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Preface

More than a thousand aviation psychologists and psychological
assistants working in Psychological Research Units and Medical and
Psychological Examining Units gathered and processed the data pr.
sented in this report. Most of these men worked in a specialized capao.
ity: test development, administration of printed tests, administration
of apparatus tests, scoring, and records and reports. The names of
these men are given in Appendix D.

The Classification Program received general supervision from CoL
John C. Flanagan, Chief of the Psychologleal Branch, Research.
Division, Office of the Air Surgeon, Headquarters Army Air Forces,
Washington, D. C., and detailed supervision from Col. Frank A.
Geldard, Chief of the Psychological Section, Office of the Surgem
Headquarters AAF Training Command, Fort Worth, Tex. The bulk
of the validity studies were accomplished and many of the processing
statistics accumulated by the Statistical Analysis and Records Unit,
Office of the Surgeon, Headquarters AAF Training Command, di.
rected by Lt. Col. Walter L. Deemer, Jr. Since Colonel Geldard
had the direct responsibility during the war for the conduct of cia-
sification activities in the Training Command, he was originally
scheluled to be the editor of this report. An overseas assignment to
set up a selection and classification program for the Philippine Air
Forces prevented Colonel Geldard from undertaking this responsi.
bility.

The preparation of specific chapters and appendices was accom.
plished as follows:
Chapter 1:

The Selection and Classification of Air Crew: Maj. Philip IL
DuBois.

Chapter 2:
Psychological Organizations Concerned with the Selection and

Classification of Air Crew: Major DuBois.
: Chapter 3:

The Classification Batteries: Major Dufois with the assistance of
Master Sgt. Harley 0. Preston, who prepared the tabular
material.
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Chapter 4:
Results of Validity Studies: Major DuBois with the assistance of

Master Sergeant Preston and Staff Sgt. Thomas E. Peltier, who
brought together most of the tabular material

Chapter 5:
The Experimental Group: Maj. Robert L. Thorndike. The ex-

perimental group project was initiated by Col. John C. Flan-
gun. Detailed plans and arrangements for recruiting the
members of the group were made by Capt. Chester A. Harris
assisted by Capt. William G. Mollenkopf. Assembly and analy-
sis of the results were carried out by the Statistical Unit, Head-
quarters AAF Training Command. The case rtudy materials
were prepared by Maj. William E. Walton.

Chapter 6:
Special Activities Related to Selection and Classification: CpL

Samuel B. Lyerly. The section on the Psychological Mission to
the Philippines was written by Colonel Geldard.

Chapter 7:
Summary: Major DuBois.

Appendix A:
Processing Statistics: Staff Sgt. Harley B. Smith.

Appendix B:
Chronology: Corporal Lyerly and Staff Sergeant Peltier.

Appendix C:
Illustrative Case Studies of Individuals in the Experimental Group:

Major Walton.
Appendix D:

Personnel Records: Capt. Julien V. Weston assisted by Sgt. William
A. Crowdis, Jr., Cpl. Winifred S. Davis and Cpl. Noel W. Stewart.

Corporal Lyerly, in addition to writing chapter 6, prepared the
Table of Contents, the lists of tables and figures, and the index. In
addition to their specific responsibilities the enlisted men assigned
to the preparation of this report performed numerous duties such as
checking source records and proofreading. Of the production staff,
Miss Mary F. Kingrea deserves special mention for her expert
assistance.

Pnui, H. E DuBois

Lt. Col., Air Corps, Editor.
2 Aiam 1046.
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CUMTEON__________

The Selection and Classification
,. of Air Crew.

In the development of plans for the application of psychological
~techniques to the selection and classification of air crew 11 in Worla

War H there were three stages, distinct chronologically: (1) selection
for the single air-crew speciality of pilot; (2) selection for ar-mwrl
training on the basis of a screening examination, with subsequent
classification based partly on a battery of aptitude tests; and (3) pre
liminary selection with a screening examination, followed by further
selection fnd eventual classification on the basis of the results of
aptitude tests and other pertinent considerations.

Prior to the national emergency preceding World War II the only
air-crew specialty was that of pilot. Selection was a matter of choos-
ing the best applicants on the basis of age, educational qualifications,
and the results of a thorough medical examination. The original plan
for the use of psychologists in the Army Air Forces was to develop
psychological tests to supplement the medical examination in the seleo-
tion of pilots. By the time the Aviation Psychological Program was
actually operating it became desirable for the psychologists to use
their techniques both for selection for air-crew training and for later
classification for a specific specialty: Pilot, bomba"ier, or navigator.
The preliminary screening device was the AAF Qualifying Examina-
tion administered by hundreds of aviation cadet examining boards
throughout the country, while classification was effected by the use of
a battery of aptitude tests administered in the classification centers to
candidates who had been selected for air-crew training through
attaining a passing score on the screening examination.

As the classification tests came to show excellent prediction for suc.
cess or failure in training of pilots and navigators and reasonable suc-
cess in predicting the outcome of bombardier training, and as the sup.
ply of candidates greatly exceeded training requirements, the selection
and classification program gradually moved into the third phase where
acceptance by an aviation cadet examining board on the basis of the

I In the early part of World War It the three officer air crew positions were pilot.
bombardi.r and navigator. Later the omcer air crew catriorlee of radar observer and
flight engineer were established.

1

. . . . .. .



tu

6.3 Arrangement of the Aviation Cadet Educational
Examination . . . . . . . . . . 262

6.4 Correlations of Classification Test Scores and Stan-
ines with Aviation Cadet Educational Examination. 263

6.5 Correlations of D-8 Selection Battery with Low
Altitude Bombardier School Criteria . . . . . . . 264

6.6 Relation Between Composite Test Score and Gradu-
ation or Elimination in D-8 Bombardier Training.. 264

6.7 Number Tested with D-8 Selection Battery and
Number and Per Cent Selected for D-8 Training bY
each Psychological Detachment . . . . . . . . . 265

6.8 Bombardiers and Navigators Screened by Airborne
Testing Teams.. ...... 268

6.9 Bombardiers and Navigators Recommended for
Radar Training. . . . . . . . . . . . . 269

6.10 Composition of Radar Observer Stanine, Battery
of June 194. .... ............. 2696.11 Composition of Flight Engineer Stanine, OBattery

of June 194 . ......... . ....... 270
6.12 Distributions of Lead Crew Aptitude Scores. . . . 282
6.13 Intercorrelations of Variables Entering into the

Pilot Lead Crew Aptitude Score . . . . . . . . 283'
6.14 Intercorrelations of Variables Employed in Do-

termining the Navigator Lead Crew Aptitude
Score. . . . . . . . . . . . . . . . . . . . . 23

6.15 Printed Tests in the French Classification Battery. 286;
6.16 Psychomotor Tests in the French Classification

Battery. .. .. . .. .... .. . . . . . . 286,

6.17 Weights Used in North African Testing of French
Aircrew Candidates . . . . . . . . . . . . . . 287'

6.18 Means and Standard Deviation of Tests Administered
to French Aircrew Candidates in North Africa . , 288

6.19 Means and Standard Deviation of Printed Classi-
fication Tests for Four Filipino Groups and One
United States Sample. . . . . . . . . . . 294:

6.20 Critical Ratios of Differences in Means of Printed
Tests Among Four Filipino Groups and One United
States Sample. ..... ....... 295,

6.21 Tests in the Filipino Weather Observer Battery... 299:

XIV

F -4,



cHATE ON!__________
The Selection and Classification

of Air Crew,

In the development of plans for the appliat of A A)"
techniques to the selection and clali& atios of air crew Iin W61a
War II there were three stages, distinct cb-" w"omolly: (1) seectIon
for the single air-crew speciality of pilot; (2) ssctm for air-evw
training on the basis of a screening euamiovnt, with subsequent
classification based partly on a battery of aptitude tests; and (3) prse-
liminary selection with a screening examination, followed by further
selection hnd eventual classification on the basis of the results ofI aptitude tests and other pertinent consid

Prior to the national emergency preceding World War II ths only
air-crew specialty was that of pilot. Selection was a matter of choos.
ing the best applicants on the basis of age, educational qulilflcatiom
and the results of a thorough medical examination. The original plan
for the *use of psychologists in the Army Air Forces was to develop
psychological tests to supplement the medical examination in the seleo-
tion of pilots. By the time the Aviation Psychological Program was
actually operating it became desirable for the psychologists to use
their techniques both for selection for air-crew training and for later
classification for a specific specialty: Pilot, bombardier, or navigator."
The preliminary screening device was the AAF Qualifying Examina-
tion administered by hundreds of aviation cadet examining boards
throughout the country, while classification was effected by the use of
a battery of aptitude tests administered in the classification centers to
candidates who had been selected for air-crew training through
attaining a passing score on the screening examination.

As the classification tests came to show excellent prediction for suc-
cess or failure in training of pilots and navigators and reasonable suc-
cess in predicting the outcome of bombardier training, and as the sup-
ply of candidates greatly exceeded training requirements, the selection
and classification program gradually moved into the third phase where
acceptance by an aviation cadet examining board on the basis of the

"lIn the early part of World War II the three oficer air crew jpoyltionawere pilo,
bombardler and navigator. Later the officer air crew categorles of radar o4=riet rem

Ilst engineer were estabiltebet
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qualifying examinativi no longer constituted a final commitment for
avAhtion cadet training. The candidate who succeeded in passing
this test was accepted for further screening on the basis of the classi-
fication battery, which also helped determine the particular specialty
in which he would be trained.

In addition to this psychological -rceing and classification other
factors entered into consideration at each step. A candidate might
be disqualified medically either by the aviation cadet examining board
or at the classification center. Since only volunteers were accepted
for air-crew training there was preliminary self-screening on the basis
of motivation. Preferences were also important determiners of classi.
fication and relatively few men were ever trained for a specialty in

j which they did not evince a high degree of interest.

TIlE PSYCMOLOGICAL PROBLEM OF SELECTION

The psychological problem involved in selection is relatively simple
and straightforward. Given a number of candidates of which only
a smaller number can be trained, the problem is simply to apply the
available measures which will best predict success and to choose the
top renking candidates in sufficient numbers to fill quotas. When
more than a single measure is available, results are combined into a i
single composite score. If this single score is to be maximally pre-
dictive, two facts about each component must be established on the
basis of studies with previous groups of subjects: the degree to which
the test predicts success, and the relationships of the test with the other
tests in the battery. With this information, it is possible to provide
a suitable weight for each test. In general, the better a test predicts
tuccess, the more it should be weighted, while the higher its relation-
ships with the other tests in use the less it should be weighted relative
to the other tests. With the weights determined, the score on each
test is multiplied by the appropriate weight, and the results added to-
gether. Since this sum is often a large number, it may be reduced in
size without appreciable loss of predictive efficiency by dividing all
weighted sums by the same arbitrary number or by other statistical
treatment. In the classification battery, the final scores were single
digits, with 1 the lowest possible score and 9 the highest.

TIlE PROBLEM OF CLASSIFICATION

The problem of classification is more complex, one important differ-
ence beiig that in classification there are no men left unassigned. The
goal is fairly clear, namely to maximize the effectiveness of an organi-
zation, in this case the combat units of the Army Air Forces, by rnak.
ing appropriate training assignments. To accomplish this, informa-
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tion would have to be available not only on the probable success of

each individual in each specialty but also the relative importance of
each position in the over-all organization. While predictive scores
were available for all air-crew positions, the relative importance of
each specialty remained unknown. Moreover, a judgment made in
this respect would have temporary value; with changing equipment
and shifting logistics different specialties assumed different positions
on the scale of importance. The solution actually worked out in prac-
tice did not have complete theoretical justification, although it appears
to have been successful and the pragmatic test is clearly the important
one for a nation at war.

Most men volunteering for air-crew training during the war wanted
to be pilots. T'he quotas for pilot training greatly exceeded the quotas
for the other air-crew positions. The result was that in the early part
of the war practically every candidate who ,net the medical qualifica-
tions, passed the screening examination and wanted to be a pilot was
sent into pilot training. The losses of pilots in combat were fewer
and training elimination rates were lower than anticipated, so that
more pilots were available than were actually needed in operations.
It was possible to practice continued selection of pilot personnel in
the later stages of training and in the combat theaters and still have
a sufficient supply to meet all de ands.

Qr'otas for navigator and bombardier training were always small
in comparison to quotas for pilot training. For the early portion of
the war, approximately half of these quotas were filled with men elimi-
nated from the pilot schools and approximately half with students
without prior air-crew training. Later the proportion of new trainees
increased. W1hile interest in these specialtles was never as great as
for pilot training, it was generally possible to fill quotas with men
evincing high degrees of interest. Because of the early recognition
of the importance of having good navigators and because of the iz:ter-

S"-'t shown in this specialty, navigator training was the first air-crew
position for which it was possible to establ:ish minimum standards in
terms of aptitude scores on the classification battery. Men with
mathematical skills appeared to be especially interested in navigation.
Subsequent need for navigators in the tfleaters of operations was such
that good navigators were practically always available.

The picture with regard to bombardiers was somewhat different.
In comparison to the needs, relatively few men l)referred bombardier
training to pilot or navigator training. Until the bombardier train.
in- prog"m was relatively complete, high standards in terms of apti-
tude scores were not employed. In all theates of operation super.
lative bombardiers were scarce. The ret,.ons for this scarcity were
probably three-fold: (1) The continuously increasing importance of
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good bombardiers in combat operations throughout World War I at-
tendant upon the unprecedented swing to heavy and very heavy bom-
bardment techniques; (2) shortcomings in the recruitment, selection
and classification of bonbardiers; and (3) deficiencies in their train-
ing, at least in the early part of the war. It is probable, however,
that the program for selection and classification of bombardiers was
successful to a fair degree, perhaps to a greater degree than can be
known with certainty. The problem of assessing the results of classi-
fication is a complex one, especially so in the case of the bombardier
whose performance in combat is not entirely self-determined. Faulty
navigation or piloting caused bombing missions to abort; moreover,
there are innumerable conditions, instrumental and meteorological,
which may render even the best bombardier's skill ineffective.

* At the end of the war the psychologists were able to predict success
in all the air-crew specialties, including two new positions introduced
during the course of the war, those of radar observer and flight engi-
neer. It is not possible, however, to state that maximum results were
obtained from the use of the available data.

PSYCHOLOGICAL RESEARCH AT TIlE AAF SCHOOL OF

AVIATION MEDICINE

The prewar work most directly influencing the Aviation Psychology
Program in World War II was carried on by flight surgeons at the
JA AF School of Aviation Medicine, which was established originally
at Mitchel Field, N. Y., moved later to Brooks Field, Tex., and finally
to Randolph Field, Tex. Most prominent in this program was CoL
Neely C. Mashburn, who taught aviation psychology to medical ofli-
cers taking the flight surgeons' course and who conducted a program of
psychological research and development. One of his associates at
the school was Brig. Gen. Charles R. Glenn, who during the early
part of World War II was the surgeon of the AAF Training Com-
mand, in which the classification of air crew was carried out. He was
succeeded in this post by Colonel Mashburn.

Building upon earlier work during World War I on tests of re-
action time, steadiness and observation, experiments with psycholog-
ical tests for the selection of pilots were resumed in 1926 when the
.4.hool was at Brooks Field. Tests were administered before the stu-
dents begar flying training and records were kept confidential until
the students were graduated or eliminated from the actvanced flying
school

The first apraratus test in this experimental program was the
Thorne Reaction Time apparatus devAold in 1925 by Col. Frederic
I. Thorne. It measured simple and discriminative reaction time to
visual or auditory stimuli. Of a sample of 1,214 students tested
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between 1926 and 1930, 468 were graduated and 806 were eliminated

either in primary or advanced flying school for failure to make satis-
factory progress in flying training. A definite relationship between
success in training and scores on the test was observed, the biserial
validity coefficient being .17.

In 1926 a complex coordinator consisting of an adjustable seat, and
airplane stick and rudder, and somewhat akin to the Reid apparatus,
was constructed by D- L. J. O'Rourke and tried out at the School
of Aviation Medicine. In front of the controls was a panel on which
were rows of parallel lights. Certain stimulus light patterns were
presented on the apparatus and the subject had instructions to make
appropriate responses with the controls. Reactions were made with
the rudder alone, the stick alone, or with the stick and rudder com-
bined. A score based on complex reaction time yielded a biserial
validity coefficient of 0.38 for graduation-elimination in flight train-
ing. This was based on 1,394 cases entering training between Novem.
ber 1907 and November 1931, of which 582 were graduated and 812
were eliminated.

In 1931, active work began on a serial reaction apparatus devised
by Colonel Mashburn. This test, under the name of the complex coor-
dinator, was used in the classification of air crew throughout World
War II. It involves serial reaction to light patterns by means of
manipulation of a stick and rudder bar. It has numerous advantages
over prior apparatus tests, including automatic present. tion of stimuli
and ease in administration and scoring. In its current form only 15
minutes are required for administration compared with 2 hours for
the O'Rourke test and one operator can test several subjects simul-
taneously. The first study of its validity showed that it was as valid
as the O'Rourke complex coordinator, the biseriul validity coefficient
'against graduation-elimination being 0.3" for 1,713 cases, of which 789
were graduated and 924 eliminated.

The importance of the development of speedy and effective methods
of pilot selection was pointed out by Colonel Mashburn in 1938: 2

In a period of emergency such as existed In 191?, where the time fae'or to
of such great Importance, the present systemn of selection will slow up the training
programs tremendously. These Inapt students are slow in abiorbing Instruction

and set the pace or rate of advance for tine entire class. These ftllure students
vre not only expensive liabilities from a monetary standpoint, but In time of war
the expense would be of small importance compared to the loss from the service

of badly nepied personnel caused by slowing down the flow of graduate pilots
by chokIng the training schools with unpromising studlents. These failure students
are a liability themselvis, and in addition exclude other more promising Utudents
from tralilng.

In ad(ition to the work on apparatus tests steps were also taken at

8 Mashburn, C. C. Poychology, School of Aviation Medicine, itandolph ritid. Tie
1938. p. 190.
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the Schoal of Aviation Medicine to standardize a personal history and
psychiatrie interview designed to yield an "adaptability rating for
military aeronautics," which became a part of the medical examination
given to all candidates for flying training during the war.

Increased Research on Pilot Selection
With the outbreak of war in Europe in 19289 new impetus was given

to the problem of developing practical procedures for the prediction
of aptitude for flying. Psychological studies were resumed in Great
Britain, Canada, France alnd Germany. In the United States the Civil
Aeronaut ies . ut hority (CAA) obtained its first allotment of funds for
research on problems of the selection and training of aircraft pilots.

4 These funds were administered by a committee of the National Re-
search Council appointed for the purpose. Later, psychologists were
commissioned for service in the United States Navy to work on prob-
lems of naval aviation. The CAA and Navy programs were, however,
contemporaneous with the work in the Army Air Forces. With men
with experience in the CAA testing program entering both services,
it provided in individual cases certain orientation in the problems of
aviation that might otherwise have been lacking. The CAA findings,
report(d during the course of the war, added considerably to the sum
of knowledge on aviation psychology.

SELECTION AND TRAINING IN TIE ARMY AIR CORPS

With the mounting international tension in Europe and the outbreak
of actual hostilities in 1939 the Arimy Air Corps (which was to become
the Army Air Forces in 1942) rapidly expanded. While the air arm
of the Army had been active in the 20 years following the armistice
of 1918, a~pr'iatiolls, eqtJipnut aid facilities were limited. In the
1920's strength was generally under 1,000 officers and 10,000 enlisted
men. In the following decade slow expansion began but the selection
of ien for flying training was chit-fly a matter of choosing a relatively
small proportion of applicants on the basis of educational require-
nients and high physical standards.

Of the pilot trainees approximately 20 percent were commissioned
personnei of the regular army and about 80 percent were cadets be-
tweell the ages of 20 and 26 who entered training directly from civilian
life. For these cadets 2 years of college work or its equivalent was the
ediUc:tional requirement. 'Ihe medical ,xamination wns so rigid that
approximately 80 percent of those applying failed to pass. About two-
thirds of the rejections were for what are ordinarily called physical
reasolms while the other rejections were for psychiatric reasons.

tihring the 8 montlis of primary training and 4 months of specialized
or advanced training eliminat ions were very numerous. Of 4,177 who
began flying training between 1920 and 1935, 1,03a completed the
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course and 2,544 were eliminated, an elimination rate of 61 percent.
While it was recognized that the disqualification rate prior to train-

ing and the elimination rate in training were both high, the matter
was not of great concern to the Army so long as it was on a peacetime
basis. There were always sufficient numbers of trained pilots for
peacetime needs. The extremely small proportion of applicants who
finally became rated pilots was, however, of great concern to officers
who were planning for expansion of the training program in a time of
emergency.

In the years immediately prior to American participation in World
War II expansion of the Air Corps gradually accelerated. When on
12 January 1D39 the'President asked Congress for $30,000,000 for Air
Corps personnel and equipment, the Air Corps had only two fields
Kelly and Randolph, near Sah Antonio, devoted to the training of
aviation cadets. Shortly thereafter the authorized peacetime
strength of the Air Corps was increased to 3,03 officers and 45,000 en.
listed men. Plans were made to utilize civilian flying schools for the
primary training of flying cadets, a program which began on 1 July
1939. In June 1P10, as France was overrun by the German armies,
the War Department announced plans for training 7,000 pilots and
3,600 bombardiers and navigators annually. New army air fields were
built and instead of a single Air Corps Training Center at Randolph
Field, Tex., three air corps training centers were established with
headquarters at Maxwell Field, Ala.; Randolph Field, Tex.; and Mof.
fett Field, Calif. Bombardier training was inaugurated at Lowry
Field, Colo., on 16 July 1940 with the entrance of the first class of
bombardier instructors. In August a course for Air Corps navigators
was begun by the Pan-American Airways at Miami, Florida. The
first navigator training in Air Corps schools began at Barksdale Field,
La., in November of that year.

ESTABLISIIMENT OF PSYCHOLOGICAL RESEARCH
ORGANIZATION IN HEADQUARTERS AAF

Throughout World War I the Aviation Psychology Program was
the responsibility of the Air Surgeon, Headquarters Army Air Forces,
Washington. As early as 1912, responsibility for determining what
army personnel were eligible to fly was a function of niedical officers.
While determination of fitness for flying had been largely a matter of
physical examinations, it was a logical extension of the surgeon's
function to include aptitude requirements when plans were made for
selecting large numbers of pilot trainees.

The organization which came to be the P.sychological Branch of the
Office of the Air Surg,on, Headquarters Army Air Forces, began its
history as a psychological research project in the Medical Division,
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Office of the Chief of the Air Corps. The continued acceleration of
the pilot traininsg program and the realization that psychologists in
Europe, Canada, and the United States were making new advances in
the prediction of pilot success led the Chief of the Medical Division of
the Office, Chief of the Air Corps, to initiate on 23 May 1941 a pro-
posal to establish a psychological agency to develop and validate a
battery of printed and apparatus tests for use in the selection of pilots.

The proposal was approved by the Chief of the Air Corps on 14
June 1941. Col. John C. Flanagan, in civilian life associate director
of the Cooperative Test Service, New York City, was commissioned
in order to direct the work of the new agency and he reported for
duty on 16 July 1941.

Work was begun immediately on the development of a program of
psychological research on aviation cadets. On 15 August 1941 plans
for psychological testing had progressed to the point where it was
possible to make specific arrangements for testing. An agreement
was reached with the Training Division, Office of the Chief of the
Air Corps, whereby 6 hours were to be set aside in the program of
the pilot replacement training centers for the administration of pFV.
chological tests to all cadets passing through these centers. Results
of the tests were to be used only for research purposes until such
time as their validity had been established. The Training Division
agreed to make records of all cadets available to the Medical Division
so that test scores could be correlated with success or failure in
training.

Analysis of Faculty Board Proceedings
One of the first studies undertaken was an analysis of the reasons

stated in Faculty Board proceedings for the elimination of cadets
from pilot training. On the basis of a preliminary analysis of 300
cadets who were eliminated from flying training during early sum-
mer of 1941, categories were established foe analyzing the cases of
1,000 additional cadets eliminated during the summer and fall of the
same year.

Faculty Board proceedings consisted of reports prepared by flight
instructors and check pilots giving reasons why cadets failed to learn
to fly. Categorizing these reasons under four main headings the
frequency of comments was found to be: coordination and technique,
81 percent; alertness and observation, T0 percent; intdligence and
judgment, 68 percent; and personality and temperament, 43 percent.
Under each of these categories were a number of more or less general
traits definable in terms of observable behavior in the flight situation.
Under intelligence and judgment these subtraits were: judgment,
foresight and planning, memory, and comprehension. Under alert-
ness and observation the subtraits were: visualization of the flight
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course, estimation of speed and distance, sense of sustentation, divi-
sion of attention, orientation, and speed of decision and reaction.
The subtraits under coordination and technique were: coordination,
appropriateness of controls used, feel of the controls, smoothness of
control movement, and progress in developing technique. The traits
under *personality and temperament were: absence of tenseness, ab-
sence of confusion and nervousness, absence of fear and apprehension,
s-uitable temperament, and motivation and attitude.

This analysis, carried along concurrently with the plans to estab-
lish testing facilities, provided not only a number of Lypotheses on
which research tests could be constructed but also a framework for
assigning areas of research to the four psychological research organi-
zations which were to be established in the field. One unit was to
work on tests of personality and emotion, another on psychomotor
tests, a third on intellectual tests, and the fourth on tests of perception.

In selecting the original research battery all available tests were
considered and the evidence which had been accumulated in earlier
studies was evaluated. The problem was approached by establishment
of the characteristics for which it was desired to test and by selecting
various tests which were judged to be suitable for the measurement of
these traits.

Selection of Officers for Field Units
In order to staff the Aviation Psychology Program, records of officers

in the Office Reserve Corps were inspected and qualified Reserve officers
who were available were transferred into psychological work. The
majority of officers originally assigned to the program, however, were
men selected and commissioned from civilian life. In selecting these
officers extensive use was made of information obtained from the Na.
tional Research Council and the National Roster of Scientific and
Specialized Personnel. Invitations to apply for a commission were
extended to approximately 55 psychologists selected on the basis of
education, leadership, and achievement in the field of psychology.
Certain men were selected for assignment to reseatch in fields such as
intelligence and judgment, perception and observation, coordination
and technique, and personality and temperament. Others were se-
lected for duties such as the construction of tests, the application of
testing procedures and the statistical analysis of results.

The director selected for what became Psychological Research Unit
No. 1, Maxwell Field, Ala., was Lt. Col. Laurance F. Shaffer.
The research area assigned to this unit was the development of tests
of personality and temperament. Research in the area of psychomotor
tests was to be concentrated at San Antonio, Tex., joint respoisibiIities
being assigned to Psychological Research Unit No. 2 at Kelly Field,
with Lt. Col. Robert T. Rock as director, and the Schc- of Aviation
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Mcdicine, Randolph Field, of which the Research Section of the De-
partment of Psychology was headed by Lt. Col. Arthur W. Melton.
The reason for this joint arrangement was that the school had better
facilities for the development and construction of psychomotor appa-
ratus than would be available in any of the processing units, although
actual try-out woukl have to be conducted at such a unit. It. Col.
J. P. Guilford was selected to head Psychological Research Unit No. 3,
Santa Ana, where the development of printed tests of intellectual func-
tions was the primary research responsibility. Col. Frank A. Geldard
was selected as director of Psychological Research Uait No. 4, Elling-
ton Field, Tex., with primary responsibility for perceptual test de-
velopment. Although this fourth unit was formally activated, it
never materialized and Colonel Geldard headed the Psychological
Section, Office of the Surgeon, Headquarters, AAF Flying Training
Command. Other psychologists were commissioned for the key posi-
tions in the various unit&

OPENING OF PSYCIOLOGICAL RESEARCII UNIT NO. 1

On 6 September 1941 the first of the Air Corps Replacement Centers
was officially opened at Maxwell Field, Ala. Fifteen days later Lt.
Col. Laurance F. Shaffer reported to supervise psychological testing.
His mission was indicated in the letter quoted below:

WAR DEPARTMENT

OFFICE OF THE CHIEF OF THE AIR CORPS
WASHINGTON

Ocrooa 2, 1941.

Subject: Selection of Aviation Cadet&
To: Commanding General, Southeast Training Center, Maxwell Field,

Montgomery, Ala.
1. A re earch project has been Initiated by the Medical Division of the Office!

of the Chief of the Air Corps for the purpose of improving the methods of selecting

and classifying aviation cadets. It Is believed that procedures may be developed
which will Increause the efficiency of selection so that a larger proportion of those
Individals selected for training will be able to complete the course satisfactorily.
It is also holwd that by obtaining fuller knowledge of the special abilitie, and
psychological characteristics of the prospective cadets, It will be possible to pro.
vent rejection, because of minor defects, of individuals who might become out.
standing pilots

2. To accomplish thls purpose, as indlcate in the Program of Instructions for
Pilot Trainees In the Air Corps Rleplacement Center (W-5124, A. C.), arrange-
weats have been made to have a six-hour !,attcry of ability and performance tests
adinistered by a staff of psychologists. These tests are being developed by the
Research Section of the Medical Division of the Office of the Chief of the Air
Corps and the results will be analyzed and recommendations made by this office,
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as soon as data concerning the performance in flying training schools of the cadets

tested Is available.
3. Major Lnurance F. Shnffer, (Specialist Reserve O-42W1S5), on leave of

absence from his position as Professor of Psychology and Head of the Buremu of
Measurement and Guidance at the Carnegie Institute of Technology, has bees
assigned to duty at the Air Corps Replacement Center to have Immediate super.

vision of this work and to serve an a member of the Medical Board.

4. A request has been made for the assignment of a number of enlisted men
(selectees) with special training In psychology to assist In the administration of

the psychological tests.
. Requestz for transfer or assignment of additional officers to supervise varlou

aspects of the project have been mad.
By order of the Chief of the Air Corps:

(s) IL W. Bowman.
H. W. flowgAv,

Major, Air Corp*, Aealtant Etmcft'.

Although the psychological testing of all aviation cadets had been
authorized and time had been allotted in the official program of their
activities while at the training center, considerable of Colonel Shaffer's
time' was taken in explaining the new program to training center
officials and in securing space, equipment and personnel. The official
plan was given by the Office of the Chief of the Air Corps as an in.
closure to the following letter of 26 November 1041.

WAR DEPARTMENT

OFFICE OF THE CHIEF OF THE AIR CORPS
WASHINGTON

Novmann 29,1041.
Subject: Research Program on Selection of Aviation Cadets.
To: Commanding General, Southeast Air Corps Training Center, MaxweU

Field, Montgomery, Alabama.
L Information:

A research project has been established In the Oflee, Chief of the Air Corps
to study the psychological characteristics which contribute to the successful
performance of the duties of the flying personnel of the Army Air Corps, and to
develop practical procedures for Identifying these characteristics at the time of
Induction.
2. General objectives:

The general objectives of the program are -ts follows:

a. To develop additional procedures for selectting Aviation Cadets which will
make it pos.ible to Increase the proportion able to complete tbelr flying trainlng
succetssfully.

b. To prevent the rejection, for reasons of mirnor or remediable defects, of
candid:tes whose abilities and characteristics are such that they would probably
become successful military aviators.

c. To determine the psychological characteristics of Aviation Cadets that ar
Ussoclated with specific reasons for failure, or with specific dilflcultles In training,
so that In the future these difficulties way be anticipated and prevented.

*1 11
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& Immediate Objective:
The Iumediate objective of the program will be to determine, by methods of

psychiogicail research, the special abilities and psychological characteristics of

Aviation Cadets that are associated with subsequent success or failure in flight
trains

4. General Plan:
The general procedure of the psychological research program will be as follows:
i. Zea class of Aviation Cadets will be given a series of psychological tests, to

be selected by the Medical Division, Office, Chief of the Air Corps. The tests
will be coordinated with those administered In other Air Corps Replacement
Training Centers (Aircrew) In the United States, to facilitate the comparison and
Interpretation of results. The oficers In charge of the research program at the
Replacement Training Centers will be consulted, and will advise, concerning the
selectlou of these tests.

b. The test papers will be returned to the Medical Division, Office, Chief of the
Air Corps, where they will be scored and the results entered on an individual rec-
ord for each Cadet. A statistical staff is to be maintained In the Office, Chief of
the Air Corps for this purpose.

. After each class has completed Its flight training, a statistical analysis will
be made of the teat scores of the successful and unsuccessful Cadets. This will
show what test scores are significantly different for those who pass as compared
with those who fail the flight training. The reasons for failure will be taken into
account whenever possible. Since the largest proportion of eliminations occur in
elementary flight training, a preliminary analysis will be made after the
completion of this stage.

d. Those tests which are fount, to differentiate consistently between several
thousnnd successful and several thousand unsuccessful Aviation Cadets after
tryout with the Cadets of a large number of the elementary flying fields will be
recommended for use In selection and classification of subsequent classes of
Aviation Cadets at the Replacement Training Centers.

Organlzation and Personnel:

a For the purpose of effecting this program, a Psychological Research Section
Is Instituted at each of the Air Corps Replacement Training Centers.

6. The officer In charge of the program is designated as Director, Psychological
Research Section, and will be responsible to and report through the Post Surgeon.

e. The services of several additional officers with qualifications as psycholo-
gists will be procured by the Ofice, Chief of the Air Corps for each Air Corps
Replacement Training Center for this purpose.

d. The services of a number of non-commissioned officers and enlisted men with
qualifications as psychologists will be procured for each Air Corps Replacement
Training Center. The men transferred to the Air Corps Replacement Training
Centers for this purpose, will be assigned to Detachment, Medical Department,
Air Corps Replacement Training Center.

e. le Director of the Psychological Research Section shall also serve as a
member of the Medical Board In Judging as to whether the Cadets fulfill the
requirements for flying training.

6. Funds and Supplies:

a. In general, test materials and equipment will be procured by the Medical
Division, Oflce, Chief of the Air Corpi, and shipped to the Replacemcnt Training
Centers for their use. Funds have been allocated at Wright Field for this
purpose.
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b. A procurement authority, authorizing the expenditure of up to $1,000.00 of
this fund for r.aking emergency replacements and repairs is being transmitted

to each of the three Air Corps Replacement Training Centers.
By order of the Chief of the Air Corps:

GrAMUE E. Ss."warwa,
Brigadier General, Air Corps,

Assistant Chief of the Air Corps.

IneL (1)
Plan for Research Proect
on Selection of Aviation
Cadets.

PI.A'N ro tEEARCiH PoErCT ON SELECTOX Or ATTATIOX CADM

.1 Testing Periods:

a. Time Allotment-Six (6) clock hours (300 ninutes) will be allotted to the
psychological testing of each United States Aviation Cadet, Pilot Wing, at thl
Air Corps Replacement Training Center.

(1) Group Tests -----------------------------------------------.. 4 hours.
The group testing time will be scheduled in a manner similar to the academic
classes. Two testing periods of two hours each should be scheduled. The group
tests will be administered to about 100 to 150 Cadets at a time, seated In a
class room. The materials are especlally developed tests in booklets and taken

with answer sheets designed for machine scoring.
(2) Individual Tests --------------------------------------------- 2 hours.

The individual tests will be scheduled in a manner similar to the Medical

Examinations, and each Cadet will be excused from other duties for the time
required for his Individual tests. The individual tests will be administered
to Cadets one at a time. The materials consist of specially devised testing ap-
paratus for the measurements of psychologeal characteristics as outlined below
in Section 2 b.

2. Testing Procedures:

a. In the administration of tests In this research program, the following con-
ilderations will be regarded:

(1) The fundamental test of flying aptitude is actual performance in flight.
This tet is exccslvely wasteful, however, since it requires from 10 to 30 or
more hours of flight Instructfon, and uses instructional facilities that might
be employedt for the training of more capable Cadets. The psychological research
program will endeavor to devdop substitute tests that can be given at an earlier
stage, more quickly, and more economically.

(2) Tests seleeted or devised for investigation by the psychological research
program are bing drawn from the following sources:

(a) An analysis of the performance of flying, with respect to the psychological
abilltles, skills and chnracteristics required.

(h) An a:nalysis of the reasons for failure in flight training as revealed by
the board findings concerning valets who have been elimnlated.

(c) An analysis of testing procedures that have been found to possesa pro-
dictive value by previous research studies, Including those conducted at the
Army Air Corps School of Aviation Medicine, in the United States Navy, In the
Civilian Pilot Training Program, and In various foreign countrles, Including
e'.- xlhilly Great lritain. Canida, Germany and Italy.

(d) Expert Judgment as to those miniature situations which approximate
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the conditions of flight li certain sIx-eIflC respects. The services of a number
of civilian experts are being utilized in the planning and developing of such
tets.

b. The testing protedures will measure characteristics such as the following:
(1) Mental Factors:

(a) Ability to understand Instructions and follow directions.
(h) Ability to remember Instructions.
(c) Ability to pin and use foresight.
(d1) Ability to ethiate sqpeed and distance

(e) Ability to make sound JudgUrents in practical situations.
(f) Ability to lnike deesi'aus quickly and accurately.
($) Ability to divide attention successfully.
(I) Ability to become oriented in space quickly and accurately.

(2) Motor Factors:
(a) Ability to coordinate hands and feet.
(b) Ability to miake smooth motor responses.
(c) Reaction time In simple and complicated situations.
(d) Steadiness and lack of sway or tremor.
(e) Fetl of the plane.
(f) Ability to learn motor skills rapidly.

(3) Personality Factors:
(a) Absence of tendency to become agitated or nervous under conditions

Inducing strala.
(b) Absence of undue tension.
(c) Lack of tendency to become confused when difficulties occur.
(d) Absence of overcautlousness.
(e) Adtq~uate degree of motivation and Interest In aviation.
(f) Suitable personality; stable temperament.

& Research Procedures:

a. The examination papers and other tests recommended will be forwarded
to the Medical Division, Office, Chief of the Air Corps, each week along with a
report of the testing activities of that week and the program for the following
week, It Is desired that the Director of the Psychological Research Section
at the Training Centers be permitted to communicate directly with the Medical
Division, Office, Chief of the Air Corps, on such technical matters.

b. Reports on the progress of the Aviation Cadets in their flying training will
also be sent from each of the flying training schools to the Medical Division,
Office, Chief of the Air Corps.

o. A staff of personnel technicians with special training In problems of pro.
dieting success in various types of work Is employed in the Medical Division,
Office, Chief of the Air Corps. This staff will analyze the test results from the
three Air Corps Replacement Training Centers In relation to the flight per.
formance records from the various flying training schools. Extensive use will
be made of the tabulating machine equipment in the Office, Chief of the Air
Corps, In performing these analyses. Progress reports will be prepared In the
Office, Chief of the Air Corps, concerning the effectiveness of the various tests
being tried out In predlicting sulcess In flying trainIng. Various studies are also
being made as to the relative Importance of the varions types of tests and of
the best combination of these ttests to predict success In military aviation.

d. The setting up of requirements based on logical analyses of the duties of
personnel has often led to the establilment of restrietions in the selection of
Incoming personnel which, however reasonable In appearance, are not later
found to be Justified when an actu.1 comparlson test is made. Therefore, rec-

14

-- -- -- - - --~ ,t



ommendations for the use of-a specific group of test.% in the selection of Cadets

for flying training will be made only after this combination of tests hns proven
effective In selecting the more promis:ng Cadets In two or three classe con.
taining several thousand Individuals.

A similar letter and inclosure were also sent to the Commanding
General, Gulf Coast Air Corps Training Center, to cover the activities
of Psychological Research Unit No. .

In the meantime, psychological testing at Maxwell Field began.
Between 13 October 1941, the first day on which tests were admin.
istered in the psychological program, and 30 October, 628 aviation
cadets in class 42-E took certain experimental printed tests which had
been secured from the Cooperative Test Service, New York City.
These tests included Vocabulary, Comprehension of English, In.
formation about Current Events and Aviation, Reasoning and Judg-
ment, Numerical Operations, and Quantitative Perception. Test
papers were forwarded to the Office of the Chief of the Air Corps for
statistical analysis.

It was the policy of the psychologists in the Medical Division at
Headquarters in Washington to make decisions affecting the testing
program on the basis of accumulated scientific evidence and the judg-
ment of professional psychologists associated with the program. The
first conference in the field relating to the development of the psycho.
logical program was held in the latter part of October 1941 at Max.
well Field and was attended by Dr. A. IV. Melton, who had not yet
been commissioned, and Dr. Robert H. Seashore, of Northwestern Uni.
versity, as well as by psychologists already in uniform. The findings
and recommendations of this conference were used in preparing the
directive of 25 November 1941 quoted above.

The second psychological unit to open was at Kelly Field, Tex.,
where its director, Lieutenant Colonel Rock, arrived in November
1941. Experimental testing began the following month.

ENLARGEMENT OF PLAN TO INCLUDE BOMBARDIER
ANI NAVIGATOR RESEARCfl

The original plan for bombardier and navigator training was to
train men eliminated from pilot training who met the qualifications
and who were willing to volunteer. Responsibility for the study of
the aptitudes required for success as bonbairdiers and navigators was
originally given to the Air Corps Technical Training Command,
Chaonte Field, Ill. In May 1941 a section under Richard W. Faubion,
senior personnel technician, was established in the Trade Test Divi.
sion at Chanute Field, under the general supervision of the Training
Division, Office of the Chief of the Air Corps. This ection was au-
thorized to make studies at the posts where bombardier and navigator
training was carried out. Validation of experimental tebts resulted
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in the recommendation that the Army General Classification Test, a
physics test and a mechanical comprehension test be used for the selec-
tion of bombardiers and navigators. This recommendation was ap-
proved in November 1941.

As the accelerated aviation cadet training plan wf.nt into effect,
it became evident that aviation cadets without prior t . -ahng as pilots
should be admitted to the training for these specialtiot and also that
uniform procedures should be developed for use in the selection of
all air-crew personnel. Because of the urgent need for a c:ordinated
program, the Chief of the Air Corps directed that representatives of
the interested divisions at Headquarters in Washington confer to
formulate a plan for the assignment of responsibilities in air-crew
selection and classification.

On 18 December 1941 the Assistant Chief of the Air Corps signed a
'directive which made the M-edical Division responsible for the pre-
paration of tests to be used in the selection and classification of air-crew
personnel and for all research connected therewith, including re.
search on the selection of bombardiers and navigators, and the prep-
aration of statistical studies showing results. The field projects
conducted by the Technical Training Command were continued
through 30 June 1942 under the general supervision of the Medical
Division, since funds had been allotted to that time. Certain of the I
personnel were then absorbed into the Aviation Psychology Program.

TIE DEVELOPMENT OF TIE AAF QUALIFYING
EXAMINATION

The aircrew training program in effect in the fall of 1941 called for
the production of 30,000 pilots a year. Difficulties developed in finding
sufficient numbers of candidates who met the requirement of a mini.
mum of 2 years college education. The Personnel Procedures Section
of The Adjutant General's Office prepared a set of objective examina- I
tions on various school subjects to enable applicants lacking the pre-
scribed two years of college training to show that they possessed the
"equivalent" education.

In the meantime plans were made by the psychologists in the Medical
Division for the development of a psychological test which could be
substituted for the two year college requirement. Work on the exami-
nation begun in August 1941. The first form of the Aviation Cadet
Qualifying Examination (later called the AAF Qualifying Exami-
nation) was ready for use when the aviation cadet program was greatly
expanded after Pearl Harbor. In developing this test the findings of
the analysis of 1,000 eliminated pilot trainees who had appeared before
Faculty Boards were utilized, and the test was administered experi-
mentally to aviation cadets at Maxwell and Kelly Fields.
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A directive on the procurement of Aviation Cadets issued by the j
Chief of Staff on 7 January 1942 provided for an increase in the num-
ber of cadet examining boards throughout the country and authorized
immediate enlistment of qualified applicants, with decision as to the
type of training to be given each individual to be made after his arrival
at an Air Corps Replacement Training Center. The new qualifying
examination was approved on 14 January 1942 by a special board
appointed by Gen. H. H. Arnold, chief of the Air Corps, and was then
released officially to the several hundred aviation cadet examining
boards in the various corps areas. All educational restrictions upon
the appointment of aviation cadets were removed and the attainment
of a certain score on this examination wits established as the sole mental
requirement for appointment. Although a cadet might be disqualified
later on medical grounds, or other sufficient reasons, appointment con-
stituted selection for aircrew training, with classification to be effected
later. The psychological testing necessary for determining the apti-
tude of cadets for bombardier, navigator, or pilot training was to be
undertaken by the Psychological Research Units at the Replacement
Training Centers.

DECISION TO USE PSYCHOLOGICAL TESTS FOR
CLASSIFICATION OF AIR CREW

On 25 January 1942 the directors of the psychological units at Max-
well and Kelly, as well as of the units yet to be opened, met for a con-
ference in Washington. At this conference it was announced that in
a few days psychological tests would be used for clamsification purposes
at the Air Corps Replacement Training Centers. The direct ivo which
was formulated at this conference and sent to the Commanding Gen-
erals of the Air Corps Training Centers is quoted below, together with
the technical plan for carrying out testing and research.

WAR DEPARTMENT

HEADQUARTERS OF TIlE ARMY AIR ]FORCES

WASIIINGTON, D. C.
2 F auAy 1042.

.Subject: ('lasRflcation of Aviation Cadet&
To : Commanding General, Gulf Coast Air Corp, Training Center, IlarIoltpb

Field, Texas.

1. Information:

A proced4ure Is -tablished by the Office, ChhI' of the Air Corps for the claos.

fleation of Aviation Cadets.
2. Objectives:

Tbe olbjectives of this procedure are as follows:
a. To clus. ify newly enlisted Aviation Cadets, Air Crew, for training as born.

bardlers, navigators, or pilots on the basis of psychologica aptitude tests, mes-
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urea of skill, knowledge, interest, physical qualifications, and other pertinent
considerationm

b. To collect data and carry out research relating to the construction, improve.
ment, and development of psychological aptitude tests for this purpose.

3. General Plan:
a. Psychological aptitude tests will be constructed under the direction of the

Office, Chief of the Air Corps, for the measurement of the aptitudes, skills, and
knowledge that distinguish bombardiers, navigators, and pilots.

b. These tests will be administered to all Aviation Cadets, Air Crew, who re-
port to the Air Corls for training as indicated in the plan attached.

c. . Classification Board consisting of an officer of the Psychological Classifica-
tion and Research Section, a Flight Surgeon, and an Air Corps Officer, will con-
sider the results of the aptitude tests, the physical examination for flying, the
Cadet's preferences, and other relevant facts, and will assign him to one of the
following classifications:

(1) For tranting as pilot.
(2) For training as bombardier.
(3) For training as navigator.
(4) For consideration for Aviation Cadet ground duty training.

d. After the completion of the classification of Aviation Cadets, the answer
sheets and other test forms will be forwarded to the Ofilce, Chief of the Air
Corps, for checking and for the compilation of records to be correlated with
the subsequent success of Aviation Cadets In training and performance.

e. Work on the construction and Improvement of tegting procedures will ba
carried out at the Gulf Coast Air Corps Training Center, and at other Air Corps
Training Centers under the direction of the Oflke, Chief of the AIr Corps. To
coordinate this work effectIveWa , It is directed that all proposals for the con-
struction of classification testing devices or for the experimental use of tests
with Air Crew personnel be forwarded to the Ofk., Chief of the Air Corps for
coordination.

f. Data concerning success in training for correlation with the aptitude test
results will be supplied the Office, Chief of the Air Corps by the Training Centers.

g. Data concerning performance in Combat Units is to be obtained from the
Combat Command.

4. Classification and Personnel:

a. For the purpose of effecting this program, a Psychological Classification
and Itesearch Section Is Instituted at the Gulf Coast Air Corps Training Center.

b. The ofiher In charge of the program is designated as Director, Psychologi-
cal Classification and Research Section, and will be responsible to and report
through the Surgeon.

c. The grvlres of additional officers with quallfleatlons as psychologists will
be procured by the Office, Chief of the Air Corps for each Air Corps Training
Cetter for this purpose.

d. The services of a number of non-commlssloned officers and enlisted men
with qualificatione 0s Psychological Assistant (Occupatlonni Specialty 428) will
be procured for each Air Corps Training Center. The men transferred to the
Air Corps Training Centers for this purpose will be assigned to Headquarterz
Squadron. Air Corps Training Center in accordance with the recent directive of
the Chief of Staff.

c. The Gulf Coast Air Corps Training Center will employ such clerical civilian
ler.onnel as Is required to assist In carrying out this program.
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~Direct communication regarding technical matters between the heads ot

psychologicall units and the bledical Division. Office, Chief of the Air Corps
through the Surgeon Is authorized.

5. Funds and Supplies:
a. Fiscal estimattes for the execution of this program shall be prepared by the

coninanding General, Gulf Coast Air Corps Training Center. In submitting
requests for funds for personnel, specify grades and desig'nations and the number
1equired for each.

b. procurement authorities, authorizing the expenditures of funds for the pro.
curenlt, construction, and muaintenance of equipment and materials for the mo
search appects of this program, are being transmitted to the Gulf Coast Air
Corps Training Center and to the other Training Centers. These funds are ex.
piendable by the properly authorized procurement officers upon request of the
Director of the Psychological Classification and Rtesearch Section and indorwe
ment by the Surgeon.

c. The Commanding General, Gulf Coast Air Corps Training Center wIli be
responsible for providing buildings, equipment, and supplies for the requirements
of tis program.

JCP: LB
XW242

Inc. 1 (1)
Plan for Classification
of Aviation Cadts.

f *1 PLAN FOM CLAUSIFCATION OF AVIATION CAORT

1. Testing Periods:
a. Time Jlequirezent-Two days (Including not nwe- than eight hours test-

inlg altogether) will be allotted for obtaining the lnfv r concerning aptitudes,
preferences, skills, knowledge, and Interest to be ~.the classificatIon wIth
regard to type of training of each United States Avi ni Cadet

(1) Group Test"- houms Three texting Iperiods of tv hours each should be
6cheduled. The group tests will be administered to about 100 to 150 Cadets; at
ai time, seated In an examination room. The materials are especially developed
tests In booklets and taken with answer sheets designed for machine scoring

(2) Individual Tests-2 hours. The Individual tests will be adenlnisteled to

Cadets one at a time. The materials consist of specially devised testing ap-
loarmitus for the measurement of specific aptitudes and skill&.

2. Clanidfication Procedures:

a. True first slep lit the clnssiflcatlon procedure is the prowsntation of ma-
teril cieser'Mug the r.'speeti1ve (Intieq of Blimbatriliers, Navigators. unit Pilots
id. giving speciic Infornin~tion conco-riting thle aptitudes ant other chatracter-

1s4ics nece~ssary for successftul performance tif thaese fmunctlons. After rtning
tlw.s* (lescriptoti%, the Cadet will be required to answer a nu~mber 4)f quostions

IL 1i11,,t their ctintents to Ins~ure that lie reads tind undtrstaiids thein fully.

b. The seemnd step for the Cadet is to Iindicate Is proeference for oue, of the

5i"'iilc tYlmi o1f trmaiig lbast'd on is own zazilysis of his interest:4 and apti-
I hilt's 111141 his jiudrgment ats to thp typie oif stervi'e lit whitch lie could rnder the
greaitest contribution to I], Air Forces' effoirt.

C. "lme netXt Sti'p is4 the iking'" Of 11ivilal and groutp tet. lailt ng111 tests
tof irmipm rending. tiid reading, tabile readilng. linem 14-119h. IX4iit d4sIhb11ce. path

dk~'itice, tittitteri ortiitonq. speed 4f IihelhtiI licI ti, slintial tirlititti.' suthle-
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maticm, following directions, feel of controls. coorditation, serial reaction time,
and finger dexterity as supplied by the Office, C"Ief of the Air Corps.

d. On the basis of the results obtained as outlined In the preeiing paragraph,
Ipredictive j-ores (ranging from 1 to 9) are assigned each Cadet for each of
the three tywis of Aviation Cadet (Air Crew) training. In this process, previous
training will be credited an follow-:

(1) Solo Certificate-2 points to be added to pilot score.
(2) Solo Certificate and 30 more log hours- points to be added to pilot

e. A sWpelfic recommendation as to type of training for each Aviation Cadet Is

made on the following basis:
(1) Cadets stating that they prefer assignment to the type of Aviation Cadet

training In which their aptitude is most outstanding will be so recommended.
(2) Those Cadets whose predicted perform.ince is above average (a grade of

0 or better) with respect to the type of trainh -- listed as their First Preference
will be recommended for their First Preference.

(3) Of these Cadets remaining unassigned after those steps, those whose
predicted performance Is above average with respect to their Second Preference
will be recommended for that type of training.

(4) The Third Preference will be treated in the same manner for the remain-
Ing group and recommendations made.

(5) The remainder of the Aviation Cadets will be recommended for the type
of training In which they make the highest score without regard for preference,
except in the following two situations. First, If the Aviation Cadet Indicates a
higher preference for training as Aviation Cadet in one of the ground crew cate-
gories and appears to have the necessary qualifications for such training, the
necessary credentials for him should be submitted to the Office, Chief of the Air
Corps for consideration for assignment to that specialty; second, If the Aviation
Cadet Indicates a higher preference for training for Air Crew duty In an enlisted
status titan for the type of Aviation Cadet training for which his predicted per-
formance Is highest, this preference should be confirmed by an interview and the
recommendation should be made that he revert to enlisted status and be assigned
to the preferred type of training.

(0) These Cadets assigned for a type of training for which t(elr predicted
pprformance Is low (a grade of 4 or below) will be recommended for training
probatlonally with the request that their performance be observed closely in the
Initial stages of training with a view to early ellmlatlon if they prove usatls-
factory.

3 Research Procedure:
a. The examination papers and other test records will be forwarded to the

Medical Division, Oflice, Chief of the Air Corps each week along with a report
of the testing activities of that week and the program for the following week.

b. Ceordlnation of the development of aptitude tests for this program will
be effected by the circulation of ideas for such tests to various centers from the
Oill. Chief of the Air Corps and by monthly reports on the progress being made
on new tests.

r. A staff of personnel technicians with special training In problems of pre.
dicting sueess in various types of work is employed in the Medical Division,
Olfice, Chief of tie Air Corps. This staff will analyze the test results from the
three Air Corps Training Centers In relation to the performance records from the
various training schools. Extensive use will be made of the tabulating machine
equipinent in the Ofmce, Chief of the Air Corps in performing these analyses.
Progriwo reports will be prepared in the OfMee, Chief of the Air Corps concerning
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the effectivenes of the varlons testS Wing usd In predleting suc-es In training

Various studies are also being made as to the relative Importance of the various
types of tests and of the best combination of these tests to predict succes is
military aviation.

Although a number of modifications were made in this plan from
time to tine the general framework continued to be used in the clasi-
fication of air crew throughout World War i. The printed or
"group" tests were given in sessions aggregating approximately 6
hours. The so-called "individual tests" were apparatus tests and, as
classification tests, were ultimately administered to groups of four
candidates at a time. These psychomotor tests, when the battery was
fully organized, required 1% hours testing time. Many of the types

of tests prescribed in this original directive were included in the bat-
tery throughout the war. The predictive scores ranging from I to 9
and based upon combinations of the aptitude tests weighted for the
several air-crew specialties, later come to be known as "stanines."
This term was originated at Psychological Research Unit No. 1, Max-
well Field, Ala., and is a contraction of the phrase "standard nine,"
.since these aptitude scores were designed as standard scores with a
mean of 5, a standard deviation of 2 and a range of 1 to 9. The extra
credits added to the pilot score for previous flying experience were de-
signed to favor the classification as pilots of men with pilot experience.

Throughout the war it was the responsibility of the psychologists to
determine the preferences of each aviation cadet for the type of train-
ing desired and to make appropriate recommendations based upon ap-
tittde scores and preferences. The military channels for transmitting
these recommendations varied from time to time.

It will noted that plans for the classification of aviation cadets
which accompanied this directive called for a continuous research pro-
gram with the circulation of test ideas, coordinated development of
new aptitude tests, and continuous validation of classification and
experimental tests.

ACTIVATION OF THE PSYCHOLOGICAL RESEARCH UNITS
AND OF PSYCHOLOGICAL SECTION, IIQ., AAF FLYING
TRAINING COMMAND

By order of the Secretary of War, four Psychological Research
Units were formally activated on 23 January 19.12. Two of the four
were already in existence at the Air Corps Replacement Centers at
Maixwell Field, Ala., and Kelly Fiela, Tex. The third Psychological
Research Unit No. 3, began activities on 3 March 10-12 when Lt. Col.
J. P. Guilford assunted his duties as director. This unit was located
tt Santa Ana Army Air Base, Santa Ana, Calif. The fourth unit was
to be at Ellington Field, Tex. Like the other units, it was to process
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cadets with the uniform battery of classification tests. Col. Frank A.
Geldard was to have been its director and to have charge of research
in the general area of observational and perceptual capacities.

Rapidly changing plans prevented the actual establishment of a
psychologieil research unit at Ellington Field. A new factor in the
situation was the activation of the AAF Flying Training Command on
23 January 1942. Decision was made to center responsibility for psy.
chological testing operations in the headquarters of the command.
Certain of the personnel originally scheduled for Ellington became
the key personnel of the Psychological Section, Office of the Surgeon, at
Training Command Headquarters, The necessity for performing per-
ceptual research was not altered by these administrative decisions and
the plan was therefore developed to include perceptual research per.
sonnel in this organization.

As a result of the War Department reorganization in March 1942,
the psychological agency in Washington eventually became the Psy-
chological Branch, Office of the Air Surgeon, Headquarters Army Air
Forces. Its functions were formally recognized on 12 May 1942 when
a directive issued by the Chief of Staff definitely assigned responsi.
bility for the development of tests for the selection and classification of
air-crew personnel and related functions to the Commanding General,
Army Air Forces, rather than to the Adjutant General's Department,
which was, however, concerned with the classification of all other
personnel in the Army Air Forces. 

By AAF Regulation 35-24, dated 22 May 1942, the responsibilities
for the selection and classification of air-crew personnel of Head-
quarters Army Air Forces and Headquarters AAF Flying Training
Command were defined. This document is quoted below.

A. A. F. Reguiation WAR DEPARTMENMr,
No. 35-24 J IIr,.DquAT Aamy Ai FocrA,

Vash ington, May 22, 1942.

PERSONNEL MILITARY

Itesponsibilities for Selection and Classification of Personnel for Air Crew
Assignments

1. Under the direction of the Comnnandlng General, Army Air Forces, the Air
Surgeon shall be responsible for:

u. The development and refinement of the Aviation Cadet Qualfyiug Examt-
nation.

b. The development and refinement of the battery of tests for the original
classiftiation of men for the vwrions typ.s of air-crew nssignment.

e. Th1e determination of nppropriate tests for classification and the preparation
tsf directions for admlnistering, scoring, and combining results from these tests
for the purpose of determining the type of duty for which the Aviation Cadet
Is best suited.
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d. The procurement of new tests and testing apparatus for use In selection ad

lussifcation of air crew.
e. The procurement of personnel to effect the selection and Classification of air

creW.
2 The Commanding General, Flying Training Command shall be responsibe

for:
a. Carrying out directives pertaining to various classification tests, and mang

suitable reports and recommendations to the Commanding General, Army Air
Forces, relative to such tests.

b. collecting classification test results and data on success In air crew trainlog
Ncools and performing the statistical analyses necessary to determine the
niecuracy of prediction of clasafication tests.

r. Preparing the budget for operating the classification testing project.
3. To coordinate effectively the resear'h and development work necessary

to establish policies on appropriate tests to be used, It In directed that all propos

als for the construction of classification testing devices or for the experimental
use of tests with Air Crew personnel be forwarded to Headquarters, Army Air
Forc s, for coordimtion.

4. To effectively administer and coordinate this project, It Is further directed:
a. That correspondence relative to technical matters only, be carried on directly

between the various directors of Psychological Rtesearch Units and the 01*9

of the Air Surgeon.
b. That all communications relative to changes In policy or any "change t

the testing program pass through Command Channels In order. that all may
be informed relative to these changes whether they be major or minor.

5. Any changes In standards or methods of selection that may be recommended
will be forwarded to the Military Personnel Division, A A. F. for coordinaplan
and approval. All matters pertaining to the physical and psychological alee.
tion and classification of air crew will be coordinated with the office of the
Air Surgeon.

By command of Lieutenant General Arnold:
MILLASD F. HARMON,

Official: Major Oencrel, U. S. Army,
OTMet of WA. Air Sti.e'

WILIAU WV. Dicx
Colonel, A. 0. D.,
Air Adjutant General.

It will be noted that Headquarters Army Air Forces retained direr
responsibility for the development and refinement of both the Avis-
tion Cadet Qualifying Examination and tests for air-crew classifica-
tion, while Headquarters AAF Flying Training Command was
responsible for validating classification tests and making recommend&-
tions for changes in the baztery as well as for carrying out actual
testig operations.

The provision for direct technical correspondence between the di-
rectors of the Psychological Research Units and the Office of the Air
Surgeon, Headquarters Army Air Forces, gave a means by which ideas
for the development of the psychological program could be freely cir.
culated without the delays incident to the use of normal military chan.
nels. Communications relative to changes in policy or in the testing
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program were required to pass through normal command channels.
Without the flexibility provided by technical correspondence, it is
doubtful whether the program could have been successfully coordi-
nated in a reasonable length of time.

PSYC1OLOGICAL BASIS OF THE SELECTION AND
CLASSIFICATION PROGRAM

Along with the organization of the selection and classification pro-
gram, its psychological basis was formulated. Based partly on pro-
fessional knowledge and partly on the specific problems encountered in
the Army Air Forces, a statement of the psychological basis of the pro-
gram was presented by Col. Flanagan in a paper read at a meeting of
medical and psychological officers at Training Command Headquar- I
ten, Fort Worth, on 14 July 1942. A paraphrase of a part of thin
paper is presented.

As in any aelection and classification program the fundamental as-
sumption was that individuals differed in their aptitudes for the task
for which they were being considered. Differences among individuals
in aptitude for flying had long been recognized in the Army Air
Forces. After rejecting a large majority of those applying for flying
training, instructors still eliminated about half of the group during
the training course. Since most aviation trainees had a strong desire
to learn to fly and appeared to work hard at their training, it could be
concluded that many were deficient in certain aptitudes essential to
developing superior flying skill

It was important to select not merely individuals who could com-.
plete training but men who would be outstanding members of the
combatteams. In training for any specialized jobs some individuals
have more natural ability than others and these differences persist in
spite of the efforts of training personnel. In the Air Forces it was
obvious that a first-class fighter pilot was worth several mediocre ones
and that the same was true for all other types ol air-crew personnel
It was known that special aptitudes play an important part in deter-
mining success or failure in a particular task. While many of the ap-
titudes required for a good bombardier were also essential for a good
navigator or a good pilot, there were certain important differences.

