2 0.4 
22 7 1.5 
ag 15 3.3 
18 23 5.0 
16 37 8.1 
14 75 16.4 
12 119 26.1 

9 13.0 82 
14 21,2 67 
15 22.7 50 
20 50.3 47 
21 31.8 36 
31 47.0 29 
37 56.1 24 

11.1 

48.3 .90 
56.3 .82 
40.1 .70 
49.2 .69 
33.1 .58 

20.3 33^2 .53 
29.9 24.8 .47 
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and the percentage of failures constituted by "Bads". 

All tests show a relationship with criterion significantly above 
chance, and the relationship, for each test, 1c consistent for all cut-off 
values. 

An Indication of the absolute effectiveness of the Individual tests, 
In terms of criterion, Is given by the values of chi square and the tetra- 
choric correlations between test scores and psychiatric Judgment. Discrimi¬ 
nation Indicated by chi square is. In all cases except the 2-hand test at 
cut-off 15, highly significant at levels of £ less than .01. 

Table III presents certain facts of Table II in such t. manner that 
essential findings are summarised. Tetrachorlc correlations have been calcu¬ 
lated at cut-offs of the Individual tests which fail nearly comparable per¬ 
centages of the total population talcing each test. For example, the 
tetrachorlc correlations with criterion, calculated at cut-offs which fail 
more than 2k percent and less than 30 percent of the test populations, are as 
follows: 2-hand, .23; Otis, .63; NRC, .47; New London, .40; and. Personal 
Inventory, .57. 

TABLE III 

Tetrachorlc correlations at cut-offs giving comparable 
failure rates for the Individual tests 

Percentage 
Failed 

7-12 

12 - 18 

24-30 

Average of 
3 levels 

2-hand 

.29 

.22 

.23 

.25 

Otis 

.70 

.69 

.63 

.67 

NBC 

.53 

.54 

.47 

.51 

New London 

.42 

.42 

.40 

.41 

Personal Inventory 

.71 

.61 

.57 

.63 

At all levels of discrimination the Personal Inventory and the Otis 
seem to be superior to the rest of the battery in identifying the "Bads". 
The 2-hand coordination test is our least effective test. 

Method for combining Individual tests in batteries 

Combining tests to give satisfactory rates of rejection under the 
conditions of our experiment involves an arbitrary methodology. 

A first step involves the application of the 2-hand test. All men 
who have a score below 25 (average of 5 trials) are disqualified. At this 
cut-off level the 2-hand test has good validity, and the odds In favor of the 
Identification of a "bad" man are better than they are at higher cut-offs. In 

g * -- 

We are indebted to Lieutenant-Commander J. W. Dunlap, USNB, for a 
discussion of the method. 



addition^ the teat appeals to the candidate's Interest, thus enhancing rap­

port. As a teat It "makes sense" to the candidate.

A second step requires the setting up of a grid with "Inventory" scores 
marked off one axis and Otis scores on the other, 
type of construction.

Figure 2 demonstrates this

Neither "Inventory" nor Otis step Intervals must he constant, although 
they may be. In our particular case the choice of step Intervals was governed 
by three considerations: (l) Our previous knowledge of the efficiency of
various cut-off scores for Individual testa. Class Internals were chosen so 
that previous Interval cut-off systems could be represented by the coluan-row 
arrangement. (2) The need for fine gradations at the "bad" end of the distri­

bution and less fine gradations at the "good". (5) The necessity for havlna 
enough eases In each category to make statistical procedures meaningful.

Because of these considerations, the stop Intervals used are not constant 
In magnitude, but have been based upon our lnq>re8Slon8 as to what might 
constitute fruitful categories.

Three grids were laid out, one for the Personal Inventory - Otis oosibln- 
atlon, one for the New London-Otls coo^lnatlon, and one for the NBC - Otis 
combination. The nuniber of "Bads" as a percentage of the total nui^r of oases 
lying In each coll was determined, and this figure Is represented In Figure 2 
as the height of the block based on each cell. It will bo obvious In Figure 2 
that the "poor" scores converge on the farthest comer of each grid, ^lle the 
"good" scores converge on the nearest comer. It Is seen that, for all 
"Inventory" - Otis coniblnatlons, the heights of the blocks generally Increase 
as the ceUs progress toward the poor scores and decrease as the cells pro­

gress toward the good scores. This means that the "Bads" become a greater and 
greater percentage of the "failed" population as we approach the "poor" score 
comer of the grid.

Figure 3 gives a representation of the grid system which Is applicable 
to any of the Otis - "Inventory" coi^lnatlons. The grid cells are marked 
arbitrarily with Roman munerals. Thus cm Individual with an Otis score lying 
anywhem between 0 and 104 will be represented by Roman numerals I, II, III,
IV, or V, depending upon his scores In the "Inventory". For exai^tle, a man 
with an Otis score of 09 and a Personal Inventory score of 17 Is represented 
by a cell containing the numeral II.

A given cut-off level Is represented by the cumulated cells in a given 
category plus all those of a lower category. Thus, In Figure 5 all those 
cases In the squares which contain the nuzneml I or who fall the 2-hand test 
are considered to constitute the lowest cut-off group. The next higher out- 
off group consists of those cases ^diose scores fall In the squares con- 
talnliig the numeml II plus eO,! those containing the numeral I. The next 
higher group contains those cases fcdJ.lng In the III squares plus all those 
falling In the I's and II's. The highest cut-off category Involves all of 
the squares containing Roman numerals.

A comparison of Individual testa and batteries

Table IV gives ooBq>lete data at various cut-off areas for the 3 batteries 
of tests enq>loyed In the present experiments. Discrimination Indicated by



FIOÜRS 2. "Bads” as percentage of men In each combination teat score 
category. The categories refer to "Inventory^Otis score combinations. 
Ken failing the 2-band test are eliminated prior to tbls step. The scores 
for each test are divided Into seven arbitrary categories. The categories 

are arranged on a square grid so that all possible combinations of scores 
are obtained. The "poor" scores converge on the farthest comer of each 
grid, while the "good” scores converge on the nearest comer. The height 
of each bloch on the grid Indicates the "Bads" as a percentage of all the 

men ("Goods" plus "Bads") falling in that block. It Is seen that, for all 
"inventory"-Otis combinations, the heights of the blocks generally In¬ 
crease as the blocks progress toward the poor scores and decrease as the 
cells progress toward the good scores. 

The results of this treatment are given for each of the three "inventory" 
batteries: NBC, Personal Inventory, and New London Inventory. In each 
case the categories of Otis scores are set against the categories for the 
scores of the respective Inventories. 



V ' 

nl 
h 

ChôO 

S/S9 

90-94 

95-99 

/00-/04 

/05-109 

//0+ 

?0H 
h 

^-5 's 
Z(h '9 

1½ s ,3'i i Ick., 6'0 
19 '18 '7' »6 l5H ,3'i2 'Ho 9-0 

I k. I i II II 
] I I I I III in III III 
’ I 1 F / IV IV V V 
: III 1' / 

] III F / 

i i HI V 
i i III \ / 

FIGUHE 3. Proposed system of cut-offs for screening men with 
the combination test score procedure. Otis categories are set 
against each of the "inventory" categories. Suitable cut-offs 
are outlined, taken on the basis of results such as those lead¬ 
ing to Figure 2. Area I, containing the cells marked 1, is the 
area failing the lowest number of men. The areas are taken cum¬ 
ulatively; that is, when area III is used, all men whose scores 
piare them in area I, II, or III are eliminated by the battery. 

The scores for all inventories are given so that only one dia¬ 
gram is necessary. 
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TABLE IV 

RESULTS FOR THREE BATTERIES: NRC (N : I3OI); N L (N = 510); and P I (N =522). 

Each battery oonelsts of the Otis and 2-hand teats In addition to the 
Inventory which gives a name to the battery. Psychiatric criterion. 

AREA 

PER¬ 
CENT 
FAILURES 

"GOODS" FAILING "BADS" FAILING IN TOTAL 
PER- PER- POPU- 

BATTERf N_CENT N_CENT LATI ON 

Of the 
Number 
Falling, 
this 
Percentage 
Id "Bad" 

Chi 
Square 

II 

III 

IV 

NRC 
NL 
PI 

NRC 
NL 
PI 

NRC 
NL 
PI 

NRC 
NL 
H 

NRC 
NL 
FI 

63 
31 
24 

102 

37 

200 
87 
68 

313 
142 

94 

390 
169 
133 

5.7 
7.1 
5.3 

9.2 
10.4 
8.2 

18.1 
20.0 
15.0 

28.2 
32.7 
20.7 

35.2 
40.0 
29.5 

55 
29 
18 

84 
40 
27 

123 
61 
42 

146 
65 
45 

157 
67 
48 

28.5 
38.2 
26.5 

43.5 
52.6 
39.7 

63.7 
80.3 
61.8 

75.6 
85.5 
66.2 

81.3 
88.2 
70.6 

9.1 
11.7 
8.1 

14.3 
16.7 
12.2 

24.8 
29.0 
21.1 

35.2 
40.6 
26.6 

42.0 
46.3 
34.7 

47 
48 
43 

45 
47 
42 

38 
41 
38 

32 
31 
32 

29 
28 
27 

103.8 
59.3 
35.6 

157.9 
82.8 
55.1 

183.9 
113.6 
78.1 

161.7 
74.5 
62.6 

139.9 
62.9 
44.4 

.64 

.69 

.78 

.67 

.72 

.67 

.68 

.81 

.71 

.68 

.77 

.67 

.68 

.76 

.60 



chi square for all levels of all tests Is highly significant at negligible 
levels of p. 

We are interested in determining whether the teats, combined in bat¬ 
teries, are more effective in discriminating "Bads'' from "Goods" than are 
individua^ tests. In order to arrive at a conclusion in this regard, we have 
constructed Table V, which repeats the data of Table III and in addition gives 
data for the test batteries. Tetrachoric correlations have been calculated at 
cut-offs for the individual tests and the batteries which fail nearly com— 
parable percentages of the respective populations. 

TABLE V 

Tetrachoric Correlations at Cut-Offs Giving Coaçæirable Failure 

fetes for the Individual Tests and the Batteries 

Percentage NEC 
New 

London 
Personal 
Inventory 

Failed Battery Battery Battery 2-hand 

7-12 

12 - 18 

2k - JO 

Average at 
3 levels 

.64 

.67 

.68 

.66 

.69 

.72 

.81 

.74 

.78 

.67 

.67 

.71 

.29 

.22 

.23 

.25 

Otis 

.70 

.69 

.63 

.67 

NEC 

.53 

.54 

.47 

.51 

New London 

.42 

.42 

.40 

.41 

Personal 

Inventory 

.71 

.61 

.57 

.63 

If we regard the average tetrachoric correlations in Table V, we may ob¬ 
serve that the New London battery and the Personal Inventory battery correlate 
to a higher degree with critorion (average tetrachoric correlations of .71 and 
‘Jïi reaPectlv0ly) than any single test, but that the NBC battery correlation 
with criterion (.66) is exceeded by that for the Otis test alone (.67). 

The New London battery seems to be successful in discriminating "bad" 
men from "good", particularly at the highest cut-off, and its average tetra¬ 
choric correlation with criterion is reliably higher than the correlation for 
any single test at better than the .01 level. 

The Personal Inventory battery does about as well as the New r^n^on 
pattery. The correlation for the Personal Inventory battery is reliably 
higher than, the correlation for the Otis test at the .06 level: it is higher 
than the correlations for the other single tests at below the .01 level. The 
Personal Inventory does particularly well at the lowest cut-off. 

.. battery seein8 to bo least discriminative. Its average correla- 

+;!t 0iith /r<î?rl0n^a not reliably hl8fcer than the correlations for the 
°r th® Personal Inventory alone (.63). The correlation 

for the NEC battery exceeds the correlation for the renaining tests at the 

.ui level. (Eeliabilities of differences between correlations were calculated 
by the reference given in Table VI.) 

These results indicate that the combining of tests into the Now Trondon 
and Personal Inventory batteries does increase discrimination above what may 
be obtained with any single test. J 



Data on selection cost 

Figure 4 gives a graphic representation of results with the 3 batteries. 
In all cases the Otis - "inventory" combination was preceded in selection by 
the 2-hand test at a score of 25 or less. Figure 4 shows that as the cut-off 
level increases, the percentage of "Bad*’decreases. In addition, the per¬ 
centage of men who fail the test increases. The first table to the right of 
each bar graph indicates the number of men who must be tested to give a class 
of 100 men at the various cut-off levels. The second column, to the right, 
gives the number of "bad" men in each class of 100 men thus obtained. If the 
manpower pool is large enough to provide 172 men for testing, the number of 
"bad" men in a class of 100 is reduced from 15 to 5 with the NRC battery. 
With a pool of 141 men, the number of 'bad" men is reduced from 15 to 4 (New 
London battery). Similar results obtain for the Personal Inventory battery. 

RESOUS: SUBMARINE MEN TESTED AFTER PATROL 

Individual tests and batteries 

In the course of our experiments we have tested l6l men from operating 
crews of submarines. No man in these experiments was a member of a 

standardizing group. Test results have been analyzed and validated against 
officers » ratings made on the forms shown in Appendix F. 

The present report considers a single validating score obtained from 
officers* ratings: score on the final "over-all" item.* 

Table VI contains an aspect of our treatment of results. Men who have 
been rated unfavorably, 1 or 2 on the final item (rank of 1 most unfavorable), 
are considered "Bads". Men rated 3» 4, or 5 are considered "Goods" (rank of 
5 most favorable). The table presents results for the NRC battery and the 
New London battery. Data for the NRC battery were obtained on 158 men (126 
"Goods", 32 "Bads"). Results for the New London -battery were obtained on 92 
men (80 "Goods", 12 "Bads"). The final form of the New London questionnaire 
was used on 32 of the 92 men. Sixty men received the original, extended form 
which contained more items than the final form. The Personal Inventory was 
not available for use during most of the experiments of this section, hence 
no data on this test are presented. 

This procedure seems Justified on the basis of results obtained with 
other possible validating measures. The correlation (uncorrected) of average 
score on the first twelve items with score on the final item is .92. Since 
our primary emphasis is upon temperamental factors, we have also correlated 
the average score for items which are, from an a priori point of view, not ob¬ 

viously related to intelligence. Average ratings for these items (l, 3/ *+> 
7, 8, 9, 11 and 12) give a correlation (uncorrected) of .90 with final item. 
.Correlations between each individual item and the final item are listed in 
Table G1 of Appendix G. 
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TABLE VI 

BATTERY RESULTS. OFFICERS' JUDGMENTS. Over-all Item as Validation. 

N : 158 for NRC battery. N » 92 for New London battery. 

Area Battery 

"GOODS" Falling 
Percent 

N Falling 

"BADS" Falling 
Percent 

N Failing 

Percent of 
Total Pop. 
Falling 

Chi 
Square 

r 
t 

I NRC 11 8.7 9 28.1 12.7 8.4* .51 
NL 11 13.8 8 66.7 20.7 I7.6 .77 

II NRC 16 12.7 11 34.4 17.1 8.3 .47 
NL 16 20.0 8 66.7 26.1 12.0 .68 

III NRC 27 21.4 17 53.1 27.8 12.8 .51 
NL 24 30.0 9 75.0 35.9 9,2 .65 

IV NRC 46 36.5 21 65.6 42.4 8.8 .44 
NL 28 35.0 9 75.O 40.2 7.0 .59 

V NRC 57 45.2 22 68.8 50.0 5.6 .37 
NL 36 45.0 9 75.0 48.9 3.7 .47 

* 

Chi square for p « .01 is 6.6 (one degree of freedom) 

The tests have been combined according to the method described in the 
preceding section (Figure 3). Results for the different cut-off areas are 
contained in Table VI where the values of chi square and the tetrachorlc cor¬ 
relations indicate that both batteries discriminate "good" men from "bad" men 
to a significant degree, but that discrimination by the New London items is 
more effective. 

The question arises as to whether the batteries discriminate "good" men 
from "bad" men better than does any single test alone. Table VII gives 
product-moment correlations (corrected for grouping) with officers' over-all 
rating for the 4 individual tests. These correlations may be compared with 
the average tetrachorlc correlations and biserial correlations for the NRC 
and New London batteries which are given in the same table. There can be 
little doubt that the New London battery discriminates "good" men from "bad" 
better than does any single test alone. The NRC battery is less reliably 
better than the single tests. It is not reliably better than the New London 
test alone. 
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TABLE VII 

Correlation of the Individual Testa and the Batteries with Officers' 
Over-all Ratings. For the batteries, correlations are averages of the 
tetrachoric correlations obtained at the cut-offs of Table VI. 
correlations with officers' Judgments are calculated at cut-off II of 
Table VI. Product-moment correlations, multiplied by l.Oo to o 

coarse grouping, are presented for individual tests. 

N 

159 

160 

161 

92 

158 

92 

Test 

2-hand 

Otis 

NBC 

New London 

NBC Battery* 

New London Battery** 

Correlation with 

Officers 1 Rating 

.06 

-.30 

-.22 

-.3*+ 

.46 (rt) 
• 36 (^big) 

.63 (rt) 

.65 (rbis) 

♦Reliabilities of differences between rt and r for Otis, 2-hand and NBC 

at less than .05 level. n v, „a anA irar «t 
Reliabilities of differences between rbia and r for 2-hand and NBC at 

less than .02 level. 
♦♦Reliably higher than any single test at loss than .01 -evei. 
Reliabilities calculated by formula (110), page I88, in Peters, C. 0., 

and vanVoorhis, V. R., Statistical Procedures and Their Mathematical Basgs^. 
1940, New York, McGraw-Hill Co. Standard deviations entering into biserial 

calculations corrected by Sheppard's correction. 

Cata on selection cost 

Data for the batteries are given in Figure 5 which shows, for the cri¬ 
terion of over-all item, the number of men failing at each cut-off area, the 
number who pass at each cut-off area, and the number of •'bad" men who are not 

rejected. 

Figure 5 would apply to such a situation as the following: An officer 
has an opportunity to select 100 experienced submarine men from a large group. 
He has no information concerning the men. It would be possible on the basis 
of our batteries to obtain the results indicated in the columns to the right 
of the bar graphs. The first column indicates the number of men to be tested 
in order to provide a crew of 100, and the second column indicates the number 

of "bad" men (ratings 1 or 2) who would remain in a crew of 100 after screen¬ 
ing procedures at the 5 different cut-offs were carried out. It is interest¬ 
ing to observe that a pool of 139 men would result in a crew of 100 men for 
the NBC battery which includes 13 "bad" men, as contrasted with 20 who would 
exist in the crew if no selection procedures were adopted. Results for the 
New London battery are more striking. A pool of 126 men would lead to a crew 
of 100 men containing 5 "tad” men after testing, as contrasted with a crew 
containing,13 "bad" men when no tests are applied. 
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RESULTS : TANK PERFORMANCE 

Failure in Tank training performance involves such manifestations as: 

(1) Letting go the line and rising rapidly to the surface. 

(2) Spitting out the mouthpiece of the lung. 

(3) Coming up too fast and passing others on the line in an effort to 
reach the surface rapidly, 

(4) Complaining of pain from pressure, when medical examination shows 
no indication of any adnormality in the ear. 

(5) Refusing to leave an escape chamber; pleading with the officer in 
charge to be allowed to wait another day, etc. 

(6) Doubled-up posture in ascent with shaking and shivering. 

(7) Signs of fear during escape training, as shown by shaking, inability 
to carry out instructions, etc. 

Symptoms of the above nature were shown by 42 men in our representative 
group. The representative group consists of those men, tested by us at the 
txme of the medical examination, who were not disqualified in that examination 
and thus were allowed to take Tank training. 

Aithough we have some data on the relation of Tank failure to scores on 
the Personal Inventory battery and the New London battery, the results are so 
few that our present discussion is restricted to a consideration of the NRC 
battery. 