The first problem in any program to develop selection and classifica-
tion procedures is to identify traits associated with success or failure in K
the activity. The usual approach to this problem includes a review
of the findings of previous studies, actual participation in the activity,
asking the judgment of instructors and other persons frequently
required to evaluate the success of individuals, and interviews of per-
sons actually engaged in the activity, whether successfully or un-
successfully.
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The speciM problem in this case was to identify traits common to
successful bombardiers, navigators, and pilots for use in a preliminaryqualifying examination, and then to discover the specific traits differ-
entiating the superior navigat6r from the superior bombardier or pilot,

Once certain traits believed to be associated with success or failure
in, an activity were identified, it was next necessary to develop practical
procedures for measuring these traits in each individual. For this
purpose both printed tests and apparatus tests came to be used in the
classification of air crew.

When measures of success were obtained, ut illy in training, them
criterion measures were compared with test scores obtained as a cardi.
date. From the correlations of each test with success in different
types of training, and from the interrelationships of the tesis it was
possible to determine the best weighted combination of tests for pro-
dicting success in each specialty: bombardier, navigator, and pilot.

The final problem was to formulate administrative procedures which
would make it possible to operate a classification program in a satis.
factory manner in spite of last minute changes in quotas, deficiencies
in personnel, and the many other difficulties which tended to upset
carefully prepared plans and procedures.

Some Principles To Be Followed In the Development of Testing
Procedures

The first problem in the development of testing procedures is the
identification of the traits which it is desired to measure. Principles
that governed the selection of such traits for the Air Force psychologi-
cal classification testing program follow:

(1) Predictive Value.-The primary consideration in the selection
of the traits to be tested was positive evidence of the importance of
the trait in question as a factor in determining success or failure in a
particular air-crew assignment. For classification purpose, it was
desirable that the trait not be equally important for all types of assign-
ment being predicted.

(2) Uniqueness.-Traits selected for testing were to be as independ-
ent of each other as possible. As a corollary to this, the traits had to
be as simple as possible so that they would not be a combination of two
factors, one of which was important for bombardiers and another for
pilots.

(3) Stability,.-lTe traits selocted should be of such a fundamental
nature that individual differences in them were not due to specific
training. The traits tested should not be greatly affected by small
amlounts of practice. In cases in whi,'h the ability to learn was being
measured, this ability to learn should not be greatly affected by moder.;
ate amounts of training.
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Having selected a number of traits, the next problem was to develop
testing procedures for these traits. A few principles which govern
the development of such tests follow.

(1) Validty.-The traits being measured were to be defined in
such detail as to make it apparent exactly what trait was being meas-
ured, why this trait was considered to be important, and the reasons
for believing that the testing procedures presented provided a satis-
factory measure of the trait. These materials were to enable a judg.
ment to be made concerning the rational basis for selecting the particu-
lar test procedures and the adequacy of the proposed test procedures
in attaining the desired ends. All tests were to have a definite theo-
retical rather than a purely empirical basis.

(2) Objectivity.-All testing procedures v'nre to be standardized
in such a manner that both the administration and scoring were as
objective as possible. It was important that an individual's score
not be affected by such irrelevant factors as the particular apparatus
used, the particular examiner, or other variables in administration.
The necessity for the use of subjective judgment by the examiner or
the candidate in deciding how best to approach the particular test
problem was to be minimized. The scoring was also to be independ-
ent of the judgment of the scorer.

(3) Acceptabilty.-Testing procedures were to impress both avia-
tion cadets and Air Force officers as reasonable, thorough, and fair
methods of evaluating the cadet's potentialities for the particular t

type of assignment for which the cadet was being considered.
(4) Practcability.--Testing procedures were to be such that they

could be administered by individuals with only a limited amount of It
training. They were also to be economical in original cost and also I
in cost of administering and scoring. The value for classification
and predictive purposes was to be high for a given amount of testing
time. I

(5) Sampling.--Testing procedures were to consist of objective i
measures of actual performance on which the task was simple and
straightforward. The cadet was not to believe that he could increase
his chances of being given a particular training assignment by ap-
proaching the test in any way other than that specified in the
directions.

The final problem was the actual classification of individuals by
means of the testing procedures selected. Principles to be followed
in developing these classification procedures were:

(1) Efflkiecy.-The most important principle in the selection of
tests for classification was maximizing the total predictive efficiency i
of the battery. To accomplish this objective, it was desirable to max-I
imize the average predicted performance of aviation cadets for each
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of the various types of assignments. Before maximizing these scoree,
it was nece:4ry to weight the various types of assignment according
to the importance of obtaining superior personnel in each particular
assigmnent. It was also desirable to prevent the assignment of cadets
to training in which they would be potential sources of danger to them.
selves or others, by means of minimal or "cut-off" scores.

In maximizing the efficiency of the battery, it was noted that making
a particular test with reliability of 0.80 four times as long would in.
crease the validity coefficient of the particular test only from 0.30 to
0.39 or from 0.18 to 0.195. The use of this time for other tests makingI a unique contribution to the battery was ordinarily more desirable.I The importance of independence in the predictive tests was indicated
by the fact that only four independent tests (r=0.00) with validitycoeflicient of 0.30 each would provide a battery with validity of 0.60.

The addition of one independent test with validity of 0.40 contributed
- as much to the total prediction as the addition of four independent
tests each with validity of 0.20.

(2) Dierentiation.-To insure adequate differentiation for classi-
fication purposes it was desirable that there be as little correlation as
possible between errors of measurement in the classification scores for
different assignments. This was especially true when a number of
short tests were used. The contribution of additional tests to a battery
of tests which already contained certain tests of a given function was
likely to be insufficient to compensate for the addition of chance factors
which tended to make the predictions for all types of training spuri-
ously similar.

(3) Criteria.-The principal objective of the selection and classi.
fication procedure was to produce as efficient combat units as possible.
In the absence of criterion data on performance in actual combat, it
was believed desirable to predict as accurately as possible estimates of
success in Air Forces training schools. It was desirable for improving
and refining test batteries to obtain ratings on the various factors be.
lieved to be important in training and in later performance. It was
noted that all statistical studies of the predictive value of testing pro-
cedures were to be done by taking into account units wh:ch were as
small as possible to avoid the introduction of spurious elements due to
trends. For example, the grouping togethir of classes ending in dif.
ferent months, and the selection of groups all of the members of which
were college students, and so forth might have obscured certain trends.
Constant errors due to differences in policies of passing and failing
were to be avoided by controlling on schools as a variable and differ.
encs in individual instructors were to be accounted for in the same
manner.
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The General Plan for the Development of Procedures
The principal elements in the plan for developing suitable pro-

cedures for the classification of Aviation Cadets were:
1. To provide a basis for the selection of the traits for which testing

procedures were to be developed, studies were to be made from time
to time of the characteristics which were important contributors to
success in the various air-crew assignments. These studies were to be
coordinated by Headquarters, Army Air Forces and that office was to
prepare and distribute an official statement of the traits indicated as
important for each of the air-crew assignments. This statement was
to be revised from time to time as additional evidence became avail.
able. It was believed to be especially important that iaformation be
obtained concerning the qualifications revealed as important in actual
combat situations.

2. To develop effective procedures for testing the traits judged to
be of importance, primary responsibility for work on tests of each of
the four types was delegated to specific units by the directive of 2 May
1942. To coordinate the test development work a system of circulating
test ideas for criticisms was established. It was planned that more ;
extensive use be made of expert assistance available in civilian institu-
tions. This was to be particularly in the form of consultation and
carrying out studies which could not be done conveniently within the
service. I

3. To perform the statistical analyses essential to the development
of procedures for obtaining predicted scores for success in the various
types of assignment a statistical unit was.established in the Psycho- i
logical Section, Headquarters, AAF Flying Training Command.
Data for studies of the predictive value of testing procedures were
forwarded to that office. To keep the personnel informed concerning
the results of various research studies, a series of Research Bulletins
was published by Headquarters, Army Air Forces.
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CAPTR T__

Psychological Organizations Con.
cerned With Selection and Clas-
sification of Air Crew

PSYCIIOLOGICAL BRANCII, OFFICE OF TIE AIR SURGEON,
1HEADQUARTERS ARMY AIR FORCES

From its inception in July 1941 the Psychological Branch, Office of
the Air Surgeon, Headquarters Army Air Forces, was concerned with
the general direction of the Aviation Psychology Program and the co.
ordination of matters affecting psychological work with other agencie
within the Headquarters. As a staff agency it had general responsi.
bility for originating policies and procedures to be used in the air-crew
classification program and prepared directives to be transmitted to
subordinate headquarters and units. All matters of general policy
were coordinated with interested staff divisions before a directive was
iqsued. In the early months of the Program it was the sole directing,
coordinating, and administrative agency; later, as the Headquarters
of the Training Command came to assume a more central position,
certain responsibilities were delegated to it.

The office at Hq. Army Air Forces coordinated all research activi-
ties of the Aviation Psychology Program and maintained liaison with
military and civilian organizations working on related problenm. It
evaluated suggestions originating at lower headquarters or in the field
units for changes in psychological selection and classifica.tion tests
and procedures and made recommendations to the Air Surgeon for
appropriate action.

Until August 1943 the Psychological Branch also carried on an ac-
tive program of test development and research. It ,'roducml all the
early forms of the AAF Qualifying Examination as well as the printed
tests in the early classification batteries. It performed the first statis-
tical analyses of test results, on which decisions for the improvemc-at
of seection and classification procedures were based.

In addition to Col. John C. Flanagan, chief of the Psychologiml
Branch, other members of the staff during the fir-t 2 years included
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UA4 Ceol.. Patil Hlort,, Lt. 'Co4 Patil M itts, Jr., Maj. Robert L.
'1horildike, Capt. Fredlerievk B. D~avis, Capit. -Chezter IV. iairis add
Ciipt. Wiliaiw G. Mollenkopf. .Civilians, scr ,ving in a poesoa

l)pacityinited"Dr. William 0. Jerkiiis, Dr.'Traey S. Kendler, MTrs.5
1 rgini'a V., Shefl eld' Dr. Mary B; ,1WillisMs Dorothy B echtoldt,

Mej Willialm J. ,McCabe and 'Mrs. V TnimG. Mollenkopf.
In August 131the Avi ation, PZ%, ioiogy. Program, underwent a

major c1hang1e. IResponsibi Iity for -detililed, suplervision of classifica-

'Traiinig Cominand, Fort Worthi, with the, Psychiological Branch'l in
Wasl~ngton rcsponsible4or final evaluation andUtlle (leterlmnation(of
policy. S tit mTiembe rs cli argqd iith opeiati ng itiid research f mictions
wer~e transie'irc'd to other stations.,

With tht'e (leveloj)incifL of ~p.ychihigical organizations in the AAF
Persloimel Distiiution Comndul the Continental Air Forces, and
overseasp, ts, well' ti in thle Training Command, the Psychiological,
liraitch W'WiS n0o lngeur concerii p101lrimarily with mu r-erew classi ficationi
but with nmtten, primnarily Involving planning, coordination with
vitier staff (iivisio114, andl with "puiblic relations" capacity of the
prograiii. At the endl ofthe war the professiontal staff, in aidlition
to (~IC01 elaiigam,~ consistedl of 'Maj. R~obert L. Thomndike, Maij. A.
C. 'rter, D~r. Willhan 0. Jenkins, and Dr. Tracy Kendler.

Procpiremcnt of Personnel,

Th the early mouthis of the Vviation Psychiology Program -and
(luiring subsequeut pieriodsof expansion, muchel attention Was given to
tlie, procurement of personnel requiredl for psychiological activities.,
In ordler to procure penmii for at specialized pirogrami ini the Army
fraiiaork it wits necemiary to ha:ve appropriate classiflcations both
forO & 111f1(lt and eliStedi 111Cn. For officers 'a category of aviation
psychVdologist, (MOS 2251) was esqtablishied, official Specifications for
wi iiare~quot ed below:

AYIXAT!OX 1-SYCiOLOWST

Under Nuppr'sn of the 11light mirgeoit of baise or unit, conmductjs or superyvises
p~ye~iooi g for stelectioll and classlicit tIon of iir-ciw inm~bers. En.
RgsIn rerh for deslpvi, ivl.eopttiwt, and val'ii i~il of psychologicaj tests

and prvotxhires umt all IIlI'ziratu,,st riotion-pleture tetitm, andi other specal
tkt for clat.4111vittlon of pilotls, bombilrlers. uwxvigators, -guinners, and other

$1xinist I Piilf r Cv ; delomtIp criteria for t~qe i, viiveiing psycholoIIca
tT11111mies agaillst re~mdt.S f W'I(Ttl.on, 0i asllii tIon,, ua'ad training procedures;

coticluts rv .eamdi studies on prob,,is of itocirenent, CY'nssiilclin 1, and distri.
butio: of wKrltoimtel ; itdmnilterg t4titii and stIildrdizes testing procedujres, Con.
1111c1 NKT*vl 14111les to dhterinlue tlc'gree to which use of vaious training

i'rocomiture andui qiquiI tr'nidig (vidlitzt, :uvhiiem trauining objective3; jore-
pah-i rvix rt of rehearch 'flnilhig~i and resiut actiteved by vilrioui psychological
prtwedurms



Must have experience in experimental pyclhology dill erei.tal psychology,
.irsyclhonCtrics,, or related branches of applied psychology,. Including experience
in psyclogical rese'relvrela(d to problems of aiation.

Should' have a Doctor -of ,Philosophy '-degree from an acreldile4 college or
university, or cquivalent training nud experience 1!uhpsychology

For enlisted menl,fli et category of "psychological assistant" (MOS
.128) was-established. Tile specifications required a bachelor's degree
with amajor in psychology. Practically iallof tleenlisted meienvorigi-
nallyprocured for'the prograi iimet'this requirement andothers'were
classified as psychological assistants after a)propriate experience in
psychological work. In the Thll of 1943, the category of ychologi-
cal asistant was abolished by the Personnel Division, a. part of a
general attenipt to simplify the military occupational specialty sys-
tein of classification, and psychologically qualified -6nlisted' men in
the program were reclassified, as personnel consultant assistants. '

Specifications for this classification are given below:

PEMSONNEL. CONSULTANT ASSIST'ANT
-(.Millitafy Occ:upationafl Specially 26"9)

Assists in the adjustment of indivilual personnel matters of a psychologlcal
fiature and 'in the siq.eclalized training and rehabilitation of the mentally or
physically limited, illiterate, ani aon-Engilis e'king enllsted men.

Administers and (wahlumes psychological minimum literacy, al other Indl;
vhlual: and group tests. Interviews enlisted men coacei'niag-irobhets of a pY-
ehological nature and submits reports of flodligs aind recommendations. Assists
classilcation personnel on matters 'of a psychological lauture Involved ' in the
ehtissilflcatifon work of it 11nit. May assist In tile ollStructll|lalld evaluation of
Iozychological tests.

Ciilian experlence Il educatlonal, clinical, vovalloml, or Industrial psychology
or equivalent experience required.

The first paragraph of the job description, characterizing tle work
oif those originally given this MOS, obviously (toes not apply to thorn
egaged in the Aviation Psychology Progriamu. Considerable admiii-
istrative confusion resulted from this lra'keting of two diverse oceu.
pations. However, practical resolutiion of the diMiculty eventually
(amne by way of a common understanding, on the part of those respon-
sible for writing orders, etc.. that a 2S9 was really a .128, especially
.inve it developed that there were hardly any 2,,'S, in the 'original
, ealling of this desAigation, in the AAF.

Procurement of Oflicdis

During the fi'-t year of the psychological program, .15 officers were
a4sSigned to the Psyehological Branch or to sulbortlinate unitq. A few
were nenibers of the Jlicers Reserve Corps, bult most were psychol.
ogists directly toimisioned fromi civilian life. In the following

year officer strength wits built up to a total of S5. 1Proculrenellt Of
P'-yehologieal oficers by direct coiu:iission was terminated late in 19.124
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in~ooq. ottlie-psy chologial research, ithits and- were reassigned~to psy-
ehologbil work ulpon gratdmating from an .-6flieer candidate, schiool.
Thd iilxber of -officers," e|ngagediu classi flcation, act ivi ties was greatly
increatsedilwhenl.thL clawsfhcaton program was~expanded in-thlm.fall-of'
19Jt3. "New.,officers, included miore graduates-of',f oiercndidlate
sdhooIsaswll, as psychologists whxolit ha -beininssioied forother

duties, such as test administration -for the Adjutint-1Genera1's Depart-
ment iindl teaclhing, in .Xrfiiy Air Force gound school1s, Mid' whose

I1 k '> - -

services 'were requisitioned for the. expawled, classification program.
As clas.sificatiion activities deceeasedi iost of these officers xemained&
Wt-rAler, jurisdiction of (lile Air Suirgeon but were assignled either

to psycolirgcreir~ activities il -the Training Conimandor, to
niew lylloilror sinthe-AA F PeisonneiLI'DistributioniComh-
mn and (lie CoittinientalAir Forces..

Procurenient of Enlistedi Men,
It was for'eseen thiat conisliderable nunibe.s,-of" enlisted men woul be

,nleededi ill the psychologicetl units to administer tests and to carry Out
the research program. 1Nutch difficulty was experienced, in locating,
wiflstd, inert With professional qualifications in psychology, in
Septfembe r 19.11 the Personnel Procedures 'Section of, ic Adjutant
'General's Departinent agreed" to request the, assignmen t of sufficient
ram111bex-s of enlisted ineii-tuaifled as military lpsychologists to meet
the needs of the psychological research units.* Up'to 1 January 19,42'
fewer than 20 nmen weve so transferred, since the fewinilitary psychol -
ogists in-the Army were greatly needed for service ini the, classifie, t
tion wiO of the Adjuttant General's Department. With the establish-
Menf ofifthe military occupationafl specialty of psychiological assistant,
shortly thereafter, provision wiis made for the assignent of qualified
nm directly to the research units. Men with adequate psychological
trabing who wished to volunteer for psychological work in the lie
Corps or who were about to be intctedl into the armed lorces were,
"ivn-hte?,'. front the office of the Chiief of dth Air Corps stating that

they fiet, the'u,. requirements. Upon1 elltry-'Vinto the service they were,
sent directly to one of the psychological units.

Original authorization Was for 150 enlisted men in eachi of the four
unit., that were planned, When only: Unlits actulfily materialize(], the
overtill allotinent df 200 men was divided aniongthe 3 existing units,
6;6 to each. Onl the basis of,66 enlisted men in, each, unit, lioncommis-
sioned officers grades were authorized as follows: 1 first sergeant, 2
inaster sergeants, 10 technical -sergeamrs, 10 staff sergeants, 15 sergeants,
12 corporals and 16 privates fit-As elms. All units were soon required
by heavy provesing loads and the rtendal(s of the research program
to eXceed the authorized strengyth by .10 or 50 men. While there was
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no -difficulty in.xetitniijig~lie addition-al 'personn, zil efforts to seure,
a 1lu1ibee of nioncomisiii.sined' lfltcer grades-commniisuratd with fhe , ~
iium1jbers and quality of~thc enlisted men, iii the units were. unavailing,~
.'GUntjl-'mid-4943 sufficientm'urtibers of the -sen ior cnlist~d mien left !or
OfliCr candidate, schools so that promotions were generAlly possibe.
A&fter thlat tim6-Inany enilistedin with ~exelent professional -quai.
ications renitained in the -lower army gradcs with 'little -chance of:.

promotion.
For two of the units, proc~urenint of enlisted-personnel was largely.

htandled 'thrbogh the Office of -the Air Surgeon. The unit at Santa,
Anii, however, was able to miake, speial recruiting rtrangement-and

secirCe at argeproportioh of itspersonnel locally.

the high calibre of the enllgted, iten. Ofl'he -Approximately 300 en-!
'lsed: men' wvho~~erd oni duty, on-304June 10.43; approximately 40 ,per-

ce-nt'lii-niaistcr's~idegree's and practikally all had a bachelor's degree'
'With a major in p~sychiology. "1'o stAff tlic-'enlarged programti in, the-
fall of 1943, 200 graduates of the Army Specialized Tkaining.Program,
with Ginou1this' initensiv tra-i'ninin ps)i~ ychiologyi ao universities,

were secured by the psycliological.JBraiichi These nien,-who hind beei
selected on the basis ofai tcstprcpared by the AdjutantGeneral's-De-
partment and lby sIpecialboards, also proved to~be unusuially capable.
Procurement by di~rect assignment of quialified iiductces, which had
been SUSJ)CfllOelafter original allotments were exceeded, was Also 're-
sinned.. Othier meni were lproctirel tt this time'by Trainiing Command
Hl'nquarters amd-by the local-units.
Provision for tiiii Pesnnl

Provision for- civilian persomnel' was mnade by the Psychological
Branch in he'ictieiudtosubordinate commands, but actual.
prmurpmnent was. a matter for eachi locad-station. Ouitside of' Head.!
quarters Armiy Air Forces only a few civilians wceemployed in a
professiojial capacity. Civiliaii women, however, worked' in aill ofthe
tinits as stenlographiers, typists, clerks, and' scoring-maittne operaitors,
hanmdling it larg portion of the dectailed work. While the work of,
thiese ciVilianls is niot nientiond(l 'fre(.quen~tly in this and the other rep~orts
of thie Aviation Psychology Program, it was essential in till units, since
military per-sonnel' were not available wvith the stenograniic and cler-
ictil skills necessary for the largo volume of correspondence, rqports,
mind paper work: connected with the progriam.

Procurement of Appartits and Supplies

At the begining it wtis recognized that, in additionl to tho supplies
anidequipmentavailable thirouigh omlam~upy hnesiaiu
Special items would be required to coniduct the wvork of the mlmits. In
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-its~ir~i-vci 1kditrei rmArFr i hrzdtep um
4, nlet~-ofof -lmt tie - imet t~uple oiteodnr s

su.in-rgifiiim Rcas, lq rgrm Na tixepnsbli

-tl M Iia caletai h esnfe,,ee-i opi a
posbe-o tii-he upI .I 'dcl ArCrs n

~~1, -ithdied o ive~ adqartei-s~rn AAY rii V o m aoi4zed'o Whporth

su h fifet''oing mraiai'n.B cihns~ h pro was uth , espoeiblit fofi
the eda Te- 1tmet aiida Bh)rnchie also- Aoo r scps it was V

amlie spplis, f IM tetppswy sees midi, Air Caulrtin, eard

Th-o~r Sefifpyhobo equipment', uha telre uccrd. spil iatten-

tin'.It, suplifonIB tate t s qshe And the o~o t biating nard

Meiiile itRanplolph- Field were especially :,,dequaite for acquiringf
mmiistial' items. Accordlingly, funds for, the procurement of 1)sychio-
motor Hpatuwr1Ittltothe School, and tliejPSychology De-

j~r iet wael:b~eteaitColonel MlohnldO r-ue
zniit of classicat ion~ioe of apparatus tests..

teoriginal ~psychlolgical units wsas lotdafn
echWI fiscal year for tile j)urcba~e of needed iaicrii that could not
be secuiredI throtigliregiilar army suipply channtels.

certainl itk;11s, suich, a. "typewriters and- calculating machinles, wvere
scarce even in armyi~ sti)ply cliatiziehi but with thie cooperation ofI
Slipply officers, all units were eventually well-eqipped. The original
PIsychological Rlesearch Units it iniately had Oxcellelnt sho)- facilities
which iemitted the construct ion of expernnentail 'apparatus tests,
as well its rotut ine'llni ite litn1ce'of thlt tests inl Owi classificationi battery.
;)evelopini-tt of the AAF Quillifyig Examination

The AAF Quialifying Emaniinatioil was tle psychlologiclint'
Inent 1used for the preliminlary sceeiing of applicants for air-crew
training, both civilians and eiflisted Mien. It was designe canidcon~
structed b~y the Psychological lBranicl 'for thlt purpose of measuring
the aptitudtes, skills -and proficienlcy reopuiredI for the Sucecessfil, corni-
jplet ion of thle air-ct'ew training and for effective -partficipatioln
combat. activitie\s. Another purpose was to2 slect mlen whjo would
mnald good Air Corps officers.

It Nvas p~rimalfrily it J)o~ev test, administered milder a 3-hour time
limlit. Ajplicallts wvere permitted, to take diffterent -forms of the ex-
anunat1601 it s hiany times its they wished, provided that at'least 30
days eIhi j)ed between each testing. The content of the eXaniuw ;Ofl
Wams mo1dified inl rucs or-ils ats tile res llt of stuies of tile efficiencey
of thlt items in prediceting training success.

AS hieitionled ill the previous chapter, thle exaiunamtion replaced all
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lbasedI, upon ma teriais' taken from Army technical, mnaptu'lls 11nd Ierain
ilifg texts The eainimiation -was, aimed -to predlict suces in pilot

trafliig ~aticmla~yshice, the 'bulk of, the micefr selected were to -be
trained ill that sp)ecialty. Directions foe adiniiuistatiomi aid scoring,
'Wemie such thiat it could be administered by, thle 'hundreds of a~viation.

lea det'exanmig 11boards in-the United-States and inl artiy bases over-
seas zby 'mien with -iio, prof5sioInal~ psychiolo'gical traiinitig. Sectionsj
of the6 test measred. thle folIoWinl- 'cliii acteristi'Cs: comprehiension,
Itnd juldgmenl~lt, mathemnatical" ability, mehnIl~oipceiin and'

obsevatinalaccudracy. ,~ td.wr a eu
Thie first.'forin was released i aur 92,nwr a eu

iminendiitely on-the construction of an 'alterntthfriui,,A]i i'vhk as coin-
p)Ieted inApriL. Other forms followed in rapid succession, each based,

t uipon ,,(letailed'-anaitlyses of thie resuilts with pufeeeding,'forms~ and of ex-
p66iw'ntal-niaterial tried otton aviation'cadlets in the classificationI' centers.. During the war mo're Ouan a niim'o inuiv(idua~s' took, one or
another for~m of this examination. Approxiimately half were accept-
'eol forfurther examinhtion-at a classification center or acbitsic training

center. The general. design of the examination chlangedl somewhat
with the chlaniniig' ieqiremncits of the Air Forces. After thle Flight
Officer Act was paSSed-by Cog~si i-umrof 1942, somne'aviat-
ion trainees became e-ommuiissouetoflicers whilie other.' became flight

officers, the filial (liffereit!kuationl occurring" near the end of training.
Some -of- h burden p)reviouisly carriedl by the QualifyigExamnina-
tion, viz., thait.,por1tion (liirecec(lto "pra.,cticatl judgmienit,"waistranisferred
to the Flight Off1ir FitiOF :PNainiation, also, conlstructed, within
the Aviation-Psychiology rogram. This pjermittedl the Qualifying
Examination to become less of a substitute for educational requlire-
'lents anld. mlore of anl apt itulde test for air-crew lpensonne1. New- in-
formation on thie validity of lperceptilal items ill 11nuneitssenitialty tin-
tiued test resultedl inl flrthler chan~ges iw (lhe general plan of thle ex-
ninination. 'In August 1943 responisibility 'for thie (level opfleflt of the
qualifyinig examiniation was (lele.g4ated to Headquarters Training
'COnuinanld 'Which,) ill t uri delegate it to Psve...o... ical R~esearch Unit

o.:3, to which personnlel froui thle Ofle of the Air Surgeon concerned
writh its (levelOpilemt. Iverel t itus fe-re'd. lDet ails of tile tlevelopilenit.
an(]liusp of the examiniat ionl are givenl inl Rep~ort No. 6of~lhis scries.
Developnment of Printed Tests

J.'r 110fi's 2 e-"Sof tile progaml tlie Psychological Bruch wail
iil.ively enlgaged inl thle production of tm Printedtet sdnth

clas'ilicatiotu baItteries. Ak 11019 tile tests" developed at, time Washinig-

ton H-eadquarters 1111( used1 forcla,si fea t in (jlmroughlolt thle warl welre
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Na~ 'Tl~cWuiigi-nd-iOren

I iti. h _j!ychlgicM1 Branch also produced- the ffist, formns of,
erttainiothietests uc Wmost 0 fJ he, batteries, inceltudingRedn

Comreleiiio:;ud~ueri~dOpciationsi which were inter revised
aL Pscholoicl Reseafch Unit No.-3. Other printed, tests produced

by fl c-P ?schlo tach wcee-used(in ic carlY batteri~s'but were
Crepolaced as new tests developed by the units became available. 1

The pfograin-of 'test devel ,opmnt, giiidcdby-the originlal job analy-
sesi imlldypothicses regarhing the traits- requ14ifed for'successful, air-
crew pcrforificec,%vas succe'ssful -in -that a, considerablo propoftioji
of the tests prod'uced shiowd good va.Iiliities-thirouighiot the War. De-q
spite leiul-lre rra oftest development which was carriedU
'out in tile subordinitic :un :tsl the core 'of. he printed test -battery,
consisted of tests origintillyproduced in Washington.

Poiacy in Regard, to -Research
From. its inception the Aviation, Psychology Program emphasized

conti iied z'search (lirected twr.findingdeiteasrso ob
lemsi a ;viation psychology. No l)sychiologlcid study could be just:-
fiedunleSs it a potenitially-of direct or indirect use in helping to Win,
thie war.- While the psychodlogists who entered the program represent-
edldiverse, research into, ests,'t his restriction wits readiily understood
1111t servedl irelY to 'foctis hil attention on the problems of' thle
rel ativ'Cl) new field of aviation ,pscholgy.

The firstcproblein -attackied wits that of devisiiig tests for the selec-
t ion -of pilots, with work on selection. tests for navigators and born.
bardiers begining in- late 1941. For a, pe-riod of over 2 years- the
chiief efforts of-the aviaition-psychologists were devoted to making job
ilntlysks of -the three original ai rerew -positions, d vI' pig test
wichl plight p~redict sucess in onie or muore of the -specialties, and
validating these tests against -ucs -ntaiig Combat criteria
were not, overlooked, but in the initial periodl it wats not feasible to
oht tlil coiiat, recordl5 on1,2nen who had~been tested by the psychologi-
Cal, units, sinlce thle earliest classes were still in training in, the United
States. It wats not until late 1943'and early 1941 that appreciable
mimben, of pilots, bomnbardiers, and niavigators who had been selected,

,b 1)3 l)yehological tests were svid into combat.
While all psychological rc:e:drch in the p)rorrim -lund to be accom-

lhish~ed in the genieral army framework, it 'was recogrnized by the
Psychological Buriiicl that creattive professiolltl workocoul(I not be
1iCCo11iidl simuply by military orders. Accordigly, arrangements
were imade for plainilg an1d, evaluiative Conl ferences', (direct technical
corre'-Ioidehnce amon01g thke aiviationl psychologists, idpbiainh
confideittial or restricted formn of till research findings. Meetings of
represemitatives of the Psychological Branchl thle directors of thle Psy.
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ChologicAl ReseaI'ch Units, the, clief of the Psycliological Section at I .

F-ort Wbrth and the head of tle Department of Psychology, School
of Aviatotin edicihe, took place frequeitly. In these meetingsPlans
were agreed upon ,for new developients, iesearch findingswer-eevad-
uateci and drafts were developed, of the dimectiVes, which would -be
issuied by J1eadquarters Army Air Foircesand'-which would apply to,

,]Il the subordinate units. At these meetilgs diffTeiices-in point of
view'were~settled as faras possible by mutual agreeiuontibut since the
fiwii responsibility for all ovr-ll decisions aiecting ,theprogra i

lay with Headquarters Army Air Forces, dccisiohs. were occasionally
reac hed which did not lve the unanimous approval of the subordi-
niate units

In the earlier meetings many decisions asto-the tests to-be includod
in the battery and'-the, weights to be assigned to them, in prcdicting
air-crew success were necessarily a matter.0f professional judgment
rather than 'of evaliating scientific evidence. The availability of
equipmeht suited to mass testing was a limiting factor in deciding
what,psychomotor tests could be included. However, as there accum-
ulated evidehce of:the usefulness of specific classification and expert-
mental tests for predicting training success, the directors' meetings

became more a intterof weigijing scientific evidence and less a matter
of laving to pas professional, judgment The later batteries were
agreed upon almost exclusively on the basis of known test validities and
intercorrelations. The conference system throughout the war was
exceedingly Valuable not onmly. in the interchanige" oi expeience ald"
the development of a unified plan of-action, but also as a method by
which the professional approach to problems of aviation psychology
could be-made effective in the military situation.

The technical clannels of correspondencewhich had been authorized
for the psychologists in an Air Force regulation permitted continuous
interchange of ideas betweenithe personnel of the headquarters organi-
zations and the operating units. Research findings were immediately
reported to headquarters. It was also possible for the psyclologists
ini headquatders to criticize, proposed research plans and to suggest
changes. This semiollici al correspondence was supplemented by-per,
sonal letters and telephone conversations so that at all times theheads
of the psychological organizations were in relatively close contact with
developments throughout theprogram.

Important during the early period was the systemoftest ideas. Tie
Psychological Branch, ieadquarters AAF, setup a system by which
ideas for tests could be submitted by officer or enlisted personnel,
through the director of the unit, to the office of-the Air Surgeon. Test
ideas and pertinent criticisms were duplicated and circulated through-
out the program. While only an extremely small percentage of the
test ide s circulated in thisway ever resulted intests used for classilica,

37



-A-

; : " tionlpurposs, tile s--'steni was p !et~Sl oniIh~for the development
-(if a large-nUiilbr ofexPe'iiiental tests elo consideralefpotentiatuseT

f~ln. °ad, 'quite is imnportan lt, it probably pivvented-waste Of'time
,andeffrtdn!lmncriieadeveopnentof unfruitful test ideas..

P-.SYCHOLOGICAL SECtION,.OFHCE ',OF THE SURGEON,

HJQ. AAF TRAINING •COMIMAND

Tlhe ,Psycliplogit'l Stfionl, Offce of the Surgeon, AAF Flyihig
'Training Commuand, was~activated on 21.April 12',0r-three primary
puirposes : (I) to ,maintain liaison with stalf-6genkies at Training Com-
iaild kandquarts and to act as an agency interinediat6 between

Ifeadquarters AMriy Air Foces-hti ( the* operating units,; (2) t0 a&t
,is W centra! statisticti. laboratory wvher6 all. classification test data
woul be cllected, and crratedagainst'trining records; andi testie
carry outyhe perceptual est reseirch originally seeduleA for the
Trington Fi6ld,unit.

infidrst,three ofhcrs a igned to, thoPs ec logicem *Section were
Cpleaut A.elard i was its chief throughout the war, Lt.o Cl
Walter L. Deeier, Jr., chlef of tyhe Statistical Analysis and Reords
Unit and 'Maj. James J. Gibsonwho was, ctr ief of the Perceptual
reseah Unit until O tobero1943.go
For approximately 2 mosnths, the sechio lo regainedin Wasington

and' its activities were .largely concerned wti.plans. A number of
aviation )sychologists were procured for service, in the section and
placed on duty temnporarily in the psychological research units. After
Flying 'rraining Coinid headquarters moved foin Washington to
Fort Worh, Tex., on, 1 July 19.12, the'section was gradually increased
to 15 officers aid -'pproximately 30 civilians.
To attain its objectives, the section was originally divided into three

coorldilnate luitits : .the Statistical Aialysis aiil.Records Unit, the Per-
eeptual Unit and the Field Studies Unit.

The Statistical Analysis and Records Unit
The f(unctions of tile Statistical Analysis and Records Unit, directed, I

by Lt. Col. Walter L. Deemner, Jr., wereto tabulate and analyze data I
obtained from, the field and to prepare reports, tables, and charts
-showing essenti:il findings, A lirge installation of punch card tabu-
lating machines, together with accessory computational aids, Was
installed at Fort Worth, and arrangements were made foe-gathering
from the three psychological units all test scores and other pertinent,
data on examinees. During the war, complete records were securedS
on more than a half miilion ildividuals and the unit had approxi-
))ately six million punch cards in its files. To handle this volume
of records it was necessary, for extended periods, to use the tabulating
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equipmwet '24 hours -. day, with operatoris work-iiig ,in thlree shliffiL
mVletps of research work conducted by th,liStatisticalTnit included:

(}stUiis 'to (ktCI'Yfiml the d-egree to which- staniiins, test scores,

:l~~cwt~l SUCCS~if taini igan'.o~iibiL'~2)studies:of appr~opriate
*weighlts to"'bi applied to ch-Issification -tests anid expeietalts,
under considerattion for use in tile classification battery, i ordek -to
determine the most predictive aptitudle Scores;,'(3) studies for other
psychiologic.' i uits 'if the 'Aviation' ,Psychiolog,,y Program iifoe which.fiho units. did -iiothlave adequate facilities; (4) -teoreltical, studies, onl
the iiaim of thie statistical measures. coilionfly used in research in4
aviat-in psychology; and, (5) .st udies p~erformled ifor the surge, i of
the~ Fly'ug T1raiiig Commmnd, such as those concerned, with 'tie
phAysical' extamination,. In addition, lhe unit per-formed, at number of
stervice'funictionls, the flostAoxtelisive of whjehl wvas-the preparationl of
comfplete rostersoffinen processed and of iuni graid-uatinig froi iiAtrious
phiases of traiining. These rosters 'vere-eo'entually placed on']uicrofihn,distributed' to processin g -and reearch organizatiois.t Ihogou h
Aviation Psychiology Program, including oversems Adetachmlenlts, and
wcre'used in many of the later psychr~i- ial~ studies of the 'program.
Antheir serv'ice function, was supplying, staliiueS an1d test -data, on
men'who, were tested in naunit, whichi later had closed and whose scores
were available ontly in the central files at Fiort Worth.

lI idat ioui~research onitests mid1( stauiineswas continuouls. Notol
were studies mamde of new aviationi trainees who were sojected ymai
of the A1A' Quial ifying Examinatiom and the classification battery

and ho eterd 'bombardier, navigator, -pr pilot 'training, but also
studhies were mnade of thle valuI)(lic o predie mueastires -applied to
sp~ecialgroupq,. -1-h as studlent oficons, 'mlenl previously ehliiinited from
one phiase of traiig, members of, thle Women's Auxiliary Service
Pilots orgfnization (WASPs), enlisted'aidoflicer p)ersonnel who had
rteturned froml combhat, mnd cadets of (hie United States 11Iihitary
Academy.

Many of thle research findinigs of the un1it are'givemi in dectail, later
in tis rel)oi'L. Prom the earliest stuidies, thle lot amd navigator
staimnos were denmonmstratedl to be effective i l)edictinig, succemsi
'these two types of trainling, as evidenced lby the hiigh relationship
between stanines and, gra.-duttiomi-elimniniation. While, thle validi ty of
thie bombardier stanlino wats not ats high, it ievorthieles~s wats shown
to be it satisfactory device for the"ClassIfication of bomnbardiers.

itho early results, 'presvnted 'both ini terms of statistical tables and'by chlarts constructced by the draftig.ection of the Statistiral TUilit
increased confidence in thle us~e of ps ychiological procedures and even-
tumuly resulted ini the wza of thle classification battery for thle selection
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of air-crewcandidates as'well-as for their classification after thehkac-
cepttumce or'ait-crew training.

In order-to make changesinithe classification battery that would im-
prOyeb te'relationship letween~stanines and later succesS, it vas nec-

-Pssary -to gather a great del -of, statistical information,, including
the, relationship between, all 'the tests considered for use in a new
'battery and success- in different types of training, and the intercor-
relations of the tests. On- the-basis of this information, it was pos-
sib1 to determine 'wlat;changes should 'be made in the classification
battery an(lthe best, wights to-bc applied to the test scores in comr-
puting stanines. 1Until September.1943, data analyzed by'theStatis-

tical Unitwere transmitted to the Psychological I3rauch,lHeadquarters
Army Air Forces, whict retained responsibility for determiniiing
weights and judging the merits of' the' various experimental tests.
Later, compleAte recommendations for changes in the battery were pre-
plaredi by the Psychological Section at Fort Worti. and forwarded to
Ileadquarters Army Air Forces for approval.

During tlie, war the Statistical Unit produced approximately 500'
research studies, invoh'iing many -tlousands of correlation coefficients
arid other statistical constants. Charts and graphs were prepared

-to show the results of the classification testing program and of Special
btudies, T e most.important charts showed the percentages of elimi-
nation at severid st ages of each typeoof-training according to the ap-
titude ratings of men composing the classes, the relationship of'pref-
erences, previous flying. experiencc, age, and education to success -in
training as well as the value of particular printed and apparatus
tests in predicting training succes.

The Perceptual Research Unit
The Perceptual Research -Unit, headed-by Maj. James J. Gibson, was

conceirned -wih the construction of aptitude tests involving perceptual
skills and the conduct of research in the field of perception. Early
printed classification tests that were perceptual in nature showed-
smtbstamtial validity for predicting graduttion-elinination in flying
training. Job aialyses indicated that visual perception wjas impor-
taut inthe work of all members of the air crew, especially the pilot.
The study of 1,000 eliminated pilots made by the Psychological
]Brimch, Office of the Air Surgeon, indicated that deficiencies in such
traits as alertne.s and observation, visualization of flight csurse, esti-
!natio of speed aid distance, orientation in the air and division of at-
tent ion-were factors in minerous eliminations.

The Perceptual Unit worked on two types of perceptual measures,
prited tests and motion picture tests. Printed tests were developed
involving judgment of map distances, estimation of the length of lines,
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juldgment of proportionsi directional orientation, and picture ihte-
xfraiion.

On tlie assumption' th at tests requiring discriminafions of time and
of events-in-sequtence were ncemary -to- supplement the motionless,
type of visual, discrininat ions required bythe printed tests,.planstwere
made, for the development of a series of perceptual tests in motion-
piehire-lorm.. It wits believed that iotion-picture'tests would make
-possible a wide ranyge of judgrnentsinvolving motion whict would b

close to the realities ofthe job situation in the air,
Since ,tho use of motion pictures for the administration of group

tests was a neW development,, considerable effort -was epended on
fundamental problems of technique, such as methods of insuring
adequate visibility of the screen, of tlhe photograpliing of stimuli .id'
of giving-d irect ions by sub-titles br soundtrack. Among the-motion
picture, tests which were developed, at Hq. ilying Training Command.
were tests,designed to, measure' speed estimationiflexibility of atten-
tion, and integration of attention. -Preliinhiary work on anumber of
other motion-nicture tests'was also accomplished, with actual develo.p-
ment takiig place after the motion-pictiire test program was trans-
ferred to the' Psychological Test Film Unit at Santa Ana, Calif. in
October 1943.

A special project of the unit wasr'esearch on the role of color vision
in the performance of air-crew duties. This project was executed by
Maj. S. IRains Wallace, in cooperation with a representative of the
AAF School of Aviation Medicine. On the basis of -this study a
recommendation was made and accepted by the Air Surgeon that color
vision, requirements be relaxed for men who were to be trained as
bombard iers, navigators, and gunners.

Field Studies Unit
The Field Studies'Unit, which was oganizedon 1 August 19412 with

Maj. Edwin E. Ghiselli as clief, had three main functions: job analyses
of the air-crew specialties, research on criterion problems, and supply-
ing the Statistical Unit with'criterion data for use in-test. validation.
The Field Studies Unit coordimated-tlie psychological aspects of var-
ous proganis within the Training Comm'and, such as the experimental
pilot instructor's course, the selection of D-8"bombardiers, the-use of
an educational examination in connection with the program by which
air-crew trainees were sent to college training detachments prior to
their entry into preflight school, and the program of giving certain
trainees both bombardier and navigator training. The first valida- '

tion of sianines of the three air-crew positions was performed by the
Field Studies Unit. before this type of work was turned over to the
Statistical Unit. The Field- Studies Unit introduced a pilot rating
scale, called the Rating Scale for Aviation Cadets, Form 0-Pilot, into
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th y~ing training scliools of the cniutn.Pr~~do thle unit
visitedall Ilying scliools'in the raning Conimand and expiiiiied the
use of the scale to supe~rvisors and ijistructors. The. scale called .for

rating., of ~uviatioii cadet.41by their inistructors, on- 2d Atiit-s falling
fifkdr the rubrics of ittelliee and judgment, alertness and observa-
tion, cword nat ionll'al teelinique, and,,personality and- teinperamcnt, a4
wvellts~i or-l rediction dfprobable success -as a military pilot.
While the schools founid the scale useful in directing the attenition ~of
ijistietors toward analytical judgmnent, of their studenits, other criteria
of st uie ntsuccess such as graiduation or eliminatdion f rom a given 'phase
of tr Iin I iffProved,"to~be at tuorc~satisfactory, standard agaist which
to judge the usefulness of tests hii the classification battery. Even-
tuallytie~use of this rating-scale was discontinued.

In its early validlation s'tudies the Field Research Unit couldpe6r-
form its work only by tediously working. over the graduation rosters
from some 120 ti~aiiing schools, matching by hiand thle test scores
secured from- the units at the classification centers with the gradua-

-tion-eiiuna-,tion ~recordis. Despite the laboriousness of this procedure
a nuimber of studies were accomplished. In May 19-13, after certain
p~relimnafry studies§,.the Statistical Un it devised a method by which
criterion data from rosters could be matched with test scores by ma-
cine and large-scale validlationhprojccts becamte feasible. 'With this
(.1evclopinent routine validation studies became a function of the
'Statistictil Unit.

Aniong, the research studies carried out by the Field Studies Unit
were analyses of the reliability of the criteria employed in the evalu-
ation of classification tests, relationships amiong these criteria and the
factors affecting them. The unit also carried out studies designed
to Eerve its at background for thle analyses of traits and abilities im-
portant inair-crew training, together with the causes of elimination
in such training. Tho internal consistency, reliability, and validity
of the pilot rating scale in predicting, success in primary and basic
training were investigated as, well as thle effectiveness of various
aptitude scores in liredicting success in air-crew training.

Recorganization of the Psychological Secdofu
On 2' July 1943 the AAF Training Command wits activated as a

conibination of the AAF Flying 'rtaining Command and the AAF
Technical '1'ainingCommand. It became apparent that this change
-in admninistrative organization would introduce a number of new prob-
hemns and procedures which would, in turn, lead to-a reorganization of
tile Psychological Section. After a programn of training air-crew can-
didates in thle colleges prior to p)rcfight was initiated onl I March 1943,
it was recognized that classification testing should be performed be-
fore college training in order to prevent the wastage which resulted
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wheir iman was found% unqualified fot air-crew alter-comfiletion of

tle college course When - eFlying Trainingiand Techical Train-
illg-Conmands were independent,-tie proper coordination andsuper-
vision of such itprecollege testing program were regarded as difficult to
'achieve. If psychological'tcsting organizations had becn'.transferred
to Technical Training Conunand Centers, either du -control of sta-
tions or parallel heeadquarters adiniiiistrative agencieslwuld have
becn necessary. When 'a iiified command Was activatedl, these dif-
ficulties disappeared and precollege testing becameeasier to inauga-
rate and administer.

To supervise testing procedures in the Medical and Psychologic1
tI 1 Examining Units whici were to be established' a 'Test Operations,

" Unit was established, on 16 August 1943. The Perceptual Research
Unit, which 'had functions more, apprOpriate to a field; organization
than to a headquarters unit, was disbanded. The: development of
printed perceptual tests was transferred to psychological .Research
Unit No. 3, while on 9 October,a Psyphological Test Fiih Unit-was
-activated to carry on the development of motion, picture tests. -In
pla('Nof the Field Studies Unit, a. Field: Research -Unit with con-
siderably amplified functions was organized on 16 August.

'The Test Operations Unit
The Tst Operations Unit,,supervised, the greatly enlargedclassifi-

cation testing program in the Army Air Forces, Basic Training
;Centers *Where seven Medical and Psychological Examining Units
werelactivated to handle classification testing of air-crew candidates.
It was the original plan that after a,short period these units Would'
handle all air-crew classification testing and that eventually the
Psychological Research Units would be concerned only With advising,
on the classification of men in the preflight schools and With classifi
cation test research. Since uniform standards. for acceptance or r67.
jection of air-crew candilatesand uniform procedures for reporting
classification tests results to Headquarters were essential, it was neces.
sary to supervise carefully the progran in 'all these new. processing
units. Accordingly, Lt. 0)l. Laurance F. Shatrer,.t he original directorof Psychological Research Unit No. 1, was brought to Fort WNorth
headquarters as chief of the new Test Operations Unit. Mien he,
was transferred to. the AAF Personnel Distribution, Command to
direct the newly established psychological program in that-command,
Maj. Edwin E. Ghiselli became the chief of the unit.
'1The Test. Operations Unit produced the manual of the Standing

OpOrating Procedures use( in all the Medical and Psychological
Examining Units and, by correspondence, and personal visits, was
'able to effect a uniform test ing progran. Iii its manual iit gave specificS instructions for the conduct of pw.oessmg procedures and, by asystem
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of rtegular repoktA from tAhe exaniiining kinit.4, wisdteo inue ui

gramn. In April, 1944 a&- i po~siila-htexi a~e
'duced and& S-everaluiti is were cloed the functiois, of the Test
Operations. Unit- were dividedbetween the Administrativd Section

and he.StatstialAalyi Uit. LIater, testig .procedues in the
filIunits havi-fg begoraccoImijletely -routinized, the Trest Oe~in

Vinit was forifally inactivated.

*iAdl tesearch Uih
The chief of 'the tew -Field- Research Uniit- wasLt. Cd. J. j?. Gu-

'fordl, whio was transferred torFort Worth- from is oitin drco
- ~--of P sycholgical- Research'Unit No. 3. Mhe 'fouriliajor functionis of

the unit were coordiniation of research activities of subord inato unaits
Mnd- projects, research. studies on data availible, in-TriigComn
Headquarters, servico 'functions in connection with testiig ,and -pub

Inthe ihaittr oif test development the, unit received, cas~da
numibered, dist ributed, anld, in many-ins tances, criticized' &-numiber of
test idea.; suggested, by one or anl other of the subordinate units or
pr-ojects. -It maintaMined a file of these test ideas, together withno-
tions, on sFiibstqiwint development, including distribution statistics,
reliabilities, and validity data when available. During the course -of

-the war -tho test idea. file ezimo to include approximately 000 items, of
which- ap7proximately one-half were available as actual blankcs or test
ai)parattus of varyig -(grees of completeimss. Approximately ,200 1
tests were6 valiaated 4gaipst success- in, one or more, of -the aircrew
-Specialties.

'rho 1?ield Research Unit supervised the, construction. of aditio-Al
forms of the A,1F Qualifying Examination after responsibility, for
this test wats Idelegated fromt Headquarters Armay Air Forces to'Head-
quarters T~raining Commland'and until. responsibility- was transferred

*late in 1944 to the .-AAF Personnel Distribution Comninand,-alonig With
the transfer of officers particularly concerned with the 'development
of thog;;xamination.

TIli Field Research Unit supervised the production of new forms '
for sieveral of tlhe tests in the' classification battery, such-as the General'

o ~inorniation ~est, Mechianical,.Principles' Test, Instrument .Compre-
hension Test, 'Mechlaniical Information Test, Judgment Test and- Bud-
der Control Test, In recognizing tlho peculiar difficulties of adminis-
terig resvitvli bat -teries for the selection of boinbardiers and naviga-
tors, it made arrameznents for the administration of special batteries
in preflight schools devoted to training in these specialties. In this
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th 'datrom,-pr*ctically :111 studeiits tested'Woiuld bet usfu Iandti

the lenigth ~of -time intervcingl, betivcen testing -and, stibsequent grad-
uojio reliination -from traininigwAs shortened.i If these tstslhad,

-ben adinister&>-ofly inthepoesn it hr the bulk of the

poptilatioA went i6o~~ttann ,:p process'of YA li dation would;
liaveie~qqired more time afid, wouhi have been considerabl;YJhr moe x-
pensive., Anokher experieintAl battery,, together with the tItsts in

theclssii~t inattry ws administered to groups at he Air Forces
kdhfiniistrative OficeirdCandidaitb Schiool at-IMiami Benchi -in 'Order-'

to juflge the, use -fulness of tluse.1tsfo ritngoicruaies
Othiertudies unidetaikeninicluded the (,estingwof,', I- Wch

IV_ ~ciASPs cadets of the.Uited'States MIilitay- Academy -and cmbAt'
teturbees. Attempts were alomade to -differentiate, thi aptituides
required for flying'fighter planes as contrasted witlu the apfitudlesre'-
quire&. for ,piloting 'heavy 'bombers., The Field Research Unit by
means of. field trips, technical, correspondence, and personail corre--
sp~onilence, -mainitained close suipervision-of- thie-research-prbgrai of,

[ all the subordinat nits. 'All major -research poets.in -the- units,
were ~ sto'ibiit to thie Psycliologidal Sqction ,for ,clear.
an, ce p~rior -toany considlerabie investment 'of 'time. Thte Field ,Re.

'-t~i~rterimprovement, in V'iew of the. over-all -needs of -

classification p~rogram. Ow--occnsion it. sugesf,- -new ;studie
which hoiuld- be- undertaken, Such as (lhe administration of large bat..
teie of experimnital ,tests to~-andidateos passing throuighl Sheppard'
-Field, Tex.. and KeeslerField, Ms., in 1945 when, the training situax-
tion was such-that authoization could lie obta iII&fro appropriate
authioritiles for the ailnlinistration of seyeri1 extra hoburs of-tests.

The Field- Research -Unit was concerned not only with test develop-*
-i meat butalso in developing adequate criteria of sucecess., Itsoon be-

caine apparent that the measurement of achievement in an: ai ,r-crew,
specialty required the professional services of psychiologists working,

were established to develol objective meiasures of proficibfncy in the
various air-crew specialties. In January 19-14 Ps chiological Research
Project (Navigator) wats establisliedat Selmati Field) La. 'This p~roject
was moved- along with the Central Distructors School forNavigators,
;to Elligton Field, Tex., in December 19441. Iit January 19.14 Psycho-

* logiud Resea'rch Project (Pilot) was estaliihda adlhFed
TeX., a-nd Psychological' Research Project (Bombardier), at Midlan4
Ariny Air Field, Midland, Tex. Psychological' Research Project
(Ritinr),,established to take care of critei-ion research, fo a neW spo.
cialtv, radlar observer, was inaugurated at tlatgley FieldI Va., in-,No-
vetuber 1944, while the last of thiesec-projects,Plsychiologicil Research
Project (Flight Engineer), ivas formall established at Ilouido Arm-
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I : - Air~F~l~l Hodo,~Te.,in June,1045. Psychological'Research Proj,
eet,(Comibat Crew),,.Lincoln Armny.Field, Lic In1 Ne.,wsstb
lishcd, more. as ;a service ,)rocessing o~trnizationi than a research
(ppject. Itdid, lo wever,uttilize th:e~ proflciency--iiensur~ements wvhich,

id e- .~tiiiulated threough~ott program, and actuially performed
research -on _the interreatiohships) of the~varibus-measuieinent6 enter-

i tgilte cop-ttio flead crew stanines.
- - II~a aesarc irci- aro He 'qrters AAF the Field,

pubisedin restrictedlform, several series emboying
the reSuilts Afpsychoplogical-researchi the TaigComn. hese
j)Ublicat iA-i ncluded Re~earcli Bulletins', cove'ring results of -,import-

aLstudies; : Analysis of -Duties Bulletins, re~oiting results -of job
Iana lysi; -TechnicaLI-ul let ins, covering methodolOgy, ajid, st4tisticsil
techiques; aiid Research Notes, repiihg results- of minor studies,
researchi in progrs andfgoneral newso ofevelopments in- the psch-

Ikginni'g Octobr 1944 the publications.-ork.'f the',iield-Research
Unit was taken' over by4 a ncwly~orgAnized-Puiblicationis Unit'headed'
by Maj.,hilipH. DuBbli At.th saiinetimne It. Col. -Paul Horst was
muiade chief of the Field Research Unit.

IlE PSY61hOLOGICAL 'IESEARCIII UNIT AND THE- AAF
SCIIOOL 'OF AVIATION MIEDICINE.

,until N~ovember 1943' 'when the Medical anid Psychological- Ex-
'amniiig Units were opened, all air-crew classification 'testinig was1
accomlished'at thle three Psychological Researchijnits. The originad
functions of thcse units were to process-men who had passed the AAF
Qualifyinlg Examinat ion and to coniduct reaconclicati&on I
"test developmient. Pocessing included the administration 'of the
clwsificalt ion bint try oprneand "apparatus tests,tile collection ofI - suplemnetiirydata, the coniputatiomi. of stainiines, -and the making

~ofecmnmeudat ions forclassification. Attie aviat ion psychologists
act ively' pairticipa~ted in thle actual classificaition, but thswsunofficial
sice by dIirective, thle. filnctiowi of -thle Psychological Research -Units,
was simply to liirovide information to be'08ki. by the surge~n st- the'
classification center in infiking" recoznmIefidtibns for classification to-

- Air- Forces lpersonnel authorities.
Th10 threae units lit theoclassificationv'efitei-s were operating before
the 4s ohgical Section at Tfaining, C"ommnand Headlquarters was

etablished 'so tlint much of he early' super'vision of thle units came
directly fromi-eAadqzrwws Army Air Forces, After the Fort Worth,
lleat (juarters wats established, directives affrectig classificationll ae-
-tivities camie to be trltnsinitted throuigh or originated, in Foit W orh

Mii* tleneed for uiniformity in processing and recomimending
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procedures %Yas recognized- 4 the outset of thle Progro1mi mantylech.
.1ial diffculties wvereejcountered. Fobr mny Wonths apparatus tests
were not, available in quidntitics sufficient for the needs-of theprograi
There were delays in procuirinig pe~sonel,.tes i~i#;. n tes, and- I
test.,booklets. In some case's the ober-all objectives of the, piogr-am I
-were not-61_early understood by the, meniworking in the, fi ei'd- unit&,
At all ties there was pressure from postoffcalsfor rapid procesing

~,n reortngof esuts The directives front higher headquarters
indicated the tests to- be used, the wciglits~to b& applied-in comiputing

th tnine for -each. specialty and the generaln ethods of procesig
but at all ,units, cer'tain- improvlisations in tests and' procedures, were
found necess,.ary. As the result of coniferences atndofficial'and unofficiial
correspondence relative uniformity was ,gradually kchieved,, but,
throughout their'lhistory the, three psychological -research units' con-
tinned to exercise a considerable, degree ,of autoniomy 'in regard to
details; Standing, operating procedures for test Admin'istrationx Ad
processing developed' indepjendenitly at-each~ unit, together with pro-
cessing forms and rec~rd') systems. Un~til July 1942, Ps~ychological
Research- Unit, No. 2computed nostanines, but devel oped'ratings. for

ter'e seialties onthe basis of -psychographs involVing certain
"critical" tests. These' rating's were. never validatd. Psychological,
Research Unit No.3 converfed all raw-scores into li-poifit standard,
scoiesprior to the computation (if stanines, while -the othertwo units
icomputed stanines frpii~aw scores on the printed tests and stajidard
scores on the psychomotor tests.

When sufficient~quatntities of all psychomnotor, tests initho clkssifica-
t It Ion battery became available late in 1942,,complcte ufniformity' in the
tests administered was~finally achiieved.o The ,PsychologicAl Research
Units,,however, continued touse' heir-own system oif records andof
reporting- resuits to Headquarters Training-Conitand. It was only
in the Medical and Psychological Examining Units tatuniformity of
tests aidministered, processing procedures and record systems w'as Corn-
Tle~tely achieved.

In the -field of classification, tcst-research, each unit, was assigned
Primary responsibility for one of the four general areas which had,
been found to 'be. important in the 61imihation of air-crew trainees,
Tests in the field of emnotion and temperamnt were'the reslponsibility
of tieunit at Maxwell. At San Antonio research centered around the
dlevelopment and application of apparatus tests. The Santa Ank unit
was concerned wvith tests of intellectual, functions,. while the develop-
mont of p~ercep~tual tests, as explained earlier, Was for some, timeD cen- 8

tord at Training Command Headquarters.
Initiative i esearch activities on the part of' the field units, was.

encouraged. However, to prevent duplication of effort and to insu're
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coverage iinthe-different areas, coordination of research activities was
dby the headq!uarterisorganizations. Suggestions for research

were transmitted to the units and research proposals originating in
the~field Werq transmitted to Fort Worth and Washingtonifor comment
and approVal. Each unit prepared epcirts of findings, which were
either'distributed dir.ctly to-the otlier psychological organizations or
were reprtouced at Headquarttrs, Army Air Forces or.Headquarters,
Training, Command for circulation. Duringcthe course of the war
thousands of pages of this material were duplicated~and distributed.

Functibns of.ihe AAF'SchoolofAviatibn Medicine in Classification

Late in 1941 it was decided that the facilities of the AAF School of
Aiation 3edicine, Randolph Fieldi;should be utilized in the.classi-
fcation program, because-no headquarters or field unithad adequate
facilities for the procurement of apparatustests, and because in the
pre-war period, the school, had carried- out.extensive research on the
problem of selecting pilots. Administratively;the schoolwas directly
under headquarters Army Air Forces, and its-activiti s were snpei-
Yi5(l:bytell~e 1c of the Air Sui'gcn, Since theschool~had no direct
part in theatual: classification of nir~crew, it was decided that the
development of psycliomotor tests.nd methrods of using them would
be -tle joint respongibility- of the Department of Psyvliology of the
Scho6l and Psychological ResearcliUnitNo. 2, 1-4lyFiekd Through-
out~tho war Lt. CoL Arthur W. Melton *as head',o ithe research section 1
of the Department of 1sychology, He reportd, for duty in January
1942 and gradually built a staff of aviation psychologists, enlisted men
#and civilians.

A directive from Headquarters Army Air Forces dated 23 March
l0.2 charged the Scho l of Aviation Medicine with the development
al procuiremenot ofew psychomnotor apparatus for the classification
ofaviation cadets an( authoi'rzed communication, with the directors
of the PSychological Units, !tarough the surgeoh of the appropriate
Classification Center, in order to make arrangernenitsI fr the experi-
menital administration and validation of any test developed.

The Departientof Psychology redesigned existing apparatus tests
which had ))een chosen for use in the classification program and made
contracts with civilian companies for their manufacture or, in some
case.:produced the testsat the school. Equipment for the automatic
presentation of stim i and automnatic regulation of the duration of
test periods was desigiied and, MI collaboration with Psychological
Research Unit No. 2, manuals of test instructions, maintenance-pro-
cedur(%4 and calibration techniques were prepared.

Officers of the seb',l Inet with the officers of Psychological Research
Unit No. 2 as frquotl, as was required for discussion and decision
on technical questions, sc l as: evaluation of new types 6f psychomotor
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teis; design ofi new psychomotortests; d.etailsregitrding tlheadmin-
jstation-of researel, pschomotor tests, including experimental studies
of the.tests of methods-of administ-atiOn; statistical-proceduresto be
employed in the analyses of research data; and presentation- of final
researeh reports.