Experiments on Tank failure are continuing. It is our belief that we 
shall not obtain adequate data for analysis until results for many more men 

are available. In this report we shall restrict ourselves to a consideration 
of two populations in our representative group: (a) a group of 4l6 men, in- 

f2 Tanlc "C^80B" (failures), who contributed to the standardizing of 
the NRC Inventory (Appendix B); and (b) a group of II83 men, including 20 tank 
cases, who were not used for standardizing purposes. 

Tables VIII and IX give chi square results for the representative Tank 
cases. Table VIII shows that, at cut-off areas IV and V (method of Figure 3), 
a higher percentage of Tank failures are "predicted" in the standardizing 
group by our tests than could be expected by chance. Chi square values (13.3 
and 13.4; at these high cut-offs are reliable at less than the .01 level. 

_ non-standard!zing group does not give comparable results (Table IX). 
in Table IX the only chi square value which approaches reliability is the 

Vk1U? cut-off area III. The chi square value at this level is reliable at 
about the .12 level. Chi square values have not been calculated for Areas I 
and II in either table. 

In addition to the Tank cases included in our representdtive population 

¡^ve J:e8ted 29 ^ who were referred to us after they had shown abnormal 
rank performance. These men had not received our tests prior to Tank train¬ 
ing. Coatparison of the bottom and top rows of Table X shows that these men 
preferred Tank cases) evidenced a much higher failure rate on our tests 
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TABLE VIII 

NBC BATTERY RESULTS. REPRESENTATIVE TANK CASES. 

STANDARDIZING CASES. 

"Goode", 594; "Bade" («Tank Falluree), 22. 

Percent 

Area "Goode" "Bade" of Total 
N Percent N Percent Population Chi 
_Falluree_Falluree Falling_ Square 

III 88 22.3 9 40.9 23.3 4.1 

IV 122 31.0 15 68.2 32.9 13.3 

V 150 38.I 17 77.3 40.1 13.4 

'i.2 « 6,6 for p ■ .01 (one degree of freedom) 

TABLE IX 

NRC BATTERY RESULTS. REPRESENTATIVE TANK CASES. 
NON-STANDARDIZING CASES 

"Goode", 1163; "Bads" (=Tank Failures), 20. 

Percent 

Area "Goode " "Bade " of Total 
N Percent N Percent Population 
_Falluree_Falluree Falling 

III 247 21.2 8 40.0 21.6 

IV 363 31.2 9 45.0 31.4 

V 432 37.1 11 55.0 37.4 

Chi 
square 

4.1 

1.7 

2.7 

TABLE X 

PERCENTAGE OF TANK CASES FAILING 
EACH SCREENING CUT-OFF 

I II III IV V 
Expected 

ty chance* 7.2 11.9 21.6 31.4 37.4 

Representa¬ 
tive Tank 4.6 10.2 40.9 68.2 77.3 
Cases** 20.0 25.0 40.0 45.0 55.0 

Rof 0X*X*91jL 
Tank Cases 31.0 34.6 51.8 62.1 62.1 

♦Non-standardiling group. 
**Upper row, standardizing group; lower row, non-standardizing 

group. 



at all cut-off areas than would be expected by chance (chance expectancy 

figures based on the non-standardizing group). The middle row in Table X 
repeats results of Tables VIII and IX. The upper set of figures gives the 
percentage of failures at the various cut-offs for the Tank cases in the 
standardising group, and the lower row, percentages for the non-standardizing 
group. It may be observed that the failure percentage at cut-offs III, IV, 
and V for the representative Tank cases and the referred Tank cases seem to 
be higher than might be expected by chance. Further study of this problem is 
required. 

DISCUSSION 

Evaluation 

Early in our account we stated that the present report must be considered 
a progress report rather than a final report. A survey of our experimental 
results will indicate that many things remain to be done. 

We have been hampered in certain phases of our work, particularly work 
on Tank failure and on officers' ratings of men from operating crews, be¬ 
cause the only "inventory" available to us from the beginning was the NFC. 
Thus, a considerable amount of our time and energies went into the con- 
struction of the New London Questionnaire. This development involved 

standardization and revision, with a consequent decrease in the number of men 
available for strictly experimental procedures. In addition, it was only in 
the last stages of our work that the Personal Inventory beoeuae available. 
Because of a paucity of "inventories" in the initial phases of the work our 
results on submarine men from operating crews and on Tank failure are not as 
complete as are those on psychiatric criterion. Considerable work may be 
done in the future on the analysis of results obtained with the New London 
and Personal Inventories, 

It is hoped that the work may continue to a satisfactory conclusion. 
Certainly we should hope to be able to make an analysis of officers' ratings 
of testes performance after the testees have Joined the Fleet.- In addition, 
further data on Tank failure may be studied to advantage, as well as the 
performance of operating crews of submarines. Becently the New London 
Questionnaire has v en given at Newport and on a battleship, and it is hoped 
that valuable infox, ation may be obtained from these additional sources. In 

the event that the recommendations made in this report are acceptable to of¬ 
ficers at the Submarine Base, it will probably become important to analyze 
preliminary results which are obtained with the selection procedures adopted. 

The results of the present experiment indicate that our batteries do, in 
fact, predict two criteria of "psychological unfitness" in significant and 
usable degree (psychiatric Judgment and officers' ratings). The extent to 
which the tests may be used and the particular method of using the tests will, 
of course, depend on the particular personnel requirements of a given service 
branch. Since the experiments were performed at the Submarine Base, we nmy 
use that activity as an example of possible applications. 

Selection methods 

1. Our results indicate that if a certain amount of "selection loss" be 
allowable, the number of "bad" men admitted to the Submarine School nay be 
drastically reduced. For example. Figure k shows that when the pool of 
available men is increased to about I50, the number of "bad" men in a class 
of 100 men is reduced from I5 to 4 or 5. Results obtained on men from 



operating crews of submarines support this general type of result. 

Although the procedure outlined above would certainly result In a de¬ 
crease In the number of "bad" men In the Submarine School population. It Is 
well to recognize that the selection loss entailed might be so great as to 
make the procedure undesirable. Specifically, It would be necessary to sup¬ 

ply I50 men In order to obtain a class of 100. 

2. Another procedure has certain advantages over the one suggested 

above. It has the advantage of not requiring a greater pool of men than is 
required at the present time. The effectiveness of the program lies In the 
fact that It would relieve New London psychiatrists of about two-thirds of 
their present selection duties and thus make them available for other pressing 

activities. 

The recommended procedure follows. 

All candidates entering the Submarine School might take, at the time of 
their medical examinations, one of the batteries described in the present 

report. 

It is proposed that all men who fail the accepted test battery, at an 
appropriate cut-off area, be sent to the psychiatrist for Interview. Thus, 
on the basis of his test results, computed in accordance with the procedure 
of Figure J, a candidate may be assigned to or excused from the psychiatric 
interview. We suggest the adoption of a cut-off which allows a test 

failure rate of about 50 percent. 

As an example of the application of the procedure, let us consider what 
might happen at a cut-off area which results In a failure rate lying near the 
desired figure of 50 percent. The New London battery at a cut-off of III 
fulfills these conditions, (it is probable that the Personal Inventory 
battery will require a readjustment of cut-off in order to include more 

failures). 

Table IV shows that cut-off III for the Hew London battery results in a 
test failure rate of 29 percent of the total population. Thus, according to 
our proposal, 29 percent of the Submarine School candidates would be sent to 
the psychiatrist for Interview. Included within the 29 percent are 80 per¬ 
cent of the "Bads". This figure indicates that not all of the "bad" men are 
"caught", and it may be assumed that 20 percent pass on to School activities. 
However, the figure of 80 percent identification seems to be satisfactory 
when measured against the standard represented by the careful analysis of 
interview "successes" and "misses" given by Wittson, Harris and Hunt.1* 

"Good" men, too, would be present in the group referred for interview. 

However, the latter would not be penalized, since they presumably would be 
passed. 

It is worth pointing out that the procedure outlined above may have an 
additional advantage. Some "bad" men, who might ordinarily pass the 

4 
Wittson, C.L., Harris, H.I. and Hunt, W.A. An evaluation of the brief 

psychiatric interview. J. Psychol., 1945# 16, 107-114. 



interview, 
our teste, 

balance the 

nay be identified because of the additional informtion provided 
It is possible that the advantages in this regard might counter- 
disadvantages inherent in the expected "misses". 

by 

relate/«??1 ^ ?electi°n would cone when the senior medical officer cor- 
V 11 ofJtile data on the “»n's record. Since tho record would be ox- 

nnlv y<?Ur ^ belleve that the t®st procedure suggested would not 
ide 10 ®fflcient ald the psychiatrist, but, under certain cir¬ 

cumstances, could provide enhanced effectiveness through additional inform- 
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APPENDIX A 

Shock-Jualon Test 



SUMMARY 

A method is described for investigating the effects of "emotional stress" 
on reaction time for binocular fusion. 

The apparatus consists of a visual system, an electric circuit for regis¬ 
tering reaction time, and circuit for applying shock to the subject. 

The visual system is enclosed in a portable box. The subject looks into 
the darkened interior of the box and is presented with two spots of green light. 
Due to the employment of Polaroid, one of the spots stimulates the right eye, 
and the other, the left eye. The subject 's problem is to fuse the two spots in¬ 
to a single spot as rapidly as possible after the two-spot stimuli flash out of 
the darkness. Reaction time is recorded by means of an electric timer for one 
condition of fusion, i.e., when the spots are physically close together in space. 
Blank trials involve the presentation of greater separation of spots and 
hence lower degrees of convergence. A depolarizing screen allows for presenta¬ 
tion of both spots to each eye. In this way the experimenter can make sure that 
the subject responds on the basis of fusion and not to the annearance of llaht 
alone. ——— o- 

Certain trials are control trials and involve no shock or threat of shock. 
Shock is presented in some trials, and in others, the apprehension trials, the 
threat of shock is present (due to the presence of electrodes and the temporal 
Juxtaposition of shock trials). 

The most promising measure of performance obtained in this situation is the 
Q score, the interquartile range of reaction times throughout the series. 

Seventy-five representative Submarine School men give an odd-even trial 
reliability coefficient for Q of 0.72. This figure is raised to 0.84 on appli¬ 
cation of the Spearman-Brown formula 

Statistical analyses have been performed to determine the efficiency of 
g in differentiating between "good" and "bad" men (N*577). 

»011 ^e basis of a cut-off score of g ■ 0.10, 24 percent of the "Goods" 
[ Normals and "Questionables" by psychiatric Judgment) are included in the re¬ 
jected category (scores higher than 0.10), while 52 percent of the "Bads" 
( Psychiatric Bads" and "Tank Failures") are rejected. 

VISUAL STIMULATION 

The apparatus employed in visual stimulation is housed in a shallow box at 
the eye level of the subject, it is designed so that each of the subjects eyes 

is stimulated by one of two small circular spots of light; the subject's task is 
to fuse these spots when their physical separation is varied. This dichopic 
stimulation, which is effected by the use of Polaroid film, required different 
degrees of convergence of the subject's eyes as the separation between lights is 

A top view of the visual apparatus is shown in Figure Al.. The subject 's 
head is positioned by means of the hood at the left of the diagram. Immediate- 
ly in front of his eyes are green glass filters (Corning H. R. Emerald Green, 

£18l!?!)v!nd 8<1Uar08 of Polarold "H" glass. A transverse partition supports two 
flashlight units, each of which is viewed by one eye of the subject. Each unit 

/l«8, a cyllndrlcal housing within which are mounted a circular diaphragm 
U in diameter), a disc of Polaroid "H" film, a single flashed glass diffusing 



A diagram of the visual apparatus used 
in the reaction time for fusion experiment. 

« 110 volts A.C. supply 

FIGURE A 2 

Electrical circuits used in the 
reaction time for fusion experiment 



aereen, and a 3.8 volt flashlight bulb. 

The "H" glass In front of each eye la polarized in the same plane as that 
of the "H" film in the corresponding flashlight housing, and in the opposite 
plane from that of the film in the other housing. Each eye sees, therefore, but 
a single circular patch of light; and with the proper degree of convergence the 
subject is able to fuse the circles viewed by the two eyes. 

The flashlight stimulus for the right eye is mounted upon a slider which 
moves laterally and changes the separation between the patches of light. The 
separation is varied between the limits of ^ inch and 3 inches by means of a 
knob and dial arrangement working through a rack and pinion on the slider. An 
auxiliary unit, also operated by a knob at the back of the instrument, consists 
of a sheet of cellophane which may be inserted between the flashlights and the 
eyes of the subject. The effect of the cellophane is to rotate the polarized 
light sufficiently so that each eye sees both patches of light. Uhder these 
conditions the subject may legitimately report seeing four, three, or two patches 
of light (depending upon his state of fusion), but never one. This unit has 
been found to be necessary in order to detect fraud by a subject whose finger 
reactions are made before fusion has actually occurred. 

ELECTRIC CIRCUITS 

The electrical connections are shown in the diagram of Figure A?. The 
circuits are supplied by the conventional 110-volt alternating current. 

a. The flashlight circuit. The flashlights for the left and right eyes 
are wired in series and run on alternating current of 5 volts supplied by a 

transformer. A finger reaction key for the subject and a rotary switch for the 
experimenter are wired in series so that both must be closed in order for the 
stimulating lights to be on. In operation the subject prepares for a reaction 
by depressing the finger key. The experimenter is then able to turn on the 

lights through the use of his rotary switch. When the subject fuses the lights, 
he releases the finger key and the lights go off. 

*i52S circuit. Reaction times are measured, in units of 0.01 sec., 
by a Standard Electric Timer. The interval-registering clutch mechanism is in 
operation only during the time that the stimulating lights are on. The clutch 
is activated by an electrical circuit which supplies alternating current to it 
through one arm of the experimenter's rotary switch and a microswitch which is 
eonneeted mechanically with the subject's reaction key. Thus the timer regis¬ 
ters the interval between the onset of visual stimulation and the subject's 
signal that he has fused the twe lights. 

c. The electric shock circuit, A modification of a commercially available 
electric fence control (Lafayette Radio Corp., N.Y.G., Cat. #K15674) is used for 
elaatrical stimulation of the subject. This instrument employs a gas discharge 
tube and a capacitance to produce a relaxation oscillation which supplies brief 
monophaoic pulses with a peak in the neighborhood of 600 volts. The rate of dis¬ 
charge, 1 to 2 pulses per second in the commercial instrument, has been increased 
o approximately 10 pulses per second by replacing the standard condenser with 

one of lower capacity. 

Electrical stimulation is delivered to the subject's skin through silver 
disk electrodes with the aid of a saline electrode paste. The electrodes are 
held against the skin by means of adjustable rubber straps. Each of the three 
pairs of electrodes is in series with a variable resistance from 0 to 150,000 
ohma for controlling the intensity of stimulation. A rotary selector switch 



enables the experimenter to restrict the stimulation to one electrode pair at a 

time. Stimulation is accomplished by opening a microswitch, which is normally 

closed, to short-circuit the output of the fence control unit. 

d. The resistance bridge. A simple Wheatstone bridge circuit, independent 

of the other electrical circuits, is used for the measurement of skin resistance. 

A microammeter in this circuit may be used as a null instrument so that the ap¬ 

proximate skin resistance may be read from the position of the dial on the vari¬ 

able resistor. The meter also provides a rough indication of the magnitude of 

any galvanic skin responses. 

SUPPIÆMENTARY APPARATUS 

Inter-trial interval, warning signal, and shock duration are timed by means 

of a stop watch. 

PRC; CED UPS 

Figure A3 gives a photograph of the experimental situation. 

As soon as the subject is seated in the chair in front of the instrument, 

the electrodes of the instrument for measurement of the galvanic skin resistance 

are put on the palm and back of the left hand, the subject being assured that 

these are completely inactive and that he can "trust" them. 

The following procedure is then followed: The subject is instructed to 

place his head in the hood, and to tell what he sees. The light is then turned 

on with the spots at "near" separation. If the subject fails to mention how 

many there are, he is asked, "How m&ny spots do you see?" Extreme "far" separa¬ 

tion is then introduced, yielding invariably a response "Two". Now intermediate 

separations are introduced, until the experimenter has succeeded in demonstrat¬ 

ing to the subject the phenomenon of fusion (the movement together of two spots 

until they become one) and, if possible, until the experimenter has determined 

a separation for which fusion reaction time is relatively great. When this 

separation has been determined, the following instructions are given: This is 

an experiment in reaction time. You will observe at your right hand a telegraph 

key. Be careful not to handle the metal parts of this key. Our procedure will 

be as follovo: I will give you a 'ready' signal, at which you are to press down 

on the key, and place your head in the hood. In four seconds the light will 

come on. As soon as you see one spot of light, release the key as fast as you 

can. As long as you see two or more lights, keep the key down. As soon as you 

have responded, or as soon as the light goes out, remove your head from the 

hood, and look over to the left hand corner of the room. In twenty seconds the 

next trial will begin. If you make an error, that is, if you release the key 

while you still see two spots, tell me so, and it will bo all right. Remember 

that you must be both fast and accurate. As soon as you see one spot of light 

release the key as fast as you can. Are there any questions?" 

The practice series is then begun. Twenty trials, 10 "ino" and 10 "outs", 

are given. On some "out" trials the depolarizing screen is placed in position 

and the subject's accuracy checked. If the previously determined "out"^separa¬ 

tion is proved unsatisfactory in these trials, a new separation is used. 

A1 Either of these procedures may be used on any "out" trial during the experi¬ 
ment. The second has proved necessary for the majority of subjects, all of whom 

show great variability on the "out" separation. The first procedure is neces¬ 

sary for those subjects who seom to be responding consistently too fast, i.e., 

fallaciously on all "out" trióla. An objective check on accuracy is necessary 

in these cases. The original, separation often becomes either too difficult or 

too easy for satisfactory use. 
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When these twenty practice trials are completed, the subject is informed 

that a three minute rest period is to come. At the end of three minutea, he 
first control series of 5 "ins" and 5 "outs" is run. The GSR electrodes are now 
removed, and the subject is instructed to remove his shirt, and to seat himself 
on a chair at the side of the apparatus. Three pairs of electrodes are now 
fixed to the subject, one on the calf of the right leg, one on the left shoulder, 
and one on the left forearm. The high member of the latter pair is used in the 

determination of shock intensity to be applied. The intensity of 
that necessary to produce a vigorous contraction of M. abductor pollicis brevis 

and M. flexor pollicis brevis, elicited by cathodal stimulation of the “»ns 
the thumb. When this intensity of stimulation has been determined, the subject 

is reseated at his place in front of the apparatus and the GSR electrodes are 
replaced. The experimenter now equates the intensity of shock through the 
shoulder and leg electrodes to that of the forearm on the basis of the magnitude 
of the GSR, subject's overt response, and subject's verbal report, upon bbe 
completion of this procedure, the following instructions are given: From this 

point on, you will be shocked on certain trials. The shock will come af^er 1 
have given the 'ready* signal, but before the light comes on. Your Job is to do 
exactly as you have been doing. Remember, the shock will come on some trials 

and at some place after the 'ready' signal and before the light comet on. 

Otherwise the procedure is the same". 

The experimental series then begins. Ten trials during which no shock is 

given are followed by 12 trials on half of which shock occurs in random order. 
Eleven trials, all of which are accompanied by shock are then presented, fol¬ 

lowed by 12 random shock and finally 10 no-shock trials. There immediately 
follows a three minute rest during which the electrodes are removed. The sub¬ 

ject is further assured verbally that there will be no shocks. After this 
rest, the final series of 10 control trials is given. Throughout the series 

"ins" and "outs" are given in random order, and in equal number. 

The warning interval employed is four seconds, the inter-trial interval, 

15 seconds. On the trials in which shock is delivered, the shock lasts approxi¬ 
mately through the third second of the warning interval. Whenever the subject 
fails to respond within 5 seconds of the onset of stimulation, the stimulus is 
withdrawn, and on the next trial a new and smaller inter-spot distance is 

presented. 