Front April 194 2ntil Oetober 1942 the personnel of the depart-
ment workedalmost continuously ont the-design and production Of the j
06 units. Of the initialibattery of apparatus tests for,uein theb three
classificatio:n centers- and on the design anid production of i battery of 1psychonotor tests for use in the selection of low-altitude bmbardilers
in theflexible gunnery shools. Fiom Noveinbr-1942 uttil June 1943'
the, energies of the staff were concentratedton the designi and construe-
ion of research tests and the coordination of validation testing e.at

'Psychological Research Unit No. 2. In;the summer and, fall 6f 1943
the school-concentrated on the masspr6duction of psychomotor teti

cand:Control equipment for use in the Medical and Psychological Ex-
:amining'Units. Later test developmeiit ineluded the Pedestal Sight,
Manipulation Test, CM824, used in the selection of B-29 kunners.

For the tests actually used in classification, the Department gave,
chief atten tion to the developmelt of apparatus which could'be used
for the testingof thousandsof candidates:for air crew without undue,
variation fron copy tocopy or in the same copy from time to.time.,
Since mass apparatus testing was a relatively new davelopment,
nnny technical dlifficulties had to be sol-d. While the early models
of the apparatus tests showed certatin apparatus~differences; by the
end of the wi aracceptablehomogeneityof ipparatushad been achievedthrough careful construetiow and systematic calibration. The Do-
partment originated the classification models of the DiscriminationReaction Time Test, CP611, Inl.the Aiming Stress Test, CE211,.und
made many improvements in the Two Hand Coordination Test,
CM101, the Complex Coordination 'est, CM701, the Rotary Pursuit
Test., CM803 and CP410, Rudder Control Test, CMl20, and thc. Two
Hland Pursuit Test t1M810: A large part of the, experimental test
development program was centered around1a battery of pursuit tests
which were validated at tile San Antonio,,Aviation Cadet- Center.,
Details of the extensive research progrnm o"! the department are to'
be found in Report No. 4 of this series.
Psychological Research Unit No. 1

rThe first of the 'field, units 6' the Aviation Plsychology Program
was Psychological Research Unit jfo. 1. The work of the unit dates
from 21 Seplteiber 19. when Lt. vol. Laurinice F.,Shaffer reported
for duty it Maxwell Field, Ali.. nw.-l its program wias first oflicially
authorized in the lette' (lated 2 October 1941 iluoted in the precedingchapter, from the Chief of the Air Corps. Under various designations
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Psychologieal Research Unit No. 1 existed at Maxwell Field until 7
July 1942, when it was transferred to the Nashville Army Air Field
(A NV? Classification Center), Nashville, Tenn. Classification testing
wascoii peted at Nashville in February 19.14 and the following month
theinitvreturned, to Maxweh;I-Field, wlierp research activities and some
61assirication testing were carried ol until inactivation in December-
of that vy6ar. The organization wais reestablished at Maxwell Field
on 1 July 194 as a classification testing unit, this ihird'"incarnatioi"
ti)-n tiiiigmiiti!.Deceniiber 1945.

Early plais foi the Air Corps replacenient training centers,
Where trainees weie to report for formal appointment as aviation
calets, processing and '5 weeks of military training included 6 hours
Of experimnental psychological' test. The center at. Maxwell Field
had been open only 2 weeks when Lieniteiit ColoiiS!haffer reported
for duty., iile no tests were administered to claissA42-D, the first
j)ilot clas§ passing througi the center, certain prinied tests were ad-,
hinistered on ani experimnental basis to 628 aviation cadets in class
42'-E, beginning 13 October 1911. The first battery of tests had-been
procured from tle Copeiritive Test Service, XeW York City, and
included QuantitativeiPerception, Numerical Operations, Vocabulary,
Comprehiension of English, Reasoning and Judgment.

The P'sychological Rsearch Section at Maxwell Field was Acti-
vated by a lettr, Research Program, for Selection of Aviation
-Cadets, from the. Office of the Chief of the Air Corps, dated"26 No-
vember 1941. The director ofthe section was made responsible to the
post surgeon. On 12 February 1942 the Psychological Research-See-
tion became lsychological Research Unit No. 1, by Aworder issued by
the Southeast Air Corps Training Center, which also transferred
Lieutenant Colonel'Shaffer and the other five officers of'the Psycho- I
logical Section to the new organization. This change was in line with
directives from Headquarters Army Air Forces, replacing the experi-

'menial testing program with the ims of psychological tests for
classification of air-crew personnel.

Classification activities in the Aviation Psychology Program began
on 2 February 1942 when the Maxwell Field Unit admnhiistered the
first battery for pilots, navigators, and bombardiers. The apparatus
tests ulsed o that (late -included Complex Coordination, CM701A;
Steadiness, CII03A; Mechanical Assembly, CM901A; and Visual
Spatial biscrimination R eaction Time, CP611C. Throughout the
history of Psychological Research Unit No. 1, a)paratus tests were
adllinistered to all aircrew -candidates tested for classificatioli. The
priltcd tests of the first batter'y were Graph Reading, CPGOIB; Dial
Reading, CP02B; Numerical Operations, CI701A; Table Reading,
Cr6031B; Number Filing CP60411; Maithen atics, CI702A; Number

so
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operative NVocabu1liry (Speed)1  TrO~;
ing Selections, C66A; and Preferene Mflt 01k4 G IA. U
was changed from time to time until December 1040 v.*m 411-tV
psychological units administered a uriforn battery of prbite and
apparatus tests.

Until 7 July 1942, when Psychological Research Unit No. I was
transferred to Nashville, nearly 13,000 aviation cadets had been tested
with the classification batery. In the 20 months at Nashville approxi-
mately 120,000 additional aviation cadets were tested. After the re-
turn to Maxwell in March 1944 onlyoccasional candidates were testte,
the flow of trainees having been diverted through other processing
centers. In the last half of 1945 the flow was limited largely to small
numbers of French students who had been eliminated fromn pilot
training and of officer and enlisted returnees from combat. The total
number processed by Unit No. 1 through December 1944 was
over 133,000.

Lieutenant Colonel Shaffer was director of Psychological Research
Unit No. 1 until August 1943 when he was transferred to Headquarters
AAF Training Command. He was succeeded by Maj. William M.
Lep~ey who continued as director unt il the inactivation of the Unit in.
December 1944. When Psychological Research Unit -No. I was
reopened in July 1945 the new director was Capt. Reuben A. Baer.

By 1 January 1942 the strength of the Unit was 3 officers and 12
enlisted men. Six months later there were 11 officers and 56 enlisted,
men. As the processing load grew, additional officers and enlisted
men were assigned, until a peak strength was reached on 1 July 1943
of 24 officers and 109 enlisted men. When the organization was trans.
ferred fron Nashville to Maxwell it consisted of 9 officers, 40 enlisted
men nnd 10 civilian employees. Average strength" after July 1945
was alproximately 3 officers and 18 enlisted men.

As the first of the processing organizations, Psychological Research
Unit No. 1 developed many of the processing procedures which were
later used in all the testing units.

The original area of research assigned to Psychological Research
Unit No. 1 was the development of tests of motivation, interest, per-
sonality, and temperament which would be predictive of air-crew
success. Among the techniques employed to carry out this objective
Were the systematic collection of biographical data, the a*.sesment of
interests in certain areas by means of objective measures of in'forma.
tion, the search for tnperamental strengths and weaknesses through
the u.e of personality inventorj items and projective techniques,
attempts to force significant latent traits and bhavior tendencies into
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mcasrabe~ ctin b mens ~of social'andl phy'ical threats and corn-

'lcx a nd' colflsi hg tasksj,iand a.t temnpts4Q ~assess persona, lity through

various~rating nni(hnit-eryviewing.proced1itrs
Fits tesbt developed in 'this res earch iprogram .contr-ibited -to the

celassi-fication battery: Bioiraphicad Data -Blank, CECO2D; Technical

Vocabiay Informationi Tcst4. CE,5O5C: General infornmat ion 'Test,

CE5O1); Aimiing Stesst CE2lIA;, and Rot-Airy Pursufit, -with Divided

Attentioh,,QP410B. Thle uniit also developedthe Air-'Prew Trainingr

interest'Blank, CE5O1,.wbich wits used] in~all units for making recoin-

ijnendatioins-tlthiough~it did not enjter iinto the Computation of stanlines.

Otherniajor research p)rojet-ar-iedout by the staff of Psychologi-
Cal Research Unit No. -1 included. job) descriptions of the 1 iloti,bom-

b ardier, and navigator, irstucly of thecauses of failure in navigation,

icool, a (letaiked picture of the 'emiotional andl learning "~pects of

pilot trainingi an exteni'sive. stlidy of. clinic~a.il methodIs -for p)redicting

success and failure in training, and a series of studies on cdnfusion

tests and personality i nventories; Details of thz extensive test de-

velopirnent program at Psychological Research, Unit No. 1 arel~o. be

found in Report No. 4', .lpparatua Teats, and Report No. 5, Printed
Cdlass~ication i.e5~u

Vari'us housing, which involved mnodificatins of available build-

ings, was used by theunit (luring its periods of existence at Maxwell

Field. At Nashville, where (lhe bulk of its, processing w,;s accom-

plished, the unit occupied three specially constructed, H-shaped (in
Army terminology SB-12) buildings aggregating ap)proxinmately
28,000 square- feet of space, with rooms, especi ally designed for group

testing, p)sychomot or testing, records, research, and adhmnstration.
Personinel of the uinit, were assigned to four sections: ndnuinistra-

tion, includitig loiesonntel and supply; test operations., including group

testing, psychomotor testing, a pparatuis mnaintenance, andl sta~tistiCal

control; evaluation, including interviews, scoring and stanining,
records midl rejorts; anmd test research, including development, vitlida-
tion~iiinl speciali project&.

Itesearch flnings were publ ishedl in a series of -22 bulletins, in annual
reports, and in a 233-page repoit of the ivestigation of clinical'
techniques.

A (let achment, of two officerS andl six enlisted men from the unit wats,

at the AAF Flexible Gunnery School, Paniama City, Flor.idla, iii the
fall of 1942, to test guntnery students for D48 bombardier training and
to matke a ,study of wimnery training. Litter thie officer in charge of
this dletachument, Maj. R. Nicholas HObbs., beamle director of Psycho-
logical Research-~Unit No. 11, concerned with a general prograin of
gunnery research.

The unit also supplied the initial cadres of officer and enlisted per-
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Sonnel for Medie'al and Psychological, Examining Unit No. 4, at
Greens boroN. C., and Mcdical and Vsycbologieal Examining Ufiit
No. (1 at:Kesler Field, Miss. All the personnel of;Aircrew Evaluation
alld Researcli Detachmnent No. 3, wh~ich wvas,'in the.]acific theatre of

war for3nionths,-calme from the unit. Headed by Major Lepey, this•
gv'oop, ow its return from the Pacific, became the nucleus bf iPs)ycho-
logical Research Project (Combat Crew)i tincoln 'br.

Psychological Research Unit -No. 2

thwoeik of Psychological Research Unit No. 2o, dates -from -15 No-
veinbei 1941 'Whe;-Lt. Col. Robert T. Rock, its first director, reportefl'
for duty at KellyField, Tex. Before the actiyvition of the unit on 4
February 1942, Lieutenant ColonclRock, assisted by 2 officers and 10,H enlisted men, worked -as members of, the staff of the surgeon. In De-
cemmbr 194certaiii printed tests were administered to aViation cadets
on an- exoerimental basis, with~lhe answer sheets sent to Washington
for scoring and analysis. The first systematic testing of'.all cadts
passing, througl the Air Corps Replacement Training Center, iKelly
Field, began-on 2 February 1942,, when a battery of printed tests Was
administered to class 42-1. Similar tests were administeied to all
subsequent classes until 5 July 1942, when apparatus tests Were
added to thebattery and stanines were computed at this unit for the
first tim&

The unit originally occupied testing buildings in the, oldest part
of Kelly Field with an administrative and psychomotor building in
the new prellight section. Whentliat part of Kelly Field Which was
devoted to preflight training was-act ivated atothe San Antonio Avis-
tion Cadet Center on 4 July 1942, all personnel and equipment
were transferred to the new command without change il physical'
location. In September 19.12 the unit occupied thres' specially coal-
.tructed HWshaped buildin,s in the A-AF Classification Center form.
ing the western hialf of the San Antonio Aviation Cadet Center. In
May 19.13 Maj. A. C. Tucker was apljointed director of the unit and
after cadres left Psychological Research Unit No. 2 in September
19.13 to open the Medical and Psychological 'Examining Units at
Miawi Beach, Fla., and Jefferson Barracks, Mo., Maj. Meredith P.
Crwford wits director. Upon the ainafgaination of Psychological
Research Unit No..2 and Psychological Research Unit No. 3 to form

Stih.t Psychological IICsearch Unit, Lt. Col. J. P. Guilford became the
director of the combined organization. On 30 June 1945 the Unit
was inactivatedland staff and equipment transferred to the School of
Aviation Me(licinle to form the Department of Records and Analysis.' No change in physical 1,iation was involved and the staff continued
to work on classification testing projects.
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By 1 Januar 19 , 2 ofrice s and 10 enlisted men had been assigned
to thewunit. SIX onthslater lie strength Was 8 officers and48 en-
listed. men" Peak streiigth wa aproxgtely iw officers M d 05
enlisted men,,,except fOd' a-'brief period when additional men were
b. ingtrained for service- in the- Medical and Psychological Exam-
'ining Units.

The original ,organization, after classification testing was, well-
'under waty, includml-de artments for adminiiistration of..printed tests,
apparatus tests, test.sc6ring, recrds, interviewing and statistics and
research. 'Later a'14i ec"rds department was eStablished to main-
lain records no longer used, in' processing but of 'alue, in validation
research. This department prepared data, for muse by the research
deparinent, pulling test records of men on whom -validation infor-
mitionwas available.

During, the war the unit administered, the aircrew classification
battery to approximately 138,000'-candidates, a record surpassed by
noother organization -in th Aviation Psychology Program.

In-the program for the selection of D-8 bombardiers'from gunnery
studefits, the' unit sent a detachmient of two officers and six enlisted
men to the llr)ingenArmyGunnerySchool. This detachment made
a conprehensive report on the training of aerial gunners. Other
research detachments Went to Ellington Field to administer experi-
mental psychomotor tests topreflightboinbardieistudents, and again
to the same station to administer experimental printed tests to preflight
navigator students and to 11 elementary pilot schools to administer
tests under development to select civilian flying instructors. In the
year beginning July 1944 detachments were away from the unit almost
continuously to collect data for an analysis of pilot grade slips, for a
'study of the aptitude requirements of aircrew members .of the B-29
and to carry out anintensive research program on flight engineers.

The original research function of Psychological Research Unit
No. 2 was-to conduct research on the developments of psychomotor
tests in collaboration with the School of Aviation Medicine. Between
11 February and 13 July 1942,experimental psychomotor tests from
university laboratories and other sources. were administered to avia-
tion cadets. Later the unit systematically administered experimental
aparaltus tests developed by the AAF School~of Aviation Medicine
or,'in some cases, by personnel of the unit. Experimental printed tests
were also administered from time to time. At a research conference
in Ft. Worth in September 1943 it was proposed that the unit take
primary responsibility for research in pilot training. When this
responsibility was taken over by Psychological Research Project
(Pilot)' research on the training of flight engineers was substituted.
Upon transfer of the unit to the School of Aviation Mldicine, person-
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-econcerhed'with flight engineer ttaiigwastransferrb~dj to imo&
Akrmy Air Field. to forni P-Sychologiiil Re6search Proect (Flightj
'Etigince) -Research of the uinit on .lightoengincers has ben incor-porated -into:Report Nob. 13,Prsychologialt Recarc nFik ni
neer -Training,

Considerable, attention wil, devoted 'to the (loVelopmcnt of statndiardized'instrtictiohs~ and c~ndit ions for, the adninistration of appa.s
rattisl.ests. Incollaboration with the shel f a-Aviat ion MAedicinethe uniit (lCVeoped~maintenanc6 Pivcediiresand mecthods of sa sia
control of psychomnotor tests. froeedulres such as -the AdMinistraton
of appar~atuis tests --to groups-.of four candidates At av tiffeandJ Whesofc cumulatve part scores. on apparatuis testsawere worked out. IL was"fouind that-'in certain,, ases the order of apparatus tests had-soine-in-fluence upoxtresults ajid',accordingly, a standard order was worked ot.Since cadets who saw others taking the tests before they were actuallyexamined had'.somewhat higher, scores .the btnad rcdie-came such that the cadets had no oppbrtiinity to see the tests in advances.The unit prepared' a set of -standing operating procedures, and forms* hich were, laterzittilized in 'prepari'ngstanding operating, proced 'ures.for the, Mledcal'and Psy-chologicail Exanilning'Units. *Th1is phase of,the un-it's wo Irk, together with the results of experimental psychomotor
testing, is reported in Report No. 4 of this~series, Apparatus Teas.After -amalgamation with the Santa Ana unit, research on printedtests was, emphasized, results of which are presented in Report No. 5,Prihn td Clasai'?callon Tedt. ]Records fromh all the Psychol.gica)
Besearch Uhits and frotir the MeiaBad ~coo iEaminingUnits which had, been closedl were collected ~at the San Antonio 'u'i,4which assumed, reosbiiyfr vaidation of ,classiticatoi letoinM) rea ofresacposibility o~ i temer test C~pco inointellectual functions. alnd Perception. However,.the Department of'
Psychology, School' of Aviatioii]Medicine, 60oiinued,to have-primary
responsibility for completing wartime reselarch on apparatus. tests,while motion pictuire 4csts dleveloped for cla.ssiflcation purposes werevalidated by the Psychological Test, Film Unit.Results of research were published in-restrictedl form in,49 Rese.archMemoranda and 50 Research Bulletins. While no test originated byIPsy-chological Research Unit No. 2 was ever used in the air-crew ~clas.

6 siticatioui battery, the un~i-,--ontributcel to the refinement of a nuhiberof tests and developed certain experimnenta 1' tests.

PsYchological 'Research Unit No. 3
Psycholgicl) Research Unit No.. .. at the Santa Ana: Army AirAie SantitAna, Calif., was formally activated. by a letter from theWar Department, dlatedl - February 19412. Its (lirector. Lt. aol.J3. P.
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Oni fr eported for duty On 3 MPrcli 12antstgofcddtes
!eAn 0tday.4 later. The firs Atst utr~o'itdfL~vcbl

tetnV_ blryLvl I&A ind Vocuar Sped, Vcabulary

4ein -OlhlllCiefib, C'IX, .. hdematie., C 70.2A; rFollowing9
Aiein,. P1-4042A; and! Speed of Identification, CPGIOA. .When

Liuenootluilfr wsasindt Hq. riig0m
11)11)4on : Augnst 1913q-.NMAj.,,&41 R. Warrenvwa's itppointe(I director.
Lieutenant' Colonel' Guilford ,resumed, the directorship on 14, July

1044. On A;Odtobe 1944,,8 officers anid-59 enlisted muen -were trans-
ferreM1 to he S8an Antonio. Aviation Cadet Center -and Lieutenant
Colonel,.Gul Iford'becnine directoarof Ale Psyclological- Research.Uhic4

whic, asthecormbiintion of'Units'LNo. 2-and13,ca-rriedo0lieiresearch

CIA!,sifi cation testing at Santa Ani -acntinued through; 27 April 1944,1bywhich time at total, of 109,1000 caddtsfr~ir cre' hdbe
tested. 'Starting with- aipproximiately 2,000caididates in M'%arch 1942,

pmf ikreached a Peak of 7,100 in July 1943, after which the flow

of ~~~i unitsirauly erasd

Mors, ith unfor, man nd~tanar'~deiat~nas an intermediate

Withthecooeraionof e~dl~ater otheLAF Western Flying,
e W se& prsonelondetached

service to a number of stations where training was being, conducted.
-In this way a number of field studies were carried out. The unit
supp~lied the personnel for tile gunnfery detachment stationed at Las
Vegial Ne,., from 15 September :to 21 Decemiber 1942, and supplied
thle imit iad- cadres for -thred of the Medical and Psychological Exam-
ining Uit.4, those ajt Sheppard Field, Tex'; Buckley Field, Colo.;
and Aniarillo, 'rex. It supplied officer and enlisted personnel to the
Air-Crew Evaluation nd' Research Detachments operatin g in the

Erpean Theater of Operations.
The development of printed tests-measuring intellectual, functions

find( educational achievement was the part icular- field, of -psychological,
res earch assigned to the unjit. After September 1943 it had additional
funct iong of (developing perceptual tests and new forms of the AAF
Qualifying Examination.,

In its briginal research -Program the unit made at break-down of
it general research~ area iinto nine subareas: (1) information, (2)

reaonig,(3) judginelt, (4Qoresight and planning, (5) Memory,
Arela enin, premise of its research program W113 that a systematic

exploration and coverage of the subareas would prove mnore fruitful
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inthe long run -than workifiTg on a siries'ofisolatedhc es. however
brilliant. 'Lacking full -confidence in previous job analyseso ar
crew duties, As guides to' the selection and',construction of tss all
poss-ible ,early validation-dalta were obtiiaine ad conidered. peisl

d atachlnents gat'hered' validity, data -shortly after the students who
hadbeen tested-with classification and ex.perimenitaltestsw-eregrd
uated from training.

Factoriail methods were6 employed -to test tihe ,provisiontal~catgoie
Ill the assigned areas, to discover the significant variables and to de-
termine which'tests in a givensubaria were most wofth validating.

On thle basistof exttenisive anailyse.s,.iniformahtion about the principal-
factors measured by classification 'and experimnenital'tests, and',theflr-
validities~for prediction of success-ini air-crew trainng+iecafn8 avail-
abl 'e. A verbialintellectual factor, a ,reason ing factor,anld a numerical.
'factor involving sheer facility w*ith nu1mbers were "found to haie~no
validit.yfor pilot but high validity, for predicting iluccess~in navigator

I Irainig. Other factors; 'such as' mechanical informbation, visualiza-
tion, and motor coordination, were found to: have higher validities for,
pilot training, than f t-avigatcr sucecess. A perceptutal, factor had
moderate valid itijs for both types of training. Other factors explored

inceluded aviation, interest, navigaltor interest, a second obsrvation
factor,.a second motor factor, as~well as'variou perceptualand mhem-
ory, factors.

In certain of the test areas reasonably good measures were d6.
veloped which could be Lused for classification or experimental purz'.

hostilities.

One pscontrts Finger Detrt,016d~lpdat the
unit, was used in the classification battery throughout the war. An.
other lpsychornotor test, Rudder control, CM120, which was originally

Vdeveloped- as ~a training device 4y an agency,, outside. the Aviationi
Psychology Program, was first validated at Psychological. Rese arch
Unit, No., 3 'and was placed in thle classification battery beginning .1I ovmer143 mogte printed tests which were developed at
the unit and used for classification were various inathemantis tests,
incliding Arithmetic R~easoning, 01200; Instrument Compiehension,
01016'; Reading Comiprehension, C1014; Judgment, 01301;, Mechani-
*cal Principles, 01903 and Mechanical Information, 0190S. No other
Iunit contributed as large a number of tests meeting the standards for
inclusion in the classification'battery.

At Psychological Research Unit No. 3 test construction involved the
development of hypotheses as to thle type of material which mjight
be useful, the preparation of large numbers of experimental itenis and
the administration of these items to large groups of men about to.

iL~- -. 5'



enter training. Onwthe-basis ofvalidity data, pnoisig mtria a
revise-'it y iteniuntil a -f;rmn suitable for P~cuso Auteclsi
catiow battery emerged. te n is ivolvkekt eensive statistical' analyses

by alitrge cbfompoting, staff. Of: the, total staff of'the unit, which
reiachedi apakfapplroxIMAtely 1&, officers, 120 enlisted -inen, and 55.

civiian, 20perent~wer enggedi search anid~speciad studiies- in
J%3. 4This, proportion increased- as processing':activities were -cut

down. unit also made-& a b analysis of, the work -of the ,bombardier.
'ili~e i-i'studies of the validity of. psycolgicalidomnd,

tioMs anti clqssifiction proceqdures; the usefulnes's of, riontest data,
I s~~~'Auch-as educit ioi anda 'g,injeitgflhtucs;:hdtries

of, average, circular oerror in bombing proficiency; the, tiscfulness of
thle. Aviation Ciadet ducational. -Exaliulnat ion; the validity' o irrew
classification -tests' for predicting ,success, in gunnery- traininig; -the
determination of the limits of safety ih high-altitude flying, at various

behaiorlevls;'andreltion of classiflcationlte4t scores to accidents.

Studies were made 'of*learningto landan airplane, of- the validity of
items on thd AAF Qualifying yExaminhtion, of classification tests
-Adminuistered to Chineseadets, -while a series of, studies investigaRted

a-e lareabilities, the correlations, ,and- validities for pilot trai ning of
a-lrebat tery-of psychoph ysiological mecasuremients.

Restilts of the psychological' research program were published in
restricted 'form in a series of- 108 -researchi bulletins, which -inclInde1
studies of spccfi'R tests, factorial analyses of test data, and. analyses
of specific Orobleis'in the field, of, Aviation psychology. The bulk of
the findings is p~resentedl in Report No. 5 of this series,Prne aj,
fleation reats.

IlF. 11MEDICAL AND -PSYCHOLOGCAL EXAMINING UNITS

aicew CleTraiing , ere ge rom1t mnh trcini

mctlates foirs pyic crent hrito rygegraining.dTEnglish. Th
apounte of this ogra wits to clIabint coe tduaindei-g
dchcIsaogt1000mentsi 5 olee cihilie lifdentwho had boueerccedo
fair-crew training bertve for om Ino rain nfctes hwreavanil-
ale itatate tha collren hitriigpwoul-d bEglishe pre

tionfo unc ant fi grtramini andmthat the edoraleoa thesete

wol e Itwa atl haprole tann ol e etrpeaa
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,,n educattiona.-l examninition- (AM2O was prepared by the Psychio.

lo;giCal1 Branch, Office of the Air Surgeon, to be used in' deciing wic

ofthe mien were -to be sent to the college raining detncmes M n
how long ,they should stud . Evon!tbJa ly all mnen accepted f6r xir -
crew training were to spend .5 mwonthis in'a- college- prior to preflighit[
'Febool,, this decision being promptedl moreB by -persqtnne3 probcureinent
aqd, hotising considerations "than by .educational motives. Arrange-
hients' were aiso made to give theise mlivflying instruction on ,light 1

* riigplanes. -The choice of participating col leg es -wasi n fiac,

dcae-by flying, training facilities dret~ady' eis'tinok'- at these mat,-

Prior to beig se6nt to a college training detachment the. candidate
was to pass-through a-'basic training center totreceivieC weeks of basic
inilitary training. A minimum of.35,000 -studenits-* was t ,o -be, i the6

cleges not lahter than 1 March -1943 anid anothier 5,000 by, 1 -April.

i became apparenit, t that tinmeliat standards for air-crew train-
ing ini terms o'staniines, on the classification 'tests- could-and should'
beraised. It~was 'n'lso-apparenittlat .final sezlection for aircr'w tr-ain- j'
ing'should: take place prior -to college training in order to sae Um

I *peseof sending rejected cadidates to -college and in order to.,
Make them available for other-assignmffents in th6e'Air.Forces Ile
'the three classificlation- enters at Nashville,,San, Antonio, and SantA,
Aria were close to the flying. schools, they were, far away from mrost
of the colleges av*!ilable for air-crew training. -tiis per od'in the

w Iir ndso h railroads were so beavy that. it was believed' im-
practical- to send men to the c'lassification centerslor the classification
tests p rior to their assignment to a college training~dethiet. Ac-
e~rdlingly, the dkiisiovwas reached to inaugurate fiedical and psychp.

qhe Isycholog,1,ica Research Units could niot be abandoned because
for several months they would continue to hhndle -th processing of

t nen who were in the-colleges and wholhad not. recei~id classification
tests.

Plans were made to activate Mcdlic4Il and' Psychological Examining
Units. at seven basic training center.-: Greensboro, N., C.; MIiqmi

* Bcach,Fla., Keesler Field, Miss.; Jefferson Bdruacks, Mo.; SheIppard
Field, Tex.; Buckley Field, Cob. ;and-Ainarillo Arniy Air Field, TMx

Medical officers who were to'headl these units and aviation, psycholo-
gists ilo-were to head the p~sychologicall sections met for a conference
on 30 July 19-13 with the surgeon and chief of tlia;'Psychological Section,
lit H-eadquarters trainin" Command, Fort Wort 'h. After the general
plan for the formation of the-noew uit-,~ was-explaiedj teams, of one,
Inedical and one psychological officer were sent out~ on temtporary duty
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to -the, hatic-i raining centers-wherie the Deir units were tofbet tormcdI
-Two weeks iterthe offiers broutghit'ba-k for- aproval, thei r plans-for
bt lding alteations aw equipinlent. Shortly thereafter they weref ordered to the basic training .nters to establish 'the new units, which
were formally- act iVated by the Adjutant.Gp~erl's Office int Septemler,

J Pieparatioa -at Trainingk Comniand- Headquarters
PreIaratfions for, the Owl ing of the iiew uhits by, traiing- Corn-

mnad Ie~uquaters iclued hefonjiulation of -directives to, cover
9peItio~ PrcrCweito pronel and, sttpplie§,,and the prepara-

tionf'of 4, set of standing operating ptoceduies so that psychologic&l
proces. ipg -WouMld be, uiform in all Athe btisic training centers. The
directives tosubordifiAt'e headquparters made clear theresponsibilities
Of, the )ait inl transmitting aptitude scor~s_ -and nmedical. findings,
Ithrouigh- thb stirgcon to .post personniel obfficers for entry on st udent
records. Iien -disqtualified for air crew in tlietkasic training, centers
were to be reclassife' by post clhssiflcation-6fficers.

A cadre of experienced aviation psychologists andl psyckotogical
"sistanis'Was assigned fromn 6ne 'of the Psychol1ogica1 Research Units
to, each- of -tie, nlew M;Nedica d Psychological Examining Units.
Cadres for the units -at Greensboro, N. C. and Keesler Field, Miss.,
Canie from Psychological Research Unit'No. 1 at Nashville. For the
inits-it M1iimi"Beach, Fla., and. Jefferson Barracks, Mo., the cadres
of jisYchoilogical personnel cameo from Psychological Research Unit
Wo. 2, San- Antonio Aviation Cbadet Center. For the three remaining,
'unit-s at Sheopard Flield, Buckley Field and Amarillo Army, Air Field

thenuceusof psychological per-sonnel came from Psychological Re-
eac' Unt'o.3, SnaAna. Adiinlpsychologicallytrie

'officers, alid enlisted personnel were secured by Headqparters AAF
Trai 'ning Comnian(l aRid Headquiart ers Army Air Forces for afssign-
mncnt to tho- 1new units and to replace men lost to the old'units by
assignineIt to the cadresq. Candidates, for air -crew who were dsquali.
fied,,ohysically or psychiologically for flying training at 'one of the
clasiiiefitioti centers and whohand unde'rgraduate couirses in psychol-

oy-,were seetedl and trained as psychomotor examine, while the
hrgle-St'group of well quillified enlisted personnel who were ad ded to
the prograin consisted of 200 meni graduating from the Army Spe
ciiized TraxiniigProgram couirsein psychiology at the University of
Chicago, the University of Pcnnsylvani~i, Iand Stanford University. A
few enlisted'mnen with psychologicall.tiiling were transferred to the
units from otherorganizations at the basic training centers.

Training Command rosters were combed to find officers with pro.
fes.,ional training aind experience in lisychology. Many of these offi-
cers considered, to be performing less urgent duties, were then assigned
to the uinits. - was essential to keep the three Psychological Research
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Unjoits well staffed, since their load, would continue, without change for,
severatmonths,testing men. who had entered the--college-training' pro-j
grain without Aaking the classification battiery. After all testing

was transferred to the basic training -centers, -the functions ,bf the
psychological ]Research Units-were to be altered; they were to, advise
on thei inal classification ,of i (luring preflight, training, gincefinal
classification was no longer to take place at the time. of testing. The
units-at Santa Anta and- San Antonio were, alrehdy, close to the prie.

-fligla schools but-it was necessary to plan for the movemeht of' Pay.
T -6gicalURescarch Unit Wo.,1 from Nashville back, to Maxwell-Field,'jAlit. These ujiits Were also to, conduct intensive research Program 8-
on'test developiment, dmi'nisteing-exl)erinienta! testsin ,the pfight
Echools. -One Advantage of (his Prcdrewstat'the, time, lag -be-
t ween experinmental testing and- the evaluation of 'training, sucess'
wou~tld be reduced. It *ould- also be possible to administer expeqi-
mental tests-for-such speciailties as bombardier and navigator exclu-
sively to men who woul d enter such- training. Whleresearch-on test
development and the imprqveinent of testing procedures. was -to bo
encouraged in- the Mecdical, and, Fsychological Eiamining Uqnits, their
IJrimary function was classificatinhtesting.

Procuremient of office furniture, ca~lculating manchines, rind tables'
and chairs for group testing, w -s a function. of each basic tra inig
center-,acting on-authorizatio'ls froin Training Command Headquar-
ter Th Psychological Section at' Training Command LHeadquaiteks
provided,, th6 required number of test-scoring machines and allied
supplies. Approxiiately 50 new copies of each psychomiotor test,
together-with the control units, were procured by the AAF School of,
Aviation 'Medicine for use in the Medical and Psychological Exanjin-
ing Units. . In order to have this apparatus at the new units in time
for the scheduled beginning of psychological testing it Was necessary
to (list ribitite it by air transport, several B-18?s and B-31's being made
available by Training Command for this Purpose. Mfedical oxainn
ing for air crewv aA , thiebasic training centers bega n in September, but
psychological examining w~as not schieduled to begin until I November
1943. By that time all psychological sections were ready 4o begin
operations and since large backlog of candidates had accumulated,
all untits were b usy immediately.

Medical and Psychological Examining Unit No. 4
Medical and Psycholog,,ical Examining Uiiit No. 4 at Basic-Training

Center No. 1-0, Greensboro, N. C., examined somne 20,000 candidates for
air crew prior to 2 May 1944,1 when its inactivation was directed. The
ehitef of the P sychological Section wits Aiaj. Lewis It. Ward from

Psyehological R[ e earch Unit No. 1.
The primiary functions of the Psychological Section, as of the
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psychiologkcal secions' of AV tile MedicaladPyhloi. xm

'i-n t~it, were to adniin ister' :nd( scorej jril utfldanid'a plara tits tests
'to lei ii thIIIj~e frth tfre~ ye of air-crew training

and to repoil these 'Stai Iles to the )"dic"' l! fcr i chrg o h

Unit.. Tlie stamines, together withi thle xiilts Of physical eaiain
were to -le reported' ow behal1f of the .15st surgeoni to the personnel

ketion of-the basic traiiiiiingcclter. Tluid Psychologicfll Sectioni also

lpriareid rosters of test results and otliei& data accinuittated (luring

tlie processilig~o the Headquta rters at] Fort Wort fo pranent, file

and for use ill Validation studies.
A~t hirst),spaice waS available 'for only oiiclinc of 1)syChilOntor equip.

Iudnlt,.(conlsistig of bour copieS of each~ test. Psychiomotor testing

rose as high as 224 a day with, the psychonmotor lne-ope'ratilig with

two silifts of exa1miners. A secoiul line of eqtupmneiit, together With

21-cnlistcd'.nien, was sent to Medical and Psychological Examining

Unit No ,Jefferson Barracs, 1o.,:to taecr ftheliea~y loaR-t

that cefiter. li uCiber a second'line of apparatuts testing equip-

mIlent, transferred' fromn Psychological'Itesearch 'Unit No. 2, was in-

stalled. 'Testing, was, started in. wards of the station hospital using

itipeov~lsed tables, but later the unit inoved' into the remnodeled ware-

house buildini, Which wvere'used'until inactivation. 'The strength, of

tile tillit, at-,the pcik-of'proccssing was -7 officers, 84 enlisted men and

18 civilians.
I i ex.pernitnl, classificationl test deCvelopmen~t, preliiniary work I

w.Is, necomlplished' oil a Iprceptua1l- size and shape constancy test.

Stitdies Were'also-made oiif the influence of previouis flying training

- on cil-sificationi test scores,*the relationship between time of day and

jpsychebhor test scores and the relationships between scores onl the

AAF Qutalifying Examination and aptitudle scores and recoinimenda-

tioris for thle various air-crew positions. From these data it was pos-

sible to estimatte the effect of variations in Qualifying Examination

cut-olf scores utpon the proportion of iiidivitul i'crcoiineiidecd for

tlie three air-crew positions under various stanine requirements.

Medical anld PISYClolog!kCil Exaiinig Unit No. 5

During'the 6 months twiut MNedical and~ Psychological' Examining

Unit No. 5 tit AAF Traifiing Center No. 1, 'Miami Beach, Fla., was

active, -nearly 30,000 air-crewv candidates %vere processed. Thle orig-

inal cadre for the Psychological Section, including its chuief, "Mij. A. C.

Tu~cker, camie from Psychological Research Unit NO. 2, Stin Anltonio.

Thto sect ion occupied thell White House Hotel, M ia mi Beach. Three

jisychoniotor linies were set up, since the unit was Schedluled to handle
27 percent of the nationl-widle flow. This unit p)rocessed more men in

I month (10,104 in December 10-13) than ainy' other aviation psychol-

ogy tifit in World War II., It also established the records for testing
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ina.single day, 528 meln given the printed tests on 17 November and-
511 psychomotor tested on 18 November. With quarters-in a resort
hotel, the section had its own swinming pool and private beach. In)
the spring of 1944 the, flowof applicants to Miami was diverted to
'Keesler Field and theunit was discontinied,,effective 30 April 1.14.

Of a number of research studies undertaken by .the Psychological
Section,two were completed-and submitted tothe Psyehological,Sc-
tlol, Headquarters Training Command, for~publication. These were
a preliminary study of the effect of certain population factors on
psychomnotorscores and .a study of the relationship of various~ciissi-
lication tests to the officer quality criteria available at the IF Officet
Candidate-School, Miami Beach, Fla.

Mledid and Psychological Exaniining U1nit No. 6
Medical and.]sychological Examining Unit No..6 of the-AAF'Re-

gional Station Hospital, Keesler Field, Miss., processed candidateA
for air crew from November 1943 throughout the war. By, July 1945
it fad examined approximately 68,000 candidates for air crew, to-
gether with. nearly 3,000 candidates, for B--29 gunery. The unit
openied with two -psychomotor lines, and' a third was added during
its second month of processing.

The original chief'of the Psychological Section at Keesler wasMaj.
Frederic Wickert. Other aviation psychologists in clafge of psycho-
logical activities at Keesler were, successively: Capt. Chester W. Ilar-
ris, Capt. Walter F. Grether, Capt. Philip I, Sperling, and Capt.
Reuben A. Baer. For peak loads the Psychological Section had 11
officers, 137'enlisted men and 20 civilians.

The section occupied a large gymnasiuti building, which was used
for group testing, psychomotor testing, al,dadrninist rat ion, together
with smaller buildingsfor the third psychomotor line, scoring, records

fandsupply.
As the other inedical and psychological examining units closed

or came to process only potential gunners, 'the Keesler Unit, at the
endlof the war, handled all the massprocessing of new candidates for
air crew.

Dinig its history a number of research 'studies were carried out.

One of the studies was the development of an aircrew index to be
used in connection with the adaptability rating for'nilitary aeronau-
tics administered as a part of' the physical examination by medical
officers. This index was in questionnaire form and was designed to
differentiate trainees ul)On whom the interviewers should spend ,the
most time from those who could be readily qualified, or disqualified
without a detailed psychiatric interview.

Certain studies were designed to study causes of individual differ-
ences in test scores. A study was made of the effective changes in se-
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quenceoof administration on perfornance on certain group tests. The
effect of seating position in the test room -on experinental motion
picture test scoies was studied, results'of which are presented in e-
Irt No. 7., Other studies included: a study of examiner differences
oil the Diserimination Reaction Time Test, CP611D ;apparatus dif-
ferences on the RotAry Pursuit Test,.CP410B; the question of randonm
vs. stratified sampling in auditing procedures; and the degree toSwhich aircrew classificationtests predicted success iwairplane niechan-
ics C.,chool. A study was made of learniha oft die MIudder Control
Test, CM120. Cl assi fication- test scores and stanines of Negro appli-
cants for air crew, who were.tested at Keesler in-considerable numnberp,
were validated ngainst success in training and a comparison was made
of performnance of Negroes and whites on psychomotor tests. The Bio-
graphical Data Blank, CEGO2D, was analyzed for Negro examinees
and an empirical scoring key for this group was developed. An ex-
')erillenltal test, the Evaluation of Significance, was developed and
administered to trainees. For the MIedical Department, a standar,
test was developed on First Aid, Sanitation and Personal Adjustment.
Other studies concerned a comparison of examinees with Civil Air
Patrol training and, those without such training, correlations between.
the aggregate weighted scores of different batteries, calibration of
stylus pressure on the Rotary Pursuit Test, CP410, studies of the reli-
ability of classification tests and experimental tests, and Comparisons
between oiiginal and retest stanines of preaviation cadets

A special project which began in January 1015 was the administra-
thi of the classification battery in French to French trainees who had
been eliminated from pilot training in this country. This service
was performed at the request of Headquarters Eastern Flying Train.
ing Commandto- ssigt in-the reclassification of these eliminees. The
translations used had been prepared in North Africa for use in the
French Air Force. Enlisted men from the unit, under the direction
of an officer from Headquarters Training Command, administered the
psychomotor bat tery to cadets at the United States Military Academy,
West Point.

Medical 'nUd Psychological, Exantining Unit No. 7
Ili five testing nmionths, 0, er 18,000 men were examined at Medical

and Psychological Examiliing Unit No. 7, Jefferson Barracks, Mo.
Opening as a one psychomotor line unit, it was soon increased to two
)sYchonlotor lines in order to handle a flow of candidates larger than
originally planed. Maj. Philip 1T. DuBois was chief of the Psycho-
logical Section, personnel of which consisted of approximately 10
oflicerS 96 enlisted men, and 20 civilians. 're section occupied an
H-shaped school type building for administration and psychomotor
testing, as well as group testing space in the gymnasium and a barracks
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building for records and reports. Tie unit. was inactivated -in
March 1944.

Itesearch included a study of the reliability-of the S%[ Rotary
Pursuit Test With Divided Attention, CP401B;-,a study of tile ade
quacyof the directionscfor the Dial and'Table Reading Test, 0P021-
2A; a method for calibrating the Two-Hand Coordifiqti6a Test,
C31101A, by pneans-of adjusting the effective target diameter;e-examk -
iner differences on psyclomotdr tests;, thet relationship between tihme.
of.day and psychomotor seores; ti effect of flying experience on
classification scores; a statistical study of the Turk MUscular:Coordi.
natidn Test; and the odd-even reliabilities of,classification tests-and' stanines

Test ideas which were worked on and eventually transferredto other
psychological organizations included a directional orientation testwith rotated compass points, the work-adder revision of the Rtidder
Control Test, CM120, a motion picture conprehension test, anobjec.
tive muscular coordination test and a, clock reading test. Special
p)rojects included the preparation-of complete job descriptions includ.-
iig duties, qualifications, on-the-job training-pnd peiformance-stand-
avils'fo " the positions held by tleenlisted ,t-sonnel of the unit and
assistance in developing the standing operating procedures used and
Iublished by the Medical Section.

Medical and Psychological Examinitig Unit No. 8 ,
Medical and' Psychological Examining Unit 'No. 8 at Sheppard

Field, Wichita Falls, Tex., continued to test through 1944. After
being closed for 2' months, it was reopened in March 1945 for 4
months to handle a flow of candidates which was diverted 'from
Keesler Field and Afharillo because of epidemics. All together some
53,000 air-crew candidates were processed. The original chief of the
Psychological Section was Maj. Merrill F. Roff who was succeeded by
Capt. Glen Finch. In the spring of 1945 all men at the Sheppard
Field unit were on temporary duty f rom other organizations and were
headed by Capt. Reuben A. Baer. Peak strength was 13 officerm, 91
enlisted men, and 25 civilians.

Special studies included the relationshils between air-crew classifi.
cation tests and scores on the Army General Classification Test and
other tests prepared by the Adjutant General's Department, the AAF
Qualifying Examination and the Aviation Cadet Eduational Exami.
nation, AC20B; a factor analysis of the November 19.13 battery; the
performance of WASP's (Women Nuxiliary Service Pilots) on psy.
eliological aptitude tests; the validity of the AAF Qualifying Exami-
nation for prediction of the graduation or ,elimination of WASP
tm-ainees; the intercorrelations of part scores of the Educational Exam-
ination, AC20B, stanines and group tests; and the intercorrelations
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of- classificati6ni test s administered to West, Point cadets., k.number
= of 'experimentil tests wem, Adminfistered', including',l~ Sf-Pacing

biscriminationi Reaction Time Test,,CP61E. Personnel of the Psy-
ic!01ogica U Seotion cobperatedmwith tmdical offiders'in a-stildy design ed '
40o objectify procedures used in-deteeinining the adaptability rating

jfor, nilitaqf aeronautic. itemis fi'om a imnnber of-pesonialilcy."iven.,
'tortes as -Well as a wont. associ ation. test were correlated again st..tho.
results of~the liyyliiatric i ntervieii,iii an effort to find-a. method which
wouildlsimiplify'psyehiiatric int&-rViewing procedure&

Mfedieal sahd Psychologieal_ Examining Unit- No. 9
3fedical afid-Psychological Exanining Unit No. 0 :t Buckley'Field,

Colo.,.tested, Actively th|rough April 19.141 after wliich it was a Stand-by
unit for Eeveral.moniths. With lthle, re~hictjolt in processi ng flow, atten-
tioli --was devoted chiefly to researchi until inactivation in, October.
)Nearly 14 000 men, were ,processed, with) the regiflar, classification
battery. Activities were restmed in Jauar'y, 1945 to process eandi- :
dates for B-29 gii!nery,ofwhom about3,000 were tested.

'he original chief of thePsychological Section, wa'69Maj. Clarence,
W. Brown who was~succeeded, after the bilik of the processingl was
completed, by Capt. Sidney M. Adanis. As a on~e psychomotor line
unit,,it had 7 officers, 56 enlisted wen and'14 civilians for the heavier
processing niontlhs. The section was housed in a standard H-;typ
khdool-biffling with additional space i ot!ier" buildings its heeded.

'II

During the months when little processing was required, attentionof psychological pe oel was given to a prograin of test deveAop-.u
meapt., Experimental tests constructed included 11 tests to measurei
abilify to change or break mental ic; a balancig lair tet; test
of the ability toidentifystars for celestial mn vigation; an adaptation
of a rnge estimation trainer; a battery to neasure physicalit iness; a
variable pattern modification of the Finger Dexterityest, CgInt6A
arslt series of tests desiged to predict success in B-9 p wiegunnery
armorer training.

Re.a-ireh work included a stndy of the ArctIc Traiiiing InstructorsR ding Scale and Itstudy of Ile peronai adjustment of convalescent
soldier. Othewetlis re m de oi te e reliability of certain me-

ite.-picture tests; diferenes in aptitude related to the status and
age of candidates; the acuacy of aehine scoring; ability to eoin-
prehlend and remet.r psychonMotor ist.uctons; average aptitude
levels of diferent types of air-crew candidates; i comparison of test
and irtest Staiines; the efitt o spaeiothei bilerfoimance on psy-
chonotor tests; the relation of the log esngth to scores oi the Rudder
Control Test, ml0; the effect of normallziug skewed psyhootor
scores upon the classification of ca idates for air crew; a study of
the reason s for elimination fron pregunery armorer training; the
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rehat 0i114 of classification- tests-and stanines to successin the B-29
prearniorer curriculum; a ,sttdy of the relationships between combat
criteria and classification test scores of decoratedand' casualty fighter
pilots in the European Theater of Operations; and a statistAcalanal-
ysis'of~tie Pedestal Sight Manipulation TestCM824A.

Me(lical and PsychOlog&al Examining Unit No. 10

Medical and Psychological Examining Unit No. 10' at Amarillo,
Army Air Field, Amarillo, Tex., tested nearly 25,000,candidates for
air crew and-over-2,000 B-2 gunne'y candidates prior to its-inactiva-
tion in October 1945. Jnits most active period chief of the Psycho,
logical Sectidn was Maj. William E. Walton, Capt. Philio!.Sperling
becoming-chief in January -1945. The section was-housed in a build.
iig formed by joining six barracks buildings. Several units were
air.conditioned, Maximum strength was approximately 8officers, 61
enlisted min and 20 ivilians.

In research chief.attention. was given to methods of deriving addi-
tional scores from existing psychomotor tests iicluding the Complex
Coordination Test, CM01A, the Rudder Control Test,.CM120B" the
Discrimination Reaction. Time Testt CPGI1Di. and 1he Rotary Pur-
suit Test, CP410B. Other reseacli, includ(le asttidyof the-compre-
hension of psychomotor test instructions; the development-of a Pilot
Direction Test; a study of a word association 'test as a predictor of
the aptitude rating for military aeronautics; examiner variance in
psychomotor tests;, the, iaximum usage possible of printed test book-
lets; the effect of variation in target diameter on scores on the Two-

hind Coordination Test, CMIO1A; and the development of various
test ideas in the fields of temperament, motor performance, and in-
tellectual functions; printed tests designed to measure functions simi-
lar to those measured by psychomotor tests; 4 performance test for
dial reading; a cheek list performance test at1nd -a- study of the effect
of ilhlmination in the test rooms on psychomotor test scores.

Psychological Research Project (Combat Crew)

Psychological Research Project (Combat Crew) was established in
April 1945 at Lincoln Army Air Field, Lincoln, Nebr., with Maj.
William M; Lepley as director. Its maximum staff was 5 officers, 2t
enlistedl me- and 12 civilians. the mission of the project was to ad-
iiiinister proficiency tests and other evaluative'devices to combat-crew
pe'rsomiel; to collate training records; and to compute lead crew
staiiines which were to bxe used in making recommen(lations for the
assignment of air-crew personnel to combat crews and in designating
*potential lead crew material. It was the last of the classification
organizations established in the Aviation Psychology Program and
the plan for its activit'es called for the utilization of psydological
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i'ntotMati~nwgathereadon individuals all'thrdugh thir tratining. Ap.

-proximately "'000 tmbardieri -navigaos plts, flight enginwerui

'and rkadar observersw~ere tested tit Lincoln while considerable num.-
brOf~ilbt hflihtliee1;, and'radar observers were tested by'do.

tachments and. organizations at other stations., Reoijendatios
weremYade for crewtassignmients up to the time the project was closed,

~hotlyaftr 'heend of -hostilities -with Japan. he poetmd

s tudy of the. iercorrelatibns amionglthe variables entering into coi-

bat-drew stanines. Detils of the program -of the project are given

in capter,5'of this report.

Relation of Otker Psychologiceal' Organizations. in'the Training
comniand'totla amlsfiestlon rogramt

Six other psych~ological organizations in the Training-Command had

'functionswhich weereated to classification but inigenteral performed
no classification testing. The fuiiction nf the, Psychological Test'Film

Unit established at theSanta An& Army Aii Base.in October 1943,vas,
to develop niotion-picture testsfor use in classification and-to work on

allied problems involved in the psychological use of films. 'No film

test was actually used in the classification battery, although the
pncthod-appeared' to be promising and some ofthe tests werewfound to

iaV'e a crcibe 'validities. Thlere were three PsychologicalR-
search Proje~ts established-in January i9.4;PSycholqgiceal Research
Project (Bombardier) at.Midland Army Air Field, Midland, Tex.;
P~sychological Research Project (Navigator) tit Semari Field, La., and

later Ellington Field,'Tex.; and Psychological Research Project
(Pilot), at Randolph Field, 'rex. All these projects hadas a primary,
assignmient the study of criteria against which classification tests could
be validated. Accordingly-chief attention was given to the-measure-

inent of air-crew lprofiCiemey'and to, the evaluation of trainiing pro-

c'i(lures. Psychoilogical Research Projct (Radar), established at
Langley Field, Va., in November 19441, and Psychological Be.
search Project (Flight. Engineer) -at ilondo, Army Air Field, IHondo,
'rex., established in July 19415, had, similar functions. These two

~)rojects, however, actually adlmin i-ste red, proficienlcy tests to be used
II thie classification of combat crew. Results of this testing were re-

p~ortedl to the Psychological Research Project (Combat Crew) at
Lincoln.

Total Numbers Examined

A summary of testing statistics in all Psychologlkal Research Units
and 'Medical and Ps4ychologicatl Exainingiii Units, by months front

te tvginning of -class iclationtest ing through Junte 19.15, is presnte
in table 2.1.
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[Ne :-9 Tows
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Yew "d.es tested

...... bnay ............ ... . .......................... ......... ,_,
A .............. ....... ........... ................ .......... ,401

...u...................

01y:ID ...... ,0
Jueb........ .. . ..... .47.to

..... . . an~t ... 3,............o

.7....4..... ......... ...... .................
.......... ...... . .. .............. .... ....

. .eba ..7,2... ..... ....... ..... 2

toemb er ...... ....... - .. ........ ... .......
Deember...... ........ ............... .. ............. ........... . 08C

r........ 4......... Ia.r..I .. . 1 . I- .. ....4..48 4l ....~~~~ ~~.......... Jn ........ i! ...... I ; .... :]---- I- .. ! ....... 1 .. ..... nTlm
.M rt ; .... I..6.. ...... ... . . .. ...---.i........ ..... .-- I...... 2n 0

:Mlirell.......... ....... ......... ....;.. .. ... .. ....... ."" '" ' "'M" I , iArty .. ........... / ... .. .... ........... ....... . .. .I ...
Jun... .... . ... ....... . . ....... .

g 1S.i..... ... ....... ; .... 7. ..... .......
ApAlteM..e ........ 75 ........ .... .16Se~m ... 17.1 96 vi ..;... .i... ...... ! 1.11
October .... 17,1 Il & ........ ........ .........
November ...... 48210 1.40 21V ................. 3 ,
December ...... . &7 i2 41 M 33k ....... ; ............ .1 21. 21ll

an1ar y 344 .........4. .... ...4 , 3 5 8 , A A M U , t • : ,. . 4 1

eru..y...... ......... . 3.5*
Mar ........... ,1 a 47 4 6n -1

trtaspitembd ....fior l 3 the umbe o4

'Ju ne, ... ........ 4,30 Is m a .. ..... 4n -4o ,m ....; .... .. o i 4,. V , , , .......... 4%,u
August ........ ,. on 9 76 1 11 .. .;1t........ e br ....... . U,1 71 34 In a,1 76 ....... l

Noem e .... - 10 0 Ic - 3 ...

SFebruary ....... .WS30 44 525, 14, 1140. Va 0,, 0
March. .... ..... 6.191 47 304 4 -129 , A < 39 .2134

,AiF........... 7,284 79 28 4 • 106 8,0 6.00
1l.......183 10 303 40. W1 W9 -4,=

TOW ~ ............. , 355 , No8 3, MTJ La Al . 87

The mothly totals iste'd fo" thle pe/rWo from Februry 142 throb~g June 143 gve the toal number of
men tested at PHU 1, P RU 2, and PHU 3. The testinW figures for men previously eliminate 604fo
student officrs am included In these monthly tot"ds
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CHIAPTER THREE___________________

All' classificatiOil testing, involved: the use of batteries -of ttst do-
t signed to, measure the ,aptit.des required for the. different air-crew

specialties. The first batteries consisted of printed tests, suipple
I neited in some cases with imiprovised apparatus tests. The testWused

varied solnewhat fromi one testing organizatibn to anotlier-ntiL De-
cember 1942, when iall the apparitus'required forthe complete psy-
chomotor battery became available.I

In this chapter the composition and use of eachbattery ire given,
together'with statistics, on the intercorrelat ions and validities 6ftthe
tests. ,In connection with each battery, gonsiderationsientering into
its selection are given. Descriptions of each test and detailed validity
information ai, given in Relxprt Nos. 4 and 5 of tils series. Identifc -ties of tests is by code numnber?

a Eack code number involves severAl'places, eivingthe f'ollowinlg function:
Place i: A letter to dealgnate ehe.ral~ue (iaslficatlon tet had the letter C Ino

Place 1.
Place 2: A letterto deelgnate majorfield.
Place S: A number to designate speclific area within a ed.
Places J and $: A number relpreenth,an Arbtraryr hentif'|nlg desIC4Atioi~w~tits at

xiven area.Place 1: A letter Indicating editions or major variations in 'a particul'O teat.

Place 7; Occaslonall used to distinguish tminor variantsuof apparatus, lUntructiona ete.
Thecategore or major fields and areas within fields are as follows[
R, Tests of einetion, tejlirameht. and personality,

100. Absence of tenseness. 5 00. Motivation,
200. Absence of confuslon and nervoupersm. 600. Personal Informatlon.
300. Absence of fear and apprehension. 700. Projective techniquei.
400. Tem'perament. 00. Fatige.

I. Tests of Intellectual functions.
100. Information. €00. Comprehension.
200. Reasoning. 700; fatbematka.,
300. Judgment. 800. Physics.
400. Foreslght and planning. 000. Mechanical intelligence.
500. -Memory.

M. Tests of motor performance.
100. Gr6s. coordination." 500. Smoothness of control movement
200, Fine muscle coordination. 00. i'rogrcss In developil _wte. !qi U.
300. Appropriateness of controls used. 700. Serial, learning.
00. Feel of controls. 800. Pursuit.
P. Perceptual tests.

100. Visualization of flight course. 300. Sense of mustentation.
200. Estimation of speed and distance. 400. Division of attention.
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lit -the ireseiitation of each btittei'y, ditlefences from, its predecessor
ar'polin-ted -out. Aspects -tif eaclillittery not speiically coveted in,

tile dis~~stzt, May be assunied, to beidentical~~vitb those of the batteryF iiimeditttely pre;6eding.

IlE, C-LssiFicAtIoN ,BAITE, Y OF FEBRUARY 1942

,r Forces wa sd in Psychological Research Units Nos. 1 and 2,
begbnin~eb uar.19Mbu wasiieerpes-cibe byfofinaldietv'

116is gi~et~l t'a onfrenc ofthedirectors of the Psy-
clilogcalPrgra lild~n asliiitonor 22anury1942 and was

4lie lbliefdf tle Air orp,,qutedin captrl o. imirpot,
~oru~a,'al(U eigtS.tregiven in~ table 3.1.' Differences among the

units are noted.
'The coinposit ion of the battery was dictated by the availability of

'tests, and the degree to whicl'i the varioulstests available would, on the
bass of job- analyses pr9bably differentiate among -boinbardier, ,navi-
gators, and iflots. At the -time the battery was dlesigned, it was be,
lieved thlat only 10 combinations of weights could be used with the
aggregate weighting feature of thle, IBM testing scoring machine.
Litter-in thle war a technique was found to avoid~this limitation. As
with later batteries, it Wes planned that all scores would be entered on
tin aggregateb weighti ng~shect which would be scored three times, once
for each ofthe threespcialies. Aggregte LweighItiig on 'this battery
was actually used onl' tit Psychological Research Unit N6. 1.
Rantionale of the Tests Employed

Vie Vocabulary Tfest wits included in' the battery to give some meas-
tIre of thie intelligenice of thle candidate. It was scored both for speed
and for level, with the level'score being wveighted inost heavily for the
navigator predict ive score, sice job analysis had shiown that the navi-
gathr was not, required to react, or to make decisions its quickly as the

P. littrjbttual tests--ContInued
500 orientation. 706. Auditory diserlminatiob.
000. Sj'eed of *Ieelplqon nnd reaction. 800. F'orm perception.

0. Vityroial mensures and sentory tests.
100. Bige. 400. Depth vision.
200. Velight. 500. Color VIsion.
300. Night dItN10.

a The key to abbreviations u*ed In the tables giving tbf, ciisiation batteries fo~ows:
B Itombaidier. 11W U=P9'YchuIogi'aI Rtesearch UnIt.
N=NIavig r. it=Number of Items right.
P= Pilot. W=Xuniber of itenie wrong.
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bombardier or pilot. The speed score on the Vocabulary Test was
givenmthe iiiost weight for bombardier and pilot.

The giving of i,ost weight on the 4Reading Comprehension Test to
the Iimnb:u:dier and pilot stanines (lid not imply that the navigator
ededl less a ig:onprehe|i~oi han the bobardieror pilot. This

weighting. resuilted from an effoft to fit the weights into one of the
weiglhig combinations and took~Into consideration the large difleren-
tial weighting given the mavigator on the AAF Qualifying Examiina-
tion, AC1OB. It was.also believed that the reading comprehension
items would add somethini to the mneasuremiient of the general in-
tellectuitlevel of thecandidate.,

'le Numneric.d perittions Test, consisting OF simple arithmetic"
items, was weighted nimost heavily- for'the fiavigator, Since job analyses
'had pointed out that he must be extremely accurate 1111 his computa-
lhis. The work of the bombardier or pilot required so little actual
calculation that this test was weighted zero for these specialties. This
reasoning had been conffi'ned'by preliminaryresults from Class 42-E.
it also seemed obvious that a relatively high weight on the Mathe-
mnatics Test, involving sinuphc algebra and trigonomnetry, should be
given to the navigator, butsome weight on this test was given to pilot
amd bombardier since succe.ss in bomibig and piloting seemed to be
related to certain aspects of the physics-mathematics field.

Following Directions, a verbal test, was given .a relatively high
weight for bombardier since it was hoped that this test would measure
the ability of the candidate to learn and follow a series of sequential
acts. More than the students in the other specialties, the bombardier
student had to learn to do one thing after another in proper order.
It was also hoped that this, test would measuie certain aspects of
(rivision of attention. The bombardier's task seemed to demand con-
siderable division of attention since lie had to attend to the terrain
to pick out his target and, at the same time, check different aspects of
the bombsight and other apparatus.

Part Lof the Spatial Orientation Test, in which the candidate had 1
to locate aerial photos of the terrain on larger photos, was weighted
heavily for bombardiers, because the bombardier usually had to pick
out histairget after having seen it previously only in a pictuie. The
same type of reasoning was used in giving the navigator's score a high
weight for part 11, involving the matching of maps with maps, and
igiv e pilot's scor a high weight for part III, involving the
matching of maps with aerial pictures. The bombardier's score in-
cluded a rather heavy weight in Graph Reading because it was known
that the bombardier worked extensively with graphs. This test also
measured soie aspe ct Of speed of perception which was believed to be
of considerable importance to the bombardier. This test was weighted
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1 le~ss forthe-other two s ei!Ilties in tile belief thiat gii reading-was.