SOME RESULTS 

A number of calculations has led us to accept the Q value for all in 
trials as a fruitful measure of performance. The Q value is simply the semi- 
interquartile range for all the "in" readings and hence is a measure of varia¬ 
bility of performance. It is possible to compute values for various fractional 

parts of the series ("apprehension" trials, shock trials, control trials) bu 
intercorrelations indicate that the over-all variability measure, £, is best, 
o has the advantage of disregarding occasional, a typical, long reaction times 
and it is generally more convenient than the standard deviation. However, the 
corrélation between the standard deviation (with Chauvenet's criterion applied) 

and § is over 0.90 (48 soldiers examined uring October and November, 1941, at 

Fort Monroe, Virginia). 

Seventy-five representative Submarine School men give an odd-even trial 

reliability for Q of 0.72. This figure is raised to 0.84 on application of tho 

Spearmen-Brown formula. 

Table A1 indicates something of the validity of the shock-fusion test. 



The "Good" and "Bad" groups are composed as described in the Summary of this 
Appendix. A cut-off Q score of 0.10 is used. Data are for men tested up to 
about November 15, 19^2. (Results are not available for men after this date be¬ 
cause of our unsuccessful attempts to simplify the test procedure.) 

Table A1 

Tabulation of shock-fusion data 

"Goods" "Bads" Totals 

0-0.09 232 3^ 266 

0.10 — 74 37 HI 

Totals 306 71 377 

The table indicates that a cut-off of 0.10 rejects 52 percent of the "Bads" 
and 24 percent of the "Goods". Chi square is 21.7, a value which »hows good 
differentiating properties for the test. Discrimination is continued at a sat¬ 
isfactory level at higher cut-offs (Chi-square • 22.3 at 0.12; 23.0 at 0.14). 

Because of the excessive time required for its administration (45 minutes), 
the test was discontinued in our program after December, 1942. 



APPENDIX B 

Item Analyola of the NRC Neurotic Inventory : Submarine School Population 



Using a large population, which became available in the course of 
our experiments, we have made an item analysis of responses for the 
NRC Neurotic Inventory (NRC Form F-2). 

The population consisted of 728 Submarine School men. Of these, 
578 were rated as either "Normal” or "Questionable" by the psychiatrist 
I27 were rated "psychiatric Bads" and 2J, "Tank failures". "Psychiatric 
Bads" and "Tank failures" were combined to make up the validating group 
("Bads"). The "Normals" and "Questionables" were combined to form 
the "Goods". 

The analysis has been made by contrasting the performance of 
"Normals" and "Questionables" with the performance of "Bads" and 
"Tank failures". Frequencies of response given by each class to the 
various items on the inventory wore determined by means of a machine 
scoring method, and reliabilities of differences were determined by 
the Fulcher-Zubin Nomograph (j. Appl. Psychol., 1942, 26, 511-522). 

Table B1 summarizes the composition of groups and gives a des¬ 
cription of results and method. Table B2 indicates the selective 
items. Each selective item answered contributes a point to the 
total sum. 

Percentile norms have recently been determined on a now popu*» 
lation of 1929 men. Table B3 gives reference percentile values. 
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Table Bl 

Compoaltlon of Standard and Validating Groupa 

for Item Analyala, 

together vlth Deacrlptlon of Beaulta and Method 

Validating 
Caeoa 

ISO Submarine 
men ("Bfida" 
and "Tank 
falluroo") 

Character 
of Finding 

41 Itema 

Ö Itema 
P<0.01 

^ Itema 
Pr0.01-.Qg 

24 itema 
P.O.02-.O5 

Table B2 
Selective Items Baaed on Item Analyala 

Standard 
Population 

578 Submarine 
men ("Nórmala 
and "Queation- 
ablea") 

4 T 

23 T 

51 T 

68 F 

118 T 

Score 

5 

7 

8 

9 

10 

6 F 13 F 

29 F 31 F 

52 T 55 F 

72 T 82 F 

123 F I30 F 

Percentile 

1 

5 

10 

18 

27 

15 T 16 T 

33 T 36 T 

57 F 59 F 

101 T 109 T 

135 F 139 T 

149 T 

Table B3 

12 50 

13 60 

14 69 

15 78 

16 84 

18 T 19 F 

37 F 41 T 

60 F 61 T 

112 F 113 F 

142 T 146 T 

19 

20 

21 

22 

Reference Percentllea for Different Scores 
(New Population) 

Score Percentile Score 

17 

Method 

Fulcher- 
Zubin 
Nomograph 

22 F 

49 F 

66 iT 

116 T 

147 F 

Percentile 

89 

95 

97 

96 

99 
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APPENDIX C 

The New London-NPRC Confidential Questionnaire 



1 

C2 

NEW L 0 N D 0 N - N. D. P. C. 

CONFIDENTIAL QUESTIONNAIRE 

«*«*«** 

This booklet is not a teat. It Is a group of questions 

concerning the facts about you and your life. Each question 

Is asked so that you should be able to answer It. Sometimes 

none of the answers will be the exact one you would choose; 

In such a case, choose the answer that most nearly describes 

you. 

Choose one answer, and only one answer, to each and every 

one of the questions. Do not mark this booklet In any way. 

Indicate your answers on the answer sheet. 

I * 



C3 

1. I waa ra-iacd in: 

2. My ovn mother: 

3. My own mother: 

My own mother: 

5. My own father: 

6. My own father: 

country 1 

village 2 

town 3 

city 4 

ia living 5 

died within the last year 6 

died from 1 to 5 years ago 7 

died more than five years ago 8 

is not living 9 

is living with my father 10 

is separated from my father 11 

is divorced from my father 12 

is divorced and remarried 13 

is single after my father's death 14 

is remarried after my father's death 15 

is living 16 

died of Illness 17 

died of accident 18 

died of old age 19 

is living 

died of illness 

died of accident 

died of old age 

is not living 

is living with my mother 

is separated from my mother 

ia divorced from my mother 

is divorced and remarried 

is single after my mother's death 

is remarried after my mother's death 

20 

21 

22 

24 

25 

26 

27 

28 

29 

30 

I 
i 



7. My own parents are : 

C4 living together 3I 

separated more than 5 years 32 

separated less than 5 years 33 

divorced more than 5 years 34 

divorced less than 5 years 35 

not both living 36 

_neither living 37 

8. I was: (Do not count any brothers 

or sisters who died before one year 
of age.) 

9. I was brought up in circum¬ 
stances which were : 

the only child in the family 38 

the eldest child 39 

the youngest child 40 

neither the oldest nor youngest 41 

well-to-do 42 

comfortably off 43 

poor 44 

very poor 45 

10. I was brought up by: 

own parents 46 

own mother alone 47 

own father alone 48 

one parent and one stepparent 49 

two stepparents 50 

grandparents 51 

aunts and uncles 52 

friends 53 

homes 54 

elder brothers and sisters 55 

11. I chose this service 
(Army, Navy or Marines) 
because : 

I wanted to help win the war 56 

I preferred this service to the others 57 

I wanted to get away from home 58 

I had trouble in civilian life 59 

I always wanted to 60 
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12. I finished: 

college 61 

part college 62 

high school 63 

part of high school 64 

only the 9th grade 65 

grammar school 66 

13. I left school the last 
time because I : 

was expelled or suspended 67 

didn't like it 68 

was getting poor grades 69 

needed the Job to help at home 70 

graduated 71 

Joined the Navy 72 

would have been expelled 73 

14. 1 was left back for one reason or 
another a half year or more in 
grammar school or high school: 

yes 74 

no 73 

15. I received: 

good grades 76 

average grades 77 

poor grades 78 

16. When I was in school, 
I had: 

close friends 79 

one or two close friends 80 

a small number of close friends 8l 

a lot of close friends 82 

many acquaintances 8¾ 

17. I had the following trouble 
with my fellow students: 

arguments 84 

fights 85 

none 86 

18. I stayed away from school for 

reasons other than Illness or work: 

frequently 87 

sometimes 88 

never 8$ 



19. I am: 

C6 and have always been single 91 

going steady 92 

engaged 93 

married 9^ 

divorced 95 

separated 96 

divorced and remarried 97 

not engaged» although I was at one time 98 

20. I expect: 

to remain married 99 

to get a separation or divorce 100 

never to get married 101 

to get married after I leave the Navy 102 

to get married after the war 103 

undecided whether to marry or not 104 

21. Before Joining the Service, 
I changed Jobs: 

105 

more than once a year 106 

about once a year 107 

about every two years 108 

about every four years 109 

never 110 

have never had a steady Job 111 

22. I changed Jobs because: 

I got a better Job 112 

I didn't get along with my boss 113 

I was laid off 114 

I was discharged 113 

I Joined the Navy 116 

I didn't have to work Ilf 

118 

119 

120 
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I wati home 121 

23. Of the following I could have my girl back 122 
things> I would 
like moat to have there was a good house for mother and father 123 
this one happen 
to me: I wish I could have a successful life 124 

I could have lots of money 123 

movies 126 

reading 12? 

cars 128 
24. Of the following hobbies, 

my favorite would bes letter-writing 129 

listening to the radio 130 

shot-put, track, boxing, wrestling 131 

tennis, horseshoes, badminton, etc. 132 
25. I like best to 

Indulge in such baseball,basketball, football 133 
sports as: 

hunting, fishing, hiking 134 

135 

26. I read Time, Readers ' Digest, yes 136 
Life, Newsweek, etc.: 
_no 137 

Colliers, Liberty, Sat. Eve. Post, American I38 

Picture magazines 139 
27. NJy favorite maga- Love or 

zlnes, besides romance (True Story, Confessions, etc. ) 140 
the ones already 
named are: Detective, Sports, Western 141 

Mechanical or trade (Pop. Mechanics, etc. ) 142 

Comics (Superman, Dick Tracy, etc.) 143 

ever since I could drive 144 

since I was sixteen 143 

since I was eighteen 146 
28. There has usually been a 

car for me to drive: since I was twenty-one 147 

never 148 

don't drive 149 

ISO 

t 

I 
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29. I have heen called dovn by the 
police for a traffic offense: 

30. I have been picked up by the 
police for other offenses : 

31. I have been convicted of 
these other offenses 

32 I have been picked up by the Shore 
Patrol or by the Military Police: 

53, I have been on report: 

jh, I have had a Summary Court Martial: 

once 15I 

twice 152 

3 times 155 

more than 3 times 15^ 

never 1! 

onoe 156 

twice 157 

3 times 158 

more than 3 times 159 

never I6O 

once 161 

twice 162 

3 times 163 

more than 3 tines l(>h 

___never 165 

once I66 

twice I67 

3 times I68 

more than 3 times 169 

never 170 

once 171 

twice 172 

3 times 173 

more than 3 times 17** 

never IT 

once 176 

twice 177 

3 times 178 

Tnnre than 3 times 179 

never ISO 



35. I have usually been In 
trouble because of: 

C9 sleeping in l8l 

neglect of duty 182 

AOL or AWOL I83 

drinking 184 

insubordination I85 

fighting 186 

_have never been in trouble 187 

36. If I had a million dollars 
that I could spend any way 
I wanted, the first thing I 

would do with my money would 
be: (Choose one from this group) 

invest it 188 

buy a business I89 

give it to my mother 19O 

give it to charity 191 

_buy a car 192 

57. 

I would receive more money 193 

I would like on increase in 
rate or a promotion in I would have more authority 194 

rank because: 
I would have fewer persons to work for 19*? 

38. I often lose out in something by 
not making up my mind quickly enough: 

yes 

no 

don’t know 

196 

197 

JSfi. 

39. I usually like to have others 
plan my work for me: 

yes 

no 

don’t know 

199 

200 

201 

40. I run into people so unreasonable 
that I find it hard, to talk to them: 

very frequently 202 

frequently 203 

occasionally 204 

seldom 203 

never 206 

41. I usually make decisions: 

immediately 207 

by myself after some thought 208 

after getting advice from others 209 

with great difficulty 210 
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42. If I were In command of a detail, yes 211 
I would expect my detail to carry 
out every order without comnent; no 212 

never 213 

43. I have been fairly seriously injured once 214 
in an accident or battle: 

twice 215 

3 times or more 216 

once 217 

twice 218 
44. I have been seriously Injured: 

(broken bones, concussion, 3 times 219 
severe cuts or bruises) 

more than 3 times 220 

never 221 

heartily 222 

a good meal 223 

moderately 224 

very little 225 

frequently 226 

occasionally 227 

rarely 228 

_never 229 

once a day 230 

twice a day 231 

Irregularly 232 

frequently 233 

occasionally 234 

rarely 235 

never 236 

frequently 237 

occasionally 238 

rarely 239 

never 240 

45. I usually eat: 

46. I have upset stomach: 

47. My bowels move: 

48. I am subject to constipation: 

49. I am subject to loose bowels: 
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50. I have headaches : 

once a week 2kl 

once every 2 weeks 2k2 

once a oonth 243 

once a year 244 

never 245 

51. I have had scarlet fever; 
yes 246 

no 24? 

yes 248 
52. I have had St, Vitus Dance; 

no 249 

yes 25O 
53. I have had whooping cough: 

-22-221 

yes 252 
54. I have had measles; 

...no.. 253 

yes 234 
55. I have had infantile paralysis;. 

no 255 

yes 256 
56. I have had malaria; 

_n°-J21 

yes 258 
57» I have had typhoid fever; 

no 239 

yes 26O 

no 261 

58. I have or have had tuberculosis: 

59. I have or have had epilepsy (convulsions or fits): 
yes 262 

no 263 

yes 264 
60. I have had pneumonia : 

no 265 

yes 266 
61. I have or have had syphilis; 

no 267 

yes 268 
62. I have or have had gonorrhea; 

no 269 

270 
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63. 

64. 

I have never 

I have never had 
a venereal I 
disease 
because : 

I drink: 

I have never had Intercourse 271 

exposed myself with a possibly diseased girl 272 

I was careful to use a rubber 273 

used prophylaxis Immediately after exposure 274 

I was lucky 275 

I have had a venereal disease 276 

to excess sometlaes 277 

never drink to excess 278 

don't drink 279 

65. After I have had 

three or four drinks: 

66. I have bitten my nails: 

67. I eat: 

68. I have colds : 

69. I become very nervous: 

I would Just as soon drive as not 280 

I would rather not drive 281 

I don«t drink or don't drive 282 

never 283 

for the last few years 284 

in the past but not now 285 

everything set before me 286 

almost all foods 287 

most foods 288 

_only certain foods 289 

once in two years 290 

once a year 291 

once In six months 292 

once In three months 293 

never 294 

every day 295 

once or twice a week 296 

once or twice a month 297 

——_ never 29ft 

299 

300 
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70. When I become nervous 
it is usually: 

71. I have periods when I feel sad: 

72. These periods of sadness 
usually last about: 

73* These period; of sadness cause me: 

71*. When I am tired, I usually: 
(Choose only one.) 

in the morning 3OI 

in the middle of the day 302 

in the evening 303 

at no particular time 304 

never 305 

nearly all the time 3O6 

about once a week 307 

about once a month 3O8 

about once a year 309 

never 310 

a few hours 311 

several days 312 

several weeks 313 

several months 314 

never have any 313 

to lose weight 316 

to lose my appetite 317 

to lose sleep 318 

to worry 319 

to have nightmares 320 

never have any 321 

go to bed 322 

take a coke 323 

have a few beers 324 

can't sleep 325 

go to ■ories 326 

get a headache 327 

get nervous 328 

get short tempered 329 

330 

a, i 
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75. I an 

76. With reapect to driving an auto¬ 
nobile, I an considered tc be: 

77. I dance : 

78. I play some on one or more 

musical instruments: 

79. I sing: 

80. I have repaired broken electrical gear: 

8l. I have repaired broken clocks or watches: 

82. I have repaired broken furniture: 

right handed 35I 

left handed 352 

-353 

a good driver 33^ 

a safe driver 335 

a clever driver 336 

a daring driver 337 

a skillful driver 338 

a poor driver 339 

_don't drive 3U0 

very well 341 

fairly well 342 

poorly 343 

not at all 344 

345 

yes 346 

__no 347 

very well 348 

fairly well 349 

poorly 350 

not at all 351 

yes 352 

-go 353 

yes 354 

- -no 355 

yes 356 

-ssl-221 
358 

359 

360 

I A 
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11 91 121 ’S! 181 211 241 ; 271 Ü 301 !i 331 

2 92 122 1 52 182 212 : 242 272 3021; 332! 

3 : 93 : 123 ; 153 ; 183 : 213!; 243;! 273!; 303!! 333 ! 

4 94 124 154 ! 184 214 !; 244 !; 274!! 304 ;; 334 ! 

5 95 125 155 185 ! 215! 245;; 275;! 305 !! 335!! 

3 96 126 156 ; 186 216 : 246!! 276 !; 30b;! 336 !! 

P 97 127 157 187 217!! 247!; 277 307 !! 337!! 

*:: 98 , 28 158 ! 188 218!! 248 ii 278;! 308 !; 338;! 

1 :: 99 129 159 !; 189 !! 219 !! 249; 279 ;! 309 ! 339 !! 

100 ; 130!! 160!! 190 !! 220 • 250 !! 280!; 310 ! 340!! 

i 101! 131 161 191!! 221;; 251!! 281!; 311!; 341!! 

;; 102 ! 132!! 162 ! 192 !; 222!; 252 !; 282!; 312 !! 342 !! 

;; 103;! 133!! 163;; 193 ! 223!! 253!! 283!; 313 II 343 jj 

Ü 104 ! 134 164 ! 194: 224!; 254 !; 284!! 314!! 344 ii 

;; 105 ;; 135;! 165 ! 195!! 225!! 255!! 285!! 315;; 345 ii 

BE SURE YOUR MARKS ARE HEAVY AND BLACK 
ERASE COMPLETELY ANY ANSWER YOU WISH TO CHANGE. 

ii 106!! 136 ! 166 !! 196 !; 226!! 256 ;! 286!! 316 !; 346 ! 

i 107!! 137 ! 167 ! 197!! 227!! 257!! 287!! 317!! 347!! 

i 108 ! 138 ! 168 198 ! 228!; 258 !; 288!! 318!! 348 ;! 

i 109!! 139 ! 169;! 199!! 229!; 259!! 289 ;! 319!; 349!! ; 

110;: 140;; 170;; 200;; 230!! 260!! 290 i! 320!! 350!! ; 

111 ; 141 ;; 171 ;; 201 !! 231 !; 261 !! 291 ;! 321 !! 351 ii j 

112 :: 142;; 172;; 202 ;; 232!! 262!! 292!! 322:! 352!; 2 

113:.: 143;; 173;; 203;! 233!! 263!! 293!! 323;; 353 3 

114:; 144 ;; 174 ; 204!! 234!! 264!! 294;! S'M ;! 354 ;,i 3 

115 ! 145 ! 175 ! 205!! 235 ! 265 !! 295 !! 325 !; 355!; 3 

116 ! 146 ! 176 !; 206 !; 236 Í! 266 !! 296;! 326 !; 356;! 3 

117 ! 147!; 177 ; 207 !! 237 ! 267 !; 297!! 327 !; 357 !; 3 

118 ;; 148;: 178 ;; 208 ! 238!! 268!; 298;! 328 ;; 358;! 31 

119 ! 149 ! 179 ! 209 !; 239!! 269 ;! 299 ;! 329 ;! 359;! 3| 

120 ;; 150;; 180;; 210!! 240 !! 270!! 300!; 330 !! 360!; 3< 

I9M FORM I.T.S. 1I00AIO5* 
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SUMMARY 

w-- 0f íiacuf8lona ln September of 1942 at the Submarine Base, it 
and fí! Inventory should be constructed which differed in form 
and ^ntent from those available at that time. Initiative for this project 

officeir**!* Î ! Jew London unit of Project 44 on the suggestion of medical 
officers attached to the Submarine Base. 

nant discussions and revisions led to an inventory in two parts: 

£0n P???S 286 lte,na, ^14 Part (2) of six pages (172 items). In a 
typewritten form this inventory was first administered on October 22, 1942 to 

? ew 0 a 8U “arlne. In addition to the submarine crew, approximately 100 
men drawn at random from the population of Submarine School candidates were 

tri« the diatrltutlon of the responses according to the phyohia- 

h«i oe1?h8lflC8ii°n8 °f tMs 8aa?>1® Population, it appeared that a large num- 
Ï he ^estion3 mieht te expected to differentiate "Goods" and "Bads” 
reliably. Since this preliminary analysis showed promise, it was decided that 
the inventory research should be continued. 