Dial Rendig was given- 1-iher -wveiglit -f bomibardier ai~io
thian for nav'igator becAuise lxnnbardiers.and pilots, did considerable
melt cir and guage-rendinig. However, thle speed of pekcept Ion measured
-by ,tile, test'was believedl important in .a11 three specialties.

The Ta :ble Reading Test was given a high weight- for navigihtor
because of thle amount, of table reading. involved In determining navi-
,gation variables such--as the right -Ascension- -hour angle, Indl time of
transit oflvenly'bodies. twaraledhtmeinoersei-
ties dlealt witht tables, but niot to th-e same extent asthe navigator.

Nutmber Filing and Wuaber Size were 'included because they were
believ d to mieasuirea-percep~tual- factor. The wveights -for bomnbardiei
anad n-avigator -were ig (her than for pilot sinlce the p~ilot-,did not use
numbers as-frequently.

Thie-tests of Line'Length, Point Distance, and 'Path- Distance were
weighted most heavily for bombardier and pilot since thiey were
believed to use more direct observation of distanc'e than the iiavigatqr.
These tests also, appeared to measure resistance to spatial illusions,
which was thoilglitut-'be of special importance to-the bombardier and
pilot. As-a measure of perceptual speed, the Speed of Identificationl
Test, -involving the comparison of- silhouettes of airplanes, 'was
weighted most hieavily for boinbardier and pilot. Among the psy-
chomnotor tests, the tests of Coordination, Feel of, Coit rols, and Serial
Reaction Time wvere weighted- only for pilot. While it might have
been desirable to give some weight on these tests to the bombardiersx
scorle, this was not done because of the limitation of the weighting
comibiations, 'These tests seemed -to involve the type of motor co-
or-dination demiianded of the pilot, and it wvas hoped that they would
nieasure large muscle coordination and smnoothness of response. The
Finger Dexterity Test, which involved turning a series of peg. 180,
Nvas given considerable weight for bomibardier since job analysis had
shiown that. hie hiad to make fine, coordinate mnovemhents in setti ig the
bomnbsight..

Tile AAF Quialifying Examination was included i-i-A he battery
because it was believed to measure the general'level of Ability better
than any other test, in the battery. It was weighted mnost heavily for
navigator because of the belief that the navigator hiad to have consider-
ale Ability to reason and to deal with abstract material.

InI indicating the relative wveight of any test for the different job
Silecialties, the desiredl raw :,core Wveighlts Showed the 1111o11nt each
test would contribute towardl djf'erentiating anion the job specialties.
On thle othler hanud, the relative contributions mnade by the various
tests to a specific predictive score, such ats that for pilot, were not shown



by the desired weights. Instead; the desired weight divided by the
standard deviation, of the test would show the, actual Contiibution
of a test to the 'whole battery-for any specialty. As the actual standard
deviations of all the tests for ii aviation cadet population werenot
kuown, the assigned weights took into consideration the number of
items in each test instead.

It !ould. be noted that in Cases where it was desired to weight a
particular psychological trait 'for more than-one type of duty, the
general-principle was-followed of weighting this trait for the various
types of dutyby means of separate tests which were believed-to measure
. similar but not identical trait.. This procedure chad the effect of
niiinmizing the spurious agreement between Nfeighted scores for the
various duty categories which is introduced by having the errors in
scores coinmonto these categories.

The weights for the psychomotor tests were based on the supposi-
tion that they wouid contribute approximately a third of the total
variance of the pilot battery and about a fourth of the total variance
of the bombardier battery. No weight-on these tests was given to
navigator.

It was realized that the weights given to the different tests for the
three air-crew specialties were to. a large degree arbitrary. It was
anticipated that the test weights would be changed on the basis of
information on the actual variances of the tests and on the basis of
judgments of the staffs in the field units regarding, their relative im-
portance. Even at the thne of the inauguration of the first battery,
plans had been made for the eventual use of regressioii weights in
predicting success in tie several specialties, but the necessity for im.
mediate classification demanded an a priori system of utilizing the
tests that were available.

Scoring Formulas
Scoring formulas for the printed tests were established arbitrarily.

In general, highly speeded tests carried heavy penalties for errors, on
the theory, that accuracy in relatively simple perceptual operations
was important in till air-crew positions and in an attempt to-equalize
di!rereices in relative attention to speed and accuracy. On the power
tests, in which the subject matter was more difficult and the time
allowed a good proportion of the candidates to attempt all items, the
formulas generally involved the conventional correction for guessing.

The Use of Psychomolor Teats
While procurement of copies of the Complex Coordination Test,

referred to in the tables as the Serial Reaction Time Test, had been
underway for several months, only a few copies were available when
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cl:assifieatibn testingbegui. For several mouths it was actually.used -
for classification only at Psychological Research Unit No. l. The
other psychoniotor tests used at the Maxwell Unit were largely ira-

provised, including a Mechanical Assembly Test, the conventional
Steadiness Test (holding a stylus in a hle, with touches counted)
and an improvisedDiscriminatioh Reaction Time 'rest (CPO1C).

Classification Procedures
Classification procedures used with the.first batttery were similar

to those used during the remainder of the war exceptthat no candi-
dates were-eliminated from air-crew training on the basis of stanines.
Provision was made, however, that cadets assigned to a type of'train-

img for whiclhtiheir predicted performance was lowj that is, a stanine,
of 4or below, would~be recommended for training probationally with
thereqpest that their performance be obserVed closely in their initial
stages of training with a view to early elimination if they proved
unsatisfactory.

In the-computation of the pilot stanine two points were added to the
scores-of those who'had obtained a solo pilot certifleate, while those
who had a solo certificaie ind 30 or more log hours were given a bonus,
of three points on the pilot stanine. The maximum "augmented pilot
stanine" was, however, 9; as any score, including the bonus, which wis
greater than 9, was considered 9.

Candidates indicated their preference for the several types of train-
ing and a system was established for making recommendations on the
basis of preferences and predictive scores. Details of this procedure
are given in chapter 1.

Statistical Data

Intercorrelations of the tests of the battery of February 19-12, to-
gether with biserial validities of the tests for bombardier and pilot
training, are presented in table 3.2.

TIE CLASSIFICATION BATTERY OF APRIL 1942

A revised battery, based on suggestions from field units and expe-
rience in February and March and known as theClassification Battery
of April 19.12 was sent out directly to the units early in April. It is,
shown in table 3.3. Like its predecessor, it was not formally pro-
scribed by directive. The major changes were the elimination of most
of the highly speeded perceptual tests with short tine limits and the
introduction of Mechanical Comprehension items and Reasoning and
Judgment items from the AAF Qualifying Examination. A now

form of the Vocabulary Test was prescribed.
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Since it-had been found that the stanines from the original classi-
fication battery were highly orrelated,an effot' was made toreduce
-these correlations through changes in (lie weights. MaNiy-tests now
carried zero weight for'boml.ardier or navigator. All-tests, however,
carried a minimum weight of I for pilot so that cadets could betold
that all'tests contributed to theplot aptitude score. 'This was believed
desirable since the-pilot specialty was so popular that it was thought
candidates niightaitcnmpt to pass the tests weighted for -il6,t and to
fail-the tests which-were.weighted for bombardier and navigator. The
weights in the February battery varied from. 0 to 7- and were to be
applied directly to raw scores,. while in the April battery they were
expressed in jercents:and were-given as desired weightsto be applied
to -standard scores. More,was known about the-standard deviations
of the tests, and this made it, possible to provide a parallel, st of
weighltst0 be applied to-the raw scores.

In weighting the Spatial Orientation Test, the logic used in the
first-battery was followed'but to a more extreme degree. Instead of
approximately 25 percent,,a, mathematics test were weighted approxi-
mately 50 percent for navigator. Psychoniotor tests were to have
heavy weight-in the computation of the bombardier and pilot stanines.

Since validities and intercorrelations were not yet available, all
weighting was on the basis of the professional judgment of the key
psychologists in the program. The Army had demanded that a classi-
'ficationljob be accomplished even though empirical data were not yet i,
available. In general, the professional judgments appear to have
worked out satisfactorily. Tlleheavy weighting of mathematics tests
for navigator was completely justified by'later empirical results. On
the other hand, tests measuring intellectual level never were shown to
have appreciable validities fof bombardiers or pilots. 'The removal
of the speeded perceptual tests turned out to be an error of judgment
since they were later shown to liave considerable usefulnessm, and in I
somewhat different fori were-reintroduced into the l&attery. On the-
basis of later empirical evidence, Dial and Table Reading came to
carry mich higher weight for the prediction of success in navigator
training. It was recognized that the battery left much to'be desired
in the coverage of traits required for succems in air-crew, but time had
,not yet been sufficient to develop other tests which had been planned
for inclusion. Several of the tests in the battery, including two of the
Spatial Orientation Tests, Dial and Table Reading, and Mechanical
Comprehension continued to be emphasized throughout all the fol-
lowing batteries.
The intercorrllations of the tests in this battery are presented in

table 3.4.
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TIlE CLASSIFICATION BATTER1Y OF MAY 1942

The firsttclassification battery which wasprescribed by formal direc-
tive issued by Headquarter Army Air Forces, and traiismitted to the
ex.iNiiiiiing'uiiits-tlirOugh offin militai7 channels wasthe battery-of
May 1942.

The directive of 4- May i942 gave'the weights indicated in-tible 3.5
-for t!heginer.i aptitudes and. abilities of cadets who -had passed the
AAF Qu.difying Examination and who were undergoing classification.
Tests were to be weighted inaccrdancewith the desired weightsgiven

iwtable 3.5. 'Tiese weights were tobe appliedafter each testhad been
reduced to a cot parable basis by dividingby its standard-deviation.
The actuai weights used at Psychological Research Units Nos. 1,and 3
are also shown in the table. The weights at Psychological Research
Unit No. 1 were those piescribed in a further sectionl ofthe directive
andtook into onsideration the~estiniates of the standard deviations
availdable at Ileadquarters Army Air Forces. In most cases these
standard deviations had been obtained through actual experience with
the tests at the classification centers.

The weights used at Psychological Research Unit No. 3also followed
the intent of die directive. Instead of entering raw scores on the
printed tests and standard scotes on tlhe psychomotor tests on the
aggregate weighting sheet, the Santa Ana.Unit was using scaled scores
with a mean of 5 and standard deviation of 2 for all tests. To fit these
scores into the aggregate weighting board' the desired weights were
fleduc,,d by approximately one-third and rounded off. Deviations- in
scoring formulas-were due to the use of a common multiplier. Since
,there was common scaling, this did not affect the contribution of any
test to the stanine. With the use of a common scale, the weights should
have been proportional to the "desired weights" of the directives.
Deviations from exact correspondence to the desired weights were
introduced in order to fit the weights to the aggregate weighting sheet.
This method of weighting was continued at Psychological Research
Unit No. 3 until 1 November 1943.

For this battery amd until July 19,12, no aggregate weighting was
u!sed and no stanines were computed : t Psychological Research Unit
No. 2.

For the printed tests, a detailed manual of directions specified time
limits and scoring formulas. This 14-page maumal was, in effect, the
fi st "standing operating procedures." It outlined the duties of exam-
iners nd proctors,-gave a standard introductory statement to be read
to all cadets prior to taking the examinations, and prescribed exact'
directions for administration. Siilar manuals were prepared for
subsequent batteries, gradually becoming more complete and coin-
prehensive.
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The directivetspecified" that futnctions-measured by the0 PsYchlpo~tor
tests should be unifornm in till classification centers, Pending the pro.
curenientof sufficidnt new apparatus, it authorized, obtaining psycho.

mnotor tscores from forinsof the-'tests Athat were then available, pml)
vidd:~hatthe obtained scores were converted to a common sc~ile of

I standard scores before perfoiiner the prescribed weighting pro.
cedure. Additional tests could be administered for purppses 'of re.J
search and development with the approval ofl-Ieadquarters Army Air
F orces,,,but these'tests were not to bW used for classification.

Thm clititiges from the tattery'?f April 1942 were relatively minor.
The time limnits, on Parts 11 and III of the Spatial Orientation Tleg
were increased on the-basis of emnpirical findings., The desired weights
were uiichdilged while te names and code numbers of the psycho.
motor tests were -changed in accordance with the. status Co 1 plans !or
their developmrent. Psychological Rlesearch Unit No. 1 had a psycho.
motor test for each- one 'that was prescribed, buit the 'psychomotor
battery' at Psychological Research Unit No. 3, also mtakeshift, was
incomplete. In geiieral, the directive formalized proceduresl Iaready
in existence. Uniformity of scoring formulas of printed tests was
not achieved and there was variation in the form of the mnathematics
tests used at the different units.

Shortly after this dlirective was issued, procedures for the selection
and classification of air-crew personnel were regularized by a series
of official documents. A letter from the Adjutant General's Office, I
War Dcpartmeiit, Washington, dated 12 May 1942, confirmed the
authority of the 'Commanding general, Army Air Forces, to control!
the selection and cl'assification of military personnel for air-crew duty,i
including the development of policies; the study and analysis of
aptitudes and characteristics required in the various types of air-crew
assignments; the development, refineinent, and apl~pication of prc-I
tical exam, ination prIocedures; the determination of appropriate testsi
to be usedl for selection andl classificaition purposes; the preparation'
of directions for administering, scoring, and combining results from'
these tests; and the recommendation of personnel for suitable assign-,
ment.s. This letter became the basis of AAF Regulation No. 35-24,'
date~l 22 1INY 19412, and quoted in Chapter 1 of this report, which de-:
fined the responsibiIi ties and duties of Hleadquarters, Army Air,
Forces and Headquarters Flying Training Command with regard to -

the emniung of air-crew personnel.

Ciassification Procedures
Training Command Headquarters issued a plan for the ciassifica-

tion of. aviation cadets which f urther specified the details of the classi-
fliation procedure. Thto ol~ject of. classification p~rocedurecs was noC
only to classify aviation~ cadets for the type of duty in which tbeY,



r '-

Would be most effective, but also to insure that the cadets realized the,

importance of having the right man in the right place in the air crew.

The cadet was toleavethe classification- center satisfied that s the type
of duty -towhich lie was assigned was vital to the success of the Air-
Forces and clearlyrepresented the type of service in which he would
be ableto make the greatest contributtion to the war effort.

The first step in tle classification 1)rocedure was thepreseitation of

air crew functions by means of motion pictures, film strips, pictorial,
and reading materials, and lectures. Tliis- indoctrination was to be
presented priorto the expressing of preferences regarding the various
types of training and as early as possible-after the cadet arrived at the
classification center.

The second step'for the cadets was to indicate his preference for one
of the specifictypes of training, based on his own analysis of his
interest andaptitudes and~his judgment as to the service-he could give.
most effliciently. Following the expression of his interest, he was to.
take the printed and psychomotor tests as prescribed by the directive.

Since it was believed that men with. actual flying experience who
were in pilot training wouldhave better success in that specialty than
men without such experience, arrangements for "experience credit"
were continued. The allowances of 2 or 3 extra points on the pilot
stanine for those with solo certificates or 30 hours beyond solo were
based upon analyses of the relative success of individuals with previ-
ous flying training.

It was prescribed that the stanines should be distributed approxi-
mately as follows:

9 ----------- ---------- - ------------------- 4
8 -------.-- --- -- -- -- --

7 ----- ---- ----------------------------- 17

- - -- --- --- - - - - ---- - - - - - - - - - - - - - - - - 207
------------------------------------------ 20

3 ----- - -------------------------------- 122 -- • --------------------------
------------------------------------------ 4

iis distribution would be approximately normal in shape, with a
flietn of 5 and a standard deviation of 1.06.

At Psychological Research Units Nos. 1 and 3, tables for converting
the weighited scores into stanines were mnade by computing the 41th,
lit], 231d, etc.,centiles andl this finally becamie standlardl procedure.
11hen, with a liter battery, Psychological Research Unit No. 2 began
to compute stanines, conversion tables were originally based onl coi-
Piting standard scores ao that the stanines would have a mean of
5 and a standard deviation of 2, and with no stanine greater than or
less than 1. By this method the shape of the yistibuticn of weighted
scores was unchanged frod its original form. For the sake of uni-11 851 cre wa nhne rm t rgnlfr . Fo h ak fui



-formity, this practice was stilsequently changed: to tiat followed in A

the other two units.
Definite procedures for making recommendations as tothe type of

traihing ,to which each cadet was to. ble assigned were established.
Cadets with first preference for the type of ti'aining in which &heir
aptitude score was the highest were to be recommended fo- th it -.ypo
of training. Cadets with a stanine of 6 or better in the t.)y 1.
training listed, as their first preference were also to be recommended
for that type of-training. Of -the cadets remaining unassigned aftr
these steps, those with.a Stanine of 6 or better for their second prefer.
ence were to be recommended for that type of training. The third
preference was to-be treated in the same manner for the remaining
group. The reihainder of'the cadets were-to be recommended for the
type of training-in which they made the highest score without regard
for preference except in certain special circumstances involving pref-
erences for ground crew training or training in an enlisted status.
The classification board was authorized to make such assignments in
the group of cadets who could not be classified according to their
preferences as-were necessary to fill quotas, provided such assignments
were reasonable in view of the predictive scores obtained.

Cadets assigned for a type of training for which their predictive
score was a stanine of 3 or below were to be recommended for train-
ing probationally with a request that their performance would be ob-
served closely in the initial stages of training with a view to early
elimination if they proved unsatisfactory. It was believed that less
than 10 percent would be given probational assignments.

TIHE CLASSIFICATION BA'TrERY OF JUNE 1942

The second directive that was formally issued was for the Battery
of June 1942. The changes in tests were few. The Graph Reading
Test was taken out of the battery and a new mathematics test with
a 25-miinute time limit was prescribed. New dial and table reading
tests, with longer time limits and a new scoring formula, were available.

On the basis of further professional analyses of the requirements
of aircrew, the weighting system was considerably revised. The gen-
eral changes for pilot included increased emphasis on perceptual
skills, comprehension, and coordination. For navigator the weight
for mechanical skills was slightly reduced, while comprehension and
perceptual speed were further emphasized. Relatively little was
changed in the weighting for bombardier except that the importance
of finger dexterity was reduced somewhat, while speed of reaction
and coordination were emphasized a little more.

The changes in the desired weights for the specific tests are given in
table 3.6. Revised directions for administering and scoring the clas-
sification tests were issued to the field units
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During the use of this battery, psychomotor apparatus began to be
available and the specified models were introduced into the classifica,
tion battery at Psychological les-earch Unit No. 2. The other units
continued to use whatever tests were available but had the classification
models of the Finger Dexterity Test and Complex Coordination-Test
Computation of stanines began at Psychological Research Unit No. 2
on'5 July.

T1IE CISSIFICATION BATTERY ,OF AUGUST 1942

Status of Test Development and Procurement

At any given time the status of test development and research was a
determining factor in the nature of a new battery. At-a conference
of directors iind chiefs of sections at Fort Worth 13 through 15 Julyi

reports on test development were made by the officers in charge of test
development.

The-need-for psychomotor tests had long been recognized and every
effort was beingmade to introduce a complete psychomotor battery at
all three Psychological Research Units. For the SAM Complex Co-
ordination Test 36 copies had been authorized. It was planned to send
the first 8 to the San Antonio Unit, then bring the other units up to 8,
and finally have 12 copiesin each unit. Thirty-six copies of the SAM
Two-Hand Coordination Test were in production, together with con-
trol units designed by the Department of Psychology, AAF School of
Aviation Medicine. These control units would permit simultaneous
operation of four'copies of the apparatus, at the same time regulating
th intervals between trials automatically. Assembly of the SAM
Rotary Pursuit Test was in progress, together with control units and
special test tables, Ywith delivery to take place to the units by the middle
of August. Copies of the SAM Complex Discrimination Reaction
Time Test had already been distributed on 1 July, about 6 weeks after
the, original decision to construct it. More copies were being as.
sembled so that each Psychological Research Unit would have three
,sets, of four units each by 1 September. The Santa Ana model of the
Steadine..s Test was In use both in San Antonio and Santa Ana, while
the Maxwell' Field unit wias changing its form to the specifications of
the Sunta Ana model.

Revision of the Classification Battery
A directi ve covering a new battery had been prepared by the Psy-

chological Section, Hq. Army Air Forces, and was discussed at the
conference. The directive from Training Command Headquarters
was issued t the training centers on 22 July and tihe battery went into
effect at the units in August.

This battery, shown in table 3.7, reflected the increasibg amount of
information on test validities obtained in the Aviation Psychology
Program.
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Fortie first-thne, the classification battery was used for selection
Sinstead of merely chssification, and; provision was made for the dis.

qualification of two ca',gories of candidates simply on the basis
their aptitude scores. Since cadets with navigator stanines of 4 or
below 'hadbeen found to-be unsatisfactory in- training, it was directed
that no one should be recommended for navigator training without a
navigator stanine of 5 or above. A cut-off was also established for
cadets who had been eliminated from one, type of air-crew training
because of lack of aptitude and who were candidates for a new specialty.
Such candidates were to be recommended for a second type of training
o ily when-teir stanine for the new specialty was 6 or better. Among
the minor changes at this time were the elimination of the use of the
third preference in determining assignments so that a larger plopor-
-tion of individuals would be assigned to their first choice of training.
It was also directed that information to the direct that a particular
cadet had made a low predicted score in the type of training for which
he was classified shouild not be givdn to his elementary flying instruc-
tor and should not be available as a basis for elimination from training.
The purpose of this provision was to guard against any ,possible con.
tamination of validity studies by knowledge on the part of instructors
of the. aptitude ratings of their students. Responsibility for classifi.
cation was to rest with the faculty board, the decisions of which were
to be final.

In the composition of the-battery the Reading Comprehension and
Mechanical Comprehension Tests from Form AC1OB of the AAF
Qualifying Examination were replaced with,the same parts from a
now form, ACIOD. The Vocabulary Test (level and speed) was
replaced with a Technical Vocabulary Test, which had been developed
at Psychological Research Unit No. 1, with differential scoring keys
for the three specialties. The Following Directions Test was dropped
from the battery because it was not considered promising. Consid-
erable work had been done at Santa Ana on the development of mathe-
matics tests and a Numerical Approximation Test was introduced on
the hypothesis that quick estimates of numerical operations were im-
portant in aircrew, especially in the work ofthe navigator. The Two-
Hand Coordination Test, which had been found by British and Navy
research to hve appreciable validity and a classification model of
which lind ueen under development for some time, was officially
included in the battery for the first time. The new SAM Discrimina-
tion Reaction Time Test was given more emphasis for bombardier and
pilot. The weights were readjusted on the basis of professional judg-
ment, since validity data were still incomplete and the test intercor-
relations were not available. The measurement of coordination was
to be effected by both the Complex Coordination Test and the new Two-
hIand Coordination Test. Part I1 of the Spatial Orientation Test
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(map on map) which had carried chief weight for navigator "was
dropped and the other parts were revised. Mechanical Comprehen-
sion was assigned small weights for bombardier and navigator but a
large weight for pilot, and theTableReading Test was given increased
weiglht for navigatoi. The heavy weight which 'had been assigned
to the Finger Dexterity Test for bombardier-was reduced. The read-
ing andjUdgment items from the AAF Qualifying:Examination were
replaced with a test of reading comprehension taken from the same
source. All tests continued to carry a weight of at least 1 f6r pilot.

In- the discussions leading to the formulation of "he battery marked
differences of opinion were found to exist among the directors hs to
the value of a test of Steadinem Under Pressure which had beeii de-
veloped at Psychological Research Unit No, 1. It was; however,
included in the battery.

Test intercprrelations, one of several matrices computed for this
battery, together with typical validity data, are shown in table 3.8.

TIE CLASSIFICATION BATTERY OF DECEMBER 1942

For the classification battery which was introduced in all three
units on 1 December 1942, ufflcient apparatus wos available so that
each cadet could be given the six prescribed psychomotor tests. The
battery was formulated at aconference at Fort Worth of the directors
and section chiefs on 12 to 16 October, and the covering directive was
issued on 30 October by Headquarters Army Air Forces and 2 weeks
later by Headquarters Training Command.

Maj. Gen. D. N. W. Grant, the Air Surgeon, addressed the confer-
ence and directed that as far as possible the battery be based only on
validated tests. He also stated that no changes in the battery which
was to be formulated at the conference were to be made until further
research showed changes to be highly desirable. This principle was
followed for the remainder of the war, 'with only four general battery
changes after that time.

The new battery had more research justification than its prede-
cessors. Validity data on tests administered in April and. the com-
plete table of intercorrelations of the Auguist battery were available.
All tests in the August battery were discussed critically, as were the
tests in advanced stages of development. Each director discussed the
tests in his area of responsibility and made specific proposalsregard-
ing tests to be included in the battery.

Changes in Tests
The tests and weights prescribed are presented in table 3.9. The

changes in the printed tets were largely a reflection of the accomplish-

ments in printed tests development, chiefly at Psychological Research
Unit No. 3. New tests of Mechanical Principles, Reading Comprohean-
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sioh, Mechanical, Inforination, and Mathematics -were available and
introduced' into the battery. It Nwas agreed, that it single score on
the Dial anid Table Reading. Tests should be used in view of the Tel-
ativ~ely high correlation which had been foun(I betwveein themn. For
the first time, -the SAM R~otary Pursuit Test was introduced- into,
the :battery to carry some of the weight assigned to psychomotor
-coordination.1

The most controversial'test introduced was the Aiming Stress test,
amodification of the Steadiness Under Pressure Test developed aE

Psychological Research Unit N{o. 1 and designed to eliminate as far as
possible certain features which biad been objected to by psychologists
in the prof'ramn . The test was introduced toinvestigate'the hypothesis
that a test involving performance-under stress would have validity for
air crew. It lia4already been determined that tests of the steadiness
typo bund practically ito validity, and the availability of apparatus,,
dictated the choice of the steadiness test to investigate the,- stress
hypothesis.

A new -blank for obtaining Clhe cadets' preferences for various -types
of ah erew training -was introduced. The most important chanige in
the blank was the-introduction of 9-point scales on iich strength-oft
preference for eack. type of tritining 'was to be indicated, It *as be-
lieved that the ratingrrscalo form of indicating preferences would permit
better differentiation in borderline cases.
Classification Procedures

With this battery, procedures-at the classification centers took on a
selection feature for all specialties in that a minimum stanine of 3 was
to -be required, for bombardier or pilot training. The f aculty boards
at the classification centers adinitted a number of candidates with pilot
stnnines of 1 or 2 to pilot training contrary to the psychological recom-
mendations, but it was later found that the elimination rate of these
specially selected, low scoring men was approximately the same as for
men in general with stanines of 1 or 2. Tho requirement-introduced
earlier of a minimnum stanino of 5 for navigator training was continued
A directive f roin-Headquarters Training Command on procedures to
be followed by thie surgeon in preparing recommendations to the fac-
ulty board att the classification center was issued on 28 November 1942.
This directive read in part as follows:

2.Z a. Gecneral. Recomimendations in each instance SAil be arrived at
after consideration of theo following data:

(1) Physical examinatiorn results.
(2) Estimanted adtaptability for neronautics (AUMtA).
(3) Ps1yechological nptltudo scorc,.
(4) P'reference ratings&

Supplementary Informnation derived front Interviewv by the Psychiologicali Research
Unit and the Physical E~xamining Unit may also determine In part the recom*
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uendtiOn SubmItled. AVtheie data-will be' combinedby-a bpard.conslsting Pf
fhe Senior FIgh1t Surgeon oi the Physical.&atmnuaing Unit-aud the, Director of the

h or thelr representatlvcs. who wIll prcpare recom-
*qdtlons n! the -orgeon's tliretion 'to.-be resented Io the ,aculty Ioard.

c. ycbhootat Ap !uda'&Sorcs. . anzd Slgcnzent of Prc.frrcncc.

results.of rhoe-psycbojog~cAl .pttude tests and t ie-cadet'stateiment
of preferen-ces:aeo be cnsfldered-l ge1er and, within ttiemiultatlons'i n poseid
b the pyskal'examlnatlon results-will miaxhiually influnce thie-rcommendation
io -IeMade to the Factity Board. Scores ot-aptftudeftor the thiree types.of'aIr.
cfew (stanines). aro-xpressed on a e:fr o 0.(highest) to-1'(lowvtst). Pref-
-cro-ces.as expressed iylthe.Aglntion'( det, In terms'Of comparative rattinp of

rength .qf: desire .ft the se~al- airerew :pOsitlons {a!so-on .point scales), as

wel asA statement'of willingness-to wahe-apreferencessWuader certain specified
co,-dioff6s will be.considered.

(2), Psjchologflcal Q lflfi*ca-o v. et -will: be- recomn~nded- only for the
a;itrtV duties for which he Is-qfalifled- Minimum psychologicnl'qualifldation
icorestre defined as: for pilot, 3: forbombardler, 3.; for navigator, 5, A endet
Who does not ineet these standards for an.of tethreo types of air-crew training
will be Interviewed by a menmbr of the Psychological tResearcit Unit and will be
brought -before a board consisting of the senior flight .surgeon, of the rhysacal
4ExaminingUnit and the director of thc-PsyclhologIcAl tesearch Unit, or their
representatives, for final decision ng-te .the Surgon'srecomnmnendatiipn. If it Is
determined that this aviation cadet is unsuited for.milltary aeronautics hewill be
disposed t as provided In AR 40-110.

(3) Rccommcndatlion of TP#ycholoiicall. Qualiflcd Cadets.---Cndets foundto be
psychologically qualified for alrcrew training will be r'econmended~n accordance
with the following procedure:

(a) If an aviation cadet expresses in. his preference waiver that he desires
the type of training for which he has the greatest aptitude, It will be recommended
that such training be given him, provided that:

1. HIs aptitude score for such training Is at least 31 points higher than for the
type of training given first preference, and,

2. He conflrms~in an Interview the desire to be so recommended.
(0) If a recommendatilonls not.n.made under (a) above, the cadet will be recom-

mended for the type of training given first preterence, providing his aptitude
score for that type of training is 5 or above.

(a) If, reconm ndation Is not possible tinder (a) and (b) above, the cadet will
be recommended for the type of training for which its aptitude score is highest,
provided:
L If recommended for bombardier or pilot training, hlis aptitiide score i 2 or

more points higher for the recommended 'isp of training than for his first
preference.

2. If recommended for navigator 'training, htslaptltude score for this type of
training is,3 or more points higher than for his first, preference.

(d) If it recommendation cannot be made tunddr (a) (b) or (c) above, the
cadet will be recommended for the type of training given highest preference of
those for which he is qualified.

(c) Each aviation cadet who is to be recommended for a type of training other
than that for which he hans expressed highest preference will be Interviewed by
an ofllcer of the Psychological Research Unit. The purpose oi the intery'ew will
be to verify the cadet's statement of preference waiver, If one has been given, and
to explain to hin the reasons for recommending trailng other than that for
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which helas expressedlhighest preference. "tiigh pressure" methods of "sell-
Ing" the icadet oa'apartlcular type ottraining will be avoided by all-personuel
concerned,

(4) TId Apltiude Score. and Prcferccie RaIng,-Tled aptitude scores will
bceresolvcd by reference to preferences; tiel preference ratings will be resolved
by reference to aptitude scores. In the comparatively few Instances- In which
both aptitude scores and preference ratings are tied, the fact will-bereported to-
tle Faculty Board -for classIfication decision.

Siatistical Data
In table 3.40 are presented a typical matrix of test intercorrelations,

means, standard deviations, and representative validities of this
battery.

TIE CLASSIFICATION BA'TERY OF JULY 1943

The next revision of tle classification battery was effective 1 July
19.13. New validation data had been accumulated and it appeared
desirable to reweight the tests for the different specialties and to intro-
duce certain modifications in the tests. in assigning these weights the
primary consideration was, of course, information that had con-
tinually accumulated from job analysis and test validation, mainly the
latter. A. secondary -consideration, was tie desire to reduce the inter-
correlations among the stanines. For the first time since the original
classification battery, t1ie battery of February 1942, certain tests car-
ried no weight for pilot, so that candidates could no longer be told
that all-tests counted in the computation of the pilot score. However,
since by now a qualifying stanine was a prerequisite to being assigned
to a second form of air-crew training, in the event a cadet were to be
eliminated from pilot training, new candidates *very generally -tried
hard on all tests.' The cadet who purposely attempted to get a pilot
assignment by failing "bombardier and navigator tests" was of, very
rare occurrence; it would have been a fatal error of foresight to have
behaoved this way and the fact was well'recognized.

Changes in the Battery
Ti chief new developments in the tests are shown in table 3.11.

The General Information Test, scored only for navigator and pilot,
replaced the '1'echnical Vocabulary Test scored for all three special-
ties. This test had shown appreciable validity and appeared to af-
ford an indirect measure of student interest. The Biographical Data i
Blank, also scored for navigator and pilot, had been developed and
was ready for use. It also was known to have appreciable validities
and afforded a way of taking students' background into consideration
in their assignment. There were also new forms oi two mathematics
tests, Arithmetic Reasoning and Mathematics. It had been decided
to add the Divided Attention feature to the Rotary Pursuit Test since
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division of attention had been emphasized in a, number of job analyses
and it was believed that this feature would not reduce the validity
of the test and possibly would improve it. For convenience, scores
on the Dial and Table Reading tests were combined into a single
score, since the tests had a high correlation and this practice had been
authorized for the preceding battery.

Officer Quality Score
Beginning with this battery and continued throughout the war, an

Officer Quality Score was computed on: the basis of certain of the
tests. This was a weighted composite score rather than a single.
digit stanine and was to be used as one factor in differentiating be.
tweenr men to be commissioned second lieutenants and those to -be
appointed flight officers at the conclusion of their training. This
score is discussed in more detail in chapter 5 of this report.

Classification Procedures

The method of computing experience credit was made more specific.
For 2 points bonus on the pilot stanine, 15 hours or more of pilot
instruction, ,including solo flight, were required; while for 3 points,
30 hours, including 10 hours of solo, were necessary.

Effective 10 July 1943 minimum qualifying scores were as follows:
for'bombardier training, a bombardier stanine of 4 accompanied by a
navigator stanine of 4; for navigator training, a minimum navigator
stanine of 6; and for pilot training, a minimum pilot stanine of 3.
This step increased the aptitude requirements for two specialties--
bombardier and navigator. Headquarters Army Air Forces had
specified a minimum pilot suanine of 4, but Training Command Head-
quarters had asked for reconsideration. However, 6 weeks later, by,
directive from Washington, the minimum stanine required for pilot
training became a pilot stanine of 4. On 12 August 1943 the re-
qairement for bombardier training became a minimum bombardier
stanine of 6, accompanied by a minimum navigator stanino of 4. The
principle involved in the navigator stanine requirement for men to
be -trained as bombardiers was that training plans called for a large
production of dual rated men for medium bombardment. This double
requirement continued until September 194'4. With this battery, cut-
offs became automatic and the boards at the classification centers no
longer attempted iopick out "promising" .material from 'among candi-
dates with low stanines.

Statistical Data
intercorre':mons, means, standard deviations and validities for the

Battery of July 143 are shown in taole 3.12.
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THE, CIiSSIFICATION BATTERY OF NOVEMBEfR 1943

Changes in the classification: battery which were to become effective
with the opening of the MIedical andI Psychological Examining Units
on 1 November 1943 were considered during a coiference-on psycho-
logical research at Training Command fleadquarters on 1.1 Septem-ber 1943.

For the first time test weights for all three air-crew aptitude scores

were close approximations to multiple regrbssion weights 'based
directly on empirical data. Since some tests were still-being revised
there wetea few points at which it was necessary to supplement data
with judgment. The validities used in ,the regression equations-are
shown in table 3.13. These coefficients were not corrected for re-
striction of range and. therefore tended to be underestimates of thiole
true validities. The pilot validities of tests of the Deceniber 1943
classification battery were computed by combining into weighted
composites all data available on-thoso tests, except for theclimination
of a few small experimental groups. The validities for tests added
to the battery since 1 December 19.12 and of new tests proposed for
inclusion in the new battery were those reported from research test-
ing at one of the Psychological Research Units. In most cases these
validity data were available only for pilots and the tests were con-
sidered for weighting only for pilots.

TiLE 3.13.-Test validitic uiacd in dcitcrninnf icelghts for .orembcr 1943 bat-
tcry, to~jcthcr with approxinalc nmnbcrs of caeca

nombuliler dAVg~Itot Pilot
Test Code

r .T r N r N

Printed tests:
Itkarlng sl onI ....... CM14r ......... 0.12 .,2M 0..2 T , 0 .10 7,40Sjutlioclth l n i ........... :CP'4lill ......... . I ,. M 71) e5 9

gritial orlentation I ........... ('P!AII ........ .12 3.10J .3q TV 1.1) . 1-)1 ni10 tb21 rallne ........ ('I"I1A 6?2A . .19 3.21 ,&1 70 .&1 , 10.0 1
loir~paphIl:I l dnta-lllot . ('::(nl....... ...................... ..... .. . 3-

lllugrl4hlral dii-navi itor... -C'E1 1) ................ ..... .. 23 zM M 1-.O. .IoL0Mec~hanlesl Prlndlel I ......... "'1.40 .... 0 .$0 .3 N o
T lhnlmlvoillul t- llolI .. ('I.';V{ ......... .01 3..10) .10 MZ t{J )
Technliul mbuhiry-wivlp tor. V I-Luz .......... 01 3, 2") .'I22 700 .0W 13, -00

thelktc I ............ . . 1 F( 2 ......... . 3.2M .1 ) .04 310woArlttsmetlerrxi.nln- . . (T-0111 ......... 1 2 3,2W .45 M 10, (M. . . in.nt co.. . .hen..lon I .. . . . .. II.. ................. ................ ........ I5 W)
Jiutruirnt cuIti-re'hen4on ![.. CII'I6A .................................... 3$ (iW
P'un hrial op.z wationi, froult.... 'VIVr-I.I......... .13 3.2M ,. 1,t0 .01 9. 1W

CIlln( I; ofIntaion........CI"'GI ......... . ij 3, 1) .19 I .141) 1 ,'01 9 ,1Aplarati ts tsl:

, ur ll I ............... C M W& A ....... . . t,0 70 .21 8,100
x m....lln..l.In ......... ("Mot -..... 3,.'i .21 70d .I 24.100VlInutr a'ixrt).... .......... CN1114 ........ 16 3.30) .20 TOO .1! W1.70J)T-Ixmlilstloo reac-tfo tme... ('l'CIl) ......... .22 131 ) .4 I UP . o

I wo4,ii C~urdllutiton ....... C6 ttA..........12 2 0 .2 2T) 3 IM1M)
)luuduk control ................ ! .......................... .42 1,04

3 lHatery of July 1911 Inclue'I a lllerent form of tihLi lei.
FSI1iiiift¢ I frtll i dnta on 7,'IAArw ' -,1ti lm iar.,ui f III .r f ht4t, hlich ;'Ip o trrliffikl Vl-l3O .
Y lstimilt I value ftewo i'cw fori; i'uiliIrkAl valut (1 . on hih f,.in lb2Wl on 13,V') Celai.

I 1iluaW.j vlises. EmXpitical Va lmi 06 nlt O,3,r, Ikl e' lxtl'.

0832447-899

________I



Three test revisionswere included in the new battery. In the cis
of the new fbirms of the 'Mechanical Principles test and the Reading,
Comprehension test it was assunied that, validity would be unchanged,
In thi case-of the General Information test it was.assumed that the
pilot validity would be raised from '0.22 to 0.30 as the ,esult of the
inclusion of new material, especially on flying and automobile driv.
iing. It was recognized, that.the obtained- navigator test validities
,were low because of the marked restriction of range on the basis of'
the navigator stanine, Men with navigator stanines below 5 had not
beeit admitted to training. Although no systematic correction was
made forthis curtailment, the validities of"Aathematics and Arith-
metie Reasoning 'tests were estimated as 0.50 and 0.45 respectively
instead of using the lower figures-based on actual data. No analysis
was made of'the Aiming Stress Test since on the basis of its approxi-
mately zero v idity it had been decided to drop it from the battery.
For tests in the July 1943 battery, the intercorrelations based on
3,000 cases, shown in table 3.12 of this 'report were used, For the
new research tests correlations computed by the developing units were
available and were supplemented in certain cases with estimated
values. The Instrument Comprehension Test, 'Part 1I, developed
at Psychological Research Unit No. 3, and which had been found
to have a high pilot validity, was introduced into the battery while
Part I of the same test, involving predominantly verbal skills, was
introduced with a negative weight for pilot. This was the only time
during the war that a "suppression variable" was included in the
classification battery.

Two printed tests, Speed of Identification involving quick com-
parison of airplane silhouettes, and Numerical Operations involving
simple speeded arithmetic, were dropped from the battery, only to
be reinstated several months later. The place of the Aiming Stress
Test in the psychomotor battery was taken by the Rudder Control
test, originally designed as a training device but found by Psycho-
logical Research Unit No. 3 to have a hiigh validity for prediction of
success in pilot training.

The regression weights shown from the analysis of the intercor-
relation and validities are given in table 3.14. Except for Instrument
Comprehension I, no negative weights were used. In the develop-
ment of the weights for pilot the procedure was adopted of determin-
ing the regression weights for the tests already in the classification
and determining the multiple correlation for this weighted omposite.
Then, treating the battery of July 1943 as one variable and the new
research tests as additional variables, weights were determined for
the research tests considered for inclusion in the new battery. In
addition to showing the actual regression weights, table 3.14 shows
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TADpL 3.14.--Rcci onrf wigsht of claanilfcation and rccarch te*Isfor bagteiry
of Xovcmbtc 1, j.1

6s(ry July Battery orNot; Prm*ntsts
IN.3 Iva3 weights

Test Cod# - ... -
4 NjP SB IN P: B ! N '"P

rrinted tests:
Readlngoempreh slo ui.......... C16140 ........ 0.0 0.02 0,04'0.02 .. 8 ....spatil ofh, fitation I ............ - CPMUB......... 13 0.05 ..... .13 0 . ... 10 , 6
Satlorlcnt.tion I............. C O3*........ . .. 11 .07. 11 .07 . 6

ial and table rvivlin ............ .06 .22, .04 .07 .22 .22 14 13 41
Blographcal , pilot ........ CI:MA............. .... ............. i
J1Iogralibeac t nvgto .... CE21..02I): ... .... .. ItBiorahic| al tiaor... E~2 ......... ..... ..... .. ..... ... . .. ..... .. •... .
Technical MWpe ....... ltl ....... .. ;.... ..... . 15 :....j. .... . 1 ..... ......Technlenl voik'a ry.pot ... CF:Wo5C,. .... ... .15 ........ 'iS-

Technical vocabulary-novigator.. (CIOCC ............. ..... ..... ..........
M.ltheratlc% .................. Clre .............. .22 .... .2 .22 ....
Arih craonin......... 120611 .......... 15 .04 .1.. 1
Instrument com irehc n I.:- C)AISA ................... ..... ..... .. .....
Instrument comprehcnson II .... X1616A ....................... ; ..... .... " 10l6 .....
Nuutical operUtIons. front ...... Cl02 .......... O5 ............... ...............1Numerlcal opcrntlons. back ...... Cl 7M 9 .............. .........................
Speed of Idct lfatlon ............ CPO0A ......... ...... ............. .

Apparatus tests: C " 3
Rotary pur sutt ................... C.M A ......... 06 :* .0 6 . ..... 04 I ......
Comple oordinatIon. C.MIA ......... 06 IV .06 .19 12 17
Finger dexterity ........ CMI....... . .0 .07 ...... 0) .07 13 6 .
D)icrimnwitlon reaction time. CPIID .......... 13 .07 .05 . .07 a 27 6
Two-hnud coordInation ......... CMI0IA ............ 14 .04 ..... .04 11 4
Rudder control ................... GAI20A .... W .1......... ..... 13

"Multiple It .................................... 15 .078 .519 .211 0JS ..GS........ ....

the weights expressed as percentages of the total. Desired weights,
raw~scoreweights, standard deviations and effective weights, are given
intable 3.15.

On the basis of this statistical analysis it was estimated that the
validities, of the bombardier and navigator stanines would remain
uncliangedbut that the validity of the pilot stanine would be increased
from 0.52 to 0.57.

As a further step toward insuring uniform meaning to aptitude
scores computed at all units, tables for converting aggregate weiglhted
scores into stanines were provided the new Medical and Psychological
Exiniining Units.

Cdassificatiom Procedures

Minimum qualifying stanine for navigator training remained at
0 and for pilot training 4, while for bombardier training minimum
requirements were for a bombardier stanine of 5, together with a
navig ator stanh'e of 4. These'cut.oil's were determined by a carefil
study of thetraining quotas,,of numbers of nien available for testing,
of the proportions of men expressing first choice for the three air-
crew specialties and the percentages of the total, group; who would
be recommended for the different specialties on the buis of varying
Ininimium qualifying scores. On 15 November 194:, after the battery

had been in effect for 2 weeks, mininmi qualifying stanines were
rtise(1 as follows: for bombardier training a stanine of 5, accompanied
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by a navigator stanine of 5; for rtavigator training a. navigator stanino
of 7T; -and for pilot training a pilot stanii& of 5. Standards were
raised again on 0-7 December 10413 by, requiring a minimium stanine of
0 for pilot training and a minimum bombardier stanine of G accomn-
panied by a navigaitor stanine of 5 for bombardier training. 'Iho f
rpinimuni stanine for navigator -training remained 7. The bonais-of
9, or 3 points added to the pilot stanine for previous flying experience
was continued.

With the inauguration of testing in the Medical and Psychological
Examii;g Units at the basic training centers, men were accepted forI
aircrew training on thie basis of thie psychological tests but were not
actually classified for a particular specialty. At the basic trilning
centers stanines wvere entered onl records ("Classification Folders"),,
which accompanied the candidate through college training or so-called
"on-the-line" training prior to preflight. 'Classification wvas deter-
mined at the preflight school on the basis of recorded stanines and the
recommendations of a board which included it representative of a
Psychological Rescach Unit. At this time the Psychological Research
Units continued to test candidates who had been in a college training
dotachment, but not previously tested'at a basic training center, prior
to entrance to preflight

One further chiange-in the use of this classification battery occurredI
* on 83%May 10414 when it was directed that a bonus of one stanine point

should be added to all stanines-of candidates with combat crew dutyP
overseas,, provided that they had completed the 'prescribed numb~er
of missions in their theater orlhad been returned to the United States

before completion of the prescribed number of Missions because ofI
wounds, accidents, or evasion of ctipture. Such a provision had not
been in effect previously because combat returnees had-not been avail.
able as caiididates for flying training. At the sameo timeo that this

* policy was set up it wvas proposed to malce studies to determine whether
overseas flying experience increased aptitude ratings.

Statistical Data
Intercorrelations, of the tests for a population tested in the Psycho.

logical Research U~nits are shown in table 3.10 and~ for a population
tested in the Medical and Psychological Examining Units in table 3.17.

THE CLASSIFICATION BATTERtY OF SEI'EM1IEI 1944

Several considerations led to n10V Change3 in the Classification bat.
tery. It appeared to be desirable to make separ'ate predictions for
bomber pilot and fighter pilot, since the training for tlie.! speecialties
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differed after Basic school and it seemed probab' that different apti.
tudes were required. More and more emphasis was-being placed on
gunnery training, and the-chi-f source of gunners was men 'ho wer
disqualified candidates -or officer aircrew positions. A large -propor.
tion of mnen who failed to meet stanine requirements for bombardier,
na'4igator, or-pilot were now being-assignedto one of the several types
of gunnery training. In addition, additional evidence had accumu.
iated on the validities of certain experimental tests.

Introduction of New-Saninexs
Instead of three stanines it was decided to compute seven: bombard-

ier, navigator, bomb pilot, fighter pilot,. aerial gunner, air nechanic-
gunngr and radio operator-gunner. Some data on validities of the
classification tests for predicting success in radio operator training,
air mechanic training, and gunnery trainihg were availabe, but
relatively little was known about the tests Which would be-t differenti-
ate between potential fighter pilots and potential bomb pilots. Job
anldyses, however, indicated that the bomber pilot would probably
requiremnore of the aptitudes required by the ieading Comprehension
Test, Mechanical Principles Test, and the Dial and Table Reaiding
Test than the fighter pilot. Oil the other hand, tle fighter pilot
probably required greater speed of perception and faster reaction
time.

A new form of the General Information Test was available as well
as two new printed tests; a test of judgment, which wias weighted
only for bomber pilot, and a test of mechanical information which was
weighted only for air mechanic-gunner and radio operator-gunner.
Two tests which had been dropped from the battery were reinstated;
Speed of Identification, used for figleter pilot and the gunnery special-
ties, and Numerical Operations, weighted for bombardier, navigator
and radio operator-gunner. The verbal portion of the Instrument
Comprehension Test, which had been used in the prieleding battery
with negative weight, was dropped out. A new mnoL0cl of the IRudder
Control Test, designed by the AAF School of 'iit lou Meiicine, was
being constructed and was actually introduced into the battery on
17 November 1944. The composition of the battery is shown in table
3.18.

Intercorrelatlons of Stanines

As one of the statistical procedures incident to the develolpment of
the new stimines, the intercorrelations of staninei l and the offlicer quality
score were estimated from test i nterorreitions, oiandard deviations
asid weights. These estimated correlations, together with corrlations
obtained later on a population of 5,000 aircrew candidates, are ~holmt in
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table 3.19. The close agreement between corrdlaions estimated in
advance and- the correlations obtained later is evidence that-informa.
tion about the nature of the tests was,rehitively complete it-the time.
the battery was formulated.

TiBLE 3.1.-Intercorrlt(tons ofrstanbine an4 oltccr qiialitYzrcor0,of'Scpcmbe.' , 1944 "bat~erg!

(Corretions estimated at the time. the buttery was prorimM areshown abole the dlaonal; oblaned
correlations N-6,00) blw the dagiasi,

8anlne a 2 3 4 8 0 7 8

i. FithtetPilot ................ ................ O 0.91 6 MS5 0.6 0A 0.8L &4 087f2. Bomber pilot ......................... 0.90 , 6..63 M ;60 . .43 1
*3. nombfinfie? .............. 1 ... 64' .66 b8' XT1 .76 .113 *E(a4. N, ator............................ " ' .. 86 .88 .b . .63 .,.rcad i .a. ne ....... . ................... .63 A7 . . . 76 .0 .766.di C rim c...................... .82 .71 2a' Itj .44?..Alr mcnlcgufflc.......................So .112 M1 .69 M8. J19IL omcrqultyom..... ............. ; ....... .. .73 .11 .79 .

Classification Procedures
Since studies had shown that men with previous experiencein flying

airplanes made substantially higher scores ora'nmbcr. of'the tests in
the classification battery, credit. for previous. flying experience was
eliminated at this time. The policy-of giving 1-point credit on each
stanine to men with previous combat experience was continued up to
5 April 1945. It was then discontinued because it was shown thlat
men with prior combat experience also tendedto, havosubstantially
higher scores on-classification tests.

For bombardier training, the minimum stanine requirement was a
bombardier stanine of 6, the simultaneous requirement ,of a minimum
navigator stanine being eliminated. The minimumn staniie for navi-
gator training remained 7, and for either bomber pilot or fighter pilot
training, the stanine remained 6. Effective 2., October 19.14, aliUstanine
requirements became a minimum stnine of 7 in the specialty in which
the individual was to be trained. This was in line with greatly reduced
training quotas. In actual practic7, the new bomber pilot and fighter
pilot stanines were used to-differentiate between men assigned to the
two types of training, but quotas were so reduced that few men classi.
fled with this battery were ever trained. The-gunnery stanines were
computed on all candidates, but in general were not used.

Introduction of Single Digit Scores
A radical change in recording procedures was introduced on 1 April

1945 in that befom weights were applied raw scores on all printed and
psychomotor tests were converted to single digit standard scores rang.
ing from 1 to 9, with a mean of 5 and standard deviation of 2. The
purpose of this change was to simplify recording and statistical pro.
cedures. Empirical studies performed at Fort Worth had demon.
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strated that these single digit scores had the same validitiesand inter.
correldions as the two-digit scores when lrge numbers of. cases were
Used, and that the loss of precision was negligible. The.quantities of
data whichhadaccumulated at Training Comnaand headquarters had
pro ved to be unwieldy to hande even with tabulating machine tech-

iiqtes, but with:the use of's^ngle-digit scores it was possible twhave a
single card for-cach man, containing identification, all test scores and
stanines, and adeqliatespace-for frcording trainingsuccess. Had this
step -been introduced earlier, it would have considerably facilitated
statistical operation&

Iniercorfilations
Inter, brrelations of the tests and stanines of the. September 1044

Battery are presented in-table 3.20.

TIlE CLASSIFICATION BATTERY OF jUNE 1945

The last revision of the classification battery during the war time
program was tie- battery effective 13 June 1945. The, three gunnery
stanines were replaced by a single aerial gunnery stanine which was
actually used in the selection of men to b trained as B-29gunners. At
three of the Medical and Psychological Examining Units large num-
bersof nien, who were. not candidates for the other aircrew - positions
were tested to segregiate 1-29 gunners from other types of gunnery
students. The weightings for this specialty vere based upon job
analyses and one test, the Pedestal Sight Manipulation Test, with high
face validity for gunnery, was introduced into the battery, carrying
20 percent of the weight for the specialty. The Two-Hand Coordina.
tion T est was replaced with the SAM Two-1and Pursuit Test. Two
new staiineswere introduced: Ilight engineer and radar observer.
The weights for these two specialties were based on job analyses and,
in the Case of radar operator, on validity datta accumulated by Aircrew
Evaluation and Research Detachment No. 1 in the European Theater
of Operations. A Coordinate Reading Test was introduced with a
weight only for radar operator. The composition of the battery is
given in table 3.21.

When the battery was introduced, a minimnumn stanine of 7 was
rcquird for the original ircrew specialties and for flight engineer.
iie minimum stanine requireinit for flight engineer was reduced to

G because of Stel)ped-up training progranm in that specialty. Most of
the mei being trained as radar operators had already been processed,
.1-0the stuhmie requirement was expressed as a navigator stanine of 8.
For B-29. gmit.ers a miinmum aerial gunner stanine of 5 was required.
Thete qIureuiemnts continmed until the end of the war.
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vT, cDLU 3.2.-ntrcrrato ,, r #

StaIn . -.-. - - --. ,-----

I. Bombailev ............................ O.M O.44 0.64 0.79 0. OL-O.M 0.73 0.31 0
I Naviator ..... ............................ ..S ., .2 .69 .e P .0S
3. Bomber plos ......................... .. ............. M.4 ., .00 .S2 .82 .6 .. , .53
4. Figter Pil ......................... ................. 64 .rc .90 .& *M Q. 14 .: ; 42
It. Aeriaul Runner ........................ 73 A .2S
6. Me~hanle nrmorecunwe ....... .......... 3 .ro .82 .SO .3 .33 M5 2
7. Rladiooperator-gunner ........ 91 ."4 .67 .113 .711 .33 .I5 .33

printed tests: I I
8. Dial and tableredi'ni ................ C1'O 421A... .73 .82 .41 .33 .47 .' .75 .01.
9. DIlozraphlral data, pilot ............. CErO2D ....... 11 .03 .3- .42 .2S .24 .11 ;01

10. Blostrnll-' data,-navictot ........ C F'AI) ....... 14 .27 .11 .06 .04 J4 .14 .3 .1
11. Spatial orilettltion I ................ C'0150i ....... .. 0 .3M .311 .x .09 .41 .41 .0,)
12. Spatial oflMenitonlI ................. CM033 ....... . W- .61 .4. .44 .47 .4 .35 .13
13. lItmilngconprehen-on .............. C16I41. .. .... . 63 .44 .33 .46 .,SO .61 .41 .01
14. Ir.stnment co onprehens lon ......... ....... 49 .43 .ro .6,4 .30 .51 .44 37 .17
15. Mechanlaij pitncipli .............. _ CWN1....... .40 .37 .75 .63 .61, X .4 .3 .72 7
16. S l 'd of identlifcation ............ (C1610. ....... 40 .35 .32 .41 . 2 .434 .44 .32 .12
17. umerical oix-rations I............ ('170111 ........ 49 .90 .12 .11 .19 .2 .J9 .M - .14

1". Nimerlcl owrition 11 .............. (I70211 ........ 53 .63 .20 .17 .20 .32 . M .&S -. 10
19. Mechnnical Informition .............. (' 03I ........14 .10 .47 .43 .M2 .51 .24 .02 .1 -

20. General liforination ................. CFMFk ........ Z .7" .9 .GS .2$ .42 .31 .14 . 7
21. Jhidt,mnt ............................ CI301 ....... .37 .39 .49 .M .3S U .39 .24 .13
22. Arithmetic renw lning ............. CI21 C ........ 56 .73 .37 .27 .37 .42 .06 .30 -. 02

Appiratus tests:
73 Rtotarypurst ..................... C141011.... .. .30 .16 .45 .4t .30 .41 .36 .14 .11

21. Ittldcrcontrol .................... C.MI OI....... .20 .09 .3 .6S .41 .33 . M .03 .21
25. Finger dextcrtty ...................... (N.MII6 ...... ..0 .24 .21 .23 .32 .44 .31 .22 07

I. Comnplex orollnation ............. CM701A. . 57 .311 .12Q . . M S 2 .49 .34 .J9
27. Two hand coordination ............ . 44 .1.4 .41 .54 . f7 .93 .44 .21 .2
23. Discriminntion rcactlon time ....... C.CIID ..... ..73 .&5 .44 .31 .64 .U .;4 .:0

29. Mer qualitysom ............ ............ .7 .81 .09 .54 .9 .703.1 .36 .10
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of tealeand'stanimne of cl4aicidflion baler -of Spcembcr 1944, single digit ecor.a

a 8 9 I@ itit 12 3 14 15:16 17'Ii 19 20 2t 22 33124 2s %5 v. N8 2i .3)m

0.3 0.73 0.11 0.34 0.6 0.35 0.SS 0.49. 0.40 0.40 0.49, 0.5 0.14 0.25 0.37 0.7& 0:30 0.20 0..,0 0,57. A.44 0.71 0.75 4.91 1.97
." .82 -.06 .27 .51) .5 .63 .45 .37 .3.5 0 . W, .10 .22 .3 .73 .3N .I)) .24 .34 .41 .- 5 ,141 1. 1 2.04
.67 .43" .1 ,I' .35 ,t 4 *'75 ' .32 .12 .0 A47,.M . 49 .37 .45 .&1 .23 *.T .44 .41 .69 5.1) 1.91
M4-1 .38 .42 .06 .34 .45 .33 MG4 .03 .41 .Al .17 .41 .M .. I .27 .41' . (Zs .2% CA ..4 .51 .51 4.W') 3.S7

. .47 .2 1 .4 36 .44 .6 .5 .11.' .42 .19 .26 . .T1 .3S .35 .37 . i .,i .32 ,IN .6 .07 S rI 3.97
.3 .54,4 - . .39 .47 ,50 .5, .S .4 .25 .32 . .5 .42 .42 .4 .35 .41 . .2 .. 1 .62 .70. 5.03 1. t9

.75 .13 .14 .41 .42 .61 .48 .41 .44 . N .65 .28 .31- .3) fi. .34- .'0 .31 .W41 .N .7J 5.12 2.06

.73 .01 .15 .41 .35 .44..37 .2. .32 .&1 .53 .02 .1 .4 W .14- .0. .211 .34 .21 . .. 5 5.77 2.0)

.It .03 .S .09 .13 .01 .17 .27 .12 -. 14 -. 10 ..35 .37 .13 -. I .4 .2 p .07 . V 20 .09 o .0 5.IN 3.4

.14 .15 .13 .07 .01 .12 .06 -. 02 .05 .13 .11 -. 0 .03 .07 .12 . 34 -.t! .W, .05 .(k .12 .13 5.30 1. 1.0

.41 .41 .09 .07 - .39 . IS .2 .15 .45, .2 .22 .01 .16 .14 7 . 5 .O; .I .I') 37 .31 .27 5.0 2,01

.42 .3 .13 .01 .32 .33 .36 .40 .35 .11 .1, .19 .74 .21 .2) .12 .16 14 2S .' .2 .M,0 4.1 1, X7.1 .41 -03 -l .12 .8 .33 .31 .34 .17 .2) .34 .19 .' . .7,2 .0" .01 ..4 .e') .31 . 42 .40 2,07

o4 .37 .17 .04 . 24 .34 .34, .40 .27 .18 .3 .21 .37 23- .21) .23 .24 ,l.; .35 .1 .37 .4S 5 10 1.94
.44 .21 -V, -.0 (Y. 5 JS AG .34 .40 .16 -. O .10 .44 .M .31 . - .' . 3 (Y) .34 .3. 24 . 9 , 5.2 1 .V)4
.44 .32 .12 .05 .S .35 .17 .27 .16 .15 .17 .As .22 .12 .:2 .IS .01 .1) .27 .35 2f) .21 5.34 1.')
.W .53 -. 14 .13 , .24 .11 .29 .18 -. 01 .15 .O7 -. 13 .00 .15 .42 .01 -. 07 .Id A .04 .2 .35 ,S.4W 2.0
,." SS -. 10 .1 .22 .18 .34 .23 .10 .17 .67 -. 03 .05 .21 .. I .01 -. ' .15 .17 .07 .31 .45 o.i 2.0W.,
. .02 .X% -. 06 .01 .39 .19 .21 .48 .05 -. 3 -. 03 .44 V .13 .01 ".24 .01 .19 .27 .l .2N 5.12 1.9,I
31 .14 -. 37 .03 .16 21 .2 .37 .36 .22 .4)3 .0. .44 17 .12 .13 .-) .01 .21 17 .to .31 5.19 1. W.
39 .2 .13 .07 .14 .24 .41 .25 .3.1 .12 .3 .2t .21. . .34 .10 .2 I .20 .3 .CA 5.114 1.9 4
(A .&0 -. 02 .12 .17 .29 .62 .29 .36 .12 .42 .31 .13 .12 .34 .0 .1,! .10 IS .0 .31 .77 .5.4') 2 01

.. 6 .14 .14' .05 .15 .12 .06 .21 .l .15 .04 .0 .09 .16 .30 .0. .14' .29 .30 .11 .21 .14 4.6.1 1.92
.0 .05 M . -. 01- .06 ' .14 .01 .21 .13 .0i -. 07 -. 06 .2 . 2 . 02 ..3 .A1 .42.34 .315 .11 L'. I 9l
31 .22 .07 .06 .13 .14 .11 .16 .0 .19 .16 .15 .4 .0 .(M .10 Z2.i .11 1 .2 1 2 , . .]7, , .7 1.90
49 ,.31 .39 .05- .2 .23 .IS .3M .34 .27 .14 .17 .19 .23 .20 .1'4 .41) . 1 4 .12 31 5* 1 1 1
.4 1 .21 .I* .00 .17 .19 .09 .25 .3.1 .15 .04 .07 .27 .17 .13 0 .: .i l 3; .34 .2 .21 .',7 't

.4 - .W) .12 .31 .20 .33 .37 .24 .24 .24 .31 .01 .1G 23 .31 .1 ,15 2 .4-2 .21 ?.5 .??.  l.II I
12 .2 S .10 .13 .27 .50 .2 .4.4 .5) . I 3 .4 2 .33 (A .70 .14 .14 .17 .31 . 1 -4.;2 11,'A

"O3321--(Pnelug p. 104)
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TArY 3.21.--The classilication bailcri-of Jupfe 194$

Test -ede .,-c8 ZIc, Weights .u*.'Ted fortule ILo".•... D,

8 X bp 1P. ir ROIAC o

-printe dtestr.
1)n n!tattle, reAding.. 'CPA21A,622A. 25 R/2-W12.... 102 402010 0 26

Biographical data, pilot. C MU ...... (I ... 0 -0 15, 3 0 0 '0 --,a 0 -.

Dicgraphics~dtsta~navi, X CEtD. 20.... 0 5 0 0 0 0 0 is

Spatlal orlentatlon I.... MOIR ... R-W; ....... 10 3 0 0 0 0 10
Spatial orientationi I... (CMP313 .... 1 It +0.. 10 -14 S 3 0* 0 0 ,4 2.0
Iteadingeomprehension. C61 ....... 30 2R-W..... 10 0 1 10 J 2.0

Intr~lntcoprehen.. C18100 ....- 13 J-W14 .0 0 7 12 0 tO0 0 to2

ScI-d of Identificntlon.. CI60A .... R-W......0 0 0 a 0 0 -0 0 10
Numerical' operations. C,7w0211 .. 4- 7 0 0 0 0 0 "'

front. 10 1t/2-3W12.., 1 0 0
Numerica operation%., C,213 ....... [4 -7 0 o 1 4 " 2.0,

back.
Mecbaneal Informnation. CI00,5B ....... .12 R-W/3 ...... 0 10 0 '20 0 0 0 0
Oeneral Information .... CMe ....... 40 RIghts ...... 0 08 8, 'Is' 0 0 10 0 is
Judgment .............. C1301C ..... ;. 30 21-213.... 0 0 7 , 0 0 0 0 12 3.6
Arithmetic reasoning... CIC ........ 21-W/2 ..... 6 16 6 0 20 1 '10 41 U to
Coordi ate reading.-.... CP224B ....... 20 Rights .... 0. 0 0 0 G 0 20 0 0 2.0

Apparatus tests:
SAM rotary punut CP410B ....... I0 0 0 1 0, o 0 i0

with divided atten-
tion.

Rudder control ........ CM 1208 ...... 0 I i 0 0 0 0
Finger dexterity ........ CMII6A ...... .1 14 0 0, 0 0 0 o 0 t0
SAMcomplexcoordina. CM701. .... 5 I 8andar4 -6 0 10 13 0 20 20 0 2.o

tion. - • • eS
SAM two hand pursuit. CM1OA ....... A - 3 0 0 2X 20' 0 i0
SAM dlisriminationre- CI'6111)... .15 0 2 a 9 0 0 I £0

action time.,
Pedestal sight manip.-182% ..... .1s .0 0 00 0 0 .0,

uiatiom.

REEXAMINATION POLICIES AND PRACTICES'

Since an early study showed that there were increments, on- test
scores, partictularly on apparatus tests, from test to retest, the general
policy adopted ill the classification progr'uwwas to allow no retesting.
Certain exceptions to this policy were made beginning-in 1913.

In April 19.13 it was directed that aircrew cvaldidates who wore fully
qualified physically for flying duty and who were not assigind to any
air-crew training because of low psychological aptitudo scores and
who had not been through the college training course, were to be
returned to a basic training center for military and colleg training.
When these students returned to a classification center they wore
retested on the classification battery then current. In computing
staninvs, however, new scores were used on General, Information,
Mathematics, Reading Comprehension, Numerical Operations and any
tests not administered at the time of the original examination, while
original scores were used on psychomotor tests and perceptual tests.
In October the policy was changed to allow new stanines computed
entirely on the basis of the new tests.

In Decembxr 1943, a general policy on retesting was adopted which
allowed retests only for the following groups: (1) the group described
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above, that is, men diqualified from air-crew training on the basis of
aptitude scores and then sent to college training detachments,; (2) men
tested before 4 Jtily 1942.and (3) mcii wio had returned f."om combat.
The reason for'allowing retisting of men tested before 4 July 1942
was that prior to this. time- the: classification models of-the apparatus
tests had not been-used in the classification battery, and that since that
time most of the printed-tests-had changed It was believed that the
CompoSition of the original batteries was sufficienitly different from
that of the battery then in-use so that the retest effect would be negligi-
ble. IReturnees-.from combat Werebelieved to be-excellent prospects
for aircrew training. The officer-group was composed almost exclu-
sively ofreturned boinbardiers and&navigatois seeking pilot training
while tlieenlisted returneeshadifight experience and had passed the
AAF Qualifying Examination.

Several studies-were made of changes in scores between original and
second testing. In table 3.22 are ShoWn original and retest aggregate
*eighted scores for seven stanines, together with the improvement in
,terms of the 'standard deviation obtained from tip original testing.

TAIn $.22.1.-Corrciat ions bcttccen original-cnd rctest raw composite aggregate
weighted scores

Original N-703 Retest N- -.

M, SDI Ms SD,.. "D

imbudkr............................... M,1 10.08 79.53 10.20 1.34 0.16
Naviator.............................. 57.35 10.74 68.85 11.75 1.07 .91
loii ,r pilot ............................ 3. U 12.0, 77.0 11.06 1.12 .82

Fighter pilot .... .............. M.10 8.07 71.39 7.84 1. all .V
Avriml guinet .................. ... 7 8.72 74.10 &1 1.77 .96
Mtchane arnorcr.ginner ............... , 39 8.37 69.72 8.6 1.69 .0

otdto ope cnu iitiolir .................... G0.79 10.99 74.10 11.22 1.39 .90

T.111J 3.23.-1can , SD'., and corrclation, of ftrst and eccond testing (standard

"cores iiscd on psychomotor tcats). Aircrco canldidatCa retceted aftcr colege
, training _

Original ReietM
Code X - - M._. A__. ,

SDI
NMs 8Dt Ms SDI 8

Mechaziuleprinelplll .............. C1 A ....... 211 .12.70 15.10 Mi.94 15.36 0.04 0. 6
I.-c of Itcutifliitlon ............... CVGIOA ....... 231 26.34 7.14 31.S1 6.94 .77 .at
teralllng co::.prehenIlon ............. (;t7101 ....... 231 8.77 7.82 16.20 &.3 .95 .61
lpattil orenttlionl I................. C1141111 ....... W 22.39 .0 25. M 6.22 .64 .83

Fvillati rhtnitMlon It................ CI'Prl B ....... 361 14.29 6.44 17. .1 .A9 .54 .51
blal and lable, la4li .............. Ci'2-21A .... 122.64 8.01 29.42 8 05 . " .65

yie rdrrrity .................. .IIA ..... 346 42.69 9.71 51.FO 10.13 .93 .65
Two-hand cosr'1natlon............CMIOIA...301 3A 13 MO7 .5 10.02 1.84 .63
CAIsk.t, rtrdhiation ............ C.M7ilJ.. 3... VA 35.)9 7.45 .O, 041 9.67 2.01 ,t
Aimi o .tr ...................... CYI1IA. .. .1 WMI.N. 10.0 1, .OO 12.20 .27 .66
I)kilAinatln reaction lme ........ C101'11) ....... 36. 7? 11. 08 51.72 9.54 1.33 .64
lmbar.................................. t2 1. VO 5.00 1.67 3.79 .0l
Navigator ................................. 242 2,L2 1.23 4.35 1.31 1.49 as3
I'llot ................................ ............ 317 1.70 .A9 &04 1.63 1.7 .41
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This study was performed at Medical and Psychological Exanining
Unit No. 6 on candidates who were retested shortly after the original
testing. It is noted that the improvement in all cases is more than
one standard- deviation.

In table 3.23 are shown test and retest scores for aviation students re-
turned-to classification centers after college training. The improy-
ment in stanines, evaluated in terms- of mean differencO divided-by
standard deviationofthe original, testing is in all cases gicater than
for simple retest.

In table 3.24 are shown original and retest stanines of 314 retested
combatreturnees, bombardiers and navigators, together with an evalu-
ation of the increase in terms of the standard deviation of the original
testing.

TAnDL 3.24.-Shocing means and standard -deviations of original and retest
1tanincs of $14 bomnbardicra and navigators tcho ccre rcteatcd after tour of

combat duty

Orlnal feleet MM

M1 S- 141 SD ,

Rombarditi .................................................. 34 2.90 AW t " .6i
Navigator .................................................. . &90 1,97 &6 .901 .U
Pilot ........................................................ 4.63 1 . ...... ....
y hter pilot .................. ....................................... " I Los
Bomber pilot ............................................... 1.0

8 M was cs mputod by averaging the meins o( the fighter pilot wnd bomber pilot stahsm.

f
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CHAPTER FOUR

Results of Validity Studies

STANINE VALIDITIES IN PILOT TRAINING

Throughout the war a major research effort of the Aviation Psy-
chology Program was the continuous evaluation of the usefulness of.
tests, stanines and other data in predicting air-crew success, with the
general purpose of improving selection and classification )rocedures.
Much of this validation was accoml)ished by the Statistical Unit at
Training Command Ieadqua rters, where classification data were re-
corded beginning in August 1942 and where collected records of train-
ing success were collated with the classification data. Validities of
stanines and nontest data, such as ago and education, for various
types of training are presented in this chapter, while validities of
apparatus tests are given in report No. 4 and of printed tests in report
No. 5 of this series.

The criterion of success generally used in studies of the validities
of tests and stanines was graduation or elimination front a phase
of training. This criterion was selected as the most practical and
ro.alistic criterion available from Training Command sources. It wa.
realized that measure.i of perrornmunce in combat were ultimate cri-
teria against which to judge the usefulness of classification procedures,
but until relatively late in the war such criteria were not available
on men processed with the complete classification battery. Studies
of the validation of tests and stanines against combat criteria avail-
able in the theatres of war are presented in report No. 17 of this

series.
The considerations which led to the selection of graduation-clim.

ination from various phases of training as the general criterion for

immediate use are given in report, No. 3l of this series, Rc.earvA
Problem and Tcc/equcs. In the studies represented in this chapter,
only 'ategorics of elimination which might reasonably be considered
as predictable by classification tests were included in the general cate-
gory of eliminations. 'Ilese were eliminations for flying deficiency,
for fear andti at own request. Since flying deficiency was prob ly a
factor in many cases of elimination for fear or at own request, it
seemed rea:onable to lump these three categories together. In rou.
tine validation studies, men who were eliminated from flying training

4
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for physical reasons or for administrative reasons, such as disciplinary
action, were excluded. In general, holdovers from previous classes
and holdovers to succeeding classes were also eliminated from con-
sideration since in most types of flying training the.dhief reason forIxing held over to a succeeding class wits absence because of illness
or emergency furlough.

In the studies reported in this chapter, all subjects were men in
enlisted or cadet status without prior military flight training, unless
otherwise identified. Student oflicers,,men previously eliminated from
another type of flight training and foreign students were excluded.
A few studies of student oflicers and other special categories are re-
ported separately.

In computingvalidities against the pass-fail criterion,-the biserial
coelicient correlation was used routinely, since it appeared that success
in a flying-school, if measured more precisely than simple phNcemnt
in one of two categories, would yield a continuous variable with a
normal distribution. The situation, therefore, fitted the assumptions
underlying the derivation of the formula for biserial correlation,
namely,'a continuous variable such as a distribution of stanines or
test scores, to be correlated against a distribution upon which a
dichotomy had been forced, graduation or elimination from training.

As the war progressed and psychological procedures for selection
and classification became more firmly established in the Air Forces,
more and more reliance was placed on psychological procedures in
deciding wlo should be admitted to training. At the end of the war,
for example, only men with stanines of 7 or better were considered
for training in a specialty. This reduction of range of abilities as
measured by the tests was, of course, reflected in lower biserial cor-
relations. In order to make results from class to class comparable,
it was decided to correct biserials for restriction of range. The
details of this problem aind the formulas are presented in Report No. 3.
In general, the standard deviation of a stanine in the unrestricted range
was assumed to be 2.00, except when experience credit had been added
to the pilot stanine (to constitute the so-called "augmented" pilot
stanine) in which case the standard deviation in the unrestricted range
was assumed to be 2.10.

Most of the validity studies were by classes rather than by classi-
fication battery or place at which the individual was tested. While
it might have been theoretically desirable to validate stanin'es for
different batteries sepanitely, this was done only when detailed studies
of the individual batteries were made. Air Force administrative of- I
ficers made no distinction between batteries, and the pilot stanine which
was entered in their records was the augmented pilot stanine. Accord-
ingly, this was used in most validation studies.
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Prediction of Success in Eletneniatry Pilot Training

Actual pilot training, in which the students were trained on.air-
planes, was divided into three phases: eleietitary or primary, triiiniing,"
basic, and advanced. At the successf6lconclusion of advancedtrain-
ing the student was rated' received, his wings, and , was eifl i er com-
imissioned a second. lieutenant or appointed a flight officer. Follo-
ing graduation, the pilot received "transition" training onspecializecd
,aircraft, prior to transfer to the Continental Air F6r&, for open-
tional training and eventual shipment overseas tocombat

Prior to elementary training, aviation cadets hadogrgund school
courses in preflight school -Prior to preflight, candidates for aviationa
training had basic military training at a classification center or a basic-
training center. In addition,, many attended a college training-de-
tachment or were assigned duties at an Air Force- installation while
awaiting assignment to preflight school. Detailsof the training of
pilot students are to be found in- Report No. 8 in this serie&

The composition of original clemenitary pilot Classes 43-I1 through
45-H is shown by augmented.pilot stanine in table 4.1. The stanine
included the experience credit of 2 or 3 points for ineirwlo had soloed
an aircraft prior to entry into military flight training. Tho same
information by percentages is given in table 4.2.

The table begins withthe first chfss for which test data at Head-
quarters Training Command Were relatively complete. Sufficient in-
formation on two prior classes was available for validity studiesl, but

TAnax 4.1.-Compositionof orignaI clciicntary pilot daasc*, 4s-I1 through 45-11,

(All commands combined. lloldovers from prnlomna cl ias excluded4; holdover , to iIeeeInh OAKAI luldtc3]

* lDstribullon by btaulne (e'xpcrlfrc-e credit Includel) N pre.

C cta.s Total 1 4,9 1l1. MeON

16 J4 6 l 6 7 e Mo

43-11 .... 10.22 4 272 MA4 1.00M 1.791 1.919 1.779 1.301 70 737 M.0 &. 1.99
43-I ..... 10,479 122 3135 1,(1,K) I.A. 2.0 (4 1. '42$ 1. 4 972 '1."070 3,74O & S, 1.95
43-J..... 11,1171 [A 365 97 W414 3S 1. 14"r 2 | I" 6 I, 363 1,177 5.78 1.-4
43-K..... 11.675 M V% . x5 114. 1 7 2.417 301, 1,7. 1.115 1, 111 .552 &82 1.74
44-A.... 12.532 W, 1. 3l 2141 2.571 2_.215 1.7 73 I. 1 , 1% I3, hl% 510 1..%2
44-11.... 12.24 II 37 Z..l 1,6131 j.5 2 S4 A 2.141I 1 , 13e 4," ,!') 6.0) 1."
4 1-C 12,9119 6 1 ,3 1,415 4 W *4 2 .4 1 1. CA1 1. 64 94l 6. I1 1.71
t-i).... 13.%5 4 52 1.012 1,4 3 2.iM 2.72 Z.Yo711 I. 0;3 H01314 Lt .

I41.... 3 31 3 35 1,044 1.91%t 2.0) Mi19 1,9.1 1.131 9131 731 5. 76 ,.66
41-F.... 10 .5U3 4 14 410 1,730 2.313 Z31% 3. 1. h "t'. 1.4 C14 &01 L 50
41-1(... 1 0.0: 5 I 10l 1,2- i 2.330 i.0 -1Z I W1±.1 (114 161. 1.54

44I . 0 2 24 31 1.141) 3,47O1 .W.14 1.416 1. 014 9311 573 6.2614 .84
f4-i. . 6- 0 & I 1.404 1. 3 . 1.3.%3 W 712 4.'1 6.34 1.47

4- ..... .402 It 32 6 7.,42 ,.M3 2. 2.1Z322 1,011 L tS k." 1.VI(A 1. it
41-K .... 7.544 6 13 6 15 r. - i- 2, I J t .12 1,.1, 1.1 7. 4 1.34
45-A .... 1,7M 4 3 3 V .1 1 1.913 3.014 M 1.631 3 .29 . 1i 1.44
45.11.... 1 ,, I 1 4 IN W54 1.314 1.W'%4 191 3. 9 5 64 .42
4 zM.... 2.14 0 a 4 10o 407 7003 , rg 153 453 46.6 1M L44
45-.... 1,431 0 2 2 79 2'5 405 21 115 311 VA & 74 1.43

.t 5 27.2 4M/) 7.41 16 I" IO & 41 1.05
4.- .. L31 1 0 4 1 Ill 132 7A) 125 -NA 344& ,.3 L
4S-(.... 602 0 0 1 10 11 2A 146 70 1.4 147i i 1.3.

&M1... 1 0 0 0 13 UI 214 333 U 14 35 134tP 4.7 .42
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Tnixn 4.2.-Cormpea ion Of orfgfurl clcmentary pilot classes, 43-H through 45-.11

AD commands combined. llo id em from prevlous clasues eicluied; holdowvn
to sue idng eawes tacludexi

rrefta& Of tot&I Class In PACh StnAX110 (UCipKVc credit Percent
Included)

~Towe _ _ _ _ _

..... ~ ~~ ~~ - - .. ...........< !' 4 fl 7i e .

43-11 ................ 1 0, 224' 1 Mots i4,o 17.5i It.61.++ 3i1.73 &Rt 7.! 21' LI
4413-... .......... . 0,47M .2 3.01 10.4 14.2 19.71 17.42 1.99 9. 10.21 .

.0 2 '1.49 & 68' 15.70 21.27 17.94 1.0 10.1. $ K6 8 4 .
43-.K....*............. 1 .4, 22 .51. L44 1574 2.70 2, 2 o 180 13. 9.57 6.3
44-A ................... 122 .2 .2 . 0 10. 27.0 1 20.52 17.67 1.4.31 9.32 9.40 its
44-B;.. .; ............ 12, 624 .09 .38 & 30 1.96 2D.03 2. 63 '6 11.38 114.66 &
44-. ... ..... 7,944 .065 A 6.81 10.92 3 2. 70 '1.0 12.82 12.6 4 .3
44-1) ........ ... 13.2 .03 .30 7.0M 14.81 21.60 2D.91 17.10 9. 0 & 10 1.2
44-F ............. 1,.399 .02 .02 8.7 15.7 21.46 21.29 1&. 8 , 013 7. 1 16.
44.; ..... 2........ 0. al .04 .13 3. 9 124 22.25 27.29 17.04 10.28 7.4 1.7
34-0 ...... ..... 44.. 0,07 .00 .14 A.04 5.14 .21 .24 23 .M 11.42 29.67 24&.S +44-11 ...... .. :...... 2.194 ., L29 .37 13. M. 20).13 Z13.22 '18,07 12IS6 >11.07 7.1

4+-1.;.. ....... 1,620 .07 .02 .8 10.07 21.23 25.11 20.43 12.31 10.75 1.
44-. ....... 1.. 3...... & 402 .04 .38 .07 &.12 15.01 3.90 2.1 912.42 14.7 9.S44-K ......... I ... ... .. 7.544 .08 ; 17 .AM 1.13 &34 2D. 07 '2A. 20 14.87 20.96 its8
4&-A ......... :........ 6. I'M .06 .04 .04 &48 3.64 28.63 ZL."6 14.28 24.04 I&A
43-D ............... 6.6-52 .02 .02 .07 10.07 15.99 ", 2 19.3 AO8 1.45 "-X.95 M64
4.-0. .............. 11.61 .00 011 .16 3.90O 19.02 77.41 20.93 10.89 17.69 17.7

4 )... .............. 1,434 .00 .14 .14 5 31 IA V 2,4 2D.57 &02 21.69 20.4
45-Mq ............... :-- 3,420 .07 .35 -1.13 194+ R1916, 3232 X0.3 & 17 14.01 M27
43 -F ............... 1,348 .07 .00 .30 1.19 8.24 37.9S 21.31 9.27 21.44 2&i &

45. .......... .. (92 .00 .00 .14 1.43 7.47, 37.28 21.10 10.12 22 54 21.2
4-il.................. &M .00 .00 1.53 121 4.76 36.40 22.62 9.52 22.96 23.1

sincethe system for collecting all test data at the Fort Worth Head.
.quarters was not established until September 1942, Class 43-H was
the first on which relatively complete information was' aviilable.
Class 45-H was the last class during the war with appreciable numbers
of new aviation trainees

The raising of~stanine requirements for entrance iito flight train-
ing is reflected in the tables. In the first class nearly 3 percent of the
group had pilot stanine of 1 and nearly 6 percent, 2's. While men
with, stanines of 1 and 2 entered many later classes, tliey were gen-
erally either those who had been given a waiver because of excep-
tional circumstances or who had qualified under earlier requirements
but for one reason or another entered late classes. The requirement
of a minimum stanine of 4 or better began to be effective in practice
with Class 44-F, and of 5 or better with 44-J. The percentage of
men entering with a stanine of 5 was appreciably reduced in Classes
44-K and 45-A, but four subsequent classes had large groups of 5's.
At the end of the war classes were still being graduated that included
some men with stanines below 6.

It will be seen from table 4.2 that the percentage of entering stu-
dents with previous flying experience reached a peak with Class 44-A,
dropped below 10 percent for the succeeding nine classes, and then
was relatively high for classes beginning with Class 44-K. The elim-
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TAzt!. 4.3.-DIsposition of- original lemeitary pilot clasics 43-H. through. S-H,
all. Cotimarida combined, holdorcr, from prdcroui claescs e~Cradcd e-

Clam : TnW Percent Pert rervnt PegpnilPercen X, F,
Xt Fl) ?DSN /O E, eD E, FOR 1, PA 11 an

FOR

• 4 -I..... ................ . ......... 10, 22 38 , 3 ". 1 3 1 3 . - C 1

s ~~~ ~~~.4 .7 . ."LS g

. .. . . ........ 10.4,79 | 1 31.0 1 1. 0. 919V 34.843-3 ............. ... 11 .001 I ,. ; . L l |" 4 .1. 37 1 tl&

63. 3)*. *4.2&4 1.4., 03 6

43-K......; ........ ; ... ....... 11.L1 67.3 ft. 7. X3', -1. 1.4 4 .3 11019 T,44tB....... ................ ..... .... IM 2 ' 711- 2X3 'Lt I.A & 14?. MJ.5'l -2.43 4. 2. ........ . 1 .I .& 1i.3, 24.

... C.. Z#21 L-2 A.3 4A 214

44-C ............ .... .... ' M9""97- M 9 47 31 2 J44D...................13,253 74.3 11.7 7.,+ .7 1 2.I 11. 403 4101-9 ....... ......................... IZ394 n"70 9~l.4 . , 10,161 I 12.2•44.F ............. ;....... ... .......... 10..' W " U.3 I0.0 ,'T .O I, 0, 9 371' -MZ
4 -. ...... ,........ ; ................ 1O,M3 i ,.7 13,11 I.: .11 &S 3 :.,l lI&l
44-I[ ....... ... 7 ....... .......... 8;22 .. 1. i 4.6 sit, llt41- t .... ...........;t.... .. .; ...... A,622 f. f. r 1.0 t .i . VA I ,4g-. : . rh........................ 11 .. 4t.9 17.3 .4 o I 0 fr f , .137 l8s.344- ............................... 7. M44 Tou9 a t ris .6 1.0 17 Zjcc I &15.I4 h-A s ................... ............ r t 6. ,M 7 ..9 IW$ 1.n of i ( n H u I .
45.-B ....... to....f ................. . t 2 00.3 24.6 'l.9 1.4 'i s "A4c 6 f MY.ao ........................... i ,n t t a e 4 .3 3.9 . a. 4 , a145,-D ................................ 1.434 7S.7 2.,4 .4 I.9 1. : V1 I 2l.&
45-X ............................. .... 1.42) 67.3 ZIL7 .9 1L0 I 3. 3.336 31
4-Ia ......................38..r....i C 3 1.i toU12 1.7 i s 434 to 1 p
45"0 ............... ............ '693 .7 2&0k 1.3 1.7 1.3 l'?J* IR.443,-H ......... ....................... M M4 7 4 '2.Z 9 I19 J.? I & ,l AMo A I

centa in Clasuts 44an dt climb fyn edc tn or somanwat oner e rcet.

Noysi: For each cL m; pervent of Irraduates *(percerit'0),-perciilt of ellrnin.itions for flylne'denlercy, (01i
ent in D). 1wrcent of eliminatio n for f.r and at own pnrt (lwrornt'P. fixt).. 1wtcent o rcelit tiotsfor hysica l dmini strtive ryason. ( rent , PA). l ni! permit 6f holdovers (i nrvnt'1lO) p in.dmcathcti. ALmo tre sqwmt the tont rs l hteltL'ttSan sevieln ii flyoio d . W ey tit fr kw redat own rtqe, together wfth the le 4o tht th ief ncy ra i for fem ininat ownquest to that n p a b

ination rate, shown in table 4.3, gradually derei d fron. approxi
mately 38 percent in Cla. ,13-H to 12 percent inClass13- to 12 per;.
cent in Class 4.tF and. then climbed to somewhat over d5 verens
Changes forethenthree es in part fixed by Air Fovrte
administrative .wction. The actual elemination rate reflected in part
tbe actal requirements of the service for pilots. henit was real -ized that excellent pilot material was beinsg sent into tralning, theelimination rate in priniary training went down. iter, flying
standardIs were raised as abundant numbers of trained pilots became
available.

It will be seen from table 4.3 that the chief reason for elimination
was itying dleficiency. '/'he percentages of elimination for fear and
at own request, for physicatl and administrative reasons, and of men

• hehl over to another class were fairly constant except that hohlovers
,. in creased mnarkedly for the three classes lin which the ellimination rate

was tile lowest,
Augmented pilot stanines of gradluates and eliniinees in these classes

tire shiown in table .4.4 while the percents eliminated in each stamine,
basetl oil the sainle clara, tire given in tab~le 4.5. These results are pro-
sented graphically in figure 4.1. It will be seen that in atll classes the
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percentage of graduates increased directly With the. stahnIne The

elimination rate for men with low stanines wasa:lwayi high. The,
graduation rate of- anygiven stanine varied diretly .ith.thi ovdr&U
class graduation rate, shown by ihe heavy-line4in figure 4.1.

Frequcncy-distributions by stanines for every thiidclass are pr&
sented in figures 4.6 through 4.9, which show graphkally how the-
,composition of the elementary classes changed from an approximately

noriial form to a sharplytrunicated form. -Relativenumbes of grad-
uates and eliminces are indicated by shading.

Percentages eliminated in each stanine group for the same serieslof
-cAhsse§,aro shown geapliically in figures 4.10 through-IrA7, all of which
have been drawn-on a unform perctntage, scae to- facilitate compar-
son, Thistype of chart was influential in-convincing Air-Feof of.
-ficers-of the utility of psychological classification proceduri. An
over-all frequency distribiiti m bas§e- on 166,507 cases is prcented in
figuro-4.18, ald' the corresponding -ritentageselminated in figure
4.19.

Iliserial validity- coefficients of the augmentcd pilot stanine for all
the classes previously discussed, togethei with two prior classes are
shown for the three-Flying Training Commands and for all commands
combined in tablesA, through 4.9. Table 4.9 also shows the biserial
validity 6ceicients for the three commands, as combined by Fisher's
z-technique. These coefficients probably present the best over-all sum.
mary, since elimination policics varied somewhat from conuiand to
command. The data are shown-graphically in figUre 4.20.
TAvIX 4.5.-Pcrcent climfnatcd In each augmcntOi pilot stanbe group, dcMen"tMr

pilot clasasc 43-iH through 45-i

Ill ,e4 on dats of table 4.1

CI.,. No me 1 2 3 4 S 6 7 S

43-H1 ...... 817 3,647 t .3 71.5 60.7 40.6 M4 A 29.1 .3 1 1.2 &4
43-1 ...... 9.927 3,45 77.7 C& 7 62.4 M26 40.2 -t.5 -, 13.6 I
43-1 ....... 10,37V1 3,373, 7.2 7Z1 2 O5 6 51.2 3).0 'M 6 '.9 11.1 & 9
43-K ...... 1l.010 3.221 72.7 9. (0.5 44,.3 X42 1X.4 1M 2 if).! 3.5
44-A ....... I3,705 3,204 61.5 61.8 K 2 47.2 31.7 1.4 M8 K.9 4.1

11,") 21519 to,0 619 52.3 3 .1 27.2 1&.7 IZ1 & . I 2.1
4 . ...... : 12. '_1 2 .3)2 00.0 4).3 41.5 31.S 21.4 13.6 &I &1 - 1.3
44-1) ...... it, 4 ,2 I, W5 '0.0 40.9 37.3 2.1 17.7 11.6 &,. 3.4 3.1
44-F ...... 0. .1 1.213 33.3 44.1 31.3 21.0 14.3 9.1 4.9 .1 1.4
4-Y ....... 9371 1.1.'4 75.0 3.8 3X.3 .3 Is.$ V3 .8 3.7 1.3
44-0 ...... 3.45 .424 2&0 *A0 617 2j..3 21.9 3.4, 51 3.2 2A4-11 ...... 7.813 1.323 4.5 47.8 04.0 33.3 21.$ 1M,4 10.2 7.0 1.5
44-..... ,4V 1,.'. ........ 0.0 (00 44.0 WA.6 20.0 12.0 9.6 2.6
4-J. 8.137 .,: &5 5 4S.2 1.7 37.5 32.4 2.7 34. 30.31 3.?
44-K ...... 7. 2 1,339 M(.3 01.5 3133 43.9 3,.9 2&.3 17.6 119 .9
45-A ....... 3 = 1.373 100.0 I.o 3 .13 44.9 3UO 31.1, 23- 13.7 M? A
45-13 ....... 6. ,4V 0 .0 IMO .O 3tg).0 53.1 41.0 33. 5 7.2 M 36. 843-0 ....... Z, 432 W;% ........ ..... a 25 .O 40, .7 U I U 6 1& 2 I 7.1

43-l) ...... 1,34 2 ........ .0 ........ 45.5 31.2 2.1 91. 9 0M 4.6
45-. ....... 1.34 374 3(0.0 IW.O 61.5 62.3 416 31.1 31.0 If,14 &2

1,2 ....... ,0 323 1M.0 ......... 7M0 7S.0 42.1 33.S 21S. 15' L4
4, 1.......(/,4 18I ........ ........ 0.6 WL 9 42.6 37.0 x . : , a4$- i ........:L0 146 ........ ........ 7.5 61.6 4&1 1.5 13. it S 3.3 it
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I o I
Tknrm 4.-The vlidity of the uugmcnted pilot stan(nc for prcdicting graduatiols

or clit ination from dcncntary pilot training, claws 4.3-P through 45-It, Eaat.
ern Flying Training Comnand

Clwjs N m, bf M SDI 0 or 1;~.

-.......................................... 3.94 0,448 573 4.51 1.15 0.42 0,4l
3 . .................... 3.238 .582 .81 4.31 1,9? .47 J0

43-11 ................................ ....... 3,361 .SO .9S 4. 41 1.96 .49 .51
4 3 - 1 ....................... "'. 3.467 .32 6.25 4.64 1.0 .51 .83
43-3 ..................... .................. I 3.942 .698 6.32 4.76 S.O .31 .6543 ................. 4,033 .699 6.16 4.I 1-76 .43 .54
41-k ......................................... 4. 1 . . &93 I 4,3 1.75 .46 .52
41 . . . . 4,214 .791 6.47 4.95 3.0 .43 . 4
44-C ..................... 4.511 SIB &.44 4.87 3.78 . fa .66
41-D ..................... ..................... 3.52 787 6.30 4M 1.70 .49 .57
41-F ...................................... 2. 87 & .27 4.71 1. 1 .62 .62
41-F ................ ..................... 2,457 .820 632 4.97 1. M .49 k.Z4

844-0.................................... 3.312 .9 M 6&46 5.33 1.53 .42 1.49
44-11................................... 2, b97 .779 6 61 &.48 1.53 .43 1.50
44-1 .......................................... 2.3M .757 6.80 &14 1.3 .49 .7
4W .......................................... 3,28 .7G5 6.82 .- 6 1.41 .40 .55
44-K ........................................ 2.335 .778 7.08 6.07 1.34 .43 .60
45-A ........................................ 2.001 .771 7.13 6.39 1.33 .33 .4845-H ......................................... I14 . M;2 (L 6 ! &41 1 .1,9 .42 .62

45-C......................................... 87 .701 &7 " &87 1.48 s .47
45-1).............. ...................... 353 .742 8-.M &.63 1.62 .45 .55
45-9 ......................................... 397 .2 6.9I &s3 1.23 .33 .67
45-F........................................ 32 .G 6. 5. 1.24 .29 .45
45-0 ......................................... 214 .715 6.92 6.02 1.32 .41 ts
44-H ...................................... 20 .729 ".40 &91 1. , 23 .36

I 1Lserial correntlon nRnnst gra ation-ellmlnotlon corrected for restrlction of rango to a th hootico
satadard deviation of 2.10, exept oas nnted.

I Corrected to a theoretical standard deviation of 1.87.
I Corrected to a theoretical staudard deviation of 1.90.

TAnr 4.7.-The validity of the auggmcnted pilot slanizno for predicting gradua-
lion or clihination from clementary pilot train lng, classcs 43-D through 45-14,
Central Flying Training Command

Cls N p , M SD, rie. i .I

43-D ........................................ Z91 0.713 6.05 4. M 2.00 0.51 0.51
43- ........................................ ZZA .734 5.81 4.03 2.03 .45 .46
43-F ........................................ 2.02 .66.3 6.02 4.22 2.11 .52 .52
43-G ...................................... 3,45 .CLO 0 5.9 4.31 1.91 .53 .65
43-11 ......................................... 3. 114A .632 5.931 4 13 1.99 .65 .67
43-1 .......................................... 3.515 .616 0.39 4.74 1.3 .53 .7
43-3 .......................................... 3. M .611 6.22 4.88 1.77 .47 .54
43-K ......................................... 3. Om .0,13 6. 19 4.92 1.73 .45 .62
41-A ..................................... 3.,9 .SW G12 6.23 4.82 .M0 .43 .54
441B ......................................... 3, " .7N C8 . :) 4. 7 .81.31 .U0 .
4- ......................................... 4,07 .bis t, 511 5.U7 1.79 .'It .,43
41-1) ........................................ 4.00 . M' A 31 4.00 1.71 .44 .51
41-F ......................................... 3. M7 .1 6.31 4.77 1.74 .47 .61
44- ......................................... 3.58 MS 6.15 .M117 1.61 .45 1.80
41-0 ......................................... 3.100 .N.2 k.47 & 3t1 . .i1 9.4%
4t-11 ......................................... 2,65 .Mt3 (.57 &43 1.57 .41 1.47
41-1 ......................................... 2, V1 . (m 6. 5.48 1.311 .40 1.61
4 - .......................................... 2, Q7 .814 7.13 6. 21 1.3,4 .3 . 1
41-K ......................................... 2.7,,2 .815 7.1 6. A 1.27 .32 .M3
45-A ................................... 2,Z34 .mi 7.G4 6.47 1.39 .48 .63
45-1 .................. ................ 1. .7".} 7.24 6.11 L.19' .41 .65
45-C ......................................... 7 1.5 .732 7.01 6.3 1.41 .37 .03
45-1) ........................................ Ott .79 6.9 5.97 31.&0 .3s .47
45-F ......................................... 1) .735 7.15 6 03 1.45 .46 .60
45-F ......................................... 441 .811 7.7"0 6. 1.37 .67 .73
45-0 ......................................... 271 .77l 7.52 .34 1.41 .49 .65
4-......................................... 45 .1-31 7.07 &.77 1.54 .w) .63

I ll.serlal correl:lon "alnst grdu,,tlon.elllnatlion corrected fto restrictlon of rwto to a tbhoretlcl
standud (evition or 2.10. excep3t ns noted.I corre'cted to a thrrdlcl st-moltud deviation of 1.17.

I Corrected to a theoretical sta,-l-rd deviation o I.0.
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TAnLz 4.&-The validity of the augmcnted pilot .taninc for predicting graduation
or eliminalion from elementaryf pilot training, classes 43-D through 45-H,
lVealcrn Flinig Training Command

Clas N p M, Me SDI rg #14

43-B . .......... 2..04 O.733 72.64 107 031

43-C ......................................... 2,112 .743 28 4.07 212 .:4 .3
43-D ......................................... 2,60W .726 .78 4 17 2.16 .44 .43
43-M ......................................... 2,123 .752 8.12 4.19 2.18 .52 .5o
43-F .................................... 2.127 .72 &.0 4.63 1.914 .45 4j
43-0 ...................................... 2X8S5 .695 &.83 4.55 1.81 .42 .47
43-11 ......................................... 2800 .43 5.75 4.26 2-03 .45 .47
43-1 ......................................... 291 .743 6.03 4.42 1,97 .49 .6t
43- .......................................... 2,94 .719 (L27 4.69 1.93 .49 .63 a
43-K ......................................... 3,054 .777 8.45 4.90 1.79 50 .66
44-A ....... ......................... ,7st .80 &.18 4.69 1.80 .48 .62
44-B .................................. 3,739 .8,0 6.24 4.76 1.73 .47 .&
44-0 .................................. 3674 .007 6.30 4.69 1.76 .43 .64
44-D ........................................ 3,25 .927 3.6G 4.51 1.82 .35 .43
44-Z ........................................ 3.743 03 5.53 4.24 1.63 .40 .49
44-F ......................................... 3,3M .914 5. 4.1U 1.61 .35 1.42
44- ......................................... 2,983 .8 0 G.o5 4.86 1.57 .29 1.a5
44-H ......................................... 2,273 .892 6.18 4.95 1. 03 .39 . 44
44-I ........................................ 1,719 BrA 6.21 5.17 2.47 .38 .47
41-) ......................................... ,302 W8 6.8 5.53 1.44 .37 .31
44-K..... ........................... Z .834 7.04 8.18 1.38 .30 .61
45-A ......................................... 2,26 .787 7.14 6.25 L41 .30 .50
45-B ................................ 1,718 .729 7.14 &97 1.59 .44 .5
45- .................................. 810 .757 7.06 &24 1.40 .34 .4
45-D ................................. .387 .827 7.18 6.23 149 .35 .47
4-E ................................. .430 .781 89 5.77 1.39 .47 .63
45-F ........................................ .467 .741 7.16 8.12 1.24 .60 .0
43-0 ........................................ .179 .670 7.0 6.64 1.19 .28 .44
45-H ........................................ .212 .755 7.19 &.00 1.44 .49 .83

I ML.rial correlation against rraduatior,-ellmlnation corrected for restriction of rango to a theoretical
standard deviation of 2.10. except as noted.

Corrected to a theoretical standard deviation of 1.87.
I Corrected to a theoretical standard deviation of 1.90.

TAn3, 4.0.-The validity of the augmented pilot ataninc for predicting graduation
or elimination from elemcntary pilot training, classe. 43-F through 45-H, 0ll
commands combined

Class N pO M, M, SD, r. .rtd rbt rit0 rtO

43-1........... .. ,0 o. 67 92 c44 1.05 0.40 0.49 ........ 0.4 a 0.
43-0 ............. 9,428 .G22 5.84 4.33 1.91 .47 .51 ........ .47 .51
41-H ...... ..... ,17 .621 5.87 4.27 1.99 .50 .52 ......... .50 .1
43-1 ............. 27 .652 .23 4.83 1.96 . 0 .3 ......... .61 .54
4. .............. 10,376 .675 6.28 4.79 1.85 .49 .5 U ........ .49 .54
43-K ............... 11,010 .707 &26 4.86 1.76 .48 .54 0.64 .47 .34
44-A ............ 11.705 .720 6.11 4.69 1.82 .47 .62 .50 .47 .J
44- ............... 11. O .788 6.37 4.87 1.78 .48 .64 .64 .49 .bj
44-C ............... 12,232 .845 &.44 4.92 1.78 .47 .53 .60 .48 .64
44-D ............ 11,482 .8M3 &.03 4.81 1.69 .41 .48 .46 .43 .5n
44- ............. 10,161 .78 6.00 4.60 1.71 .44 .51 .51 .48 .13
44-F ............. 9 ,371 .AS 8.12 4.91 1.60 .40 S.48 .49 .42 1.0t
44-0 .............. 9.455 .849 .33 5.22 1.56 .30 1.45 .48 .41 1 .47
44-11 ............... 7,813 .831 6.48 5.38 1.58 .39 1.44 .47 .41 D.41
44-1 ................ 6,4 .804 U5 .52 1.47 .41 1.50 .54 .43 6.6$
44- ................ 8.137 .815 .85 5.&92 1.42 .37 .51 .t0 .39 .0
44-K ............... 7,2G .80 7.24 .31 1.34 .39 .5 .56 .40 .16
4S-A ............... 0,325 .790 7.32 .37 1.40 .39 .54 52 .40 .4
45-B ............... k,416 .723 7.00 5.80 1.63 .44 .63 . 0 42 .U3
45-0 ........... .. 2,432 .729 8.93 & 00 1.45 .36 .49 .48 .35 .45
45-D ............. 1,3,44 .785 86 5.93 1.54 .39 .Z0 .1 .38 .4
45-" ............. 1,338 .717 6.79 5.9 1.44 .40 .60 .61 44 .1
4a-F ............. 1,20 .751 7.21 8.10 1.36 .48 .65 .71 47 .A3
45-0 ............... GG .7."6 7.25 .33 1.35 .41 .67 .59 .41 .69
45-H ............... 60 1 .739 7.23 &2 1.43 .40 .64 .47 .41 .04

11Lerial correlatlon against graduation.climination In three commands combined corrected by Pea, on
formula to a theoretical standard deviation of 2.10, except as noted.

'Corrected by Tufts formula.
'For thiM column bWernts in the three commands were combined by Fhher's t.technique.
0lLerals In three conmands averaged by Fishcr's :.technique corrected by Pearson formula to at

rettcnl standard deviation of 2.10, except as noted.
t Corrected to a theoretIcAl standard deviation of I.87.
* Corrected to a theoretical standard deviation of 1.0.
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For classes 43-K through 45-H the biserials computed for the three
commands combined have been corrected both by the Pearson method
and by the method developed at Tufts College in 1945 .1 The rationale
of the Tufts method is essentially as follows: The x-variable is
categorized and in each category the proportion in the tipper and
lower y-category is obtained. In each category the proportion is
converted to a normal deviate. If the correlation is zero the normal
deviate will be equal in all categories except for sampling fluctuations.
For positive correlation the proportion in the upper category (i. e.,
high stanines) will increase as the x-variable increases. The normal
deviate of that proportion will vary linearly with the x-variable.
Thus, if a straight line is fitted to the normal deviates, by least
squares, the slope will be indicative of the correlation. The two
methods are discussed in detail in Reports Nos. 3 and 21 of this series.

In two studies, performed at Psychological Research Unit No. 3,
Santa Ana, Calif., direct comparison of the validities of the pilot
stanine in successive batteries was made, using identical individuals.
The groups took the tests in both batteries in order to provide the basis
for.new forms. The comparative validity coefficients for the Decem-
ber 1942 and July 1943 pilot stanines, with and without the bonus for
previous flying experience, are shown in table 4.10.

TAuLF 4.10.-Valldity cocillcicnte for December 19.2 and July 1943 pilot elan ne,
clasi 44-0

SnieNJ pe hM , SD. psi# *rlo

December 1942 with cred~t.................. M7 0.935 6.14 4. 69 1.76 0.40 0.42
July 1943 with credit ........................... MT .915 & 4, 6.04 1.63 .42 .47
1)eccmlber 1942 wlthout credit ................. 537 .935 3.92 4.09 1.07 .35 .38
July 1013 withoutcmdlt ........................ M? M93 6.27 &OS 1.63 .3 .43

I The following unrestricted pilot staulno stwindtrd devLtioas were u.med to correct the validity coeof1cnets

Flyin~ credit 1lying creit
fa out

Dccmrber 1012 staulne ................................................ . 1.63 1.1.0
July 1043 stanne ...................................................... 1.6 1.40

The correlation (N-$43) between the December 1912 nod July 1913 pilot stanincs wai 0.58.

A similar study compared the validities of the July and November
1943 pilot stanines, using a sample of pilots in classes 44-0, 4.1-fl
and 44-1, for whom both stanines were available. These results are
given in table 4.11.

1 Memorandum on Training Iethods and Resulis, 31 .May 1045, to The U. 8. Navy,
Bureau of Aeronautics. Special Dvlccg Division, Capt. Luis de Floret, from Tufts Colltr
(. Carnw'ehael, P. Rulon, L. Gillman, 11. Goode), "Eostimate of Correlation Coefficient of a
BivarInto Normal Population When u Is Truncated And y Is Dlchotomlsed."
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T-nrLE -A.1.Validation data for July 19.3 and November 19.3 p lo stanfne4

SMane NO .11, M, SDI I'k S11

Jul esta e, celtn ......................... 405 0.85 [ 5.99 4.81 I1.52 0.43 0.81

Novembersnfe. lt I ............. ....... 405 .851 | 97 4.32 1,74 .52 ,67
July stan hr. ,li et...........o..... 495 .851 . 4.74 1.42 .41 ZO~
Novmbercrtdout . 495 851 5&83 4.Z 1. 5 .82

The tolnowirz unrecitricted Pflot stnne standard devlations compu ted from thbo conversion data wao I

used to correct the validity coefficdents: cei ligcej
Flying credit FlYing redit

In out

July stanine ............ .................................. . 91! 1.80
November stan tne .................................................... 2.02 L93

The July and November pilot stanlnes were correlated as fol!ows:

Flying credit In ....................................................... 405 0,87
Flying credit out ...................................................... 495 ,8

These data show that in each case the new battery was more valid.
The failure to find a rising trend in the validity of the pilot Utanine
over the period of 2 years is probably not an indication that the
selection and classification battery did not improve. There are
several possible explanations. The range of ability, as measured by
the pilot stanine, was successively curtailed at the lower end and it
is possible that the correction for curtailment of range was inadequate.
It is also possible that there were qualitative changes in the gradua-
tion-elimination criterion. Flying standards undoubtedly varied
from command to command, from one elementary school to another
and from time to time. When the last classes were graduated, the
Air Forces had relatively large numbers of pilots, so that the schools
may easily have applied higher and different standards than those
previously applied. The effect of training in the detachments in
the colleges is also unknown, but men with low aptitude for flying
may have eliminated themselves from pilot training during the flight
instrtciion which they received in the colleges. As the war pro-
gressed and as a backlog of men physicallyi and mentally qualified
for pilot training developed, the time between testing and training
increased. This factor may have contributed to lowering the validity
of the stanines. There is also reason to believe that in some ways
the later groups of new aviation trainees were more Heterogeneous
since groups with and without college training were mixed and there
was considerable variation in the interval between time of testing and
entrance into training.

138

I-



Validitics of the Bombardier and Navigator Sianines in Elementary

Pilot Training

For classes 44-4 through 45--I the validities of the bombardier
and navigator stanines in elementary pilot training are shown in
tables 4.12 and 4.13. None of the biserials has been corrected for
restriction of range. It can be seen from the tables that the validities
of these stanines are significant but muc lower than the validities
of the pilot stanine. No trend is noted, except possibly the bom-
bardier stanine is less predictive of pilot success in classes 45-F
through 45-H. This may reflect the efforts made to make the stanines
more specific for each specialty. The three stanines are, of course,
positively correlated and job analyses indicated that the aptitudes
required in the positions overlapped. Positive validities of stanines
other than pilot for pilot training are not surprising.

TAnr 4.12.-The valfdity of the bombardier stantnc in clcmcntary pilot classe
44- througt .5-1t

ILerla1 corrlatlons against graduntnn-clminntlon are iven for all three flying training commands
searately mid for the combined coumandsj

Eastern Fl)In% Training Comnnd Central Flying Tralnii.v Command

class-._ _-

N P, M, M. SDI 'ru. N PS MR, SDI ves

44-..................3.218 0.765 6.20 5.28 1. E 0.9 -N2.467 0.818 G.27 65A 1.77 0.26
44-K ................ 2,335 .778 .27 5-, I.1i, .21 7.2 AS & 08 & 41 1.6A .22
45-A ................. 2,001 .771 5.S0 4.07 IS7 .26 Vl! . lA 589 5.17 1.64 M 25
45-B ................. 1,1444 ,M 42 6.M 4,.5 1.1) .32 1. MI .779 593 5.09 L,81 .27
45-C ................. .%,7 .101 5t0 5. .St .29 75S .7:12 5.1 &22 1.77 .21
45-) ................... 353 .742 5.2. 4. 51 1,19 . 2''I MI .7,9 5.M 5,19 1.-73 .22
45-E ...................... 397 .25 5,42 4.87 1.84) .32 I02 .735 5k 5 4.70 1.72 .29
45-F ...................... 32 .W(G6 41, 4.f2 1,35 13 411 .811 .351 4.73 1.65 .21
45-0 ..................... 214 .715 5. 61 a9 1. .09 271 .771 5.57 5.14 1.Si .13
45-11 ...................... 203 .7M9 &22 4.73 1.63 .18 145 .731 6.31 &,90 1.63 .17

Westeni Flying Triluing romm nd All Trlning Commands Combined4W...................... 2,0 , oA'& .4 . 1 9 3 0,11 5 °V .8302
45-A .................... A,163 .Vs7 5.8 5.2$r 1.77 .77 . " 5I97 5.,II 1.76 .23
45-fl.................1,718 .v &.181 &.13 1.71) .'s .' 71 5 '-0 4112 1.81 .20
45-C ................. 2,: 810 .757 5.75 5.11 1.71 .1l. '442 1 50 &11 1.76 .21
45-D ...................... 397 .817 5.61a 4.S7 I11 .2. 11 ,I . S 6 #,% 1,91 1.76 .21
4 -Y ...................... 430 .781 5,49 4.b) 1.CAI .21 I .I! 7 meI -4 1,2 I 7w 4 .4
45-Y ............... ... 467 .711 5.25 4..1 1.49 .17 l.?) 7.1 &14 4,' 1 4 I .19

........---------- 179 . 17 0 5. 4 4. -M 1:5 .31' : AI.2 .3sn17 .16
45-11 ..................... 212 .756 6.21 .77 1.5 .31 .739 514l 5 I1 1.07 .17

Validities of Noerst Variables in Pilot Training

P Table 4.14 shows the validities of age, education, previous flying
experience and strength of interest for the three air-crew positions

for predicting success in elementary pilot training. This informa-
tion is incomplete becausa the computations were not made routinely.
From these data it may be concluded that age has a slight negative
validity in the neighborhood of --0.12, while previous flying exprl-
ence has positive validity. While the three coefficients for education
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TAnLr. 4.13.-The validity of the narigator stan ne in elementary pilot clauec
.1-J through 45-11

Bllsrial correlatlons against gradluatlon-.llminatIon are liven for all three flying traln!ng coMmanda
separntely and for the combUed commands)

Esktrn Flying Training Command Ccnal Flying Trtaning Command

Clans--- ----- ------ -

N psI M, Nis 81D ri, N p, M5  M. SD, rlp ,

4i-I ...................... 3,24S P.7G5 5.53 4.80 1.76 0.25 Z "87 0.818 5.08 4.91 1.61 0.27
44-K ..................... 2,31. .778 &71 4.92 1.75 .26 27.52 .815 0.03 5,30 1.C3 .23
45-A ................. ,ol .771 5.5 4,87 1.77 .23 2.3GI . 5.95 5.10 1.68 2
45-B ................. 1,814 .602 4.93 4.01 1.05 .33 1,854 .779 5.0 4.84 I.C6 .27
45-0 .................. 807 .701 4.03 4.35 1.41 .25 755 .732 4.88 4.34 1.40 .2s
45-D ...................... 353 .742 4.,3 3.87 1.32 .30 614 .789 4.82 4.28 1.40 .22
4-E ..................... 3W7 .25 4.77 4.24 1.27 .26 UO .73 4.01 4.35 1.51 .23
45-F ..................... 382 .0'W 4.10 3. 8 1.15 .17 441 .811 4.93 3.99 1M .32
45-0 ...................... 214 .715 4.77 4.33 1.23 .22 271 .771 .11 4.47 1.08 .22
4-...................... 203 .729 4,.0 4.11 1.46 .24 145 .731 5.77 &08 1.52 .2s

Weste;n Flying Training Command All Training Commands Combined

44-J ....................... 2,202 0.884 5.08 4.48 1.49 0.21 8,137 0.815 &45 4.78 1.05S 0.23
44-K ...................... 2,181 . 21 5.14 4.70 1..0 .14 7,2C8 .F09 5.68 3.04 1.67 .21
45-A ................. 2,163 .787 5.52 4.06 1.00 .20 0,.2S .70 5.70 4.93 1.71 .21
45-B ................. 1,,18 .729 5.29 4.55 1.58 .28 5,418 .723 5.29 4.42 1.66 .31
45-C- .................... 810 .757 4.05 4.38 .,54 .22 2,432 .729 4.92 4.35 1.45 .23
45-D ..................... 387 .817 4.96 4.45 1.52 .19 1.381 .785 4.79 4.20 1.43 .24
45-F ...................... 30 .781 4.73 4.22 1.34 .22 1,330 .717 4.83 4.28 1.39 .24
45-F .................. 487 741 4.40 4.25 1.18 .08 1,200 .751 4.51 4.00 1.34 .23
45-G ................. 179 .G70 4.88 4.27 1.29 .28 V4 .72 4.94 4.30 1.45 .24
45-H ...................... 212 .755 5.41 512 1.40 .13 600 .739 &25 4.73 1.52 .20

TAuix ,14.-.D serial validities of nonte t variables in elementary pilot training

P redictng variable Class No po M, M. 8D ri.

43-0 5,540 0.853 22.87 23,45 2.15 -0.1

A p(lyears) ......... ................ 43-X 9,998 .625 2n.08 23.04 2 24 -. 10
44-0 11,384 .37 21.10 21.54 2.02 -. 12
43-0 545 .k4 4.43 4.33 1.34 .02

Zduation I .................................. 43-1I 9,874 .628 4.54 4.50 1.40 .02
44-0 11.384 .873 4.78 4.71 1.19 .03
43-H 0,035 .62 4.82 &25 .92 .21

'revicus flying euperlence' ................. 44-0 84t .0 0 4.87 4.78 .60 .11
43-11 2,516 .630 4.63 461 1.95 .02

Strength of Interest or bombardI I ......... 44-C 11,473 .83 &47 & 72 L93 -. 07
8ttn th of Intest for navigator . . . . . . . . . . 43-1 2.51h .630 4.29 4.09 2.43 .0

. . 44-C 11,422 .83 &.88 6.13 2.10 -. 07
StrengtofIntercstr pilot$.............43-11 2,514 .630 7.13 .76 3.08 .07

4-C 11,423 . 8.8M 8.6 0 .91 .10

I Coded as follows: 0. 8th grade or les; 1, 9th grade; 2, 10th grade- . Ilth grade: 4, 12th grade; 5, 1st Year
collee; 0. 2d yar college; 7, 3d year college 8, wolcgc graduate. (Professlonal school graduates owlttd.)

I CoJed ms follows: 1, commercial pilot's license; 2, pri. ate pilot's license; 3, student pilot certlfcate with
solo privilege;s 4, student pilot certificate 5 pas.enger In p ano but no formal instruction; 8, never been
pasc.ngtr in plane. (.Men with military ilyine lstiuction omitted.)

'On scale of I (low) to 9 (high).

Intcrcorrelations of age, strcngth of interest and stanines based on a randUM
sample of about 16 percent (rot each of the three psychological research

upts-lf,'1cmcitary pilot class 44-0

IN-1701]

1 2 3 4 16 7 8 bM SD

1. Age .............................. -0.03 0.01 0 00--0.08 -413-0.02 0.02 21.20 L90
2. Stmngthof interest, ...........- 0.03 .% .00 -. 12 -. 14 -. 15 -. 18 &851 L89
3 Strength of Interrst, N .............. .01 .20 -. 13 .21 . .11 .09 5.S4 2.12
,. Strengthofnteret, P. 00 .00 -. 131 -. 05 -. 13 .02 .0" & . 90

3. BombVrdlerstnnine .................. -. 08 -,12 .211 -. 05 .7 .n! .72 .49 1.7I

a. Navigator tanie ................ -. 13 -. 14 .21 -. 13 .74 .52 .47 6. 1.
7. Pilotstanine. ...... --.02 -. 1 .7 .-52 .94 5.10 L7 4

S. Augmented pllot.taa.ne .......... 0.2 -. 1 . . .47 6.25 73

Standard erto of a zro rt, iO=0.

140



are all positive, the highest is 0.03. Strength of interest for pilot
seens to have a slight positive validity. These interest ratings were
made ort a 9-point scale with 1 indicating little or no interest and 9
indicating extremely high interest. Intercorrelations of age and
strength of interest for the three specialties and stanines are also
shown in table 4.14.

Values of chi-square for three qualitative variables in the pro-
diction of success in elementary pilot training in classes 43--i and
4-C-0 are shown in table 4.15. First preference, i. e., the type of flying
training desired by the student, is significantly related to success.
Men who preferred pilot training to bombardier or navigator train-
ing were less likely to be eliminated. Preference waiver (the degree
to which the student wished his preferences to be taken into considera-
tion in his classification and which is described more fully in Report
No. 18 of this series) appexrs to be significantly related in one class
but not in the other. Marital status is significantly related to suc-
cess in class 43-H and possibly in class 414-0. In both classes mar-
ried men were moe Fkely to succe,.d.

TABLrZ. 4.15.-.Rclationship of ftrit prcercnce, preference teal er and marital ata.
tus to graduation-climnation in elementary pilot training, classe 43-11 and
4,J-0, evaluated by chi.squarc tcchnique

Oraduates ElImInces Table values of x4

Variable CIaS Category xN P per- 5 Pet-
PC- N i cent ent dt

cfnt cent level lovel

nlombardler. 40 39.2 62 (A8
43H ...... Navigator... 7A 47.3 h7 62.7 3.3 9.21 &99 2

Pilot ........ 0, 61.9 2,7 M 3.4.1
First preferco ...... Bombardier. 244 75.0 80 24.4

14 I-C ...... Navigator ... 7 76,0 127 24.0 CA 83 9.21 &.9 2
Pilot ........ 851 .N&2 1.401 14.8
W ........... I,4A*i A 4 1,31 1 1.

43"-l ...... X ........... ,,97 02.5 6. W9 37.5 73.74 113 7. 82
Y ........... 2,617 C5, 4 I.6 f'1.76

nZ ........... 395 03.0 "12 37,0
"".... w r %............70 82.6 &M 17.4

44C. X ........... 917 81.2 I'14 158 t 4.44 11.31 7.82 3
Y ............ 5,4M M.1 1,036 15.9
Z ........... 216 $.3 t.4 17.7
Single ...... 4.872 .9.9 3,201 40.1 4 .25 061 3.84 14-11 ...... Married ..... 1 .,21 .2 ('2 31.8M a r it a l s ta t u s . . . . . . . 1 4 4 - C . . . . . . $ 1 11 0 0c . . . . . . , 8 1 . 1. 6 1 61 13 6.. 4.8

1.6.'1 85.4 . 2A4 14.4L

I Codi ng for pmft, rent waiver wai a ifollows:
W I want to be asvned to the kind o nir.crew truining, for which I sihow the ireitelt ability on the e3s.

*X I want to be w-Imn d to tie k air-crew trminhu, fr',xhlt h I show the grrMlt abilit ll the testsonly If Iny ability for that kind Of ItalultIR 1 mch pruttrt than Vtt any other kind..
Y I %rant to be w-, Igned to the kin~d of* at-crety trnaltlsg In % hich I wn most IntercAL4' kenIM the toil

show that I should probably fall In that kind 4A tralilng.
Z I want to be an lgned to the kind of air.crew trilning In awhich I -m most interested tym It the tests

show that I should probably tall In that kind of trahlnns.

* i Validity of the Pilot Stanine in Basic Pilot Trainlng

Table 4.16 shows the validity of the pilot stanino in classes 43--D

through 43-J for the three Flying Training Commands beparately,
for classes 43-F through 43- and 447-G through 45-D for all coin-
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mands combined. It can be seen that all validities are positive and
moderately high. Table 4.17 gives the validities of the pilot stanine
for graduation or elimination from both elementary and basic flying
training. The combined validities do not differ greatly from the
validities in elementary training alone. Consequently, the pilot sta-
Snoe can be regarded as a good predictor of success for pilot training
through the basic phase. Validities of nontest data predicting success
in basic pilot training are shown in table 4.18. Age is negatively re-
lated to success in basic pilot training, while previous flying experi-
enco is positively related, but both biserials are low. Preference
waiver is possibly related, but the other nontest variables are not as-
sociated with success in this phase.

Txnrx. 4.16.-Th validity of the augmented pilot stanine for predicting gradua-
tion from basic pilot training, Eastern, Oentral, and Western Plying Training
Commands separately and in all commands combined

EASTERN FLYING TRAINING COMMAND

CIa N pe M, it, 8D, rt&

43-D .................................. 435 0.766 6.23 5.19 1.78 0.34
43.-F..................................202 .57 5. 89 4.9D 1.83 .27
43-0 ...................................... 1820 .82 5.94 &16 1.88 .2Y
43-H ...................................... 204 .900 6.00 508 1.81 .25
43-1 ....................... U. ... ... 2057 .948 6.27 500 1.89 .1
43-. ............................ 214 .937 6.39 .5 1.81 .