- ^Mting experience had indicated some necessary changes, and a revision 
of the questions was undertaken. ° ' ° 

îheae chanfe^ additional suggestions from different sources were 

iithTSo^L^® 86 f°™- Altogether, this form comprised 112 questions, 

1942 ilth 9 »ï ?vTW°rS- IeBtíne vlth the revlalon wae atartod De cambar 4, 
achícl cana,? “““î aul”arln<!- A i“«® population of Submarine 
School candidates also was given the questionnaire, and on January 16, 1945 

Sn«L9^ta for_556 Sv!4marine School candidates were forwarded to the 

analvfis^r^08^ f " ??ard for item analysls. The object of this 
to determine whether there was any significant value in the 

second form, and if so, to derive a method for scoring the answer sheets. 

PRÒCEDUKE FOR EVALUATING THE FORM 

"GoodÜ^an^oa1^?1^1»8 S/£°o1,0&ftdidfttes were classified into two groups, 26l 
,, ,,-, ^ ^48 • latter were re commanded by a psychiatrist for 

Medical ^Officer11 Î ^ flnally ilaqualified by the Senior 
ïï®n Who 8Ub8equently failed Tank Training were listed as 

Bads regardless of preceding psychiatric Judgment. 

of r«»ïon«îa/ere twan!f!rred t0 Bt&ndard IBM answer sheets, and a tabulation 
ThJ Üach ?i the tWO 81,01158 “a4® hy an IBM Test-Scoring machine 

there are ^ “a“® tend to difffr^tiaíí‘ 
Goods and 'Bads with sufficient reliability to warrant their inclusion in 

a^r^ln^ Tr-SCOrl;,<! ““ “■«> to «CO« »6 sneets according to four scoring schemes. 

method of analysis 

^ SbîÂr 
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of the choice, but aleo by the nature and applicability of the alternate 
choicea. In other words, the distribution of responses is a function of the 
number and kind of the choices that are presented. 

are 8i!en t0 “ake one choice and only one from a set of 
i^n Thu^ ?? nh ? Qai e^chzch°lce b0 considered one in a simple compar- 
nr hu ,„if ^°1°60 1t 2> 3> 4, and 5 are presented, one chooses either 1, 
chooaes ° r9^lni^ coaPlex of choices 2, 3, and 5; likewise he 
renresents ^ íí® comPlex ^ 3, k, and 5. Each choice, then, 
br pl Í aa 1 pl f0rced a;LternQt8-choice situation. Either that item must 
be selected, or some one of the other possibilities must be selected instead. 

shnu’ïhv?iil°r stralShtf°rvard factual material, a multiple-choice question 
question ld approxiniately the aame data as a combination of single-choice 

The sublet ífLS fn the firSt 1ue8tion ln tha New London Inventory, 
as k 4 lndlcate one and only one of the following four items 

ï®°^i community in which he was brought up: (l) country, (2) village, 
data f 4 hl® 8inßle Zue3tlon should yield precisely the same® 
data as the four single-choice questions as to whether one was brought up in: 

toi'or oX.rnwiwïUla8e',îr °r 0lty; (S) M °T ® 
»r (i) country.^vlllage0^1 town.^ °r °lty! “4 <k> (a) °lt3r 

fnn+ro?18 w111 obtain so long as one is dealing with relatively 
With aÍcría^^i8UC? îï® aultablllty of the items is reasonably patent. 
aiestKn an* eríal the r®8P0U8® ÍB 6°verned by tha Phrasing of the 
choir«« ih b7 th® number nature of items included in the total number of 
aïe senaratseore8?0nr ^11 b® relatlvely independent of whether the choices 
are separate or clustered. On the other hand, the more "intangible" the 

f°r VhiCh Cholc®8 are Presented, the more the selection of 

upon the fRotor °f “ - 

tactÄ r: r ó íí?9se“w^ sä 

a00°ral?8tha ‘■^«ing theoretical paSe”; ”eÄ t.o 
«artlv the’eLr t ; r0ï ea"h n-ueeti:'n’ individuals of theee popSlatlone have 
exactly the same choices from which to select the most descriptive response 

?ter(l)qUand î^rom SlV thût X P®raon8 from G Popnlation choose 

rani f Yfr r0 ^ ao”'onf“ ^ j ^ 
t nmber fr0a tha 8 who nhooae ecm 

_5_B Horizontal R»mn 

-ij-ï-ï-- 

Question 0( (B.y) j<0 . (xty) 

•Vertical siuns -c-j-GT+T- 
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Thus we have a fourfold table for determining whether Item (l) 00 ques¬ 
tion 0( discriminates reliably between populations G and B. In a simil.ar manner 
Items 2, 3# 4, and 5 may be analyzed. The Fulcher-Zubln nomograph was used In 
this way to determine tho reliability of all the items in the New London In¬ 
ventory. Statistical stencils were constructed from the most reliable items as 
Indicated by this method. 

RESULTS 

Two of the scoring stencils were derived from analysis of the tabulation 
of results for the items. Another stencil was set up in an a priori manner, 
with no regard for the results in this tabulation. Still another consisted of 
a combination of the latter with one of the former. In the tables below, the 
results for this sample population can be seen for various cut-off scores for 
each of these four scoring devices. Of course, since the tabulation of the 
responses for this same population guided the construction of three of these 
stencils, these tables should not be used as a final basis for comparing the 
selective value of the four scoring schemes. Any such comparison should oe 
based, instead, on the results for a population whose data are not involved in 
the selection of items to be included in the scoring stencils. 

Scoring stencil #1 consists of items which the New London group believed 
might be expected, from an a priori viewpoint, to differentiate "Goods" and 
"Bads". This stencil rejects as follows: 

TABLE El 

Stencil #1 

Critical 
rejection 
score 

14 
10 
8 
6 
5 
5 

Number re¬ 
jected from 
the 261 "Goods" 

5 
9 

20 
42 

59 
97 

Percant- 
age 

1 
3 
8 

16 
23 
37 

Number re¬ 
jected from 

the 95 ’•Bade" 

15 
27 
43 
54 
60 
72 

Percent- 

Sfi®_ 
16 
28 
45 
58 

63 
76 

Stencil #3 consists of the items which differentiated with a high degree 
of reliability (P<0.03). The number of items scored (59) may be insufficient 
to yield an adequate range of scores. Rejection by this device is as follows: 

Critical 
rejection 
score 

5 
4 
2 
1 
0 
-2 

TABLE E2 
Stencil #3 

Number 

rejected 
from the 

261 "Goods" 

3 
' 5 
21 
33 
52 
82 

Peroent- 

agg 
1 
4 
8 

13 
20 
31 

Number 

rejected 
from the 

95 "Bade" 

17 
24 

35 
47 
55 

71 

Percent- 
age 

Ï5 
25 
37 

49 
58 

75 
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Stencil #2 consists of a combination of the items on the #1 and #3 
stencils. Rejection by this stencil is as follows: 

TABLE E3 
Stencil #2 

Critical 
rejection 
score 

-1 
-3 
-5 
-7 
-8 

-10 

Number 

rejected 
from the 

261 "Goods1’ 

3 

7 
16 
37 
46 
75 

Percent* 

age 
1 

3 
6 

14 

18 
29 

Number 
rejected 
from the 

95 "Bads11 

15 

31 
47 
58 
68 
82 

Percent¬ 

age_ 

It 
33 
49 
61 
72 
86 

Finally, stencil #4 consists of all items which, for this sample 
differentiated between "Goods" and "Bads" with P<0.10. In other words, 
#4 was a stencil of all items with a reliability exceeding a relatively 
low level. 

TABLE E4 
Stencil #4 

Critical 
rejection 

score 

7 
4 
2 
0 

-1 
-2 
-4 

Humber 
rejected 
from the 
261 "Goods" 

2 
6 

11 
23 
33 
44 

65 

Percent¬ 

age_ 
1 
2 
4 

9 
12 
17 
25 

Number 
rejected 
from the 
95 "Bads" 

1¿ 

26 
43 
57 
63 
65 
70 

Percent¬ 

age_ 
17 

27 
45 
60 
66 
68 
74 

DESCRIPTION OF STENCIL ¿4 

Analyses carried out in this report have been based upon stencil #4. 

The items marked (4-) are those which indicate "badness" in terms of 
psychiatric criterion. Items marked (-) are indicative of "goodness". 
Thus a high (+) total score designates a man lying on the "bad" side of the 
distribution. 