CENTRAL FLYING TRAINING COMMAND

; D....................... 1501 0.015 &.12 &.18 2.00 0. Z3
43-D ...................................... 1948 .891 &98 &.10 1.91 .23
43-P ...................................... 2139 .8w 61 21 1.91 .25
43-0 ...................................... 192 .829 6.07 515 L79 .29
43-1..................................2118 .822 6.0 5.18 1.94 .27
43-1 ...................................... 204 .8121 6.05 &.40 1.81 .39
43 ............................ ........ 2M .801 6.39 55 1.72 .28

WESTERN FLYING TRAINING COMMAND

41-F .................................. 18W0 0.9071 &.13 &.38 1.84 0.21
43-0 .................................. 1941 .875 5.Q2 &.12 1.80 .21
43-11............................... ... 1818 .848 I 503 4.87 1.00 .30
43-1 ....................................... 2137 .6m 7 6.1 1523 1.88 .30
43-J ....................................... 20's .874 6.42 &30 1.82 .

ALL COMMANDS COMBINED

43-7 ............................ M05 0.7 &04 & 5 16 1.87 0.2$
. ................. ......... ........ 6031 .82 &.97 &.14 1L82 .25

43- .................... ..... b0l4 .8Ma 601 &05 1.37 .2s
43-1I ...................................... 812 .876 &33 .33 .88 .29
4- ....................................... 448 .87 6.40 M4 78 .2
4-....................................... 7 744 .87 6.48 &GO 1. .30
44-11 ..................................... C05 .74 &61 6 67 1.57 .3
44- ................................. 191 .80 6. 68 50 1.62 :5
44 .............................. 638 .872 7.01 &31 .39 .27
44-K................................. 081 .82 7.42 6.74 1.29 .30
45-A ...................................... 4272 .86 7.46 6. 8 1 .2
43- ..................................... UM46 .847 7.10 6.44 L68 .23
45-0 ...................................... 164 .825 7.00 6.62 1.47 :Is
43-D ..................................... 975 .812 7.07 6.88 1 3 .

142 44K ........................ 1 .816 7.2 .7 I 9I13



I

VDrX .1.17.-Validity of the augmentd pilot anine for predicting graduation
from both clcmentary and bavio training for sclccted clases in the thrce fOling
training comnands and for the three commanda combincd

EASTERN FLYING TRAINING COMMAND

Class N M. SDI rJ i .

43-F .......... .......... 3m 0.567 &.so I4.42 1.91 0.44 0642
431................ Imc .41 &03 4.w b 3.72 .41 .4

CENTRAL FLYING TRAINING COMMAND

3-DD ........................... 211 0.- 1 4.32 2.11 0.S1 0.31
43- .............. . s .679 .,o 434 ZOE .j .0

3 -FF.... 297,4 .613 &10 4.W4 2.01 .4 43,........................... .A & 14 &03 1. 62 .3 .61

WESTERN FLYING TRAINING COMMAND

2SM 0 V6 1.3 4,M 1 11i~ 0.41 0.43
43-1 .................- -80 ~ 48* L 4 5

ALL COMMANDS CO.MBINED

0-F ........................... 8575 0.617 a.01 4.0 1.92 0.44 0.4,
43-4 ......................... 301 ., W .05 4.1 1.0C .42 .05

44-0 ........................... 89718 ,35 &46 5.3S 1.M .41 .62

4-11 ........................... 74"35 .7106 .61 &47 1.(a .43 .63
4I ........................... .6502 677 (A &M 1.4 .43 .64
44- ........................... .7142 .69'8 7.01 6.05 1.42 .41 .M
44-K ......................... .6270 .63 7.42 .47 1.33 .44 .61
43-A .......... .......... M651 .610 7.46 .57 1.41 .,I ,b345-B ........................... SUM .A)Mi 7.10 &08 1.63 .43 .5

-0 ........................... 2.r 8 .&SO 7.M 822 1.46 .33 .43
45-D ........................... 1273 .622 7.07 &.17 1.53 .34 .4

'Corrected for restriction of range to as tandaid deviation of 2.10 in te unrcstr ctd range.

TABLE 4.1.-Validtics of neest aIota in basic pilot training, class .0,-f

lMserhd valIditles of quantitative vatiables

Predicting variable - t p f D ~Nt p M, M. 8Di, rla

Age...................................6. G13 0.8731 22.14 22.8 2. 20 -0.10
Education ................... .... . , ty) .,3 4AA 4,63 1.42 .01

Previous hying experience............... .13 4.71 01 1.10 .

Relationship of quaiolltaiV variablc evalatcd by chi-square technique

Tabled vnalni. of chi-Oraduatem I:lmne 3ilt,.nd

Variable Category XI Iper. S ptr
N et- N l'r- c.,It ctnt dl
cott C t kvel level

Bombardier ....... .841 4 13 1a
INavigator M... b7.3 IS]1 12.7 1.7 1.1 18

First preference ........ nvkator........ 3, b7.3 81 327 1.4! 1133 7.23$
6ther ............. S3 3 7. M3 .,
I ................ .1%1 P5.3 .M IL7

Prrferencewaiver y..... . ............. 1 3.' .42 43.31 7.52 1
Z ... e.............4.474 3 4M 11 .

Marital status .......... Mr',d l,,l59J 1 4 !1 IL6

I For explnation of coding, see tble tM
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Validity of the Pilot Stunine in Advanced Pilot TriningI ;,Table 4.19 shows the validity of the pilot stanine in nine advancedclasses in all commands combined. Except for the last 3wo classes,

these validities are slightly lower than those reported in basic train-
ing. All biserials are, however, statistically significant. Statist ics
for the three phases combined (elementary, basic, and advanced) are

also shown in table 4.19. It may be concluded from W s table that
the pilot stanine remained predictive of success through all phasts

of training.
TAnL. 4.19.-The valdity of the augmented pilot stanine for classes 44-0 through

45-D in advanced pilot training in all commands combined a

Class N p M, M. S D r

...0................................ 0,572 0.950 -5 -S 153 02
44-H ................................ .5,297 .023 I.0 &97 1.3 .2144-I .................................... 4.441 ,917 672 &25 1.50 .26

* 44-1 .................................... 4,872 o931 7.05 6.45 1.37 .21
44-K ................................. 4,013 1069 7.44 &94 1.27 .IT
45-A .................................. 3.4.U .973 7.47 7.14 1.35 .10
4- .................................. 3,081 .976 7.11 &.52 1.57 .15
4- ................................ .1,331 .981 7.01 6.23 1.45 .21
46-D................................ 788 .978 7.09 8.24 1.63 .2

The validity of the pilot 8tanine by classes 44-- through .55-D in elenentary,
basic, and advanced pilot training in all commands combined

Class N ps ', M. SD, ru, ^0,,

44-0 .......................... 8.947 0.098 (L50 5.42 1.57 ).42 0.52
44-11 ........................... 7,407 .W64 6.06 5.55 1.60 .42 ,1
44-I ........................... 6 7 .620 .72 5.68 1.57 .41 .62
44-3 ............................ 7,101 .639 7.05 8.10 1.42 .42 .M
44-K ....................... 6,22 .622 7.44 & 50 1.33 .44 .61
45-A .................. 8,641 .593 7.47 5.69 1.41 .39 .3 -

45-1 ........................... 5,140 .85 7.11 .99 1.63 .43 .62
45-0 .......................... 2,273 .675 7.01 .23 1.48 .34 .48
4-........................... 1. 29 .60.M 7.09 .17 1.63 .37 .49

3 Corrected for restriction of range to a standard deviation of 2.10 in the unrestrictod range.

Validity of the Pilot Stanine in Transition Training

In table 4,20 are shown the validities of the pilot stanino in pre-
dicting graduation from transition pilot training, after the comple-
tion of the three regular phases. Validities are presented by class and
by type of aircraft, either 2-engine or 4-engine. With one exception
(in which only seven eliminations were involved), all validities are
positive.

TALn 4.20.-IValidity of the pilot 8tanine in predicting graduation from iransi-
tion pilot training, by type of aircraft

Cla.s Aircraft N, p, 1 f' 'AM SDI b.,

. .2-englne ................... 455 0.879 6.19 &.,8 1.81 0.15
.4-engine ................... 338 .A 5.82 4.82 1.83 .29

B-24 ...................... 600 .905 .09 &.{ 1.84 .15
43-H ..................... 11-26 ...................... 221 .812 8.2 580 & 1.77 .15

11-17 and B-25 ............ 077 .982 5.CA 4.27 1.9 N
S11-17 and 11-24 ............ 1,107 .959 .29 &.65 1. 88 Js

41-1 ...................... 11-25 and 11-26 ............ 316 .89 8.19 &97 1.93 .06
1)-17 .................. 1, Ol .978 6. 03 500 1.62 .23

3-Sand-K......... -249.................... 9,3 .919 .0 534 1.63 .2211-25 ...................... 313 .978 .96 6.57 1.43 -. 1
-2..................... 30 .824 &20 &GO 1.85 .65
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Figure 4.21 shows the elimination by stanine for the nine classes
for each of the three phases. For these data the over-all biserial cor-
relation of augmented pilot stanine with graduation elimination in
the three phases is 0.38, which when corrected for restriction of range
to P standard deviation of 2.10 becomes 0.19. A frequency distribu-
tion for the same classes, showing relative numbers of graduates and
eliminces in each stanine group is presented in figure 4.22.

ELIMINATION' RATE OF PILOT CLASSES
44-G THROUGH 45-0

k le~,a CM JS,,

PILOT STANINE
PC9IU 104 ILYVSO C10140 .C9LUO

PRIMARY THROUGH ADVANCED
50,597 CASES 18,511 ELIMINEES 36.6% ELIMINATED

S

//? /qf

0 100 4 40 P(R ctki4'0 * f

Figure '1.21
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TIE PREDICTION OF SUCCESS IN NAVIGATOR TRAIING

Details of the training of navigators are given in fReport No. 10 of
this series. Following preflight training, the student followed a
course in advanced navigation school, which varied in length from 12
to 30 weeks, The 24-week course, in effect at the end of the war, in.
eluded approximately 1,000 hours of classroom instruction and 150 2
hours in flight training missions. As with pilot, the criterion used I
for the validation of stanines was graduation or elimination from
training. In the early study reported in table 4.21 no distinction
was made between new aviation cadets who had no prior flight train.
ing and men who had been eliminated from pilot training before

T n 4,21.-The validity of the naviptor stanfnc for certain navigator ciasae*
graduating in 19421

(Now aviation cadets and eliminated pilots combloedl
N ps ,%t Me SD# .,

Classs42-4 throu"h 42-7 (Corl Gables).............. 0. ADO 8.4 .0 1.53 .S
Cla -.s 42-10 through 42-17 (Monroe) ................ 847 .703 69 &39 1.52 .s
Cbns~es 42-13 through 43-3 (Mather).................. 889 .8M &74 5.11 1.70 Wz

IElimination for unsatisfactory progres only.

TDry.n 4.22.-The validity of the navigator staninc for prediction of graduation
from navigator training, classes 43-12 through 4.|-, for n te aviation cadets
and climinatcd pilots acparatciy and combined I

Class Personnel category N ps MR i.s SD, r6', att rl.

New aviation cadets .................... 781 0.810 7.14 &Q5 134 0.51 0.66 0.67
43-12 Fliminated pilots ........................ 2G3 .712 7.14 &79 1.06 .20 .35 .39

Combined ................................ 1,052 .79A2 7.14 6.22 1.28 .42 ............

New aviation cadots .................... 833 .815 6.90 6.20 1.29 .35 150 .32
43-13 Elhminated pilots ....................... 453 .819 7.12 &49 1.06 .33 .53 .O

Combined ............................ 1,200 .820 7.04 . 30 1.21 .34 .........
New aviation t s ... ................. V3 .789 7.04 .13 1.30 .40 .56 .U4

43-14 Elimlnated pilots ....................... 314 .76 7.34 6.39 1.09 .60 .73 .75
Combined ............................... 1,028 .78 7.15 6.22 1.21 .43.........
New aviation cadets .................... 462 .910 &91 &6 1.30 .40 .67 .53

43-.15 Eliminated pilots ...................... 39 .783 7.06 0 ,9 1.02 .21 9. .36
Combined ............................... 1,001 .810 0.99 .41 1.16 .29 ..........
New aviation cadets ................... 461 .803 .92 .02 1.38 .38 .2

43-16 Eliminated pilots ..................... 8 0 .1445 7. . 1.0 .2 , .39Combined.................... 1,33t .830 &98 0.31 1.16 .31 ............

New aviation cadets .................. 653 .784 7.27 6.08 1.38 .50 .64 .N
43-17 Eliminated pilots ................ .. 06 .833 7.08 0&8 1.07 .27 .41 .41

Combined ............................... 1,164 .808 7.18 6.25 1.25 .42 ............
New aviation cadets .................... W? .750 7.61 '& It 1.35 .68 .79 .71 4

43-18 lhmlnated plots ....................... 30 .744 .93 6.44 1.02 .28 .48 .62Combined.. ..................... 82 .74 7.36 .23 1.28 .63............
New aviation cadets .................... 837 .789 7.40 .42 1.31 .43 U6 ,

44-1 Eliminated pilots ....................... 380 ,753 . 00 6.38 .98 .31 '.61 .7
Combined......................1.217 .77,7 7.25 0.41 L2t .39 ............

I Corrected for rm.triction of range by the Peanronian formula. Uarmtrictod standsrd dovlatlon s sunW-
to be 2.00 unless otherwise indicated.

ICorrected for rsti Ictlon of rango by the Tufts College formula.
'smsumed unritmueted stanad dovIatiOnU-1.70.
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entering navigator trainig. For these groups the validity of the
navigator tanine was approximately that of the pilot stanine in
elementary pilot training.

Table 4.22 shows the validity of the navigator stanino in Classes
43-12 through 44- for new aviation cadets and eliminated pilots
treated separately and combined. In general, the navigator stanino
appeared to be somewhat more predictive for new aviation trainees
than for eliminated pilots.

The validity of the navigator stanine in classes 4-1-2 through 44-4
for the two commands where navigator training was given and for
the combined commands is shown for new aviation cadets in table
4.23 and for eliminated pilots in table 4.21. Again, the validity of
the navigator stanine for new aviation cadets is somewhat higher
than for eliminated pilots. It will be noted that in the classes trained
beginning with 1943, the range of ability as measured by the navigator
stanine was greatly restricted. Instead of a standard deviation of
approximately 2, found by definition for all stanines for all cadets
screened on the AAF Qualifying Examination, the standard deviation
for new aviation trainees was approximately 1.35 and for eliminated

T.,m.E 4.2.-Valllity of narigator Rtanine for prediction of graduation from
navigation training, classcs .14-2 through .J|-7, by flying training command*

[New avlatlnn cadets onlyl

EASTERN FLYINO TRAININO COMMAND

Cla.s NS p, M, 'M, 8D, rsi orbi

44-2 ............................ 207 0S5 7.2 &7S 1.34 0, N 0. M
44-3 ........................... . VO .11it 7.4 N 63 1. .1 .65 .71
41-4 .......................... b2 .9r) 7 22 7.00 1.24 .03 .13
41-5 ........................... 114 .Wi4 73 6.9 t 1I .51 .67
41-4 ...-. ................... 2111) .-.. 6 7, d 6.70 !.11 .10 .45
41-7 ........................... . 81 .b K1 7."O S.70 1.15 .02 .84

CFNTflAI, FLI.Y1N TIIAIMIN'J t') TMAND

41-2...................... 41.1 O 1-0 7.0. rx 41 1 -- 0. 1 MOO1
41-3 ........................ . 4;.L .74
44- ........................... .%Q .71 8 6 i s I .N 1 M
44.- ........................... :JJ! I N 1 T #% 1.2 . 41 .fi
446......... .... . 2 M .. 7 TA.! 6.L 5 1.V6 .3J .61
44........................... 23j6 41 W M 7 .11 .4j .67

TOTAl, I.STEIN AND CENTIAL FIYINO TRAINING COMMANDS

442............... 7n .S1 7.5 M 25 1.40 0.57 0. el413 ....................... I7.l .7 1 t.l l1.17 . M .7144-4 ........................... I ,1 l ."W71 7.91l 7.0q 1,171 .421 .5
44-5 .............. ............. i 1..1 7 t & 074 1.13 .4 1 .61
44-4 ........................... ...-. 5 .(,, 7.14 7. (A 1.14 .32TI .4
45-7 .......................... 7#,,# 1 .J 6,74 1.12 .42 CA1

Totni .................. 3. Mf .1 7. 73 672 1.22 .44 .02
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TALr. 4,24-VadldiY of the navfgaior stanine (or prediction of graduation from

navigatf on traisng, classe 44-2 ihrough .$J-7, bit flying training contmands
|ElmrnM0te piots only)

EASTERN FLYMNO TRAINING COMMAND

Clum No P. 11 M. 8D, Ps I'

278 0.8 1 7.36 8.70 1.07 0.32

4 ...................................... 2 9 .18 .01 &SO 1.6." .1I
44- ....................................... St 7.0t 7.,0 1.09 .13
44 ....................................... 179 .922 7. 7.3 0 .06
4-6 ....................................... 221 014 7. M 1.74 1.12 .37

4 .............................. . 210 W 7.32 6.58 1.06 .30

CENTRAL FLYING TRAINING CO-MMAND

44-2 ..................... 8 0.7603 &..5 876 1.08 0.33

44-3 ................ .................... 7.23 6.67 1.07 .33
444 ....................................... 13 | .712 7.3 & 40 I .41'

4321 .7,7 7.53 .70 . .48
44- ...................................... 36 .77 7. 6. r .15 .46

44-............. ............... 7:G"68 7.81 0.88 3.15 .33

TOTAL, EASTERN AND CENTRAL FLYINO TRALING COMMANDS

44-2 ................................ 
7.35 .74 1.0 0.33

44. ........ .......................... 554 .819 7.10 6.5 1.08 .21
44-4 ...........-......... 2................. 312 .94 7.24 & " 1.04 .27

44-4 ................................... 525 .7K7 7.61 . 72 1.13 .40
44 ...... .............. ............ . 2C .20 7.4 6.70 1.00 .41

444...........................I PA S 7M .71 1.08 .33

ToW ....... ................ .40 .814 7.09 .

pilots, approximately 1.10. This sharp curtailment reduces the va-

lidity coefficients from what would have been obtained in an unre-

stricted population. The coefficients as corrected for restriction of

rango indicate that success in selecting navigators was even greater

than that in choosing pilots. One reason was probably that the cur-

riculum included a much higher proportion of classroom work, meas-

ured by objective classroom tests. Success in the curriculum was there-

fore highly predictable from psychological aptitude tests. A com-

parisot of the validities of the navigator stanines assigned by the

classification batteries of December 1942- and July 193 is given in

table '.25. Fur the most comparable set of data, for new aviation

cadets in the Central Flying Training Command, the December 1942

battery appears to be slightly more predictive, but the difference is

not marked. Comparative validities of the bombardier, navigator

and pilot stanies for predicting success in navigator training are

shown in table 4.20. The navigator stanine is definitely more pre-

dictive in the Battery of December 1942 but not in the battery of

July 19.13. All stanines appear to be positively associated with success

in navigator training although two negative coefficients for the pilot

stanine appear in the table.
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TAH. 4.2t4.-Showhgg validity cocjcicnlts for bombardier, navigator, and pflog
stianiovs for naviyaior ceM!.e.i ..-2 through .f-7, all clases combined, by Fish.
er'e z-tcchnfiptue Validfftes for newo aviation cadets and clfinitnatcd pflots re.
portud xrparafr-ijl for the batteries of December 19.2 and July 19.f3. Uncor.
rmcled Wxistriil ralldity cocglcients. torjether with cuefrikients corrected (or re.-
srietion of range arc shoirn for lEavtern Flying Training Jommand, Central
Plying Training Command, and for both commasand con-bied

New aviation eadds 1."TC Eliminated pilits EFTO
and CFTC and CFTC

EFT(r CFTC CiOTC CFTC' Com.
N7u7 N' Ia -,254 blnewd N-,3. N- 1,4 bifed

X.OSI 0N-2,S43

Ilombad hr M anlnc-Battery of De etnil" r

10I2:
I"ll'orreticd ........................ 0.42 01 60 0.47 0.20 0.35 0.27
(ao.ctI.| .................... . 1& 1.65 1.62........................

Nvisatur stanhie-Battery of Dmv.nlA t

ineorrct........................ . 40 .i .52 .20 .39 .30
uCorrcctel ......................... 64 .72 I .69 2.24 21.47 1.36

.62 4.71 . .......... ..............
Mait stnine-lattery of December 1912:

I'mnvrrectc......................... .28 .36 .33 .11 .20 .10
Corrt' e ........................... i.41 t.49 1.46 ........................

Blombaril'cr stantno-Dttery o. July

Uneorrected .......................... .22 .52 .50 .......... .51........
Currietc4 ........................... ".2 S.65 ........

Navisaor stantne-flattery of July 1943:
ncor tWd .........................14 .43 .41........... .48........

CorC,........................... 1.23 .2 4.9.........................,.2( ,'.68 , 6...........................
I'liot .tun ln--l ttk ry of July 1043:

tVnrwrtd .......................... -. 07 .37 .33 .......... 1-.21 ..........
Corctc ............................ 1-.03 9.43 1.39........................

I Correritd to s standard deviation of the navigator 3tantne of 2.074.
S*N .1,300o.
IN -2. MM
I ('orrutld to a ,sandiarit deviation of the navigator stanino of 2.000.
I ('ojr'ct:. to a btandard deviation of the navigator stnh2a of 1.105

In table 4.27 are shown the validities of the navigator, bombardier,
pilot, and augmented pilot stanines for predicting graduation or elim-
ination from navigator training in classc 4.--S through 45-13. Re-
suits for different classification test batteries, for the 18- and 24-week
curricula arid for new aviation trainees and eliminated pilots, are pre-
sented separately. It will be seen from the table that the navigator
stanioc is slightly more predictive of navigator success than the bom-
bardier sttimine and tcfrinitely more predictive than the pilot stanine.
The bi.eriat validities are low because of the sharp curtailment of
riange on the basis of the navigator stanine. When corrected for the
r?.triction of ravge, tih validity of the navigator stanine continued in
thv:e ctas:v, to be as high or higher than the validity of the pilot
s-tnine in l)vdicting results of pilot training. Validities appear, how-
ever, to be lower in later classes than in earlier classes, This may be
partly accounted for by the change in the nature of the curriculum,
which was increased in length and which included considerably more
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flight training than earlier in the war. It might reasonably be ex-
pected that when the criterion of elimination-graduation was deter-
mined largely by standing in academic work that it would be more
predictable on the tests weighted into the navigator stanine than
when more aeral performance, often evaluated subjectively, was in-
volved. Another possible explanation was that the group was further
curtailed on the basis of the navigator stanine and that the corrections
applied were not adequate.

While the validities, as computed, for eliminated pilots appear to
be slightly lower than those for new aviation trainees, curtailment of
range was also greater. For these classes the navigator stanine ap-
peans to be approximately equally predictive for both groups.

Five bar charts and two histograms, figures 4.23 through 4.29, pre-
sent stanine validities in navigator training graphically. One chart,
figure 4.24, shows the percentages of new aviation trainees and elim-
inated pilots eliminated from navigator training in each stanine group.
These figures show that the higher the navigator stanine, the greater
the chance of success in navigator training, with the elimination rate
for the men with a stanine of 9 always being less than 6 percent.

TAuLz 4.2?7.-'aliditics of sianincs for predicting gradual ion-clyn (nation from
navigator training, cia8ses 44-08 through 45-13

Length "D ,
Battery of rain- oroup N, P, M M,Iatr ng In sM rf

weeks

NavigatorstanIne ............ July 43 18 NAT 1,4',9 0.80 7.0 0 0 0.01 10.63
Nov. 43 IS NAT 4,.,0 .918 7.74 6.0 1.05 .39 3. t)
Nov.43 21 N.kT 3,2i .06 7.57 7.01 1.01 . 1.45
Dcr. 42 18 EP 727 .919 s.W 6. t 1.00 .33.
July 43 38 FP 1,211 I MFia -9) 0.01 . 32 ......No," 43 11 E 11 7,19 . NI9 " .1 .31 ......Nov. 43 21 EP 121 hIJ 1.5 JSL79 1.00 .31.

Dombardler stanino .......... July 43 13 NAT 1.40,9 . ii 0 5 14 1 77 .31 t.46
Nov. 43 Pt \ kT 4.'Ul N t " CO 611 1 . IN 1.0
Nov. 43! 21 N AT 1, *-1 *', 1.4M 7. IU 67 a ll I is 13
Dec. 42 18 P 7,2, .e9 0 1. 5 ; L aJulY 43 18 P I, 1 . M I 5 - 1.42 .34.
No v. 43 18 EP 73'J . I' C, I -, 91 17349 .27NOV. 43 21 EP 121 .13 6.0tJ 1. I ,'5 -11 ......

Pilot stanlne .............. uly 43 18 NA T 1,4,,9 . 1i 4 M 171 1.91 .21 '.31
Nov. 4.1 is NAT 4. .J 5'1) S41 1.70 .15 1.32No., 4.1 21 NAT! 1.!2~.3 .'Ji6 I 00 5 7 3.7.1 .01 ).27
ie. 42 38 E.P 727 .919 I 4.'0 1.44 .3 ......

Julty 41 18 iP .uj 5 40 4 .2.
No.I 1: 1. ZI ,tI t, 414 - 1.42 .20......Nov 44 24 F11 121 ,b13 7 ta 7.36 1,25 -. 04

'at eiitd Pilot Atinlne July 43 1I9 NAT 1.4'1 .W I 4, 9 3 St 1 99 .23 1.30
No%. 4.1 18 NAT 1. 4. 10 tali ol 3.!1 3.7. .14 '.31Nov. 43 21 N %T 1,2!5 ti0 a (02 877 1 75 1.22iDue. 42 18 1:11 7?V .039 F TP 60 I. .11.July 43 18 1: P i S9 5.14 4 041 1.44 .19
Ntiv, 4-3 1 8 11.14 " .10 6 1 i. A 15Nov.43 24 P 1 .I 7.2 I7 47 1.31 5!

P,,r. ch, 1 f,'r rt'-trh ot'ra of ,ninlip to zu i'.lor 4! lu#zsr *k l ' .li1 n . lI ition ' 1.73.
i I (' ,rr t I, ' , l ii .rt t',n of r~li,%v 1n l14l .. .1"!r t.~ine .iI 1u.,ldJ i 'I i~.1",f q.. 1J 0

NA#iT- Nt,%v o I'itjji tralzix(s.
EP- l l pllo .



NAVIGATOR APTITUDE RATING
PER CENT Of NEW AVIATION CADETS ELMIN~ATED FROM ADVANCED TRANJN

FOR UNSATISFACTORY PROGRESS, FCAR, OR OWN REQUEST
FOR EACH APTITUDE RATINO'

NAVIATOR CLASSES 43-10O,11, ALL FLYiNG TRAINING COMMANDS COMOME

833 CASES 116 ELIMINEES 13.9% ELIMINATED

HC BiSEtAL COWL~4lAM~ CWfl0EhV FC TtC5E DATA A 4VI

CCT(E0 F CA RESITIEOt PAIOC in CC~tPVfATK4 t$ .6 4.

*K 'ItICSItHPlWXT40 ktlsNB "4O~~rcmj

APIW t74 SDO ~TR fTSS1 S WOCM $tT & 4

F~ur 4.2I3
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I

-NAVIGATOR CLASSES 43-12,13,14
PER CENT ELIMINATED FROM AOVANCED NAVIGATOR TRAIN FOR

UNSATISFACTORY PROGRESS, FEAR, Of OWN REQUEST
FOR EACH APTITUOE RATING

NAVIGATOR CLASSES 4312, 13 .4; ALL SCHOOLS

5"- AM" CAU

E S CAt 44 M .o I(4flUAC

ONCACS12 t Vae ~gt 2.?%OVWoA1Cb

l~

241% al

?TH WMt 313 CASES Of hCW~ AYAU*K MCctS WiN AMU"~c W&rS Of %I, 3) 0 1 W CI.MfAICA

TVC WEAE tS CASES Of CLAIW'AttO MOTS '41T,4 APFITLCC AAWWI Of p.3,4 t OF i 4k 1%W C(AC ,

Figure 'L2A
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NAVIGATOR CLASSES 44-2,34. 5.6,7
PER CENT ELIMINATED FROM ADVANCEO NAVIGATOR TRAINING FOR

UNSATISFACTORY PROGRESS, FEAR, OR OWN RECUEST
FOR ACH APTITUDE RATING

NEW AVIATION CAOET5; ALL SO OOLS' CO1BINEO

3892 CASES 676 ELIMINEES 174 % ELIMINATED

$W M I Olt "f JWWWC OU0 00 4. ,'L V90 tit

a0
I'llI

Figure 4Z
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FnEOUEINCY OISTRIBUTiO4- BY STANINE
(CUMI11ATED PtLOTS)

GRAOU0ATCS AND WMINECS FOR UNSATISFACTORY- PROGflESS; FEAR. AND 0*XR~IS
S. V403110A TRA94'nG- NUAVIOR CLASUS 4 4-4 VIAOUSH 45-11

ALL b,.-." TRIM COMMA"I____ CI }4

/ -g

1%>$/Wgp:4 
-

30 - /

- ""X

NATOTRAL/UD ATN

Prcdctio of avigtor Figure 4.29

Preicton f Nvi-torSuccess by Nontest Varinbics
Table 4.28 shows the v~alidity of certain nontest variables for the

pr -diction of succcss in navigator training in termns of biscrial corre.

TAnTrz 4.28.-Rl fcrial coefficient. of validity for ccrtain non lest varfable8 for the
prci on of gradua tion-climi nation from ad tamced navigator tra ining, Claw*e
.43-2 through .41-15

Prdcig aibeN PD ?., Mo MeD, i

Ago................................... ... 9. 1 0,701 2.2.30 2Z 7 2 2.19 -- &.it
FltiinI............................. I , 932 . I W b. 12 14A4 1.43 .11

Prv~eioui flying experienco I ......... ,001' .749 5.23 6.21 .71 -. 02
('tgt fI nte'rest bomb I...............:.1 1.t'53 1.,01 6.13 4 1.92 .03

Hru-hof linterm't navication I ................... 1.W..3 "091 7.31 6.64 Lot' . 15
8tt Lt f ntretpilot I......................1, 9M -got 7. W) 7.09 1.01 -.0

INumtcrtmi~ned for eomptit~tion ms follows! Sth grnde or 1",. 0; 0*:h grailt, 1; 10th rra'te, 2, 11th tada
3; 12th gradel, 4; 1st yeaor oullege, 6; 1.41 yvar colle~e, 0; 'M year colltge, 7; vund cviltv.6 iraduat', . kofssions
school 1rnduites omitted.
Nso rI ilgel. 3: student pilot's evrtifilcet. 4: pi--.-nizer InI ipino with no formal UuLtri-ctinn, .3; and never
t~n Msngflr In plan", 0. Men wvith tn~~ ii~ z~rdo n tted. Sf i td eIch1-:n rviud o
th nt the neWatIva cooeziclent hIndkAiks thlit thm~ with 1eiA vrx i Icc wvz Luurv jIkdy to graduata. 'rhi
coetllcient Ui not stiatL~tica1y significuinL

'Or, a scale ronging from I (I")s to 9 (high).
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Totzx. 4.29.-Rdea tionshl p of (irAt pr~ecrcuci, prelcrence -waiver, and Inorital
.inStus 'to gritiuation-elinItiitini in wtvfirafor training, cfasc8 J3-12 fhrougi
4.1-15 croluatd b1 ¢h|i-quarc etchnique

i Tabled

O tm Ellmees valuesofX

Vaeriabl Category x' - df
rot Pe. N IPer., centpel' 5 pr.en
cent ',nt Ievnt level

Bombardier ...... 12 :6.2' 7 37.8
.Navigate; ......... 512 85.3 F3 114.7 '2M 0 11,34 7.82

lnt prcf'rrnc .. . .... Pilot ... 711 M0.0 2M5 2 .0.I Tk-s............. 253 13.1 71 21.9 *
W ................ S29 78.8 142 21.2

trtoe cV!Awilrer I............X........... 2-0 77.7 G3 .0 11.3, 7,82 3
Y ................. 33 10.2 -11 .10.821 tv  Z ................. j2 .6 30 29.4

Single .. ....... 1,214, -,--. 6 22.4 r.0 6.64 3.4 1
Miilstatw ............... 1 'ur% V 15.9

I For eiplanatlou oC coding se Table 4.L.

lations, while table 4.20 shows the relation of certain other nontest
variables as evaluated by the chi-square technique. The factors sig-
nificantly associated (at the I perceat level) with graduation-elimina-
tion are:

Age ----------------- Younger men are more likely to succeed.
Marital status --------- Married men are more likely to succeed.
First Preference. ------- Those whose first preference is for navi-

gator training are more likely to sue-
coed.

Strength of interest, navi- Those who indicate high interest are more
gator. likely to succeed.

Education is probably associated with graduation-elimination
(those with more education are more likely to succeed), but flying
experience, preference waiver, and strength of interest for born-
bardier or pilot training are not so associated.

As evidenced by the biserial correlation -0.02 in table 4.28, there
is no relationship between previous flying experience and success in
navigator training.

THE PREDICTION OF SUCCESS IN BOMBARDIER
TRAINING

Following preflight, student bombardiers were trained in a pro-
gram which in the early part of the war lasted 12 weeks. The length
of the course was increased to 18 weeks in the summer of 1043 and
to 24 weeks in the summer of 1.1. Details of bombardier training
are given in IRep)rt No. 0 of this series.
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TA3Lr. 4.30.-Yalditirs of the bomnbardier, nuat; utor, and Diot stanbn¢* in pro.
dieting graduation-climnniion from bombardicr training in ciczi~e* .4-4, 6, and
7. Now atiation traincs and climinated pilotscombined. Data reportcd gep-
aratcly for ien-tc~led tt threc psychologlet, I rescarch units

Tcted at- IN PS Nt 11, "SDI rt.

Bombardier stanlne:
"ychobgicl 1h ach Unit I .... .............. 5 0.2 t 3. 2,. M 1172 0G21

]'sycholgkcl RI-ttzcrch 1n0 2 _................ . .61 1 & 63 4. 35 1.M .36
Psycholgomil ileeiich Unit 3 .................... .40l .S19 &;0 .67 L$4 .31

Navigator stanine: I
PAyehological 1emarch Unit 1 .................. . 2 .WW -I. ZI 1;63 .21
1',ycichq!Ilcal 16earch Unit 2 ................. t S..3 4.91 1 C3 ,16
Psychob.iglcal ltxatch Unit 3 .................... 49 8 .9 t .6 L4 *2

Pilot stnlfie.
Vc1~y(,logI1RC earch'Uult 1 ........... .. 3 2..' .52 2 .27Psy wht l! Research Unit2 ..................... 5 .104981 4.93 4.7 M i 7 .19
1sychrgekical Rttruach Unit 3 .......... . . 9 .514 3.0 3 .27 2.4% b11

In the study reported in table 430, the liserial validities of the
bombardier, navigator and pilot stanines for predicting graduation-
elimination from bombardier training in classes 43-5, 6, and, 7 are
given. New aviation trainces and eliminated pilots are combined,
but the data are reported separately for the men tested at the three
psychological research units. In gvneral, the validity of the bom-
bardier stanine was higher than that of either the navigator or the
pilot stanine. Over-all validity of the bombardier stanine was
over 0.30.

Biserial validity coefficients for new aviation trainees and elini-
nated pilots for classes 43-4 through 4-1-1 (with two classes omitted)
are shown in table 4.31. All validities were positive and, with one
exception, statistically significant. It appears that the Validity of
the bombardier stanine in these elasses, for prediction of graduation
or elimination from bombardier training, is again in the neighbor-
hood of 0.30. It is to be noted, however, twat in comparison with
pilot training, the graduation rate was high. Relatively few men
were eliminated from bombardier training, partly ie.u:e of the lack
of a valid method of determining whiel were the good hombnrdicri
and which were not. By the time these clashes were trained, it was
known that record circular error had relatively low reliability and
was not an adequate criterion for judging the success of student
honhardiers. Someni men were eliminated for lack of progress in
grotul school work or faulty technique. but approxilmaty 00 per-
cent succesfully graduated from training. In vinw of the uncertain
validity and reliability of the eliminatiun criterion in bolmbardier
training, the stanine validities may be coudered al)l)reciable.

Stanine distributions for new aviation traiwes and eliminated
pilots are shown in table 4.32 for 5,710 new aviation trainees and
3 , eliminated pilots in classes .13-8 through 1 18. It will be noted
thet chances of success increased with the 41aniie, but not perfectly
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__ ------
%

T nI ..- V.alidiiy ) I he ',ombrdfer, 8tan n for pred jeti, g gradliation-elimi-

-lioi from brm, bardl'r trhaniny, claises .&-4 zhrough '4h1 new dvidtion.
Ira Iiccs anld dli mated pilot., eported separately and in combination

... .. .. .. ....... ! .....

43- lcrroyh NISAT.. . . .. , 0. '.N ) '.0s o.i

Sa43 om bi .......... . n................ 2.. 5.71 -40 1.01 ;7.2 . .....
43-... rA............................ '48 -& ' 1. 414 1.0 .2.29 0.2 "'

43,1 EllmInated Pios... .. '........ 462 .9446.45 8 1313, .2 .31

"Comblined .......... ....... . .. .... -.Bal 1 1.6 4 1.6 .2 .36 .....
4-1n4 . 4- AT .................... .. 9 .2 4.71 .97 '1.67 .24 .29 .32

. " ElimIlnated pilot4 ........... 9 .. 87 8a 8 1. 1 .20 .41 30
Combined ............ ........ .515 .19 &.9 45 1.76 .0 .3 .

4i-13 .4......... 4- ........... 92 .81, 47 .9 1.75 .24 .28 .30
1ltmlnatedPllot ................. &1 4 6 2 &8 1..02 .17 3 .34
Combined........... ....... 1, 5 6 5405 A.O4'1.75" .20 ...

43-17f4- NT....... ............. ...... 3. 9 502 .84 .76 1 3.81.70 .2 .24 2 6

E Umlnated P~lo..... ......2 163, .1 A . '1.18 .30 .3

Combined ............ ... 12 45 G 15.3 4.0 . .2 ......43i..... A ........... .......... : 1 =33' 7L8=7 &0 .I .90 ..23 .

|tlnamd Pil ot ....... 1S SM L 4 101 .30.4 .38.domblaiC ................. ; i12 4o' SM UO .641 o .23...I ......NAT ....................... i2 134 .5 & 3. 4 .3 '.39 .54
Eliminated Pflow...A ........ s 34 U4 1 J0 ,1 .10

Combined ........ ..... is 490 R3 151 I &47 1.50 3 .........

*0 ...... NAT ................... 12 377 .870 &7 $ 4.90 .93 '.23 :25 .3,
Ellmlnatd Plots ........... 12 103 .90 .2 & 73 .40 .1? 1.20 .10

Combined-............. .12 5440 8I, 5.7 .09 AiS9 .23.........

NAT ...... .................... 18 174 W6 5.20 38 1.88 -;22 .24 .32'
E.lminated Plots...........I 40 .88 '57 61 1.15 .17 8.24 .2

Combined ............... 8 572 .891 5.1_ 5.03 -,1 ro .14' ....

44......... NAT.................. ........ 5327, .901 5.16 3.96 1.77 .34 .38 .48'Elinlnated Pilots .............. 488 .904 &.39& 63 1.23 .01 .01 -03
Combined ................. ........ 1,015 . 302 5.7 5.1 7 .& 20. ......

"ICo ctt for ret fIton of ringe by the Peorsonlon formula. Unrestrdctdstandarddeviationassumed
to be 2.o un1|.s oth(.rwl.'e Indicated.

I Cotrrcted for rstrlct.on of range by the Tufts College formul.
I Unrustrlcted stanmdd deviation ssumed to be 1..
4 NAT'-New aviation trainee.

Ts,T. 4.32.-Comparlaori of the elimination rate;, by bombardier atanine for ne
aviation traince and climinatcd p ftot in 12.week bombardier training, classes  f

i 43-8 through 43-18

+, New ailation trainees EIlinted pilots

N Per. Per-
ombardir tanT m nt Total N cent

nated elimi- N' d llml.nated uated roted
.. . .. O 10 5.6 141 5.7

, ......... .........................
............ .......................... 353 38 10.3 373 34 .1

7........... ............................ 3,00 6 9.2 944 so L
4 ....... ....................................... 1,O 137 13.6 1, C'S 212 1.15
A ............................................. .,02 184 17.0 215 33 l5.
4 ........... .......................................... 9S5 197 20.0 104 21 2
3 ..... ...................................... 1,l.O 242 24.5 U 20 U&~
..................................................... . 2A 75 2&2 48 1 27.1

I......;........................ .................... 27, 0. 1 1
Total...; ............... ..................... 5 ,7101 3O,6 17.6 3,80 4 i 1s

Charts howing prtcntage of elimination by bombardier stanine., eluses 44-9 through 45-13 6Ot new
aviation traluor and elwinated pllot, separately, Iwo preentetl as fgures 4.31 through 4..k
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~ I .rciilarily. MT~en with the higher stanincslhad greater chance o uc-
'cessthan those with the lloWerstanines. Results are presentedgraPh-

ically 'for lour of the classes and- for, new, trainees and dlim'nated

"BOMBARDIER CLASSES 43-8,9P, 10,1I
UNSATISFACTORY PROGRESS FEAR C R OWNKOUCST'

j .FOR EACH 'APTITUOC BAiN

4522 CASEt' 670 ELIMtS 19.2%. ELUMNATED,-

7
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44"_

• + + . .. • .. s. -._ J
_____+ -_______.... _______-____-______________--.__

Validities of the bombardier, navigator, pilot and augiented pilot
Tstaniies fornew aviation tiainees in claTses 4-0 through 45:13.

.are shown in tables4.33thriough '.36. Iii each tabletWO to fivenega-
z ,a*in rage- i o rrltouf .8-sslgtymr

tIv, CVhdtips-, appear. All, stanines ar pjr dctive to ,sm degre,
Swith tl. aborbirdibtrad rnaigatoi stanines Somewhat more predictivef
thantbelpiot stanine. It will 'he noted that the navigator stanine,-seidenced by thle z-a 'erageI correlatidn of. 0.8,is slil!yipore,,

predictive tlian tho~b"6,bardier stanine, with an average bis rLal of
0.46. For tlieseoclasses the ciirriculum included mbre niigatio than
'forinerly, go that the greater validity-of the navigator staiine is not

surprising., Results are shown graplicallyin figures4.31'through 4.35.
TAzLzA4.3--YalIdiIjfoftthe bombardkirstaxtnef Lattcr, of kvmber 1943) for

prcdfctitn ,groduatfon.elimiinatio. from btombardier lra(nhgi. iisea -4449
atrou h 4. e, no viatlositrailee. only _________"

ChiL Nd g SI M,4 . s, au..

.45,................. ...................... ... 145 02 LI1' 02
4-1. ... 1.. ....... 403 .957 T.1 6.00 4.23 .T

444 2........................... ............. .943 6.83 1. 18 1 .. :
44-1 ........ ................ 37............... M 4 6.69 6.45 1.11 .1

44-14........ 4,49 .914 07 6.97 M .0 -. 15
44- ..... . . ........................ 9 .952 6.80 6.41 .9 .3+l~l ... ...+.. ....... ............ .......... ;.. 34 ; 914 5. 6V 9 + ,+ .1.01+ is+4

'44-01 ..... .................. ......................... . . 2 6 . 5 &S 4O &30 .9C , .2

44-.... ... 23I .....7 6.6us 6.09, 1.0 1-,
444% ..... ........ ..... 3.. .946' 8 L11 1.07 .31
4-4 ................................................. 19 .671 6.7 6.1 1.02 -. 02
4"-1 .......... 1...................... ............... 1 6 61.0 .0

1....... .,1......,................... 2 .947 6.7 6.2 1.071 .3
444. .. .. 152 3 .3 6.80 68 1.0I .07

40... ............... 22. .9. 6.7.' 6.44ON4,I ....... +- ... .+...-...........;.. 319 .947 62 &16 1:0 J.O
46-0 ....................... ......... 17 . . . .&.9 63 4 . 120 It.1
44.' ............................... 15 .96 &80 1LO 1.34 .30

4-M ........................... ........... 12 7.0 6.7 3 1.1 .14
..................... ............... . .96 6.87 6.23 1.11 .I4

4-0 .............................................. 1 . 7 6.3 1.2I I
44.O 6.................. ....................... 4 1 0... 6.10 6.0, 1.24 0.04

44-011 .................... ......... ~ *g3 e6 6 6.67 .0 1 Is1

+41...................................... .gl 5t 5.73 1. :I .4-1.......................................10 .9 6. 9 & 1. .
4-.......................................... 1 .2 69 .3 1.o .3 3

4-............................. ... 316 W97 &6 5.2 11t .32

44-1. ................................ ...... 1319 8 1 6.38 860 1.09 .1 .0
SNumhdrlng systein for cduse s chenred it thq IPoint. 1 •
Averilge ?I$ ,, F l .r's t.-Atchnlique for anl ckms.-k

T.ity 4.3..- li..i.t of We navigator#f..t.. nc3 (battcr! ofko 5bcr 193 .orpredicltipl glradua tiopt,-,limina lion from bombardier training, clalssC4 4.-op,
through 4.1-13, nci6 aviation frahnes only,"

Clio ... ~ ui M e M 8 J i D

44 ............... . . ,.......... 1 95 70 6.160 A00 24. 00
43-10 ........... . ........... 13 95 6.96 MA3 1.3 -. 00
44-11 ............................ ............... .. 473 6. 0 &67 1.1 .
44-13 ................................................ 9M3 .940 69 3 1. 3.3 .390

441,143 .940 5.29 &.5 1.16 .14
173 .976 6.31 5.06 1.12 .4

44-431 ............................................ .3 .941 56 5.26 1.26 .3
44 ............. .... . . ....... ........ 37 .9 3.47 5.40 .96 .00
4"S.. 6 ........................... ...... . 2 6.04 6.5 .24,-* ............................... .......... I.... 338 "V++ 6.12 L17 14 ' -.3
4H-? 4 ................................... ............ .... :'.i~ 334 .'- 6.10 4.3 1.1 .32

4-4........... .............................. 1 .87 . 30 LI. 1.1914-9 .................................. ............ ..'., IV3 .9M) 1S 2 .23 ,374,-8o .............. ................... ............... .i 29 .,0o 6. 6 .CO 1.3 .o5
44"1- .............................................. 221 .946 6.27 &.3 1.30 .3341, ...... ....... .................. .. ". '"- ......................... + ....+:.:. 1 .803 &22 6. 30 1s+o .30+ -.0
44-33 ........................... ..... I M .9.67 C24 &0V@ 0 1. .14"1- ................. ....+.:....... ...".. ........ , 4 M , L.9 SAM 1.11 .11

4- .... ............. . .. ... .......... , 173 . &01 3.06 1.12 .43145,04 ................."....."...... 7 ' ""........ 15 .96 6.04 3.80 1.38 .064 . .................... ........... :. 326 .929 & 66 L36+ 1.2 23 +
45-4A ............................................ 129 .8W .47 L46 .92 .0

16X



-tBLZ . -alidiN 4

I

1044 W2 S. '15
(A .00-

&8 ,SO' 1.32 3V~
............ 31' S &7 8.47, '.96 .7

_ _ _ _-_ _2 4.30-

'Aveage jA b Fiher' as -uthoilque for all clims-O.1S
-TJDLE4.3. 1 alldily o1 Ihcpilot -stan no(bat ter-Of, NoMilber943)JO fOrer

4....... .. .. ....... ....... .. . I 0 7W .11 . O. 41
44-10 ..... -................ ...-........ .... 7..| 13. We &32 5"00 |1.1 M 4
44-1314.1.. ......... . .... .... 73 93 & 19 1 41 -O .

443.. -9"8 w93 &00 4.9 LU .9
44- . 4........

44-0 ... ..; .................. ..... ........:..... 1; 6 403 .MO & 1.42 M.d4

449-2 ,.94 ....2 5,1. 1.42 .&0
44-43..... .......... . ............ .......... 3 , -O4l IS L 4.1 4 ".0
44-4".. ...... 3 .. .91 1 57 32 J.42 .,
'44 ....-... 4.......... 

.... - . " &1$ &V L30 -.. 6
44-0,......... ...... 2 .... 2........3 ..... 3. .338 W,4 31 -L.47 -. -
4462...2.....................9..5..5....0.... .... 4- .4
44 ... . ................ -........ , 3 1.7, .0

44-69.......... ..... 193, .947 5&.9 l. '5,3 .,21
4 ......................................... .. 296 970 & 20 ,3S3l ,L31 --04

44I6:. . .. ....... 1, 90 ' &60, 4.4 LA .i

4 0... ..................... 4.47. l a .a
4 .7 .................. ... . 162 .62 >
43-OS. 130 .97 & 5.0 4 1. 3.5 -14b04 ...-".. ......-'...... ... .... ...... . C... . .. W 5

4- . .. ... ...... .2..... 1 .93 .8 1.4 -44&-04 ........ .... ...... ..... ;.. ....... ... 3!S2 %7. &3 0' O|: .1 -3
4-O0............ ;...... ................. 326 929.... & 2I 4 .& 3 i e A,4S.

4-. ........... ........ ......... .... i 12 .8 AJ NI, 4.6 41 .34 .0745-W1...... ).. 33 .85 53 .0) 31
. . .................. ..... 13............ .932 32 30 1.44 IS4,11..................... ..... .. ...... ..... 29 ! I M I N

I Numbering system for clft;s ehianid at this piont. .
Avcrse rui.by 1isherr -te .lnique for aN calsm=1

T.iirr 4.3( .- Valililj of the augmentcd pilot ,lannne, (battcry of Xoerem r 19A4)
f ojprcdlctfig graduation.lltminationIrom bombard(& training, elaeace4 4.4
throiioh 45-13, cwt dviditon trainc 6il -

Classl ., P 2! M D ,

44-0 ........................................ 145 0.1' 4.I 3.9M V 2 M
44-10 ........................................ W3 .5i .5t S. 31 &U0 1.58 .09
44-11 ..... ................................ 473 .913 .. 21i 4. 11' 1 i 2,
4 2 ... ..................... ................... 3M .ts O S.(3I 4.M, 3.5 V .0
44-1 . ......... 1;'434 .910 .L84 H . 3 .. I ) .21
4441.......... ............ ;.................3~3 .97#9 .97 3 1 .1 5 I .37
44-43 ................... 357 .918.3' 1. 00 .3 5 3.5 3 --0
44-44 ................................................. . 4 5.21 i 07 . , 1.4 " 4
44-45 ........................................ . .952 &3 i &4M) 1.30 -. 26
44-44..: ....................................... 3 I .38i7 &36 '4.44 1.F4 .25
41-4 ....................... 1 1 .............. 3;. 4 .91 5.63 4.78 1-4 .34
4-41 ........................................... . 319 .% 71 & .3 I 5. 37 J.' 7 .0
41-49 ............................... . . I .19.3 o I . 42 S. S7 1.6I4 -. 04

,~~~~~~~~ 4-.'A) ................................... ......... ;..... . , 90 &2 1 43 . i
........... ... ...... 2 .970 &5.2 C.33 3.142 ;2S

44-531 ............ ............................ 22 .96 &537 & .3 1.62 .A1
44-52 .... ................................... 371 ,SIM 5.03 &.1.4 i.13 -. 06
4-M ............................................ I) 467 .5.26 4.33 1.59 .25

45-01 ...... ; ......................................... 274' .S94 M W.03 4,M .54 .26
454- ........................................... ...... 31 .917 . 1) 4.65 1.53 .2
45-03 ...................... ................ .......... 373 .wil, 4 I &00 .54' .36
43-04 . ............... 152 .V67 S.64 3 w 1.64 .40

............. . ......... 3 . & W CM• ' .... ...... ;......... .. 129 .hie) 4.81 C 4112 .47' .07

. ..................... ; ............. 1.. M2 &,2 &.4 1.41 o$
45-it ................. ....... .......................... %1 fe , 1 2 &ll w l 1,37 .04
4S-12 .............................................. .... I131+ ,KM . 39 &O i .69 .18
43-13 ...... ................................ ............ 1n I N I tQ ! 3.60 1. 41 .42

un'trln syte ,r s L v e cL'mw njc it thh point.
Avernce nis, by Fisher'$ -Iclchnlque lor all claselcs.14.
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Prediction of Bombardier Success by Nontest Variables
The validities of dertain nontest variables,, reportedl in 'table 4.37,

-are all low. 1-owever, strehgth of hitekest for bombardier training
hasa consistenitly- positive validiDt, and previous flying experieneq

a biserial correlation for the 18-week curriculum of. over ,0.0.
Ahgois negatively correlated with successin;bonbadierdtra-ining; that
is, the older students.tdided't lhave ai higher eliziination- rate.,

T .E 4.37.-Jjiscriai correlations of age, _ ducatioh; prcviou fltying expcrlcnrc,
-and trcngt& of intkrest Yo" different typcs of flying training tAilh graduatlo-
elimination in bombardier trainirng

No po M 4  t M, D, r *

New aviation tralnces, 12.week curriclum:
A ............................... 1,721"M 21.U M 21.96 229 -0.07

EduTio'.................1 721 64 4.4 4. 52 1.24' .08
Strength of lntrstlbomberdier. ....... ..... 3.1706 &9 2 6.83 108 .0M
Strength of Interest, navigator............... 1, 705' 83' &OG &49 2.34 .06
Strength or Interest, pilot .................. :...1,701 .0 , 7.68 7.70 1.81, -. 01

Ellminated pilots, 2-week cufriculum:
Age ................. 852' .924 22.87 , ,2.03 129., .03
Education ........ ...... .84 .927 4.63 4.76' 1.30 -. 03Strength of Inttest, 633'k.,. ....... A .921 U 7 & 46 1.0 .03
Strength of Interest, navigator .................... 633 .921 & 43 &34 2.14- .02
Strength of Interest, pilot......... .......... 617 .W2, &49 8G2 1.33 -. 05

New aviation trainecs, lS.week curriculum:
Age.... . ...................̂ .............. ;... 453 .944 21,M 21.91 2 18 -. 07
Education ........................ 451 .bs '4.6$ 4.53' 1.31 .05
Flying experlence ............................... 449 .842 5.18 &31 .62 .. 12
Strength of Interest, bombardier ............... 455 '544 7.00 6.87 2.04, .3
Strength on Interest, navigator .................... .455 .844, 5.25 -4.6 2.44 .07
Strength of Interest, pilot ......................... .455 .844 7.00 7. b3 1.88 -.07

Eliminated pilots, 18-week curriculum:
Age ............................................... 524 ,59 22. 3 22.91 2.12 -. 07
Education ........................................ 5 ,12 M 4.56 4.51 1.24 .02
Flying experlence.. ......................... 499 .856 5.4l 6,$ .70 .11
Strength'of Interest, bombardier ............... 536 .157 .03 4.74 1.95, .0
Stenth of Interest, navigator ................ 36 .857 4.87 4:S 2.02 .08
Strength of Interest, pilot .................... 513, .KA 8.63 8.72 .90 -. 03

Ago mensures in years. Education coded from 0, elghih grade or less to 8, college graduate. Strength*(
tercst tred by candidate on 9.point scale.

Relations of certain other nontest variables to success in bombardier
training are shown in table 4.38. No significant ielationships appear
for preference for type of training, marital status, or prefereheo
waiver.

Correlations between staniines-,and record circular error for classes
44-09 through 44-13 are presented intable 4.39. Ilcord circular error
was the average'distanco by wlich bombs dropped in training missed
the target. Practice bombs were not couited in computing record
circular error. Stanines from the July 1943 battery and November
1943 battery are reported separately. Except for the eliminated
pilots, all correlations are positive and most of them -are statistically
sigaiificant.
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TAiL 4.38.--Valucs of chi- quare for qualltafiive. variables in the prcdiction of
bothbardlr succcss,' _

N=172 5; NewAvlailon Catets (l2-4ck course) Classes 43,15 through 44-1

Tabie ,aluesofis

X df, rercent I prcent*lovel level

"First preference .......................................... . 5.79 4 9.49 '13.29
'rcfcrence waiver .... 1.65 3. 7.82' 11.3

05.99 9ZuMaritail 3tato ....... . .......M-,ucation ......... ......... ... ........-........... ....... ! 2.2 6 11.07,I 15. 09-
First rmcommendation ....................................... 4.30 2 SM 9.31

N=562; Eliminated Pllots (12.week course) Classes 43-15 th!rough 44-1

First preference ..... 4.................................. .~ &W 4~ 9 13.28
Eecoml preference ............................................ ;..I 1.89 4 9. 49'j 13.28
P'eference wa.v.r .................................. .89 3 7.82 11.34
Maital status ................................................. .80 2 5"1 W 9.21

ction ................................................. 4.5 5 11.07 15.09
First recmmendation ....................................... .71 2 & I 9,21

N=155; New Aviation Cadets (IS-week course) Classes 43-14 through 43-18

First preferenci ................................................ 3.31 3 7.82 11.34
! refrence waiver ........ . ........................ . 35 3 7.82 '11.34
Marital status .............. ...................... 1.1 I 1 3.84 6.64
Education .................................................... 1.92 5 11.07 15.00
.lying experience... ......................................... 3.42 3 7.82 11.34II

X!-524; Eliminated Pilots (18-week course) Clases 43-14 through 43-18

First preference ............................................ 2.92 7.82 1134
lPrverrnr waiver............... ...................... 2.09 2 7.82 11.34
M nrltal stqtus ............................................ .09 3.84 6.64
,lucation....... .. . 2 11.07 15.09
Flylg experience ............................................. 4.03 3 7.82 11.34

I In each cami the hypotheslis tested by chi square was that In the tables 'giving percent eliminated for
each eatec:ory of the qualitntive variables the percentages diater from the percentages that would be expected
on the~ ICL.IIf t' e mtrgial totals only as much s would be. exicted due tosatuplig.

Of doubtful iguilluice, All other values of chi square not significant.

Tmn.I .. 3O.-Product'momcnt correlatlons of IstaC nca with<record circular error,
'clamcs .- 09 through 45;-13

New Aviation T!ainees, CO Icord Bomhi: November 1013 Battery. N-19 Number of School Clasw
with 3 or More Students-S

/ Stailne M SD r

Bombardier ......................................................... 46. 1.0) 0.06
Navigatr ......................................................... .O1 1.13 .04
Pilot ............................................................... 5 . 41 1.51 .05
Augmtented pilot ................................................. & 43 1.53 .05

Jtetvrd circular errr ............................................ 171.16 ft. 2). 71 It .............

New Avstion TraInees. 0 Itecord flom ;s: July 1010 flattery. N -I=; Number of School Classes with

3 or More Students-41

StAntl. M 8D r

ih ...... ............................................... 6.81 1.14 0.09
Navigatr ........................................................ 0.46 1.32 .0S
1ilot ............................................................. 35 1.s .01
.ugInlnted 1iOt ............................................. . 37 1.U8 .06

Rtecord citular errr ............................................ 18045 ft. M3, 71 ft.............
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TABLz 4.39--Produd moeint. correlations of afaninee with rccord cirtcular error,
. ass44-O9 through 45-13-0Continued

New AvitIonTrainees, 100 Record Bomh November 1943 flatte.y. N=1449;,umbcrofSchaesS
with 3 or OM studenlts-12

obadld e .... . .... ........ ......... .... ........ 7 "

....................... .... ., , ..I
Pil pt. ....... ! ........ ............... ...... 35 1.Z1 .04

'Ag ene pio. 3S, 1.54 at~ t-l .. .
omtl...................................................53 14 .,R eo i rclrr eror........ 7 ...... . .................. .. 1......... & 17I I t ]-.411

Elimnted P114*a 60 Record Bombs; July 1943 Ba Ittery. N-59; Number o Seichl ams *fib i
or More Student-10

N io ........................................... . . &S2 l 1.1.
Pum ne ilot .... ............ .................. . ......... :......... .. . 2 & .2 1.2l| .1

Record circular o 7.............4.......... ...... .. CSti- 21.1"f I .. .........

'signs o['orehtlo coemcfents hav6 l ,en-rverjedt:o that, ajiwtlyo weeldnt mosa ti, &o tow

eircularoes wth a lgh sesln.

, VAIJIDITIES OF STANiNES'FOR PREDICTING SUCCESS 'OF

COMBAT" RE TURNEES iN ELEMENTAlRY PILOT TRAINING

A studywas made of the validities of the stanines of the.Novenber
1943 and September 1944 batteries for men in classbs-45-A through
45-F, who'had returned from combat. The returnee officers were
rated bomnbardiers or navigators,,iost of whoi had been tested pro-
viously.; that isprior to entry into bombardier or navigator training.
The two groups were'not separatedbecause the samples were too bsnall,
to discriminate reliably between possibly differing validities. The
enlisted men were combat crew returnees who, had been tested pro.
viously.

Validities of the battery of November 19.13, for both officer and en.
lited returnees are shown in table 4.40. 'Of the 1'26 officers, 79 were
graduated from elementary training and 47 were eliminated, the pro-
portion of graduates being 0.627. Of the 202 returnee enlisted men,

TAn11.. 4.,0.-Shoicing the primary pilot ralyfifes of taninces of the batcry of
Noovember 19.53 for olicer andPn clixcd rciurn cy in claises .15.A tIhrough 45-,
combined. For officers, N=126, and ps-0.627. 1or enlisted incJi, Y=202, an4
pv=0.629

Oftocr returnee -J nlbld reluretM

M f¢ .0 SD, Tide N., -f, SI, j r

'llombutler ................... e,31 &70 1.59 0.25 & 2t 4.,9 1.54 0.s avgtor ..................... 137 &99 1.91 .13 4. Ns 4.32 1.45 .t4
,V Pi lt ................. 7.13 & 57 L. .,5t k.ht Mt 1.44 .41

Augmented pilot . .. ........ 7.20 &I 1.91 .62 &,91 :i . 0 .
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17 were graduated and 75 were eliminated, the proportion of grad.
uates being 0.M29. he greater variability in the stanines of the of-ficcrs, as. evideced by tile large,. standard deviations, ruty partly' ~ ~ Ies . .. .... d !ghe eoel ' a fo t( ru
account for the, generally'higher coefnicieiis for this group,

Stanine validities of the'battety of September 19,1-1 for officer, re. "
turnees ihAelimentary piiot-clisses 45-D45-E, and 46-F are shown in
table 4.41,together with-average biserials for the threeclasses com- ,
bined by Fisher's z-technique. Validities of -age, education, and' pre- *

,vious flying experience are also shown. For tlie yariable previous fly-
ing experience, men with military flying instruction were omitted.
For class 45-D, 25 cases were -considered, of which 13 ,graduated; for
class 15--D, 81 cases of which graduated; and for class 45-F,128' cases,
of which 89,graduated.

For 155 returnee officers original test records were available either
onthe battery of July 1942 or the battery of December 1942. Of'the
113 men tested-on the battery of"December 1942, 79 were graduated,
'the proportion of graduates being,0.699. Of the.42 men tested' on the
batteryof July 1942, 26 were graduated, the proportion of graduatesbeing 0,619. Results for the original testing are'shown in table 4.42,

TAtim 4.41:-Biscriai validitIes of stan nes and nontest variable in baitery of
Reptcmber 194. [or o/liccr returncei n elcmentary pilot classes 45-D, 45-E, and45-'

No pit Me M. K~it id. fbd.
1

Clam 45-D:
Ate .................................. 38 0.353 23.86 24.29 1.73 -0 15...
Educstion ............................... .38 .553 4. 16 506 1.17 -. 16 .........
'nrviolis flying experience ............... 25 .520 4.85 LO .39 -. 25 ........

tlormbardker stanine ..................... 38 .5M & 2l IL 12 1.1$ 09
Navigator t stanlne ...... ........
..... n. .... t .tanln. ..................... 38 .M3 7.91 7. 35 1.2' .27
Fightcr pilot stanine ............... .1 .3 1. 76 &82 1.11 .33
Aeflt V c M,11n 1 .................... 33 SM 7:43 &.82' .29 .29 ....
M AO si lnine ................... ...... 38 W3 7. 29 ". 00 1.4 .12 ........tOO stanine ............................. U .5M,1 & 101 &06 1.24 .02 ....

Chs 43-Z:
Astn ..................................... 102 .24 2143 24.3 1.7. -. 28

0................................ 102 .824 4.6, &.3 1 16 -. .Pn'\'loms Oylnc experlenoe ................ 81 . 827 4. 90 L OD .53 -. it ........
11(ll dlr stanIni ...................... 102 .824 3.54 &06 .89 .30 ........
N avigane stanlne ........................ 102 . 2 & 0 7. 8 1 1.03 .44 ........

flr pilot tanlg e ..................... 102 .824 4. 7.61 .13 . 33 . ..
I t , llot stanln ..................... 102 .821 &01 3.0 1.2 .3 ..

ti 1nI r l 3tan i n.................... 102 .821 &02 7.6 1.25 .3t ........
.IUhc stinin ......................... 102 .824 8.05 7.0 1.36 .41 ........1100 stane ...................... :....... 102 .824 &34 L.67 1.12 .41 .... ....

Cku 43-IP:

Airi ............................... 151, .715 C.2 77 .86 1.2 .14 .25

l'rvvlotis lying exitflrice ................ i0- J0(5 4. 84 4. 92 M 1 -. O -.0 it
IM bardi vran ne ...................... 151 .715 8.35 &33 .1 .3 .12Nav It tor stanilne, ........................ . 151 .713 & 41 &.41 1.01 -. 01 .16
Blottiar pillot stahle .................... 151 .715 ! & 14 7}.67 1.1-3 .24 .29

ihtr Ifflot Itlifine .................... 151 .715 & .04 7.31 1.21 .28 .31
A R il l tiller stanin" .................... 1 51, .15 &.26 7. 86 1.27 . 19 .23

M AUi stantie ............................ 151 . 4I5 & 16 ,7.93 1.23 .11 .22
110 0 t w ............................. 151 .715 .37 & 47 1.04 -. 03 .13

I Average rij for hhiet cI&wsm by hish¢e-ra s4-cbrqus.
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while retest validities are given in tble 4.43 The menadsoe r
-the battery of Se6pteniber,1944 were included -in the results reported- in
table 4.42.,

'TAvrz 4.42,;-Primnary pilot svaliditlea of ataninee for returnee ojflcera baesd OR,
original. testing iclt& the battery of July 1942 or December1948 "T

A original test, battery or l 1941 Ioriginal ttbattiiryof Doe 182

-N4Iwl It
roerdiee......... 512 5.06 1.0 0.02 5&71- &W0 1.96 06M

aigter................. 3.183 ' $.1, 123 -. 19 6.44 6&03, 1,96 .18
PI~..................... ............ 413, LVI U1 611 4.0 1I.66 - 6

TAnrz -4.43.-Primairy pilot vaidities of astan ints of battery of Seiptember 1044
for returnee offlcer.who had been prefiously tested with battery of 'July 194s,
or Decemnber 1942, group fdcntfcai with that reported in table 4.4*

IN-I&% pa-A677

...............oo L4 .06Bom. .............;.....................................5.L29 7.62 1.11 Z
Fighter pn ........ .. .............. .. 2 & 0 7.36 1.14, .45
Aerial gunner .................................... ..... 1 42 .7.361 12.2 .30
Mechanic armorer-cunner ...... ............ .. 31 7.72 1.24 .31
Radio operator,-guneer ........ ... ........ .. 566' .6-

Correlations between original and retest stanines for 81 returnee
officers originally tested -on -the- batteries -of July land- December 1942,
and retested on the battery of Noveniber 1943, are shiown ~below.

Stonine N Nt SD' Xf OD

Bombardier.................. .............- 61. 3.61 1.91 872, 0.63 '0.88
Navigator .............................. ....... 61 6.31 1.o'W &Mo .i _s4
Pilot ........................................ 061 &13 2.11 8.2 6 1,05 .66

Th'lese correlations are low, paftly. bccauso of the iestictted riime of
A the retest stanines, 'Which were largely 8's and O's.

In this study the validity of the pilot stani efor- returne~e ofticrs for
all classes combined was approximately 0 .50 anld for returnee enlisted
mcli-approximately 0.40, witli no correction for restriction in range
applied.

In cases with data available on both original testig prior to bom-
bardier and, navigator training and retest priorlto pilot training, the
second stanine obtained appeared to-be slightly more predictive than
the first stanine.
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VALIIT'Y OF MTANiNES FOR PREDICTON OF SUCCESS
OV NEGRO PILOT TRAINEES

Negro candidates for air-crew trining were examined With the clas-,
_ificationbattery:at Medicaland Psychologcal Eamnining jnit No. 6
Keesler Field, Miss., and trained:at leTuskegee Armay AirFieldM Ala.
Table.4.44 shows ti ,-idities of tie stanines ,o th'e November 1943
;battery fgr o98 Negro candidates in classes 44-,tlrough 45--C. The
-validity of the pilot stanine is~higher'than tlat ,of' tlh bombardieror.
navigator stanines, but .denitly lower than ,for the white trainees
in the same classes.

T.%nLz 4.44.-Validicic* of itanbica for,,Nio alr-&,cwtrain e;, ba ttrryof7QXovem-
bcr 1943, Tuskcpq clemntlart pilot claimse 44-J,.44-K, 45-A,-B, and 45-Q

D ,,,v ,ls........... ..... ................ . 6 0. 6 4.41 . O ' . 0 .12 -
vg........... ....... 2A . &74 3. 1.39 .15 .30Pl............................ 2D6 .6U 524 &05 1.24 .26 .33

Becausoof the difficulty in flling quota-, it ,was :necessary to use
lower stanine cut-offs for Negroes than for white candidates, thus
qualifying a larger proportion of Negro examninces. Detailed R-nalysis
showed tlatthe pattern of intercorrelations of the claissification tests
was also different-and tlata number of tests differed significantly in
validity in predicting training success. Tlese intercorrelations and i
validities are shown in table 4.45. By reweighting the tests in the
battery, it was found that a multiple correlation of 0.42 could be
obtained for tis particular samlple. However, because of the small
Size of the gup, it can be anticipated that this vilue would show an
appreciable amount of shrink'ge in a newvgroup.

TESTING OF CIHINESE STUDENTS WITH CHiNESE TRANS.
LATION OF TIlE -CLASSIFICATION BATTERY

Beginning in December 1943, experimental testing of Chinese avis-
tion students was conducted at Psychological Ilesearch Unit No.. 3,,
Santa Ann, Calif. The translation of the classification battery into
Chinese was made under the direction of Capt. T. N. Sang of the;
Chinese Air Force. In time, the complete battery of classification
tests becani6 available in-i Chinese editios using pictorial material;
froni the American 'battery. Apparatus test instructions were trans-
lated and standardized, and the general procedures were made parallel
to those in use for the classification of American cadets.
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The bikeial Ialidity coeffcieit. reported Iin-tableA0 is for graLdua.
fion or elimiqation in advance trining for thesth Chinese Detachment
o" t his~group, there -Was practically no elimination in el'entary

ntraiing. Crrelations of the pilot stanine with pri pary and-advanc*, .
schoolcriteiia are also shown. Fromi this table it appear that the
Chineseadaptation of the battery was definitely Successful in predict.
ing flying success.

TAu*t 4.48-Validitj of pilot Staine for prdifcting graduaton-elimination of.
Chine e t udents in pilot training

Groupibm N p. j j M. SD. '

04h Cblnien Dttchment ...... dyne....4 0 .766 1 67IL &

Correlation# of'pilot stanine, iith prikary'and advanccdCschool criftmr for Ch;
nee stidents in the 8th Chinese TroiningDetacsmet

Advanced

(N-9J 1 11"ber

10k nratis........................ . .. 0.41 06,1 It11
,round febhd &Taw ....... !4 ............... . .17 .n3

RESULTS WITII CADETS OF UNITED STATES.
MILITARY ACADEMY

At the request of the United States Military Academy, West Point,
N. Y.,printed testsof the classification, battery wore'administered to ' T
cadets of the class of 1946 in September 1944, and the apparatus testa
*Were Administered 2 months later. Intercorrelations of classification
test scores, stanines, academic grades and physical proficiency meas-
ureneits are shown in table 4.47. A total of 356 of these men wete
trainedin pilot class 45-8. Stanine validities tis shown-in table 4.48.

TA3sL 4.48.-Vlditcs of stanIncs in prc4iction of graduatfon-climinattos of
West Point cadcta in clcmentary pilot training, clasi 45-H

StAnI No p. M. M. 8D, ii.

llombardler .......................................... 35 0. 711 7.76 6.86 1.38 0.34
Navigator ............ 3 .711 .31 7.00 L09 .22
Hlmbetr pilot................................. 3W .711 7.;0 6.46 1.89 .4f
Fighter pI)ot .................... .34 .711 &89 5.3 1.60 .60
Aerial IgUll1W r.................................34 .711 7.21 6.02 1.73

lerhad, carmnortr-tvune............... ...... I R .711 7. 41 6.17 1.71 .4
a itio opetr.swuner ......... . ....... 3 .713 5.13 7.3 1.2 .35

Although the group was restricted in the sense that their average
stanines wore higher than those found for men processed in the basic
training centers, validities were comparable. For elementary pilot
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training, thleifghter pil6t stanine hadthe highest validity, 0,50i fol-
lowed closely by the boinber pilot stanine. The bombardier stanine
was less predictive of pilot success, while the validity of the navigator
stanie Was 0.22.

VALIDITY OF TIE PILOT STANINE IN WASP TRAINING

At the-request of represcntatives ofthe Women'sAuxiikry Sc'ice
Pilots (WASP) rrangnuients were made'in Marcl 19.14 for the ad-
ministration of the, classifiedition test battery to membes of th8
WASP'S in training. The group was tested at Avenger Field, Sweet-
water, Tex., 4y members of the Staff Of Medical Mid Psychological Ex-
amining UnitNo. 8; As shown in~table 4.49; the pilotstaniine had a
,Validityof over 0.50 for two classes of-women trainees.. Further test-
ing of members of the VASP organization was precluded when the
Qrganization was dissolved in December 1944.

TABLE 4.49.-Validity Of the pilot,8taninc in- WASP :training, battery of kovcm-
ber 1943 -

CIA" 'No p, Me M. S6, r , a

44-W-7 ............... ............................... 87 0. ,38 .47I 3-.3 1.sI 0.M
0 "-W- ........... 43........... ............. ...... I • I 1.80 .6

VALIDITY OF PILOT STANINE, CLASS 42-X

In September 1942 trainees for a special'pilotclass,,were.selected at
Psychological R'esearch Uiiit No. 2. The purpose 6fthis classWas t0

T.utty 4.50.-1alidity of the pilot ,tanine for pilot claia 42-.X

No p, . M o rv-

With previous tranhig.......... .......... I 0.S72- (.45 3.01 1.72 40.1
Without previous training........................ 20 .32 073 .0A9 I.S2 .04

Distributions of tho-pilot staninc in cla.ss 42-X

Men with previous Men without provi.
Ilylug cixjrIencw utI% flying cxirience

* Stanln.
Percent Percenteluimtedl j el3iminauted4

2......... . . 23 0.0 21 U&I
.............................. -..... It .0 23 6 0
..... ............................................. 44 &7 3 4.1.6

................ ....... 3 13.9 75 4&3
................................ 30a) Z3 2 4
.................................................. 9 15.8 ................31......................................................... o 42. ..... ......... 7 42.s.................

2..................................................3................2..... ...................................... .................. .................

--- 1
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traili pilot instructors,,who were greatlyneeded atthat time, without
the,1 'isMIlong course of cadet training. Flying training was greatly
accelerated. In selecting members of this ,class, men, with previous
1lying training werogiven first preference, but in. order to meet the
quotait was fiecessary to add' others Without prev ous flying experi-
ence. However, no candidate without previous flying experience was

j qualified'for the class whose pilot staniie'was below 5.
Biserial Validities of the pilot stanine :or the:two groups in the class,

togctlicr-witlidistributions by stanine and percefit of elimination in
each stanine, are shown in table 4.50. For the men with previous
flying-experience, the validity coeffliient of 0.4 compares favorably

£ to that found for otlergroups. For the men withiout prior flight
training, the validity of the stanine was low. Almost half of this'
group was eliminated and th6 special Circumstances under which the
group ,Vas trained probably were a factor in the low validity.

VALIDITIES OF STANINES, IN TECIINICAL TRAINING

Since a very large proportion of the enlisted men who wro trained
in tie Air Forces Technical Schools were originally procured as
lprospective air-crew traineesand were tested with the classification
L'ttery, it was possible to determine the-effctiveness of-the classifica-
tion tests and the stanines for predicting success in various types of
technical training. Stanine validities and multiple correlation co-
efficients for several samples of technical ti'ainees are presented in
table 4.51.

The versatility of the stanines is further illustrated in a study at
Medical and Psychological Exaniining Unit No. 0, Buckley Field,
Colo., in which the stanines-of the S&ptember 1944 baitery were cor-
related with pistol and carbine firing scores. Tho population was 350
air-crew candidates tested in late 19.14 at Medical and Psychological
Examining Unit No. 8, Sheppard Field, Tex. The correlations are
shown in table 4.52. Pistol scores have somewhat higher correlations
with stanines than carbine scores, although all coefficients are signifi-
cant at the 1 percentlevel.

TUir, 4.52--Corrlations of stantncs of Septcnbcr 19.$.1 battery, with .smallarms performaneo

IN-3A0

Stanine M )D l'Ltol Caoblsn

~htcrtpilot ................................................ 2.31 0,38 0.31
n)11t .... .......................................... .4. M 2.22 .4a .31.N,,¥rator. ...................................... :: ... ..... . 4. W .0 .2S.2

)"DA"Igun.................. ........................... v4 z1 .91 . M
l gunner. ............................... 4:6 . i6 32 .27

S hennor, i r . ................ ......... ... .91 2.18 .40 .2 ̂9
111lo ol w toricunner ......................................... 4. 2 IW .31 . All

.................................... 628 1j 1.S2.3281) .... .. ................................................................ 61 17.
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CHAPTER FIVE

The Experimental Group

INTRODUCTION

The present ,chapter reports results intraining for a group otap-
proximately 1,300 men who were sent into pilot training, with. no
prerequisites as to aptitude or temperament.

As indicated earlier'in this report, the Army Air Forces initiated
in January 1942 a program of selecting men for air-cirew training in
terms of peyformance on objective aptitude tests. The program of.,
,selection and classification involved screening at two successive stages.
In the'first place a ininimum qualifying score was established' on the
AAF Qualifying Examination in termsof which a substantialfriction
of applicants was disqualified. This proportion ranged at different
times from as low as 25 to as high as 50 Ixprcent. In the second plac
an additional screening took place at the time of administering classi-
fication tests to determine for which air-crew specialty each man should

'be recommended. Originally the classification tests were used only
to determine for which air-cmw specialty a mani ihould: be recom-
Mended, but starting in December 19.12 a minium qualifying stanirn.
Was set for all air-crew duties. The stanine requivmnenis were pro,
gressively raised, so that by the end of 194. some 70 per-ent of all new
air-crew traiiiees who took the classification tests were being disquali-
fied froni -a i r-crew trai iii ng on, that basis. These procedures, through

ilch aptitude test scores were used to see that, men most likely to suc-
ceed were sent into each type of training, made it impossible to get
,ata on the performance in training of a group which had' not. been
sereened in terms of aptitude. It was inpossibh to get records of per-
formance in training for the type ofindividual who had already been
eliminated by the tests.

It svemed desirable on several counts to get empirical data on the'
performance in trainin'g of a group which was completely unselected
so far as test performance was concerned and to validate tests and
aptitude scores for such a group. Though statistical lrocedmrs have
been developed to correct for curtailment of the group, it was con-
sidered desirable to supplement statistically derived values with em-
Pirical results. In the first place, actual datat on what did happen to
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[certain individuals carry much more conviction,.particularly tbthe'lay.,
mail, t4 Incalculitions as to what yould have iappened on the b.c"
of certdin statisticial assumptions. Inithe second place,'tlestatistician
shbuld~check empirically the'cOrrectness of the assumptions which h'
must mitke in. calculating c6rrections to take .account of-the- cirtail.
moent in the available group. In the third place, some 6f the statistical
problems of corrections for severalsuccessive curtailments ofa group
and of cgrrecting bi.geriialcof relation coefficiehts i"r curtailment seem
notto have been entirely solved. Inview of the above considerations,
it seee d well Worth while to seil one group of. men into training,
without curtailment and .seewhat actuilly happened to the men who
would have been eliminated by the normal selection procedures. Ac.
cordingly, the experiment was initiated.

memorandum was prepared by the Chief of the PsychologicalBr'anch from the Air Surgeon to the Chilef'of the. Air Staff, d4ateA,
Q6..Miy'1943, Subject: "Study of Eligibility Requirements For-Aria.

tios Cadets," outlining the proposed research study. Discussions of
this memorandum led to its approval and th6 prepar"ition of'a. ltter to
the Adjutant General, dated 21 June 1943, same subject as above,,
specifying, the procedures for selecting personnel, to constitute the
experimental group. This was implemented by a letter from the
Adjutant General- to the se,:bral Service Commands, dated 10 July
1943, tran~mitting instructions-on the necessary procedures. Actual
recruiting of the group took place during August, September, and-
October of 1043, and shipments of men into training took place during
September, October, and November, with a few cases: delayed until
still later,

ADMINISTRATIVE AND TECHNICAL PROCEDURES I
Sehcting the Group

In selecing a group of subjects for thiis experiment, the purpose
was to assemble a sample which would be representative of the total
group of applicants for air-crew training and to send them directly into
pilot training with a minimum of delay. The letter of 21 June 1943
referred to above gave authorization to waive all mental requirements
for entrance into pilot training for a group of 1,,50 men. Approxi-
mtely 10 Aviation Cadet Examining Boards were selected from.
which the subjects were to be obtained. These were, distributed over
the country, and included boards in cities as well as at army posts.
Quotas were allotted to-the different boards so as to, obtain numbers
from each service command proportional to previous flow from that
service command. An officer from the Psychological, Branch, R-
search Division, Office of the Air Surgeon, visited each board which,
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h1ad been assignied 'a quota -for the experimental group and explained'
procdutjes'in'dctail~to-te officers-ini charge of that'_board'

fleginfiiflg in- August iiW3 'pplicants for aviation, cadet, trakining
at each of these -bolards , ee ie speial instructions asflo :

sonie of kou rnenwmho can qualify ipay *ish'to bypmss oroinit'the pre-aviation
cidet college training, program. Otuitting the colege- training program will,
jxgean that you,*ill have ad opportunity to become an-aation cnd et-and entei
nynigtraiang that-much sooner. There, are miany advantages of becoming, ani
giation -cadet as soon, as posilble. For ezample, as- ani aviation cadet you
aceve $75 lper mionth., but while -you arei&,In college you receite b6 1iay of a,

- private, which, is $Oper month. As sin aviation cadet, you, are, isued special
clothing. 'Most Important ofall, the ,sooner- you-enter-Ilying school, the soofier
you will have the opportuiaity of earnitigyour wings and becoing anoie.

Iyou are-between'the ages of 18 and 2?7, and if- you want to go into pilot
training, 70Q are elig!Ie to volunteer to ofit the college training program and
to go into flying training-ae soon a. practicable. A- form will now be-distribut ed
to you. Read it, but 6o tot -$t11 in av of the apacca until you are told to do o

Examining Boards were instructed, to in form those me~n who signed,
the waiver, and who passed the physical. iexamination ~for flying, that
they had beeni accepted for pilot training. lien were to be accepted
no matter how poorly they had, done -on, the AAF Qunlifying Exaia.
iiiation,,,until the quota for the board had been filled. Rosters of men
who- hadbecn, accepted-,for, the experimental group were tratismitted
from the examining board§ to the Office of 'the, Air -- Sirgeon, That
office initiated requests for the shipment odf groups of men inito basido
traininfg centers., M1en ~vh6 applied as civilians were, given 60 days
of basic military,-trAinifig at basic training centers after which they
were transferred to clalssification centers and given thie battery-of Air-
crew classification tests. . Meni already in military service were sent
from basic training centers to a classification ceniter for testing with-
out furihler mhilitary training. As indicated aibove, those mien waived
college training- so they were to be sent to Preflight training directly
from Classification centers

As mnight be expected in an experiment involving as large a group
of subjects as this and as manny different cooperating agencies, a cer-
Laiin number of mik-ups :uid delays occurred. In all, 2 9 men received
clasification tests at Mcdical-tind Psychological Thxamining 'Units at
basic training centers instead of ait Psychiological RIesearch Units at
classification centers as planned. Although it had originally been
]loped that all mnen in thio g.roup would, enter training at very nearly
thie same time, delays of'one port and anothier resulted in a spread of

sevn casss btwen te etryinto flying training of tho first and
* last mnan of the group.

Testing of the experimental group followed the standard procedurei
inl use in the airerow psychological program at the tiinf. The AAF
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Quilifying Exaaination, Form A0l12,i was administered to themeni
by-the examiningboards. This f6ri of the-Qualifying Examination

* had: nly 4 eenly bee nointroduced, and it pre ented'sore new admin.
:jstrative priblms-to the-boards sines it requirzed carefuland accurate,

timing of'speeded parts -fUthe.tesi. However, each of the boards was
visited, by an officer, from' the Office of the Air Surgeon, sothat the
boards wereadequately i nstructed in the-new procedures. The tests
were 0redtby the boards, but the.answer sheets were- rdnsmitted to
the 0fice, of the Air Surgeon,, yhere the scoingwas, checked. Sub.
kquently, part scores for seven sections of the test were computed by
,personnel of the Aviation Psychology Program in, the.AAF'Training
-Command.-

The men inthe experimental grouptook-the battery of classification
teststogethier with applicants0,for air-crew training who had entered
-air-cr-w training in'the usual way, and~the -standard procedures were
followed, in testing, scoring, and, combining test scores into weighted
aptitude scores. The first of these 'men was tested on 25 September
1943, and~the bulk of theltesting took-olace during the next 3 month&
Practically all men Were tested after 1 November 1943 with the batte -

introduced on that date. However, some men were delayed; and the
testifig of the group was not completed until- May 1944.

Records and Reports
In order to carry out this experiment, a number of special provisions

had -to be made for maintaining records and controlling flow of-per
sonneL These will be described at'thi6 time.

Initial responsibility -for assigning men, to the experimental group
fell uponthe group of Selected examining boards. As indicated above,
thesoeboards selected men to fill their assigned quota on the basis that
the man was 18 to 27 years of age, signed the waiver form indicating
acceptance of immediate assigniment to flying training, and passed
the physical examination. The-Qnly other audhorized basis for exclu-
sion was a criminal record. The Board Proceedings for these men
were identified by an attached waiver form and the statement under
remarks

Foue nentdlly-qunlified In accordance with SpLclal Proclures authorized by

The Adjutant General, dated 10 July 104&

The records of men identified as above were segregated in the head-
quarters of each service command, and held, pending furtler instrue-
tions for calling the men to active duty and shipment to abasic training
center.

* At the same time that a request was initiated for orders shipping a
group into basic training centers, thie roster of men indicating the
stations to which they were to be sent was transmitted to A.AF Train-
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ing Command- Heldquarters. Tinining Command Headquarters ino

formed the-sttion. inv6lved othe expected' shipments, and, provid d
instriuctionsfor pri-oessmin enrhrlrigh-basic trAininig-enters Bien

aIrealy in. the Army, who had already had basic trainifig, were
merely given it plhysical examination and shipped to aclassification-
center. :Men who hadbeen recruited: for the 'group from civiliank
life -were in addition, given 60 days of basic training befor shipment
to a classification center. In njaking shipments: from basic training
centers to classificationcenters, an efftrt was made tokeep the e6peri,.

imental group together and make a small number of large shipments.
Rosters of eachshiprnent-wersent, to the clas.ificatioh center.

From the basic training centers, men were shipped-to classificatibn
centers, 'herethey were giventhe co mplete phySical examination'for
aircrew ("64 examination') and were given classification tests by
the Psychological, Research Unit. SpeCial rosters for "this group
were prepared at the Psychological Research Units and forwaided.
to the Headquarters AAF Training Command, as each shipment was
tested.

A conplete cumulative card file on all men in thd experinmentit
group was maintained in the Office of the Air Surgeon.' This file
recorded name, Army serial numor and other identifying informa.
tion, qualifying examination score,, and factsabout shipment orders.
This file provided -a final check upon the members of tho gioup.
Certain individuals who were not identified on,,special rosters atthe V
time of classification testing-were. subsequently located for inclusion
in analyses by reference to this bisic file. V

In general, every effort was me'i-d to minimize the special atten.
tion paid to members of this-group, auid to avoid markiig:them off'as
in any way special or unusual. Sone 'basis of identification, and
follow-up had to be provided, but the use of this and the number
of people who were aware of it were kept to a minimum. In setting
up procedures at basic training centers and classification centers,
specific instructions were issued that the expdrimental project was
to be kept confidential, and that only those individuals were to bo
informed of it whose duties required such information. Provisions
were made that there should be no segregation of these individuals
from the regular flow of trainees either at the time of Iestingor in
subsequent training. The members of this group were-differentiated
from the group of trainees acquired through stan(ard procedures
only by the omission of stanines from the, service record and the
addition of the notation:

Quallfled -for -pilot training under antthorlty AGO Letter, File AO "1, 10
luly 1043.
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The fia tliat'stanines were, not available Qon the service records of

these men mhide it impossible for personnel. in, training schools ,to

have any iformation as :to the aptitude scores, of individual ,men.
Tl ihmembers'of tlie :goup were, of course, aware that they vere a

,Special group areceiving. Special treatment, .but there is-no indication

that they were aware of the bAses upon which the group had been

differentiated'other than the omission of college training.

The.flying Training Commands were instructed- that-as members

of. the group, identified as above, were eliminated from training,

Training Command Headqtiarters was-to be notified. This notifica.

tion was 'equired in:order that information could be provided, as to

the eligibility of the individual in question for some other air-crew

assignment. This-procedure also-served the purpose of'providing pre-

liminary criteriofi information for part of the group. In determining

the final disposition made of each man in the group, the records just

mentioned were supplemented by a systematic examination of the

'academic reports in the Surgeon's office, Headquarters Training Com-

mand. Cases not found in thes6-records were reported tothe Office of

the Air Surgeon,,and a search was carried out in the 201-files at Head-

quarters 'Arhny Air-Forces and in, the Office of The Adjutant General.

Test records and record's of composite aptitude scores were punched

on IBM cards as they were received, and were filed in the routine man-

ner in the complete testing files at the Office of the Air Surgeon, Head-

quarters AAF Training Command. These test results were stbse-

quently collated'with criterion data for,-the statistical analyses which i

are reported in the following sections.

CIARACTERISTICS OF EXPERIMENTAL GROUP.

In all, 1,311 individuals were finally recruited for the experimental

group. A summary statement of what happened to these men 'is pre-

sented in table 5.1 and shown graphically in figure 5.1.

Two features of table 5.1 seem to warrant further comment. The

first is the small percentage of this group of individuals who managed

to complete advanced flying training and obtain their wings. Only

20 percent of the otal group graduated. Some further comment

should also be made on the 159 men who did not get into pilot train-

ing. Table 5.1 gives some indication as to what happened to these

men, but for many men the information is rather incomplete. A sub-

stantial group of men (42), for example, were eliminated at a classi-

-fication center and no further record was found. It is assumed that

the cause of elimination for most of these men was a physical defect

not found in the early physical examination but found at the time of

examination in classification center. Dowever, there is no definite
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information that this was the case. Other indibviduals were probably f
lost to the group, through administrattive mix-up, il that they were i
sent to basic trafiling centers in smallgroupsor as isolated individuals
and were not recognized as members-,of the experimental grutp. j

'Though little is known about, the actual basis upon -which these men
WVere lost to the group, 'lere is no indication that the selection was ,

,such as~to bias the data on classification or selection tests.
Certain background, characteristis of the group are presented in.tprbie 5:2.

Table '5.3 shows the distribution of, AAFQualifying Exainifiati6n
scores for this group. It should benoted that the passing mark for
this form of the A.AF Qualifying Examination was 180. This neans
that 41.9 percentof the group failed to achieve passing, scores onx this
examination.

T.tnaL 5.1-Dsposilion of personncl ntcred In c.rperb ntal-group

Disposition N Percent

Did not get into pilot training .................................................... '139 12.
Disqutalifled AR.MA. physical examination or both ........................... .. 41
As.ignDW Other than flight trainig. dit not reach preflight .................... .
Assigned other than flight training niter entering preflight .................... . 4
1lEihinated cias.sifieatIon center, no further record ............................. 42
(lraduate bomnbardler or navigator tiilning; no pilot training................. 4

-ool. . ................... 3os n............7
Paswed physical examination; no further record ........................... 3

Eliminated In preflight ........... .. ........................ 1

Acade'niic deficiency .......................................................... 9
Own request .............................................................. 27
Adinllstrative (including physical) ..........................................

Fliniinated In primary pilot training .............................................. 44.
Flying deficiency ....................................................... '
Fear, own request ............................................. 34
AdInitaisrativo (Ilcuding pdhysical) ........................................... 43

Eliminated in bmasipllot training ................................................. 8.3

FiyiIng deficiency .............................................................. 0 o
Fleir, own request ............................................................. 4
Adnnhlbtrativo (ineluding physical) ...........................................

Elliminated fit advanced pilot training ............................................. 24 LI

Fiflyig deficiency ................................................
Ad ':iiIitrativo (Includig phical).......... ....................

In Primary Flying School (livid over for eight clei) ............................. 0.
Itradn di frinilo dvantd training ................................ . V.1
I)isl~ihn'not lnwowi ........................................ .3l 3
llteiniuvVd from study (CDI),' previously ted, etc.)..................... .81

Total . ...................................................................... 1,311 .......

I Adaptaility Iating for .Mll!!hary Avronautks, a g sychiatrlc itervlw which was part of ili physicalte 411nlntlon,
0)L.harged for rc asons of physical disability.
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TAnrS.2.-BacI'gro iuid. characteristis of<cxpcrinictital group

[ Percent

Age:2-8 ........................................................................... O130 10.0

24-5 .......................................................................... 176 13.6
22-0 .......................................................................... 240 18.5
20rI ....................................... ................................... 354 27.3
8-19 ......................................... 397 30.6

Unknown .............................. 8 ............
Fducntlon:

1 rnfKron1.s¢,6o a traduate .................................................... 3 0.2
C ole1 Prhluate ......... 2...................................................... 20 2.0
Third y.-r, W6iese ............................................................ 20 1.6
Serod yoat.i college ........................................................... 53 a 9
First year, ctilege ............................................................. 92 7.2
Twelfth rade ........... .......... ....................................... . M 57.8
3lieventh grIade ............................................................. 153 12.4
Tenth grade .................................................................. 91 7.4
Ninth gnd ............................. I..................................... 40 3.1
Eihith xra'le or less .......................................................... 17 1.3
Unknown .................................................................... 31 ............

Pevious flyine e~perlenoe:
Commercial lIcense ............................................................ 2 0.2
PrIvntlcne .....-.. ...................................................... 11 -0.9
Student ccrtlflcate, solo privileges ............................................. 45 3.5
Student certiflicte ............................................................ 33 2.6
Pitmger', no Instruction ...................................................... 740 5S1
Never been pw .vngec.......................................................... 421 33.0
M llltary Instructlon .......................................................... 22 1.7
Unknown ................................................................... .. .

Recruited from: -
Arly .................................................. . 652 ; 0,.
CivillAn status .............................................. 646 49.

'Marital status:
Singl ......................................................................... . OM 25.2

-UAknow ....................................................................... 322 2..'ldow(41, divorced, separated ................. I............................ .... is 1.3
Onknown ........................ .......................... ................. 32 1............

TAnY. 5.3.-AAP Qualifying Examnnatfon scores ofgexpcrbuicntaZ oroup

score N Percent Sore N Percent

320-339 ......................... 3 0.2 160-179 ....".................... 247 .9
-310- ....................... 7 .6 140-i0.. ................. 155 12.2

2-299 ......................... 21 1.7 120-139 ....................... 2 8.,
-209 ......................... 57 4.5 100-119 ......................... 38 3.0

W2=0........................ 97 7.0 .0 .......................... 10 .3
220-2 ......................... 131 10.3
230-219 ......................... 170' 13.4 Total ..................... 632 41.9
160"-1P ......................... 252 19.3

'otal ..................... 738 8.1

Total ................................... 1, 270 I M ean scor .................. i44

Unlowr .............................. ;,.... 3G Standard deviation ................... 41

In table 5.4 are presented distributions of stanines for the experi-
mental group. These may be compared with the percentages for the
different stanine values nornmally expected aniong men who has pa.sed
the quali tying examination, which are also shown in the table.

Pinally, table 5.5 shows the mean and standard deviation of the ex-
perimental group for each of the classification tests. For comparison
purposes, means and standard deviations are shown for a sample of
1,o20 cadets processed at nedical and psychological examining units
in the normal manner who were tested at approximately the same time.

1 i
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'AI.IL: 5..I.-Stanine distfributions or experliinentn group

Bornlmidlfer NaVIAtor Pilot
V. Stanine score - tea

Number Percent Numnber Percent1 Numfber J'ercent

............................... 42 3.5 3t 2.4' 22 1.7" 4
I .... ........ ... 64 510 48 2.8 4A 34" 7

.................. 107 & 4' CS 5 3 I1S 9.3 13
. .................. 153 12.0 l4 .9 143 I1.r 1

.......... ................... 195 13.3 12 14.3 Il 14.L2 20
4 .... ...... 207 16.2 262 20.8 2.6 20., 1?

....... 181 14.2 251 19.7 179 14. i
............................... 139 10.9 183 14;4. 14 12.11 7
.................. -............ 1 14.7 136* 10.7 167 LIt 4
Uow ...................... 7 .....
T o tl .................. 3 .......... 1 ......... .1,

. M~~~~%eanl ...................... ;. . 1...... .5 ......... 4.Oi ...0.Stardard deviation ........... 21.......... 1.96 .......... 2.04 ........ ......

T., nr 5.5 .- Mcans and standard deviations of raie scores for all tesls and ofstanixes

Experimental group' Compmiison groip

Test Code
'N M 8D N ht SD

liographlcai data, navigator ......... 0 D..... 1, 5 22.19 3.01 1,9.2M 2t. 79 3.03
81ior'iealdntailot .............. 1.275 C . 1V.2 1. 9"WI 2& - a &
1lytla orlenntlon ................... V I . . 1,275 27.09 &73 1,.0 23.76 .4!
$Imtlalorlenlation It ............... CP30311 ....... 17S l11.06 7.12 1.920I 19.07, &41
Retling comprehension .............. C161411 ....... 1,25 11.84 113 1. V ' 14.17 I11i4
Mlandtablereadln ............ C1i22.-21A .... 1.275 27.53 11.13 1.920 32.36 9.95
Mechaical prlnclples ............... ('OM ....... 1,2.1 V -8.1 9.10 1S I 30.3' IN
Inmtrument comlclienslon 11 ........ CIISB ....... 1,"5 7.32 3W 1.9" 8.30 3.34
instrument conprehcnslon It ........ C161611 ....... 1,275 21.39 10.92 1.920 N. 9 M0.71
Ucneral Information .................. C- M K. 1 ,275 31-5. 15.23 1.920 32.33 13.50
Matlhcmatics A ................. CI702........ 1 ,2V5 4.0 .S0 1,920 &.29 6.73

nlthemntics 1 ................... C12041C ....... 1,275 8.9 0.12 1,920 10.93 .91
Rol-try pursuit ....................... C'4101.1 1.275 48.97 10,2 " , VM 42. 19 9.97
Two-handcoordlnion ............. CMI01A ...... .275 49. V 10.72 i,920 I. 53 10.14
Complexcoordination ............. CM0IA ...... .,V5 45. W 10.91 1. 9. 49.5' 9. M
Iudler control .................... C.M120 B ...... IVA 43. 78 12.01119. 49 .4h 10.33
Di,"riminatlon reaction time ......... CI'611) ....... ,"5i 45.1 12.I2 .Mr0 49.82 10.06
Finger dexterilty ................. C II1IA ...... 1,275! 0S. 10.52 1,9.0 51.2'# 10.44
lonimhrdler st ne .................... ............ 1. I, 4.21 2.21 1,(20 I 13 1.1
navigator stanine ................................... 1.75 3.95 1.98 19 .2 4,:0 1.81
I'llotstanlne ....................................... 1 , ?7.A 4.0. 2.M 1,9 2 4;. 6 1; 74
Augmiiented jllot stanlne ......... ................ 1, 2#5 4.15 2. 5... ...............
OflIcr quality score.................. ............ ,l 7 W7.34 7.0 1,920 31 0 10.62
Age ............................. ................ 1,29V 21. 147 2. ........ ................
Oenerail cla&iflcatlon 103t ............................ 1,0,1l 112.98 13, ....... ................
AA FQt , total 2.............7......................... 270 191,0 411,1 ........................
AAFQF-clrcul. .................... . 121-1 ...... 1.l 2 M.15 7.77 .... ................
AA FQ F-hidden fiures ............. .. A121. .... 1- 12.4 6.29 ....................
AAFCE-llne length ............... i.llI..." 12. I 4,47 .......
AA Ft -point dliFtanco ..... I. 21 ..... 12- . ,2 1 t21 4.9Vi ...................
AAF-Jlgi..ncnt .............. C I-..... l,V7 14.94 3.6"2 ....... ...............
AAFtE-Ilyinginformtion ... I ..... 1%,?- 21.06 53.......... ........
AAFQ E-inechanicalco p ........... C121-II.... 1,= 30. W 10.12........

I Scoring formula It-( W.

VALIDITY OF TESTS AND STANINES

Biserial correlations were computed between classification test
scores, stanines, part score.q, aid total scores for the AAF Qualifying
Examination, Army General Classification Test ("G. C. T."), and
various background measures and the criterion of pass-fail in train-
ing. Correlations were computed for each stage of training sepa.
rately, alit] for cutillilative eliminations through each stage of train-
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ing. Correlatiofis were also computed for complete flying training,
excluding eliminations in preflight. Correlations were computed
both including and excluding physical and administrative eliminea
and both including and excludingcases with flying~experienCe credit.

Table 5.6 shows validity statistics for complete training for: (a)

all chses entering pieflight; (b) all cases exeluding physical and
administrative eliiminees; and (c) -01 cases excluding both physical

and administrative eliininees and individuals receiving a stanine
bonus for previousflying experience. The-differences among the tlee

groups are small. In general i the tests weighted for pilot give some-

what highei. validities if the physical and administrative eliminees
are excluded, and somewhat lower validities if flying experience credit

cases aire excluded.
Table 5.7 presents a more detailed statement of validities for'the

group including only flying deficiency and fear and own-request dim-

inecs (the secoid group of table 5.6 above). Data are presented for

each phase of training separately and for several combinations of

phases of training.

TABiL 5.0.-Yalidities based on experimental group for complete training

Physical and
Alt phsca ~ administrative

vaah' Code A l ph)scn climinces andVariable Code . oiand ailminis- mne n

CII'%C3 rative flying ex-
elllnecs perlenco cases

excluded

Biographical data, navigator C -1)....... 0.11 0.10, 0.09
Illographical diata, pilot ................. CEO2i)-----. .31 .33 .33
Spatia, orientation I............................ .C P 0111 ....... .34 .34 .32
S patial orh.,nation It ......................... C 11'03 11 ....... .38 .40' .39

Ileadng ,c:uir hensbiorh ............. C1Oili ....... .31 .32 .2
Iani tle reading ................. CI -'2-2IA .... .40 .40 .37

Mecintlcal principles ......................... CIMI3B ....... .42 .43 .42
lndtrinient compretnsion I .................. CIISB........ .37 .39 .36
unlruiint rnii~rdelislin .................. :ClGu111 ........ .41 .48 .45
(lenrial Information ........................... CEZSZ ........ .4 .51 .47

iuhenitli, A .......................... I02 ......... 30 .30
.'iin hi.nl ................................ C 12OiC ....... .29 .29 .29

Irotary pur-ilt ................................. C I40B ....... .31 .31 .3t

Two.hand coordination ........................ .C.MIO1A ...... .35 .36 .35

Conlplle coordination .......................... CM701A ...... .42 .4L .42
tucr control .. .... .. C..................... C.%12A ........ 36 .40 .39

LMcernnation reaction time ................. CP6III1) ....... .41 .42 .42

Fliger Iliterity ....................... CMi6A ...... . 18 .18 .17
]lonbairdhler 3tanlne .................................... 52 4 .54
Navigator stanilne .......................................... .63 .55 .

'ilot stimlne ........................................ . .04 .(A .64
AlIu nenied pilot sianlne ...................................... 4 (A .............
OIlr lity o ...................................... .51 .52 .30

AA.Ql _il ...... ............. . WIN...... 0 .0 . 0 .50

AA FQ i:-rlifllt$ ........................ W121-1....... .25 .25 .2S
AA FQK-i ler flglures ................... Ci2I-I ..... .31 .30 .29
A.4 FQ .-- llne hn eth ..................... ,C121-11i..... .16 .13 is

A . V 4l -int dil:ance ...................... ACI2I-IV .... .19 .19 .19

A EIl -juilgililit ........................... ACl2I-V ...... .32 .32 .33

AA QK-I) Ilg Inlornation ............. ACII-VI..... .34 .35 3

AA -t' h conpreliensiti .......... .0121-VII .... .46 .47 .49

(iene0ral clakiflcot ol test ..................................... .31 .31 .30

Age ... ........ r ............................................. .03 .03 .02
Ehietlori ............. ........................... 20 .21 .19

Preilous Ilying rilwtence .................................... 24 .29...........
Ftre ngth ef ltrt.bomb rdlr .... . ................ -. 05 -. 04

Strzliih Of Ilrturest. 1 nVigalor ............. ............. 02 . 10 .0Q
StrCHgtt of IntCrest, pilot .................. 04 .04 .03

N ................................................. 1,137 1,080 1,019
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T*' 0L' 5.t-- .E3pcrhncntaZ troup, . Emary of ,valldIll statistics, climfneer for
acadcm6c or flyig dcieficciy, fear, and own rcquct

'6. & z

Cmlk thog

11otaiphica lata, N ............... CF42), . 0.11 0.10 0.01 -0.07 0.11 0.10 0 13 0 0.0piiwraphile! data. P ............... CEO2D . .2 .35 .10 .1 1 .34 .32 X4
Epasial orcintation I ................ . lI.*-l l) ....... . 2 .' 'I .32 33 . 1

ill orientation It ..... C. .... e 5 .37 . 39 . 39 . 4
Rt.hIinkv c6iwpreh, Ion ............. (t(IGll ....... .35 .26 2 2 -. g .31 .34 - .32i.A 3nd. table reading ............. Ci'622-21A .. 4 . 2'.J .21 .2, . 3,4 .4 .3S1mt.hnnicalmprinelples .............. CtMI1 ...... 26 .42 .21 -Mf, .44 .4 .4.N
Inl~rutz'enpt ¢omnprehen.on 1 ........ CI6I51 ....... .31 .-. Z .14 .3 ., s 3 ..SInstrumiit compricenslon I ....... C16141t ....... 31 .42 .31 .01 .45 .4 -15
MGnerr. Inforiton ................ C Fz ... 1 . 1 2 .'Matshcenatics A ..................... CI702V ........ .3 . 11 .0 0 .310 .3 1 .10 N,
.Mathelllatlcs 1i ..................... ('I206C ....... ,10 -2"2 .J; .07 .27 . V Z .- ,
lltarY pursuit ................... CP.III....... . . ' .21 .11 .2S .31ATwohiuInd coordination ............. CMI01. ..... 12 .34 .V .01 .31 X . .36
Comlex coordination .............. CM701A ...... 2.N .3,4 .2 .0 (3 .40 .42 *4 .40
Rudder control ..................... CMl1;jail ...... j1t; .42 .10 .17 .40 .41 .42DI(rinihnatlon reaction tine ........ .V'6111) ....... .1 .37 .2b .14 ' .42 .3:tinp-t de.3erit3 ................. C.%liI1A ....... 21 .14 .Orl A3 .18 .17 . '1 4
!lonmbardler stanine ...... . .......... ..... 2 .46 .35 . S .51 .r .M .4
Navigator stanIne ........ . ............. 43 4A .31 .161 51 .51 3
Pilot stanine ................................. 29 .171 .41 .19! .61 .lAC A '.Aliniedelllhot stanlne ............ ! .........:..: . Il U3 .A7 .0i 1 O .rV,

Oili'r ' sul ortv o.re.......................... .45 .61 35 -01 '56. .5
AA FQ t

tot. .......... 3 7 .42 .V. .12 .46 51
.kA)FQ, circuits ................ C12l."... 14 .20 .2V .2DO .22 .21 .I
AAFQE hidden fliuri ............ ACI21-13..... IS .1 .12 .01 30 .31 .3
.tAFQ itihb length ............. ACl21-l1[.. i~ 141 .13 .1t . 1.
AA AFlFpointdltance ............. AC121-IV. 21 .15 .01 .17 W .1, .1 0 .1.AAl"t'ludgnwnri ................ IA0121-V " M" .21 .17 -. 0 32 .3 .32 ..AA PF Iflying hnforniallnn ......... A(CI2I-VI 'A . W 1 . V' -31 .3.1 .' .
A. FQ E Inclrhanlcal conprehenslon ACII1-VII .. 37.. .37 .'.7 .12 .42 .44 .47i...2

,Ocnvral clarsification test ......... ................ .2:11 3 . 31 .31 .31 ?.2
.01 09 .I .03 .3 1 .sE ucato . .... ............................. . 1 I 13 AS 1 .20 .2 .21i 1

Prevlousfying rlnce .......................... . i'!) .13 .10 .2 : WStrcntuth oflInterest, homb~adier .............. .; -- (A .01 -. 01 -. 01 0.3 -- 0 -. 06
Strength of Interest, navigator ..................... ... 5. -. 05 .30 .12 .10 05
Strciitlh of Interest, pllot ........................... , .0 .(3 m 3 .0; .0a .11 0INunbr graduntl ................................ 1 :17211 3 2 '2k.' 372 V' N2 !;!
Number eliminateil ................................ UN 4 731 'l.4 l 737, 7M OM

Probably the most significant data in table 5.7 are those shiowin
validity for complete training fholm enllralice into prefliglit to cerz-
pletion of Z1(lVd 1Cod flyi ig tr iig and1 r ilit (of 'iit4 it a
officer. For this complete training, the validity of Owu, pilot stital'
ised for classification in the battery of November 1943 is Wi),i) wi h
out the credit for previous flying ex )erience and( 0.161 with the credit,
The validity of the Qualifying Examinations is 0.503 and of G. 0. T.
0.313. The out stilndihig single tests are General Ii foriilmtio (0.506)
Ilistrulient Comprehension I (0.4-18)) Mechalical Prilciples
(0.426), Discrinination Reaction Tiie (0.4 2)) Complex Coorhlit.
tion (0.415), Tudder Control (0.404), Dial and Table Reading
(0.401), and Spatial Orientation 11 (0.400). There are only three
Classification tests with pilot validity below 0.30 for thii group, ait
these tests were not weighted for pilot. The relative validities of t, si,
for preflight and for flying tr,,iln g are also of interest. It is clear
that the tests giving the best prediction of preflight succes, are quite
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(liffercht, froml those gijvimg the best prediction of success in fig
trainiing; Prefight success-is]redicted best by G.O. T. (0.474, Diai
iind Table Reading (0.467,), Eibication (0.404) , Qualifying- Exalni.
'natilln (0'.'72)j,imd R eadinig Conipreheiisioii -(0.348)., T-le best- pre.
diction of'successfit. flying tan g-i obtained, front General In-
foifiation (0.501)', Qualifying L-xamination .(0-A73), Instrument
Comprehension HI (0.45-1), ilikdRidder Control'(O.424I).

The-valldity stati'stics are illustrated by a, niuiber of charts,.shown
at'lieendof-hi-chptciisfigre 5. thoug 5~O. These sl6w thet

j validity data in various ways and make possible a number ~of cross
coimparisons.

Tito validities in tables 5.0, and, 5.7 are- for all, men in the experi.
mental group-. Validities are also available based upon-only those men
who receivedI a passing mark on the A&? Quali fying Examination. A
cohipar 'ison of these values with thle validities for the complete group
is of considerable interest, sinice it provides direct emipirical evidence
of the effect WVhich curtailment of the cadet populatiof from the use
of the qualifying e-,amination ~had upon test and stanine, validities.
T1able 5.8-shows thle-validlity for the complete group-and for those who
'passed the qualifying examnination, and s hows in addition the carrels.
tion dftest scores withi qualifying examination score in th tta group.
This tnb~e shows clearly thegeneral reduction in test validity resulting

T.%wx, .S.-Ex.pcrlincitat group test validities in totat group and in group pass.
ing AAF qualifying exam ination

* Ttal Quidllrfg Test
Test Codej grouP 1 5-rs ys

validity Z1114id tt$ qua~l~y1g

Illographicni data, nivigator ............. CEC42D ............ 0. 11 0.1 006~
Ilogrnph~ca1 dtint, tilot................Cl.C021)............ .34 Ai2 .31

Spa)tlI1 orleztttion I................. ...... CNPW1B.......... .32 .26 .41
Spatkit orientation It.................... CPMM 1............ .39 .32 S35
Hetliug roiiiprvhnsion................ C111...........C641.i ... 1* .31 .24 .52
V)Iand tattle readting...................... C11622-6 1A .... .36 .29 .51
lMIch:1111ml prineclits ...................... IJI.............. .44 .3 .39
1Instrumen~t LvOuiprelleias.on I ................ C161B............. .34 .23 .33
11iinient ctntipr'heiiIon IL................C1111B............ .45 .42 .54
0O110ral Jnror.11vatlofl.......................CS... 5)Y........... .46 .35 .63
1%httintlim A .................... -C72............... .30 .23 .40
NMattetlultcm 11.. H .......................... C12060............ .27 .19 .45
ltotory pur?41It....................... ..... C11410B ............ 28 .3D02
rIwtomikd coordinnion..................... CM 101A . 34 :28 .36
(oiiilxc coordtintion ...................... CN[701A.'... .40 .311 .41
Rtuddier con1trol .................. tune.. C.MI1..... .40 .40 .22

D~rmnio reatio tIne................. 161)...... .40 .37 .40
Fliger ;Ictterity ........................... CM 1t6......... Js .1 .15
Itomnkdler stinine ........................ ..... ............... .81 .46- . t9
Nqvicator stnine ......................... .................... .51 .45 .66
I'Ilt SMt1110 ................. .............. .................... . .(A .69 .66
Otln'r q~ualty SCOre......................... ...... ............. .50 .42 .711
AA dQ F. total...................................... .10 .43 .........
AAFQ -c~rcults ........................ -I.2 .1 5
'k.% QI .- 1t1t1tci fIgures ..................... A121-11 .... .30 .27.5
AAF 11l1nclength.......................AC.A621-111 .... .15 .03 .39
AAF(IF-I~ntdlstnir* ................... ACI2I-IV..... .19 . 34 .42

AAQ -ulnn ......... ..... CiI-V ...... .32 .22 .63
AA PQ -11ing uIrfortnitin ......... :......ACI-1 .... .30 .19 .62
AA F(Q-wicliattulea1 coinprobhenslon .......... AC121-VII .... .42 . 38 .114
(lenerat cL slflcation Wt .................... .................... '.31 .17T .95

iElltinme In proflight and, pfriaY for fflYIng dcflcency. fear, &nd own request.
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from -cartailment of'the group. It is also. clefir that-in general, with
uilnor exceptions which -may bedue to.§alnpling flucituation, the higher
the correlation with the variable in terns of which the group was
curtailed, the greater the reduction invalidity.

Correlationsamnong all scores available for the experimental group
weybe comp uted, for use in-analyses ofmultiple correlations from vari-
ois groups of tests. The complete table of correlations is given im
table 5.9.

FURTHER ANALYSES OF VALIDITY 'STATISTICS

The validity statistics pern._Iof-:iiunmber of furtherspecialaililyses.
These are presented in tlie following sections.

A comparison was made of the correlation with pass-fail obtained
from the pilot s tiiines of _November 1043,and the multiple correlation
obtained from the optimium weightng of tests based upon the validity
and intercofrelation, statistics of the,;experimentit group population.
These comparisons were made using validities for elimineis at all
stages,, including preflight and also using tile validities based upon
eliminees from flying training only. The results are as follows:

'All elnmtwtes, Eliminccs ftom
Including, flitht trdia.
preflight Ing

Sianine correlation ........................ ............................ 0. M
M ult 1l40,001 reation.....................................................890

The possible improvement upon the stanine by reweighting the tests is
seen to be quite snall, 0.033 for all eliminees and 0.016 for eliminees
from-flying training only. When it is rememibered-thit tho multiple
correlations are based on this specific limilted sample and would show
some shrinkage in anotler samlple, it can be seen that the'stanine iI
use in the November 19.13 battery gave very nearly tle maximum
prediction which could be extracted from this group of tests. This
is tle case even for the experimental group, which has not been
screened on~the Qualifying Exinination, and for which different rela-
tive weights would therefore be exp ected than for the groups processed
by the standard routine.

A further analysis was ma(le to determine the maximuni prediction
which could be obtained from -the Iper-and-pencil tests alone and
the psychomoter tests alone. These results are as follows:

i FllnK tralning

'l l lhllnev only

complet be r ... ... . 0. t,9 10. 67'Copl,et " y................................ ............ 0'::0.
' ,nanel",pnct onl......................................... . .64 .81

l'YI'hornotor only ................. ........................... .6?
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It can bx seefv that a very substantial prediction can be obtained from
either the paper-and-pencil or the psychoinoter" tests, phitting the
other group. However, neither paper-and-pencil or psychomoter
alone canequal'the predictive efficiency of the complete battery.

It is also of interest to see whatlevel of prediction can be obtained
fronu two,, three, four, or five tests from the -complete battery. The
multiple correlations obtainable from certain abbreviatedbatteries are
shown below.

Ali l iminces Flying tnnAa €...,. Iellininces oaly

enra In.orn.ntion ...........................................
Ocnit-rnd Information, instrumrnt compnrehnsion 1H. and nilddr control.. .62 .61

Oentrbi cotnprcicniMon 11, rudder control, and'dial ant table reading.... .645 .632

It can be seen that for this specific sample a fair approximation to the
validity of the total battery can be obtained from a selected group of
four or-five tests. iowever, it must be recognized that these results
would be subject to even more shrinkage as applied; to another sample
than would the multiple correlation based on all tests. In selecting a
particular few tests from a large battery to be used in a subsequent
testing program, one capitalizes upon chance variation not only in the
.weights which are assigned but also in the tests which one picks to
receive weights. Thus, if a -large enough assortment of tests is used,
it will always bepossible to find a few which will, in combination, give
a good predliction in the original sample, even though the predictive
value may shrink to zero in a new sample. No analytical statement of
the expected shrinkage is known for this case, but it would clearly be a
direct function of the number of tests from among which selection was
made and an inverse function of the number of tests selected and of
the number of individlals upon which the correlations were based.

The validity data for the AAF qualifying examination and the
G. C. r. were analyzed in relation to the validity of the pilot stanine,
in order to see what, if anything, these tests would add to the predic-
tion made on the basis of stanine alone. The results are as follows:

All ellmina. Fly ng elimi-
tlons nations only

Pilot StanIne alone ............................................. 0. 6(10 0. W53
Stalite antil 9 nlifing cI xaminnatlon ............................... .(M W
Stailo, AA i QuntIfylg lianifnation, and Oeneral Clnssiflcaton Test. .67 .W

It can be seen that the pilot stanine covers essentially all of the valid
variance in the Qualifying Examination and in the G. C. T., so that
theso make no novel or separate contribution. The value of the Quali-
fying Examination lay in its function as a practical preliminary
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screen for -widespread administraf ior atertb in an cotn
separate and distinct from that of the stanine.

As-a basis for dvaluatingltbe,com position of the Quatlifying E~xhmi-
nation, an analysis was made of the regression w~iglits and multiple
correlattion for the Qualifyring ExainAion partscores. 1n. table'5.10
which follows, the regressiohi weighits of parts -of the Qualifying Ex
aminatioh. are given, both for complete trainig.,andfor flyingr-train.-
ing only. For comparison,-tile obtainjed standard deviations- of part

* scores for the experimental grouip are shown.
An examination of-the part score weighits in table 5.10 tuggests,

first, that there were several parts of form 121 of~ the AAF qualifying,
exanminatiofiwhich could hnlve been omitted-with little or no detriment,
to thle total examination. Part III, line lengthis, and part 1,-circuiis,
could almiost-certainly hanve been eliminated, and were in fact dropped
in later editions of thie examination. Part IV, point distance,; and
part V, judgment, appear of, doubtful. value and' mighit be dispensed
with. Actually,'howevef,,the gain to be expce omar- igtn

of the parts is not great. For all- stages of training including pre-
flight, the validit~y of the unweightedl total score was 0.503 whereas
the multiple correlation from weighited p~art scores was '0.510. For
o liminees in flying training only the correspondling figuires are 0.173
and 0.481. It appears that here again the obtained validities approx-

* imate the maximum which could be obtained from these materials.

TAT3l; t.1.-Rcprcsaion acciglits and intilliple correlations, AAF QualliY111g
Exram Ina lion, (ormn A0121

Part
. in inoe-s Flying elirnil ,iental groi~p

1. cihuil .......................................... 0.02 0.02 7.77
11. iddlien flgur's....................................... .11 .10 8.29
111. IInc lengt...................0 .01 4.47
IV. Pon-Itu0..................0s .02 4.96

*. V. Judlgment........................................... .05 .03 I 3.62
Vi. Tei~g Intonnintion................................... .15 .* .CI Sr

V L INanicid comprehension ........................... .30 .30 I 10.12
M~1t1o1 correlation ..................................... .610 . 4ql ...........

I Theso .M weighted doublo In computing total score, so ctlcctive SD's become 7.24, WI.34, and 20.2.4,
respct1ively.

* DETAILED CASE STUDIES

When criterion dlata for the ex)erimntal group were received it
was found that there were a small number of Ilin with high pilot
stanines (15 men with stanines'of 8 or 9) who had been eliminated
from training and a smiall number with low stanines (10 Ilon with
stanies of 2 or 3) who lianl been graduated. InI view of tile special
interest in the experimental group and( of the extensive records which
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were already available for it, it. seemed worth while to try to follow
up this sinall group of individuals for whon the stanine had failed
tolpredict outcome of training,'in order-to try to get some light on tha
reasons for this~failure. Plais were made, therefore, for an individual
follow-up study of these men.

the follow-up of all the low stanine graduates and high stanine
eliminees (15 climinces and 16 graduates) was carried out by one
officer awho devoted full time for about3 months to-the project. This
officer visited the schools at which the meni in the group had been
ti'ained and- obtained all available data fi'om the school records. In 
some in.stances he interviewed' instriuctors and supervisory personnel,
but this phase of the study was not very rewardingbecause shifts in
personnel nmile'it difficult to find many individuals who had' worked
with thezst udents in question ,and those who were lound generally had
at best only a hazy recollection of the studeits. The officer also
interviewedeach of the students personally and gathered from him in-
formation about his training experiences and his personal and family
background. Students also provided reasons (or possibly rationaliza-
tions) for theirsuccess or failure in training. Data were assembled for
-each man covering in training such factors as ground school grades,
records of sickness, evidences of cadet leadership, records of hours of
dual and solo flying time, trainee's statement about flying conditions
and instructors at that particular school, excerpts from records of
progress checks, elimination'check rides and elimination board proced-
ings; personal information concerning family, home, education, work
history, sports, hobbies, previous contact with planes anit aviatiun;
interviewer's impression of general appearance and manner. A do-
tailed case report was prepared for each of the students, pres&nting
and summarizing all the data which were still available in the ic,,cords
and which were obtained from the interview.

Interpretation of the results from these case reports is, of cuurse,
sulct to the usual limitations of material which places a considecable
)remium upon synthesis and interpretation by the research ,worker.
Certain objective records may be presented for each case, but any
interpretation of these and particularly any summarization of the
results for a number of cases involves interpretation and subjective
evaluation. Tie factors which appeared of critical importance to one
observer might seem relatively minor to another and -vice versa. This
caution must be borne in mind in interpreting the following para-
graphs of summary and evaluation.

It is obviously impossible to present the complete materials in this
report because they fill several hundred typewritten pages. It is pro.
posed to present a summary table of certain objective records on each
man, some general comment on the evaluation of the results by the
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officer conducting tlhd study, and then two illustrative case records
-given-in- nearly complete detail,

Various facts about the'31 men in tie-roup-which could'be deter-
mined-objectively from records and stated categorically are prcsei~t-d
in table 5.11. An examination of this-table provides some suggestions-
as to ways in which the two groups differed. -Other than the test
scores, etc.,wliich enter inas a part of the definition of thegroups, the
"striking differences are i- age and marital-status. Among the 16 low-
stanine-giaduates, oily 2 are over 22 years old, whereas 12 of the 15
high-stanine eliminees are 23 or over. Only 2 of the, graduates are or
have been married,,whereas 8 of theheliminees have. Thesexesults ate
suggestive, but only that, and examihation-offtli larger intermediate
stanine groups fails-to confirm th6-importance of these factors.