Dutir^tv^ï1? ?1Ven bõl0W ll3t8 the differentiating itoma. In corn- 

' üaoh lte“ ”“rkeâ (+) ^ 

TABLE E5 
Differentiating Itoma 

9f 32f 
10- î6t 
ilt 37t 
13f 39- 
15 f 43- 
17t 45f 
19f 46- 
20- 5H. 
24| 52+ 

25- 53f 
28* 54+ 
31- 56- 

58* 
59+ 
63- 
64+ 
66+ 

67+ 

70f 
71- 

75- 
76- 
78* 
874- 
89- 
98* 

102+ 
104- 
106+ 

113+ 
115+ 
131* 

133- 169+ 203* 233+ 
138- 172+ 205- 234+ 
139+ 173+ 208- 237+ 
140+ 174+ 209+ 238+ 
157+ 176+ 210+ 241+ 
161+ 177+ 211- 242+ 
162+ 178+ 212+ 248+ 
165+ 179+ 223- 251+ 
164* 187+ 225+ 260+ 
166+ 188+ 226* 262+ 
167+ I89+ 227+ 264+ 
168+ 200- 232+ 268+ 

271- 313* 
276+ 314* 
277+ 324+ 
284* 325+ 
287- 333+ 
289+ 336+ 
293+ 337+ 
295+ 346+ 
296+ 352 - 
306+ 357* 
307+ 
312+ 

PERCENTILE CURVE 

TABLE Bö 
Reference Percentile Valuea 

Nr658. 
(New Population) 

Score Percentile Score Percentile 

-20 
-19 
-18 
-17 
-16 
-15 
-14 
-13 
-12 
-11 
-10 
- 9 

1 
1 
1 
3 
7 

12 
16 
21 
27 
32 
38 

-8 
-7 
-6 
-5 
-4 
-3 
-2 
-1 
0 
1 
2 
3 

44 
50 
56 
62 
68 
74 
77 
82 
86 
89 
91 
93 

Score Percentile 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

96 
97 
98 
99 
99 
99 
99 
99 
99 
99 
99 
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MEDICAL RESEARCH DIVISION 

U. S. SUBMARINE BASE 

NEW LONDON CONNECTICUT 

TO THE COMMANDING OFFICER: 

THE PROBLEM 

The problem of furnlehiAg proper personnel for manning fleet submarines lias 
become Increasingly difficult due to rapid expansion, with resultant decreased 
periods for adequate training. Prior to the present emergency, preselection was 
effected in the fleet by requiring at least one year's sea service and recommenda¬ 
tion by commanding officers, many of whom had the Interests of the submarine service 
at heart. Now, the great majority of candidates for submarine school are either 
"boots" or men with less than six months service. Furthermore, many experienced 
fleet candidates now coming to us are not mentally or temperamentally suited for 
submarine service. 

ATTEMPTED SOLUTION 

At the direction of Commander Submarines, Atlantic, we are doing our best to 
cope with this problem. In collaboration with submarine commanding officers seeking 

liqproveû personnel, a group of medical officers with years of submarine experience, 
working In conjunction with personnel specialists, are seriously attesting to eval¬ 
uate candidates as to intelligence, emotional stability, reliability, neuromuscular 
coordination, and general aptitude for the strenuous and specialized duty of pro¬ 
longed submarine patrol. These characteristics are evaluated by means of examina¬ 
tions, Interviews, and an exhaustive battery of tests. 

YOUR CONTRIBUTION 

On the basis of the scores which 

has made on this battery of tests« we have made certain predictions about this tem¬ 
perament and behavior. In older to evaluate this program it is absolutely essential 
to check these predictions. Therefore, the completion of the attached Performance 
Report is vital. It is realized that final Judgment can be made by a superior offi¬ 
cer only after observation of the man during a period of stress. So it is preferable 
that this report be returned to us after the completion of his first war patrol. 
Selection of proper personnel for submarines Is considered of importance second to 
none. Without your assistance as a Commanding Officer, there Is no method of check¬ 
ing on our efforts. With your help we can furnish you better men. 

Ship Date 

Report covers period from to __________________ 

Report completed by 

Comment____ 



a 
® 
►1 
Hi 

C+ 
*< 

y s5 
o 
o 
*-b 

I 
O 

■C" 

F3 

OB C+ C+ O Hi 

A
d
a
p
t
a
b
i
l
i
t
y
 

d
i
s
c
i
p
l
i
n
e
:
 



F4 

o & £ £ o 
M o H> O P • 
h* oto* St-> trH o 

h* ® 3 

^ S' 3 * 55 
w p* ® 

II pi ct- 
i 

si 

o ou ^ 
i-» œ p 
tr a* 
D H» 
►1 P H 

t—* H* 

ii: 

£ 
VO 

p 
o* 

O VJ 

€♦ 
O' 

a 
€+• 
P I* - 
o' c ct 

00 

H* <♦ 0 
.*♦««1 ¢9 

• P 

B. 

c+ —« o -~J 
O 3 Q 

t-* ^ > O 

0 « 

srg- 
0 o 
o ® 
m m 
c+ œ 

M O ►* r> ^ 
® O o et® 
P ® *-> O' 0 
P> H* ® O 

® 2 2 2 ® a p> 
® 
• apa' 

® Q 

I V) 
m 

t-% B M M 
0 M- H- H 
H- M «• C*- a ® ® 3 
o 0 P* ® 
g* 

œ o 
H> O 

M 0i 
poca 
0- ï P 0 
c+ 3 t-'M 
H* 5 o o c 
0i H; B 

* § C Ct- 
E »O P ►*0 0* 
(-> H 
*< g ® 

P'”’ 

® t* !*» 
O 0 H m 

03 

0 H- 

s 
0 
«■ 

0 § 
® e+ 
0 O 
i a 

p 

0 < P W 0 a o 
. ® 0 0 0 
C ^ 0 ® 0 

*3 0 p o 
® ® 0 P* B 
* os® 

0 O 0 P 

SI'- 8 » ft g o 
0 ® Ct P 
0 0 O 

>• • 

<00 
® o o 
t¡ 0 8 

® a 
0 0 0 

-• o 

5 ^ p 
0 P 0 
0 0 0 
® 0 *«i 
^p 

O O 
M> CD 

eE 
o 0 

S S' 
Q 0 

•i 

B S* 
0 P 
§P* 

0 O 

8 2 
£8. 

p 

«< ä 

g s 
a ® 
0 

B 0J 
0 ® 
X < a 
a 0 

8 § 
ÍLg' 

m¡ 

nn 
vi O 0 

® 

3 
<8 

0O 

o 
® 

a¡ ça 
0 ® 

§ ¾ B m P- 

'-o g 
pi ^ 03 
H* t* 

2 

i 

S^'B'SÍ 

5 p « 

« O' <B W 
P C ® K 
0 0 0 O 
0 0 
o »tí o1 0 
0 r vj 
p 0 
o 0 o 
o 
0 

S' n 

? £ 
I 

S S Sf 
s:i 

«3 ® 
0 

H) 
® 

® 

,3*g 

o »O 0 » o 
*0 ® ® 

p- 0 *-t 
POP 

H» H- 
O O 

g g 
V) 

< 0 p 
0 0 0 
0 I *■ 
0 

S B- §* 
0 io C 
8.^1 

‘ 0P 
® 
0 

0 ® 5) 
0 œ p 
p 0 0 
0 a 0 
000 
«í — «< 
P a 0 

0 £ 
0 ® 
p 0 
0 i 

§ t 0 0 

® ® 
0 0 
® VJ 
m 
0 P 
® 0 
0 o 

fe 



F5 

> 
S' p< 

*-ï O > H* 
O ^ P> 

• « a • 

o o 
1 

g. 
g 
ft- 

*1 »O H- ö 
O O et- is 
M 3 «O *Ö 
M» fe •* O 
l» H* 3 
o' a1 p* 
H» H* P 
t—1 I—■ <D O* 
H* H> CD H" 
ct C+ i (-> 
«< V I 

ro §f 
o- 

3 . s 

(-* O 3 

? £ 

Ct 
o 

3 
ft S.§8Se 

H* »O H 
00 O CO H 
CS H O ffi 
0D Ç+ O P- O' 

8 = 0° 
H- p H) ft 
ft CD M) K 
«<( fj 

CD 3 
3“ œ 
H- t 
*3 

I £g 
<< P 

ft O O 
H* CD H- 
S 00 ^ ro o 
* g g 

P- i 

p 
et 

t-b tí 
O »3 

g ^ § B 

M *3 gro 
3 
I 

P- 
CD 
3 

^ O' 
ft p 
O 

3 
ro 
H 

h-1 *3 M, h4 
- t* *1 ►! 

i-4 *: 
ro 

3 M 3 
• H* 

ro ro 
p. p* 

S' 
3 . 
•3 H et 
Q 3 

•-D 
O 
1 

P W CüH » 
H t* et o ro 
•3 O S» CD H 
O 3 3 et H- 
h- P1 a p 
3 m ro o o* 
et (-> œ H- M 
o v< *. tj ro 

s SS i g 
“ s • g* 

t tl 
I 

3* et «1 *■! 
H- g O *? 
œ 5, H ro 

ll^I 
M> 3 K 
P V) 
3 <♦ P< 
P p* t* t* 
et H co 3 

$ 
3 
SJ* p 
o 
et 
O 

et 
O 

3 
£ 

3« g 
3- (S et 
p o 5 

M 
P*«« 
ro CD ^ 
t* p 
H H 
^ g 
et o' 
O H 

CD 

a* > 
< h* » 

ft 
V» 

CD 

“ 'S 

? 8 S? 
êh 
• ro g 

s se 
I? 

O P< H- « 



■■«■■NIRMIini 

Gl 

APPENDIX G 

Correlations of the First 12 Iter^ in 

the Officers » Rating Scale with the 

Final Item 



» 

Tatole Gl gives data on the correlations of each Item of the first 
1? Items with the final item of the Officers' Rating Scale (Appendix F). 
Ic will toe obaerved that all of the items correlate to a degree higher 

than .54 except item 4, "Use of Alcohol". The correlation for the 
"alcohol" item is only .36. Clearly, use of alcohol is not an important 

determiner of an officer's Judgment. 

The average score on the first 12 items has a correlation with item 
13 of .92. Thus, the average score on the first 12 items and the "over¬ 

all" item score are highly related. 

TABU! G1 

Correlations (Uhccrrocted for Broad Categories ) Between Bach of the First 

12 Items and the Final "Over-all" Item in Officers » Ratings 

Item 
Correlation 
with Item 13 Item 

Correlation 

with Item 13 

i 11 

2 

3 

4 

5 

6 

.69 

.80 

.69 

.36 

.66 

.84 

7 

8 

9 

10 

11 

12 

.60 

.69 

.54 

.84 

.70 

.88 

Average Score 
on 12 Items .92 

Average Score 

on Items 1, 3, 

4, 7, 8, 9, 11, 
and 12 .90 

i 

I 