TAnxk 5.11.-Summnary of clinioal folloto-up

CODIE

Unless otherwise indicated, data are presented in the form of Oingle-digit
scores on a scale from I to 9. For tests and stanines, these represent normalized
standard scores. For interest, they are the responses of the candidates recorded
on a 1 to 9 scale. Units and coding for-other scores are represented below. A
dash indicates data not available. A question mark Indleatt. data anibiguou".

Flying Ehxpcricncc: 4Standard Training Command Code, as follbws:

1-has commercial pilot's license.
2-have private pilot's license.
* -have held student pilot certificate with solo privileges.
4-have held student pilot certificate."
5--have been passenger in plnne but have had no formal Instruction.
0--have never -been passenger in plane.
7-have had military flying Instruction.

lospitalization.: Number of days spent in hospital.

Priniary Hours Dial to Solo: Hours and minutes of dual Instruction prior to
solo.

Final Flying Grade:
S-Satisfactory.

A. B, C, D, A3 F-Grades, with A being superior, D mininum satisfactory,
and E and V failing grades.

Demcrlt.s: Reported nun , of demerits. Tours walked are not included.
Cadet O7lcc: Yes Indicates some cadet offlce held, from temporary corporal to

temporary group commander.
No Indleates no cadet oflice held.

Education: Reported as years completed.
Age: Reported in years to last birthday.
Martial Stafu4: M-iuarried.

S-single.
D--dlvorced.

Height: Reported In feet and lnches.
Weight: Reported In pounds
ARMA: G-predlcted graduation.

F-predicted failure.
197



uoj 3p ] 04 C4C4C4e -c iC- 4 4-o! a W.

snwf tvirpj a :0 C O 0

uO~I~n: z C :e~e4 v ea zlaM -Xxxtx~~C %C#Clca .l Crecta-.

Q ~ ~~~ lq.,,,.oa.,.roo 0!?.c00 ! .,.0 0a ;

C, li~i Si Si 4iS

o lo oisiq j'H 0

.A.F adje'4 '4a4oclo oo 0 0 00 C O C

E-£1t4J~ ____ ______________

19 c28nf a- f



-. IoI.-o Vo go-ow cO~ ' 4O

az~ I 9a -0-ct ,0 .c 0f

ogr~ cc a.C 4 *t 0 01. db 10 -0 .10 O P. C C t) -

YC.)o CCd'* r X 0c t 1 . -0 * *-~ 6-60 ,0' 4 t~ t k 2.0r 4

4~0. a* t- O 'n~S

- 11or*910 -0 -0,4p 1-0 - C.0 )4(t .d 0 -nd V-Ot

________ fa C Cb CO C 1 I t . t I~i93t W- f lC - C-34 01 Qt

4-,4

towRt1-Zt W ) 0ct0 toV 0"o --

tun C.U! CT V-.f *w 04 -

MI. I. c~t W3I "f C) C. 4t.N- 1*( t.

a

*4 4 9 9 . 9.0; ;



At
V i!-

The .general factors which appear as plausible explanations of the
trainingperformance of these men may be subdivided7 into individual
factors and situational factors.. The individual factors, which re-
.urred mostfrequentlyin evaluation of.the-case description were moti-
vation" and emotional nmaturity. Very higlimotivation and determina-
tion to ,persist in spite of obstacles and diflidultics- appeared almost
uniformly in the reports about low stanine graduates, Some degree of
lack of motivation is reported for about half of the high stanine-
eliminecs. Presence of emotional stability and maturity in the case of
-graduates andlack of emotional-maturity and stability in the case of
eliminees-is4eported- almost equally often. Attractiveness of person-
ality or the reverse is referred to in a smaller number of cases. Factors
of individual aptitude in-terms such as-memory or judgment seem to
provide explanations of success or failure in only isolated instances.
Within the field of individual factors the dominant role appears to
be played, by emotional and motivational factors, which, it must be
admitted, were not adequately represented in the aircrew classification
battery.

In addition to the individial factors just discussed there appeared
to be a number of factors having to do with the circumstances en-
countered'by the students in their training which provided some ex-
planation of the failure of the pilot stanine to predict training out-
comes. The item most frequently referred to is quality of instruction.
Poor or unsympathetic instructors are reported to have been a factor
in the case of perhaps a- third of those who were eliminated, and good
or particularly considerate instructors are indicated to have been a
factor for two-thirds of the low aptitude men who were graduated.
A number of other unfavorable situational factors were referred to in
the case of a few eliminees. Two or three seemed to have enconatered
instructors whose personalities were incompatible with their owr.
Two or three experienced quite traumatic personal experiences at th'%3
time of their training. These included such things as death of a
brother, desertion by wife, etc. Other factors which were mentioned
in isolated instances were a protracted spell of bad weather just before
a critical check flight and the temporary elimination policy at a school
emphasizing maximuni reduction in the student load.

Two illustrative case records are presented as appendix 0. These
provide a picture of the type of information which was gathered and
of the type of interpretation which was made.

SUMMARY AND CONCLUSIONS

In order to evaluate psychological selection procedures in a group
which had not been selected on the basis of aptitude measures, an
experimental group of about 1,300 men was admitted to pilot training
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withoil. any requirements as to eitheraptitude or personality. This
groupwas tested in the standard way with the AAF Qualifying Exam-
ination and the AAF Air-crew Classification Battery, but all men
were entered into training no matter how low their scores on these
tests. In the same way, the men Were given a, careful interview by a
medical officer to determine their Adaptability Rating for Militar
Aeronautics, out no men were disqudlified on the basis of the interview.

A - These men Were entered directly into pilot preflight training, and

from there followed the usual course through primary, basic, and
advanced training. They were spread through many classes and
schools and were given trainingin the usual way mixed in with trainees
who had been screened by the standard procedures. Test and training
-records -were maintained for this group and were analysed after they
had-completed training.

For the group, unscreened by aptitude. tests, the pilot validity of
the AAF-Qualifying 'Examination was about 0.50 and thatof the pilot
stanine was about 0.66. The multiple correlation, resulting from ro-
weighting the classification tests, was 0.69. Since this is based upon
the particular sample -and would be subject to some shrinkage in a
new sample, it maybe said that the stanine in use approached closely
the maximum prediction which could be obtained from these tests.

The value of the qualifying examination as a preliminary screen is
shown by the fact that only 45 out of 520 men who failed the examina-
tion were graduated from training, whereas the yield among those
passing the examination was 211 out of 751. The effectiveness of the
stanine for purposes of prediction is shown by the fact that of 150-
men with pilot stanines of 1, not a single individual was graduated
from advanced flying training. Only 16 out of 291 men with stanimes
of 2 or 3 were graduated. In contrast, of 98 men with augmented
pilot stanines of 8 or 9 only 15 were eliminated for testable reasons
(flying deficiency, fear, and own request).

Clinical follow-up of the 31 cases mentioned in the previous pam-
graph in which the stanine failed to predict outcome of training indi-
cated that these failures to predict were due in part to individual quali-
ties not well represented in the test battery, in part to variations in
adequacy of instruction and other factors encountered by the indi-
vidual in his training.
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ELIMINATION RATE'OF 'EXPERIMENTAL GROUP

PILOT S.TANINE "

1090-1 f CA Fr LI IPL .ILt Aftfi

PREFLIGHT THROUGH ADVANCED
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ELIMINATION, RATE4OF EXPERIMENTAL GROUP

AVIATION CADET QUALIFYING EXAMINATION

-PREFLIGHT THROUGH ADVANCED
1.19i CASES G6tSILIMINEES 7?.5% ELIMINATED
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ELIMiNATION RATE*OF EXPERIMENTAL GROUP4

AVIATION CADET QUALIFYING EXAMINATION

PREFLIGHT
ELIMINATION FOWAMEMC DEFICICNCY. ANO OWN Rmics T

1.05 CASES 126 ELIMINEES 11.8 CLIMINATE6
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ELIMINATION RATEOdF EX0ERIMENTAL GROUP

PILOT STANINE
ICaW Fo,11 cL~vo £4,~ bot"

PREFLIGHT
CLIMI-44110M FOR- ACAOC M C E~NCY. N MOm W KOUESf

1.060 CASES 126 ELIMINkES 11.7% ELMIA

.111

Figure 5.7
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ELIMINATION RATE90F EXPERIMENTAL GROUP

PILOT STANINE

ELEMENTARY

ELIMINATION FOR FLlING OEFICIENCY, FEAR OR OWN REOAXST

910 CASES 5,38 ELIMiNEES 59.1I% ELIMINATED
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Figure 5.6
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ELIMINATION RATE*OF EXPERIMENTAL GROUP

AVIATION CADET QUALIFYING EXAMINATION

ELEMENTARY
ELIMINATION FOR FLYING ODEFICENCY.FEAR OR OWN REQUEST

896 CASES 533 ELIMNEES 59.5 V. ELIMINATED
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ELIMINATION RATE*OF EXPERIMENTAL GROUP

PILOT STANINE

ELEMENTARY THROUGH ADVANGED
ELIMINATON FOR JILYING OFICIENCY. FEAR OR OWN REOUEt r
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ELIMINATION RATE*OF EXPERIMENTAL 61100

AVIATION C;ADET QUALIFYING EXAMINAT1O4

ELEMENTARY, THROUGH ADVANCED

CLIMMIATION FOR FLYING DEFICIENCY FEAR OR OWN REQIEST

877 CASES -624 ELOMINCES 71.2% EL IMINATED
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RELATION IIETWEEM
ARMA.* AVIATION CADET QUAuVFYING EXAIMWATION

A9hD ELIMINATION FROM-PILOT TRAINING
ALL PHASES PREFLIGHT WhOUGH AOVANdED C09SINCO

EXPERIMENTAL GROUP

$0 AEi70452)EMNAC O L11 4a CI

oft

Figure 5.1TA I I7 i*

OAidrquibliity JInting for .M-ilitAry Aeronautics. On top of each block Is shown the total
Of the graduates and flying deflciency elinces In each category. This number io the
base weed for percentoge eliminated, shown on tho N111 Of each block.
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40MA, PILOT STARINE*
ANO ELIMINATION FROM PILOT TRAINING

ALL PHASES PREFLIGHT TI4ROUG"VA0VA14CE0 C0W8WE 4

EXPtRIMEHTAL GROUP
tsy cAszs, 744 IY4 ov C"imWtvC root 1.Ya'i otrKc Y.trU.OA O0t4 nouC$T

- 3)?

$7.*0.

211

st.6%

~Slot

Flvuro 5.18
*Awdptability R~ating for 3tiIittiry Aeronautics.

Os~tiit orflying experience Included. On top of each bloclc Is shown the totl of~ the
Vadutes nd 6ingdedlncy elinees 14 each Category. Tis number Is the base used
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RELATION BETWEEN
TOE AVIATI10N CADET QUALIFYING EXAMINATION 4 TI GENERAL CLASFCATION YCST

AND- ELIMINATION FROM PILOT TRAININGI
ALL PHASE$ PREFLIGHT THROUCN- ADVANCED COW81*10,

EXPERIMENTAL GROUP

ISO

~4,6

0101

Plguro WO
On top of each block Is shown the total Of the grAd!UAt ad 1171119 dltnCY Cltmlflnec

InI each category. This number I the bast used for Percentagi ellmlasted. showa on %to
sido of each block.
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ACLATION LWEEN

AliO ELIIMTIONFROM, PILOT. TRtAINVIG-
ALL kASS PVOCH T"00HADVANCCOWN

Opit

of,,

Figure &20
oCetlit for lying tzperlence Inctuolc. On top of eacht block Is sbown the total ot the

vgaduates and dying defiviency eihulnees to each tatexorri This number Is th. base used
tot percentage eliminaated. shown on tho sidle of each block.
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'ELIMINATION 'RATE OF EXPERIMENTAL GROUP

READING COMPREHENSION TEST

PREFLIGHT THROUGH ADVANCED,
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ELIMINATION RATEOF EXPERIMENTAL -GROUP

VIAL, & TABLE- REAOaNG TEST

PREFLIGHT THROUM ADVANCED
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ELIMINATION RATE*OF' .EXPERIMENTAL. GROP

MECHANICAL PRINCIPLES TEST

OREFLIGRT THROUGH AOVANCED
1LIMNATIOM ron FLYIN DEFICIlCYFCAR OR OwN-ROr,

107 ASES 755ELIMINEES 74.2% ELIMINATED
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ELIMINATION-RATE0O EXPERIMENTAL GROUP
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INSTRUMENT COM'PREHENSION TEST I
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ELIMINATION RATE4OF 'EXPERIMENTAL GROUP

INSTRUMNT, COMPREHENSION TEST It
C1430S

PR EFLIGHT,' THROUGH ADVANCED
ELIMINATION FORt FLYING DEFICIENCYFCAR Oft OWN REQUEST

1017,CASCS 755 ELIMINEES 174.2~ CLIKINATED
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ELIMINATION, RAt*OF EXPERIM£NfAL GROUP o-

MATHEMATIC;S TEST k.

PREFIGHT, THROUGH ADVANCED,

106 SS I/$[ s ' -5 MINEE6 74.3 % ELMNATED
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ELIMINATION 'RATE*OF EXPERIMENTAL GROUP
MAHMAIS TET-

PREFLIGHT TOROUGH ADVANCED
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ELMIlNATION- RATE'*OF EXPERIMENTAL GROUP
4TWO -HAND wv CORINOMW TEST

49PREFLIGHT THROUGH ADVANCED
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ELIMINATION- RATE'OF EXPERIMENTAL. GROUP ,,

COMPLEX. COORDINA'TION TEST "

'PREFLIGHT .THROUGW ADVANCEDL
[LIMIATIONV0rOI¥NG OCFCICNCY, F[ARt OR OWN REQUEST
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ELIMINATION RATE*OF EXPERIMENTAL GROUP

RUODER 'CONTROL TEST

PREFLIGHT THROUGH ADVANCED
ELIMNATION FOR- FLYING OCIFIcY, C Art R 0 o Si ot( sV

161? CASES 75S LINECS 74. 1 EIMNATED
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ELIMINATION RATE*OF EXPERIMENTAL: GROUP
SI KIII Ol

DISCRIMINATION REACTION TIME TEST

PREFLIGHT THROUGH ADVANCED
EIMINATION FOR FLYI#4 OEFiCINCY FEAR R OWN MQUIIST

1017 CASES 73S EUMINEES 74.2% EUINATEO ;
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Figure $A38
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ELIMINATION RATEtOF EXPERIMENTAL GROUP

FINGER IEXTERITY TEST

PREFLIGHT THROUGH ADVANCED
LIMINATION FOR FLYING ocFICINICY. FcARt OR;OWN RftOq f

-101 CASES .7I5 ELIMINES 7 74.1 ELIMINATIO
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ELIMINATION RATE'OF EXPERIMENTAL GROUP
, p

r*S "m~

BOMBARDIER STANINE

PREFLIGHT THOUGH ADVANCED
ELIMINATiON FOR FLYING 0EfiCIENCY, IEAR OR OWN REQUEST

1017 CASE$ 75? ELIMINiES 74.2% ELIMINATED

Figure 5.4
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ELIMINATION RATE'OF EXPERIMENTAL GROUP

NAVIGATOR STANINE

PREFLIGHT THROUGH ADVANCED
ELIM;NATION, FORFLYlN3C0FICI[NCY. EAM OR OWN REQUEST

1017 CASES 755' ELIMINEES 74.2 %LIMIIATEO
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Figure 5.4t
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ELIMINATION RATE*OF EXPERIMENTAL GROUP

PILOT STANI!4'
sQC*UJITte r iLom I1D(*rJ.4 Lm

PREFLIGHT THROUGH ADVANCEO

ELIMINATION FOR FLYING DEFICIENCY FEAR OR-OWN -ROUEST

1017 CASES 755 EUMINEES 74.2% ELININATED
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ELIMINATION RATEOF EXPERIMENTAL GROUP
via &"A

PILOT STANINE
9"Ill oeo t;.vWA IO WA w41

PREFLIGHT THROUGH ADVANCED
ELIMINATION FOR FLYING O(FICI1NCY. FCAR 04 OWNS ROU(T
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*ELIMINATION RATE*O F EXPERIMENTAL GROUP ,

OFFICER QUALITY SCORE

PREFLIGHT THROUGH ADVANCED
CUMINATION FOR FLYINGOCEFIGIENCY, FEAR OROWN RIKOST

1017 CASES '755 ELIMINEES 74.2 % ELIMINATE,
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ELIMINATION RATE*OF 'EXPERIMENTAL GROUP

It t44I t

AVIATION, 6AOET QUALliFIId EXAMINATION
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ELIMINATION RATEOF EXPERIMENTAL GROUP .i

AVIATION CADET QUALIFYING. EXAMINATION'

PART I ELECTRICAL MANK
PREFLIGHT, THROUGH ADVANCED

E LIINATION litFOVINW 4Wi~ MEVARR OWNRIAT
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-ELIMINATION -RATE'*OF EXPEAIMENTAL GROUPW
or Ism in

AVIATION CADET QUALIFYING -EXAMINATION,

M4AT i,~OM ~~
PREFLIGHT THROUGH' ADVANCED,
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ELIMiNATION RATE*OF EXPERIMENTAL GROUP

AVIATION CADET QUALIFYING EXAMINATION

PART LINE LFNET'
PREFLIGHT THROUGH ADVANCED

ELIMINATION FOR FLYING OUICIENCY,.FEAR OR OWN REQUEST

,975 CASES "i2 ELIMINEES 74.7 CELIMINATEO
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ELIMINATION 'RATE 4 OF EXPERIMENTAL GROUP

AVIATION CADET QUALIFYING EXAMINATION

PANT N' POINT DISTANCE-

PREFLIGHT THROUGH ADVANCED
ELIMINAtilON FOR FLYING 0EFICIENC. flEAR Oft 0WN 0EQUET

97S CASES -12& ELIMINEES 74.7,, ELIMINATE 0
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Figure 5.49
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ELIMINATION RATE*OF EXPERIMENTAL GROUP

AVIATION CADET QUALIFYING, EXAMINATION

PART X JUIJOEMENT 6 REASON

PREFLIGHT THROUGH ADVANCED
CLOMBiATION FOR FLYING OEFICIENCY. FEAR OR OWN REOUI$T ,

$75 CASES 726 ELIMINEES 74.7 % ELIINAT -
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ELIMINATION RATE'OF EXPERIMENTAL GROUP
of tam on

AVIATION CADET QUALIFYING EXAMINATION

PANT Z AVIATIO INFORItATOm

PREFLIGHT THROUG. ADVANCED

ELIMINATION FOR FLYING 69FICIENCY FCAR ON OWN REOXIST

975 CASES 726 ELIMINCES 74.7 % ELIMINATEO
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Figure 5.51
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ELIMINATION RATE* OF EXPERIMENTAL GROUP
SIv $tIlt 4N

AVIATION CADET QUALIFYING. EXAMINATION
ActlZ

PART 3c MECHANICAL PRINCIPLES,

PREFLIGHT THROUGH ADVANCED
ELIMINATION FOR FLYING OEFICIENCY, FEAR OR OWN REQUEST

975 CASES 728 ELIMINEES 74.7% ELIMINATED.
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ELIMINATION RATE"OF EXPERIMENTAL GROUP

GENERAL CLASSIFICATION TEST

PREFLIGHT THROUGH ADVANCED
ELIMINATION FOR FLYING OEFICIENCYFFAR, OR OWN RCU110

925 CASES 692 ELIMINEES 74.8 ELIMINATED
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ELIMINATION RATE*OF EXPERIMENTAL GROUP

AGE

PREFLIGHT THROUGH ADVANCED
ELIMINATION FOR FLYING DEFICIENCY. FEAR OR OWN REQUEST

1017 CASES 755 ELIMtNEES 74.2%. ELIMINATED
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IELIMINATION RATE*OF EXPERIMENTAL GROUP

EDUCATIONAL STATUS

PREFLIGHT THROUGH -ADVANCED
ELIMINATION FOR FLYING-OEFICIENCY. FEAR OR OWN REO iST

101 CASES 754 ELIMINEES 74;2% ELIMINATED
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ELIMINATION RATE*OF EXPERIMENTAL GROUP

MARITAL STATUS

PREFLIGHT THROUGH ADVANCED
ZLIMiNATION FOR FLYING OEFICIENCY, FEAR OR'OWN REQUEST

1,015 CASES 753 ELIMINEES 74.2% ELIMINATEO"
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ELIMINATION RATE*OF EXPERIMENTAL GROUP,
St

STRENGTH OF INTEREST - PLOT

PREFLIGHT THROUGH ADVANCEO
EUMINAilON FOR FLYING OFICItNCY.FCAR ON OWN R[QUIEST

976 CASES 721 ELIMINECS 74.2% ELIMINATEO
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ELIMINATION -RATE'OF EXPERIMENTAL GROUP

STRENGTH OF INTEREST - NAVIGATOR

PREFLIGHT- THROUGH ADVANMGO
ELIMINATION FOR FLYING OFICtIENCY, FAROR OWN REOUEST

977 CASES 725 ELIMINEES 74.2w ELIMINATED
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ELIMINATION RATE*OF EXPERIMENTAL. CROUP

STRENGTH OF INTEREST - BOMBARDIER

PREFLIGHT THROUGH ADVANCED
I[LIMINATION FOX FLYING OiFICIENCY, FCAR Olt OWN ACUEST
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0IlAPTER SIX___ _ _ _ _

Special Activities Related to
Selection and Classification

THlE OFFICER QUALITY SCORE

By tile Flighit Officer .Act of -104.2, Congress created the rank of
flight officer (equivalent to warrant officer, junior gr'ade) and pro-

vided that upon graduation from flight training, superior aviation
cadetswould.be commissioned second lieutenants, while others would
be appointed flight officers. AAF Regulation 35-9, 12 November
1912 , and AAF Regulation 35-9A, 5 March 1913, directed that each,
cadet be rated' dtring each phase of training on "leader lp, judg-
*ent, responsibility, military bearing, initiative, self-confidence,
force of character, alertness, coinprelension, cooperativeness, atten-
tion to duty, and professional proficiency" by officers responsible for
ground and flight training, and that these ratings would be combined,
into a flight officer composite score, which would be used to make the
differentiation. The Commanding General, Flying Training Coin-
mand, was to set a critical score for each graduating class, based upon
the available allotments for commissioned officers and upon the dis-
tribution of composite scores.

Table 6.1 lists the items making up the composite score and their
weights (applied after-conversion into standard form).

TABLE 6. .- Com.pos.tion of the flight offiecr composite core

Pilots and

1'ac~nt I'acerdn
AA F' Q111ifyinc Finininatlon ................................................. 3t 10
i retllight school rating ...................................................... 10
Pijmury sehoo rting ......................................... ............
Bic rating . ......................................... .... I ...... 25 ...........
.44vnriv.,i'ool rating ............................................. ...... .£ to
Flicht officier final examilnation.......................................1 3i

The AAF Qualifying Examination, a full discussion of which is
presented in Report No. 6 of this series, was the initial screening device
used for selection of air-crew canlidates, and these scores were taken

703324-17-18 259



from the cadets' permanent records. The ratings from the several
stages of training were over-all estimates of proficieno-y made by
instructors and recorded onil the individual's proficiency card. Tile
Ilight officer final examination, which was administered about 1 month
prior lo. grIIlduation, was a 0-item test of judgment, reading coin.
prehension, and -arithnetic reasoning, and was originally constructed
in the Psychological. Section, Office of the Air Surgeon, Headquarters
Army Air- Forces. Responsibility for the construction and develop.
ment of this examination was in September 1943 transferred froln
Headquarters Army Air Forces to -Ieadquarters AAF Training *

Conmmand. H
Soon after tile, initiation of the flight officer composite score, tle

personnel authorities :administering tile Flight Officer Act reported
that incomplete records made it impossible to obtain AAF Qualifying
Examination scores for all cadets, and it was proposed that tile Avia.
'tion Psychology Program develop a substitute score from the selection
and classification battery. At a-conference of aviation psychologists
in Fort Worth in January 1943, a group of tests was selected and a set
of weights devised for this purpose, the score to be known as the Officer
Quality Score. However, it was not until July 1943, when a new
testing battery was introduced, that the routine computation of the
Officer Quality Score for all candidates was begun.

Table 6.2 lists the tests entering into the Officer Quality Score in
successive batteries and their weights, which were applied after the raw
scores were reduced to standard form.

TAnLu 6.2.-Tcsts conprlsing the occr quality score and their wvelghts In suc.
ccsivco batteries

July 1943 No. I 5eP June

Test Code U - ,- I tern-
PRUI PRU2 PHU3 bet 1043 ber 1944

OenerAl Information, navigator ......... C -01.. 7 7 7 ........ .........
General Information, pilot .............. ( V NI) .... 5 6 6 ........ ...... 1.
A rithmetic raontnt .................. . C I'Ou ..... 12 i8 it 20 20 i5
OClenral mathemtles ................. C1702F......7 7 7 it ............

treatlinc comprehenson .............. CIO...... 20 20 20 ......... ........
Mmihanical principles ................. 9 9 9 .................
Ipatal orientation It ........... ....... 7 7 7 6 4
Siet~v of Identifleation ................. iCOIA ..... ........ ........ 9 . ................
AltnInK StrM ......................... CY211A..... a 5 £ ...... ...... i ........
D)Leimrnination reaction time .......... Ci'6D 1).... 9 9 9 g
(,neral information .............. 1 S.... ...................... .. ..........
.Mechanical pinetpl .................. CItI1 ..................... .. 15 10
1tea'ling comprehension. .............. ........ .. 18 18
(Oneral InfCmtWAo .............. (" ,SF ................................ 3........
Judgmeint ........................... C... ..................... 20 i

I Original weight of 12 was chinged to is on is July 1%0.

Although after Joly 19.13 the Officer Quality Score was computed
routinely for all candidates tested, it did not supplant the AAF Quali-
fying Examination as a factor in the flight officer composite score until
December 19414, since only then were men with Officer Quality Scores
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from their classification testing being graduated in large numbers.
The Statistical Unit at Fort .Worth developed regression procedures.
for properly weighting the remaining items in the composite score
when one or more were missing- in individual cases, preparied instrue-
tions to officers making ratingsof cadets to insure thaL the ratings Were
assigned in a standardized manner, and also assisted in the development
of'forms B andC of the fliglit officer final examination by supervising
experimental administration and scoring of the test and by performing
item analyses.

TIE USE OF TIIE EDUCATIONAL EXAMINATION, AC20

When the AAF College Training Program, was initiated in March
1943, aviation cadets who successfully passed the initial screening
procedures were sent to college training detachmnents at various colleges
and universities for 5 months of study before final classification and
preflight training. The college training program served several pur-
poses. First, itcompensated in sone measure for the dropping of all
formal educational requirements for air.-crew trainees. Whereas, be.
fore the war aviation cadets had been required to.have 2 years of col-
lege, or its equivalent, under the system introduced in January 19412
unily candidates had no college training whatever, and many others
had been out of school for some time. The second purpose of the col-
lege training program was to provide intensive courses of study in
such subjects as physics and maithena tics in order to prepare tile cadets
for aeronautical training in the preflight schools and in later training.
In addition, the college training detachments served as convenient
reservoirs for the large numbers of air-crew candidates who were being
recruited by the Air Forces at a greater rate than they could be
absorbed into the training program.

The curriculum for aviation cadets at the colleges included five basic
courses: mathematics, physics, history, English, and geography, with
the provision that cadets would be required to take any of the five in
which they were deficient, but could substitute approved elective
courses for those in which they could demonstrate satisfactory pro-
ficiency. It was also provided that the length of stay at the colleges
would depend to some extent upon the cadets' need for such training.
Within the limitations of requirements for training schedules, the best
prepared cadets would be returned to the air-crew training p'ograrn
first, while the less well prepared cadets would be retained in tile college.
training detachments for the full 5-months course.

To insure the efficient and objective administration of these provi-
sions, the Aviation Cadet Educational Examination (AC20) was de-
veloped by the Psychological Section, Office of the Air Surgeon, Head.
quarters Army Air Forces. This test contained 150 five-choice items
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divided, among five subject-matter fields corresponding to the five
basic courses of instruction at the colleges, and was administered at
basic.training centers by classification oflicers. The arrangement ,f

the test is shown in table 6.3. In September 19-13 responsibility'for "he
development of the test'was transferred to Headquarters AAF Trt:n.
ing Command and assigned to Psychological Research Unit No. 3.
Tie test is described in fulled detail in Report No. 6 in this series.

'TAntx .3.-The arranigcmcMt of the Aviattow Cadet Educational Exanifnatton,
A020 v

Part Subject Nunl.,rof Items

............. .Mathematics ...................................... 4S

ix................. ................... Physics ........................................ . 4S
III ...................................... History ........................................ 20
IV ........................ GcoC'Mphy ....................... 20
V .......................... English .............................

Two separate uses were made of- the Aviation Cadet Educational
Examination in connection with the college training program:

(1) To determine those academic subjects in which deficiencies ex-
isted, a critical score was set for each part, of the test. Cadetsscoring
below that point were considered to be deficient in the subject and
were required to study the course, while cadets who scored above the
critical point were permitted to take the course or, at their option, to
substitute an approved elective. The critical scores were set so that
one-fourth to one-third of the cadets made satisfactory marks on any
one part.

(2) To determine the length of stay at the colleges, cadets were
divided into fifths on the basis of their total scores on the Aviation
Cadet Educational Examination. Then when the college training de-
tachments received orders to return given numbers of cadets to the
air-crew training program, men would be drawn from the highest fifth
until it was exhausted, and the remaining numbers would be drawn
from successive fifths, so that the men with lower scores would remain

at the colleges for the longest period of time.
Correlations of part scores and total scores on the Aviation Cadet

Educational Examination, Form AC20B, with stanines and with cer-
tain tests in the classification battery of November 1043 are given in i

table GA. The population consisted of 500 air-crew candidates tested

at Medical and Psychological Examining Unit No. 8 in February 1914.
lit addition to their use in the college training program, Aviation

Cadet Educational Examination scores were employed by the Aviation
Psychology Program in a number of research studies which required

differentiation among the subjects in educational attainment. With
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T.%Ir.F 6,4.-Corrclallons of claxAlflttion te4 4core* ati, Aanhicxi with lhe A ria.
110on Cadet Educational Examination, A02011. ,V=51O candidatc Icoecd at
jtcdical and Paycoloogical Eamilniny Unit No. 8 In P'cbhuary 19.14

T1et CIr.02n 21.5 111 t Vra
Code N I.S.) Total Part V it III IV V

liogtaphlI dato, n~vigator. ........ fA2D.... 21.5 3.3 M27 MI 0.9 0.30 . 14 .IDjij~,ta 0 .4 01-.01 *3-. I
Illographiml dt n , plot ............. C -,0 . .. 4o -. 0- .11

plia orientation ................ . ,OIII ....... tLA 58 . 20 .21 .16 . K - .20 .14
Siori tion ............. C ....... 1.2 d.9 .1-4 w2 .% .15 .33 .15

VtA i ngc vo nsion ............. C161411 ....... 11.4 101 ,Ce .. 3 '49 .7 37 .!A
l)id),i5U tabile r adilng .............. C0,21-i22A... 30.8 10. .47 .53 .31 .%9 .27 .30
Mahe f 111A ..................... C1702F ........ 3.6 6.0 .0 . CA .46 .67 .40 41
MatilematlC.l ..................... C12 C ...... 8.1 8, 2 59 .02 .40 .57- .35, .42

I cchzlknl I inciples ..... .......... CWIX I ...... 2.S5 9.0 .27 .25 .41 -. 21 .19 .14
Instrument compehenslon I I ...... 47161511 ....... 12.7 9.2 .35 .40 .30 .37 21 .23
lj'tfuanen t comprebenslon 11 ....... ('01611 ....... M 3 10.8 .33 .32 .31 Ad .21 .19
;cncralfInornuatlon ............. CEWE ....... 37.3 13.7 .N .19 .39 .1 .2 ,!35

liumbardler stt ne ................................. 4.6 1.9 .46 .43 .31, 43 ."N .40
Navlgator st1tne ................................... 4.3 I.9 .64 4v .47 .63 .41 .41
'ilot slann.e......... ...................... 5.1 1.9 .2o .2 .33 -. 02 .22 .14'

IS ....................................... 4 1.9 1t.1 7.9 4.7 7.9
SD) ................ &........... .......... 6.2 &.d 2A 0 , 2

I Signs of coefliclents reversed to Indicate positive assoclation of '"goA, aores.

the termination of the college training programn, administration of tho
Aviation Cadet Educational Examilation was discontinued in May
1914.

TIHE D-8 BOMBARDIER SELECTION PROGRAM

In September 1942 a program for the training of enlisted graduates
of the AAF Flexible Gunnery Schools as low altitude bombardiers was
initiated. From each class of approximately 200 students, 35 were to
be selected and sent to Carlsbad Army Air Field, X. Mex., for the low-
altitude bombing course, which included 4 weeks of training in pilot-
iige and dead-reckoning navigation and in the use of the D-S bomb-
sight.

It was decided to recommend candidates for this course on the basis
of their preferences and their performanice on a battery of selection
tests. Colonel Geldard and Lt. Colonel Melton spent severl days at
Midland Army Air Field, Tex., wijere they received instruction in tlo
D-8 bombsight and made analyses of the skills involved in low-altitude
bomibing. From their findin, .and from research studies of bom-
bardier and navigator selection and training a group of tests was as-
sembled to be used as the D-8 bombardier selection battery. Research
detachments, each consisting of two oflicers and six enlisted men from
the Psychological Ree1'chl Units, were placed on temporary duty at
the AAF Gunnery Schools tt Tyndall Field, Fla.; Harlingen, Tex.;
and Las Vegas, Nev., to administer the tests, to make recommendations
for selection, and to make validation studies.
a The tests comprising the D-8 bomlbardier selection battery and their
a prolor weights (alpplied titter the raw scores were converted to
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standard scores) are listed in table 6.5, together with validity co.
eflicients with respect to graduation- limination, academic average, and
average circular error in low-altitude bombing. Validity coefficient.
of the composite score (the sun of th weighted separate scores) are
also shown. The validity data were obtained after the conclusion of
testing and were not available at the time any of the assignments were
being inade. T', population included trainees in Classes D-8-1
through D-8-7 and was drawn about equally from those tested at each
of the three gunnery schools. Because of incompleteness in the data,
the numbers involved in the correlations varied, but none was less than
574, the maximum being 675. These coefficients have not been cor-
rected for any restriction in the range of the test scores or the com.
posite scores.

Tho relationship between the composite score and graduation-
elimination is more fully shown in table 6.6, which presents the com-
posite score distributions of graduates and eliminees for the population
discussed above.

TADLE 6.5.-Corrciations of D-8 selection battery with low altitudc bomibardier
school criteria, classes D-8-1 through D-8-7

IN-at least 6741

Iradua. Academic Average

Test Code Weight M SD intlon., average CirculaInaton (r) error' (r)

McchanicMl prInclples ........... CIO3A 10 27.7 9.3 0.25 0.30 0.05
Numcr'cal oprtions .............. C17021 .... 5 17.0 &.8 '39 .32 .07

pcel of OLentflcation ............. CIIOA_.... 10 31.3 7.9 .14 .10 .04
Niathemnaeh (part IV of ACIOA) .............. 10 13.6 5.8 .46 .48 .07
Numtrlcnt approximations ......... "COOA ...". 5 9.1 .1 .34 .31 .10
T1chnricl vocahulary .............. CESE ..... 10 24.0 13.4 .30 .33 -. 02
SPatial orintailon I .............. 10 53.7 10.8 .09 .03 .00
)iv. reaction time ............. CP6iiD .... 135 111.0 12.8 .17 .19 .04

Two-haind Coordfatlon .......... CMIOIA.. 10 M4.3 9.3 .11 .14 .03
Viual coincbiien reaction time .... C1'613A..... 15 54.3 8.8 -. 07 -. 03 .12

Compoa|te $cora ........................... 100 394.8 8$40.1 .46 .44 .11

I Signs changed to indicat positivo &ssocation of high score and low crrs.

TAnuz ..- Relation Lettcc-a composite test score and grad ua ton.elimination

in D-S bombardier training, classes D-8-1 through D-8--7

PercentScom N Nt No eliminated

bM and above .......................................... 8 a 0 0.0
475'4 ................................................. 10 to 0 .W
49)-474 ................................................. 45 45 0 .0
425-149 ............................................... 80 77 3 3.5
40"-424 ................................................. 149 137 12 11.1
37-3 ............................................... 178 152 26 IL4 "
3:',0374 ................................................ 124 92 32 2&9
325-349 ................................................. 67 37 30 44.5
32 end below ........................................ 17 12 3 29.4

Total ............................................ 6741 161
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The findings presented in the above tables demonstrate that the

DS bomlbardier selection battery predicted graduat ion-elimination
effectively. Tils is due largely to its appreciable correlation with,
academic-grades and to the fact that academic failure was responsible
for approximately 93 percent of the eliminations. The battery was
Iot'so successful, however, in predictingavdrage circular error in low.
altitude bombing, although the composite score correlation of 0.11 is
significintly different from zero at the 1 percent level. The low re-
liability of the circular error criterion (estimated to be 0.0 for one
class and 0.68 for another) may account in part for this low validity.
The fact that the composite score does not predict graduation-elimi-
nation or academic average-any more effectively than does a single
test, mathematics, indicates that other methods of weight ing the tests
would probably have resulted-in considerably higher efficiency of pre.
diction. A similar conclusion may be made with respect to the average
circular error criterion, since its correlation with Visual Coincidence
lReaction Time is higher than its o. rrelation with the-composite score.
The early terminatidn of the D-8 Ir mbardier training program, how-
ever, precluded more exhaustive investigation of the selection battery,
and mu!"ple correlation studies to devise more appropriate weights
were never performed.

The D-8 bombardier selection program lasted for almost 3 nicnths,
ending in January 1943. Table 6.7 lists the mnllber of candidates
tested at each of the psychological detachniphts together with the
number and percent selected for D-8 training.

TAPLF 0.7.-XNumber tited icith D-8 selection baIt'ri and number and percent
selected for D-8 traihany by each psychologicul dclachment

Detathment N t|. ] Nmutr Prrc~nt

No. 1. Tyndall Field ................................................. .. . 245 10.6
No. 2, Harlingen .......................................................... 210 K A
No.3, Las Vegs ......................................................... . & i 8.3

Total........................................................ 84 Gg(Ij 10.3

In addition to their work on the selection of D-8 bomibardiers the

research detachments undertook prelininary studies in the selection

and training of flexible gunners. This work culminated in the estab-

lishment of Psychological Research Unit No. 11, the activities of which

are recorded in Report No. 11 of this ser'ies.

SELECTION OF BOMBARDIERS FOR NAVIGATOR
TRAINING

Toward the end of 19-.12 a need arose for men trained toth as born-

bardiers and as navigators for use in medimn bombers which could not
carry the large crews of the hecavy bombers. Because of quota de-
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mends and lack of training facilities, a special program was set up
whereby certain nuinbers-)f graduate bombardiers-highly qualified in
terms of nitvigator aptitude scores would be selected for training in
precision navigation. Themission of obtaining and supplying to the
bombardier schools the names of graduates qualified' for this addi.
tional training was assigned. to the Psychological Section of Read.
quarters Training Command and was undertaken by the Field Studies
Unit.

For class 43-1 navigator stanines were obtained from data available
at Hcadquarters AAF Train ing Command and for classes 43-2 through V
43-7 rosters containing bombardier and navigator stanines were ob.
tained from the Psychological Research Units at the classification I
centers. After distributions of the stanines had been prepared, the
Psychological Section at Fort Worth was able to in form the training

authorities of the approximate number of graduates of each school who
would be eligible for navigation training. Lists of names of born-
bardier cadets having navigator stanines of 5 or above were supplied
to the schools with a directive providing that cadets with stanines of
o or more be sent into this training but that cadets with stanines of 5
be used only when necessary to fill quotas. Beginning with class 43-S
the Statistical Unit beganto provide most of these data, as the records
of stanines for all men tested were available from the psychological
units.

After approxinately 3,000 students had been selected by this method,
the assignment of graduate bombardiers for training in dead reckon-
ing navigation was discontinued in the spring of 1943, when the regular
bombardier course was lengthened from 12 to 18 weeks by the addition
of a 0-week course in navigation.

TIE SELECTION OF RADAR OBSERVERS

One of the new air-crew specialties which was developed during
Worl War II was that of the individual who operated the radar

equipment of bombing planes. The present discussion concerns
psychological activities in the selection of candidates for Radar Ob-
server (bombardment) Training. For a more complete accountof the i
history, obje, 'ves, techniques, and accomplishments of psychological
research in the selection and training of radar observers, Report No. 1%
in this series should be consulted,

In the spring and summer of 19,14, Aircrew Evaluation and Re-
search Detachment No. 1 administered to radar students at the sth
Air Force Pathfinder School several selection tests which had been
devised by the National Defense Research Committee's Radar Project
at Camp Murphy, Fla., and several experimental tests developed by
the detachment. These, together with certain tests from the selec.
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tion and classification battery, were validated against achievement
measures in the Pathfinder School. The more successful of these
tests were Coordinate Reading (NDRC), Oscilloscope Interpretation
(NDRC), Pattern- Orientation (AERD), Spatial Orientation I
(CP501B), Complex Coordination (CM701A), and Two-Ilahd- Co-
ordination (0M,110hA). Details of this testing are given in report
No. 17 in. this series.

Before these results had been reported, however, the need for radar
students in the Training Command demanded a tentative selection
procedure; and in July 3944 Psychological Research Project (Navi-
gator) selected three tests from the battery developed at Camp-
Murphy and undertook the administration of these tests to naviga-
tion trainees. The NDRC's Polar Grid Coordinate Test, Scale Read-
ing Test, and Oscilloscope Interpretation Test were chosen and Were
.,dministered at tle four Training Comimand Navigation Schools at
Selman Field, Hondo Army Air Field, San Marcos Army Air Field
and Ellington Field, beginning on 2S July 19-.1 and continuing until
air-borne testing teams took over in November 19,14. Rosters of each
graduating class were prepared, listing candidates in rank order of
their aptitude for radar training as indicated by tile surn of the raw
scores on Scale Reading and Oscilloscope Interpretation plus one-half
the raw score on Polar Grid Coordinate Reading Test. A navigator
stanine of 8 or higher and graduation in the upper third of tile class
Nvere required for eligibility.

In September and October 194.1, in anticipation of the rapid expan-
sion of the radar training program, six airborne testing tens, organ-
ized by Training Command IIeadquarters, visited stations in the
Training Command admilisterilng selection tests to rtited pilots.
Each team consisted of two oficers (one an aviation psychologist and
one a combat returnee) and two enlisted men (both lpsychological
assistants). The selection tests used were Comrdin:te Reading,
Oscilloscope Interpretation, Pattern Orivnta tion, and Spaitial Orienta-
tion 1, which were among those validated by Air Crew Evaluation
and Research Detachment No. 1. Only one test, Oscilloscope Inter-
pretation, was in both the battery administered by the tei9ig teams
an(l the battery used by Psychological Research Project (navigator).
In November the screening of pilots for raidar training was discon-
fi iued after 700 had been assigned to radar training, of whom 585
were subsequently removed from training because of low morale,
li k of motivation, and inadequate preparation; and the screening
of rated bomb:rdiers and navigators was begun. After I JaInuary
19 only two testing teams were in operation. O)ie, based at Elling-
onl Field, screened navigators; the'other, based at ,Midland Army
Air Field, tested bombardiers. In Augist 1945 the screening of navi-
gators and bombardiers for radar training was discontinueid.
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The bonibardiers and navigators who were screened for radar train.
ing were drawn from three sources: returned combat personnel, ex.-
perienced noncombat personnel (chiefly instructors), and recent ad.

ai'ncedschool graduates who had not yet received assignments. Table
0.8 Shows the numbers of navigators and bombardiers in each of th0
three experience categories who were screened by the testing teams.

TArri iO..-Dombardicrs fnd navigators screencd by airboino testing lcam,
10 Yovcmbrber,19. to I August 1945

Experlence category d a it- Total

Comlrat returnes ................................................... 1,625, 1,613 3,2%
V)xperlened personnel.... ................................ 545 371 916
Itccent gruuates I .......................... k, 46 5,637 II,O03

Total ......................................................... 7,&M 7,521 1,%131

'Includes personnel still In air-crew training on I Auau.t 1945 and ce:taln noncombat personnel rctume4
to the Training Command from the Continental Air Forces.

A radar aptitude composite score was obtained for each individual
by adding the raw scores of the four tests. This composite score was
then converted into a radar aptitude score or "radar stanine" I which
ranged from, 1 to 9, with 9 indicating the greatest aptitude and 1 the
least. In addition to taking the aptitude tests, tie bombardiers and
navigators indicated the degree of their interest in radar training I
on a 9-point scale, ranging from "little or no interest" (1) to "ex.
ceptionally strong interest" (9), Rosters containing the names, ranks,
test scores, preferences, and other data were forwarded to Head-
quarters Central Flying Trqining Conmmild, Randolph Field, Tex.,
where it representative'of- the Psychological Program reviewed the
qualifications and made recomnendations for assignment to radar
training. Quotas for training classes were filled from among those
who had radar aptitude scores of 5 or higher and who had indcated
an interest of 5 or higher. In the case of bonibardiers, individuals
in the above group were assigned in the order of their scores on a
navigation proficiency test 2 which was administered in the same test-
ing session as were the four selection tests. Navigators were assigned
in the order of their aptitude scores. Table 6.9 lists the number and
percent of those recomlnended for radar training in each of the sev-
eral experience categories.

INot to be confused with the adar Observer Stanine, which was computed routinely
from the classification battery after 1 June 1945.

I Navigation Proficiency Test. Form P-513. constructed at Psychological Research Project
(radar) was used utntil'June 1944, when It was replaced by the Navigation Supplemennt
Form I), of the Bombardier Proficiency 'est preparesl by Psychological Research ProjeMt
(bombardier).
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T.%DLu 6.0.-Bonbardlcra and, nargatora recoinmended fdr radar obaerer
training

Bombardtors Navziaors Total
-Experience categoUT

N Percent iN Peroet N Percent

Combat returnees ......................... 114 4.7 67 3.0 181' 3.9
E~xpetienced per-onmet ............. ...... 185 7.6 89 2.9 27S & 8
Ictcnt graduates ................... 2.139 87. 7 2.117 93.1 4.2 9.3

Total ............................... z 4n00.

There were several factors- which operated to restrict the completo
application of the recommendation procedure. Combat returnees had
to volunteer in writing for another overseas tour in order to be eligibla
for radar training; and, after I May 1945, experiencedr-noncombatper-
otnel were withdrawn from consideration because of the need for

such individuals for very heavy bombardment (B-29) assignme!ilts in
their rated specialties. After-6 April 1945 recently graduated person-
nel who stood in the upper 15 percent. of their class were also with-
drawn from considerhtion because they were considered more qualified
for veryheavy bombardment assignments. Occasionally it was neces-
sary to include some individuals with aptitude scores of 4 in order to
fill quotas.

Beginning with the battery of 1 June 1945 a radar observer stanine
was computed from the classification battery by weighting the tests
listed in table 6.10, which were selected largely on the basis of the

validation findings reported by Aircrew Evaluation and Research Do.

tachment No. 1.

T.ktra: 61.10.-CoMnposition of the radar observer stanine, ballcro of Juno 19.15

Test Code Weight

Complex coordination ......................... CM .....
Two.hand pursut ....................................... C A ...... 20
Instrument comprehension ......................................... ClO1IT ........ 10
8patlal or entatlon I .............................................. ..... Cl1111 T ..... 10
(.oordnIte reading .......................................... CP22...... M

ial and table reading ........................................ CiA212A.. 10
Arlthmetli reasoning ................................................... CIM60 10

During the latter part of the period covered in this report, Psycho-

logical Reearch Project (i adar) at Langley Field, Va., was engaged

in the development of achievement criteria in radar school against

which to validate the tests listed above and other tests. An experi-

mental selection battery was being administered to students in radar

school, including tests from the classification battery, tests adapted

from the NDRO project, and tests developed at. Langley Field.

Report No. 12 in this series contains accounts of this research.
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TIIE SELECTION- OF FLIGHT ENGINEERS

W lien the B-29 training program was initiated, enlisted men were
trained as flight engineers. Selection standards varied from time to
time, but in general it was required, that the individual be a ground
crew chief, a B-I7 or B-24 aerial engineer, or an airplaue mechanic i
(or higher specialist in the same job family) who had finished in the
upper 20 percent of his class in the Technical Training Command
School.

In September 1944, Headquarters Army Air Forces instituted the
policy of assigning commissioned rated personnel to this position and
directed that the Triaining Command assign excess single and twin-
engine pilots to flight engineer training. The Psychological Section
at Headquarters AAF Training Command organized traveling testing
teams to screen surplus pilots for these assignments on the basis of
their preferences and their scores on three printed tests, Mechanical
Information, Mechanical Principles, and Reading Comprehension, i
These traveling teams were thm same teams that tested men for radar
observer training. Alter about 4,000 pilots had been screened, how-
ever, the assigning of pilots to flight engineer training was discon-
tinued, and only a few of the pilots so screened were admitted to
training.

Subsequent sources of personnel for flight engineer training were
individuals who had qualified for air-crew training under Zhe require-
ments then in force of at least 1 stanine of 7 or above and who were
on-the-line trainees or who had already entered preflight school,
aircraft maintenance officers who were graduates of the Technical
Training Command Engineering School at Yale University, and
enlisted men trained as airplane mechanics who met current standards
on the AAU7 Qualifying Examination and other requirements relating
to age and education. Successful completion of the flight engineer i
training course led to a commission as second lieutenant or an appoint-
ment as flight officer.

Beginning 1 June 1945 there was computed for each candidate taking
the selection and classification battery a flight engineer stanine.
The tests which were used for this purpose are listed in table 0.11,
together with their effective weights.

T.Ain: 0.11.-Contpout ion of flight engineer stanine, battery of Jttnc 19.45

Tct Code WeIght

Arithinctlic resonin ........................................ . ............ C G .
IeadlIg comprheslon ............................................. ........
Mechanllcal PrIn elphes ....................................................... ( OM __ _ 12
Nt a~cialcal Information ................................................... 1. .
Dial and table rcilni ..................................... CP621A-Z2A....
Dbcrlminatlou reution time ............................................... yeliD . .
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Iftnon the establishmniit of the flight engincer stanine thc 'requtire-

illenit-wis-:establislied that avviation students and-,culisted-nien assigned
41to flightengifieer training-have -a Illiht cngineee-stzmino of. 7 or abbvo

or, it tesllad before 3. June445 ,t w-nvigator statilne of 0 or above.

'COMBAT CREW ASSEMIBLY

lie genieral prijbien of combat--crew tssmbly wath osectg
air-crew, -members, on the basi's -of proficien~cy and personality, to bq,
-formed -Ulto bomiber crews in sucth it way that maximum-effectiveness
iwcoqnibat would.bo the outcome. Wihnti-ee'iproblem was a

morespecficproblem -.-the selection -aiftasserubly of "lead crews." In

a combat opertiti-every bomber formatin was directed by a, "lead
airlan,"'heresponsibility of wh~oerew it was to-guide the farina.

iots base target atca, lct h-target, aiid return the forination- to
itsbae.The crews of 'the other planes -followed the lead ship and

usually released~their bombs at its signal, altog thyhdt0epe
pared at any time to act individually in all emergency. it was early
recogfnized that the higher order of proficiency required of lead crews
demanded special care in tho selection of individuals- for such assign-
mnents and the assembling of those individuals into crows.

Research in combat crew assembly in the Psychological Program
began early in 1044. after Colonel John C. Flanagan, of Headquarters
Army Air Forces, visited operational bomuba rdment organizations in
the European Theatre of Operations. It was learned that operational
commanders considered the selection of lead crews one of their most
important and most difficult personnel problems and that they would
welcome the development of instruments and techiniques which would
enable themn to limprove and standardize their selections. It was also
learned that personality factors such ats leadership, morale, and tern-
peraient were believed to be of importance to combat crew perform-
anee, but no research studies had been made to evaluate properly the
influence of these variables.

Under the programn inl effect until the spr'ing of 19-15, prospectivo
bomber crew members received training in their individual specialties
lin the TIraining Command. Upon the0 com"pletiffn Of thli tra ining
they were assigned to one of the Continental Air Forces (Ist, 2(1, 3( or
4th Air Force), where the individuals were formed into crows and
'trained as bomber teamis. After combat crew training had begun,

every effort was mande to preserve crew integrity, since it wats felt that
tluo teamwork developed ill training wits extremely valuable for sue.
cess. Changes in crew personnel after combat crew training were rare,
except as the result of emergencies.

During 104.4 prelimninary research towardl a program of crew selec-
tion was undertaken by Mir-crew E-ivalluationl and Researcht Dutach.
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ments overseas, by psychological sections of the Continental Air
17orces, and by the Psychological Research Projects in the Training
Command. The overseas Air-crew Evaluation and -Research Detach-
ments surveyed the current procedures for selecting and training lead
crews in the thenitres, made pioneering attempts at proficieicy measure.
inent in combat, studied lead crew duties and requirements, and in-
vestigated the validity of tests in the classification battery for lead i
crew selection anjd -performance. The Psychological Sections in the
Continental Air Forces conducted studies of crew proficiency and de.
veloped procedures for m:itching crews for congeniality or the basis of
such factors as rank, age, education, geographical origin, and interests. -

The Psychological Research Projects in the Training Command de.
veloped written proficiency tests and other objective measures of the
individual's skill in his. specialty. The culmination of these re.
searches, full accounts of which will be found in other reports in this
series, was the establishment of Psychological Research Project (coln-
bat crew), whose mission it was to utilize proficiency measures, classifi-
cation test data, and applicable research findings in the selection of
potential lead crew members.

Psychological'Research Project (Combat Crew)

In March 19.45 there was establisled, under the jurisdiction of the
Training Command, the Combat Crew P|'ccessing and Distribution
Center at Lincoln Army Air Field, Lincoln, Nebr., to which all combat
aircrew personnel were sent for assignment to combat crew training.
Atthe same time, the Training Command assumed responsibility for
the assenbling of bomber crews at Lincoln, a function which had pre-
viously been the responsibility of the Continental Air Forces, which
continued, however, to administer the combat crew training.

Psychological Research Project (combat crew) was activated on
16 April 1945 at Lincoln Army Aif Field. Its mission, as defined by
directive from Ieadquarters AAF Training Command, was:

a. The adininistration of proficiency tests anl other evaluative devices to
combat crew personnel ant the collating of training records leading to recom.
ineadutiotu for the assiginiett of combat crews and the designation of lead crew

niembers.
b. To conduct research lending to the use of Improved devicrs and procedures

for making recoinendatlons In the assenmbly (if combat crews.
e. To conduct research studies on other psychological problems to be directed

by this headquarters.
d. To furnish the Assignment Section of lincoln Army Air Field with recoin.

mendations for comtbat crew assembly. These recommendations will be followed

Insofar as quota denmands and comnatitnents permilt.
The initial personnel of the project were four officers, headed by

Maj. William M. Iepley, and seven enlisted men, originally members'
of Psychological Research Unit No. 1 at Nashville, Tenn., and Max
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well Field, Ala., who had just returned from temporary (uty in the
Pacific Theatre as Air-Crew Evaluation and Research Detachment
X0o.3.

P'lans for the work of the project were further developed at a con-
e;'ncice of, aviation psychologists at Litcoln, 7 to 10 Mlay 19.15. Repro-

selitatives were present from the Offce of the Surgeon, Ieadquarters
Army Air Forces; the Office of the Surgeon, Headquarters Training
Command; the several Psychological Research Units and Projects;
the School of Aviation Medicine, the AAF Personnel Distribution
Command, the psychological sections of the several Continental Air
Forces; and the Research Division of the Central School for Flexible
Gunnery. Reports of the work of the overseas Air-Crew Evaluation
and Research Detachments were presented, methods of matching crews
in the Continental Air Forces were discussed, and procedures to be
used in earmai'king potential lead crews in tie Training Command
were developed.

Army Air Forces Letter 50-11T, dated 7 June 1915, subject "Screen-
ig of Combat Crew Personnel," formally authorized lead crew
selection at, Lincoln and directed that a "lead crew aptitude score"
be computed for each officer air-crew member. This score was to
be a "weighted average of evaluations of aerial training and experi-
ence, written proficiency examinations in appropriate specialties, and
original air-crew aptitude test scores." More detailed instructions
were contained in a directive from Iealquarters Army Air Forces
Training Command, 16 June 19.15, subject "Screening of Combat
Crew Personnel at Lincoln Army Air Field." This latter document
prescribed the variables and weights to be used in the computation
of the lead crew aptitude scores for pilots, boinbardiers, navigators,
radar observers, and (B-29) flight engineers. These variables are
listed below:
1. Pilots (Including co.pilots)" WdgM

a. Training Commland Flight Grades -------------------------------- 10

b. Flying Experience and Instruction ------------------------------- 40
.30

ePilot Inlorm ...tIon Test -------------------------------- ---- 10
d. Pilot Stanine ----------------------------------------------- .

Z Navigators (Including medium bombardment bombardier-navigtor) : 4
a. Navigator lProflelency Test ------------------------------------ 40
b. Academic Grade in Navigation School --------------------------- 10

c. Flight Grade in Navigation School ------------------------------- 10

d. Navigator Stanine -.................. ........--------- --------- 30
. Rombardlers:

a. Bombardier Proficiency Test ------------------------------------ 20
b. Bombardier School Grades-----------------------------------10
c. Average Circular Error In Bombardier School ------------------- 10

d. Phase Checks In Bombardler School ----------------------------- 15

e. Spatial Orlenlatlon I -------------------------------------------
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3. Bombardiers-Continucd W'1;
f . D i s t r i m i p a t i o n R e a c t i o n T i m e - - - - -- - - --- - -- - - -- - - 0 0

g. Dint and Table Reading ----------------------------------------- 10
4. Radar Observers:

a. Percentile Rank In Radar School ................................ 10
b. Navigator Stanhne (used when radar school standing not available).

5. Flight Engineers: !
a. Cruise Control Griide ..... -50 &5 I
b. Final Grade In Flight Engineer School -------------------------- -35 5 i
c. Transition School Ranking -------------------...- 15 10
d. Flight Engineer Proficiency Test -- 0
e. Navigator Stanine (used Lone or more of the above variables was

not available). -

ITheso weighta were used until the Flight Engineer Proficiency Test was available ia
August 1045.

The next several paragraphs contain a brief discussion of the nature
and origin of each of the variables listed above.
1. Pilots.--a. The Training Conmand flight grades were summary

ratings of "superior," "excellent," "very satisfactory," or "unsatis.
factory," based upon a large number of separate ratings of various

flying skills at each phase of pilot training. In the computation of
the lead crew aptitude score the rating for the mos recent stage of
(raining was used whenever available. For most pilots, this was the
two-engine or four-engine transition.school, where tile pilots received
instruction and training in the planes they were expected to fly in
combat. These grades were taken fron the pilots' Individual Trainx-
ing Records in the persornel files at Lincoln Army Air Field.

b. The flying experience and instruction variable was a weighted
combination of the numbers of hours of flying time the individual
had accumulated since graduation from advanced school. Time in
combat flying, time as an instructor, and time in multi-engine air,
planes were weighted relatively more than student time or time in
single.engine planes. Tie number of flying hours in each of tho
several categories was reported by the pilot, on a General Inforination
Blank, which was filled in during the testing session.

c. The Pilot Information Test (niultiengine) was a written ex-
amination of information concerning flying and concerning the par-
ticulari skills required of pilots of multi-engine aircraft. Topics such
as aerodynamics, aero-equipment, weatier, navigation, and principles
of instrument flying were included. This test was administered at
Lincoln. A comprehensive discussion of the nature and development
of this test is pre:ented in fReport No. 8 of this series.

d. The pilot stanine was the aptitude score for pilot training derived
from the battery of classification tests. Microfilm rosters of classi-
fication-testing data, supplied by the Statistical Unit, Headquarters
Training Command, were used by Pqeythological Research Project'
(combat crew) in obtaining pilot stanines.
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2. A'avdgators.-a. Thle Navigator Proficiency Test was a, .3-hour
objective exaiination devhSed by Psychological Resea rch Project (nav-
igator). The first published form of this test, knowit as "Navigator
proficienicy Test (form A)," was administered at Lincoln until I
July 1945, whien -t was replaced by it revised version, Navigaitor
proficiency Test (form B). Form A of the test contained items on
air plot and dead reckoning, the use of the navigation comiputer

(- ).maps and charts, pilotage, weather, inst ruments, radio tech-
niques, and celestial navigation. Form B contained in addition a
section on loran, an advanced radio aid. Rleport No. 10 in this series
contains a discussion of these tests.

b. Thie academic grade was a combination of the examination aver-
age and the average ground mission gratle in the advanced navign.
tion school. The examination average was the mean of scores on
a series of objective and fairly well standardized achievemient tests
adIministered at regular intervals during the navigation couiseo. The
ground missions were simulated "flights" performned in the classroom,
with the instructor providing the sort of data that would aippear in
the a*rcraft instruments during actual fight and, the cadets 'Inavi,
gating" by solving the problems involved. Rosters of thes grades
were transmitted to Psychological Research Project (comnbat crew)
directly by theo navigation schools for all classes graduating after
1 January 1945.

c. Thec flight grade was a grade assigned by navigation instructors
upon inspection of the cadets' logs after an aerial training mission.
The rosters mentioned above in connection with the academilic drades
also contained the average of the individual's flighit grades. This
average flight grade was used by Psychological Research Project
(combat crew) in computing the lead crew aptitude score

3. Bonbardirs-a. Tho Bombardier Proficiency Test was a 3.hour
objective examination constructed at Psychological 110.ea rch Pro-
ject (bombardier). Form C of thiis test was adhministered b~y Psycd10-
logical Research Project (combat crew) until 2-1 June 191 when it
was replaced by form DB. T1'le Navigation Supplemnent, forimi CN,
was used with both forms of thle test. Iteins concernimg bovibsight,
operation; 'alti tude comp~utat ion; theory of bomnbing; the C-1 auto-
pilot; weather; bombs, racks and fuses; and navigation were in-
eluded. A full discussion of the Bombardier Proficiency Test is
presented in Report No. 9 in this series.

b. The bombardier school grades wvere thie final naadellliC marks
at the advanced bombar-dier school and( were sliiitted (o11 class rosters
for classes graduating after 1 January 1915, directly from the born.
bardier schools, tog 'ther with the average circular error and the phase
check scores.
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C. The average circular error in bombardier school was the mean
distance, measured in feet, by which the cadet missed the target in

a series of practice bombing missions. These data were furnished
Psychological Research Project (combat crew) by -the bombardier
schools on the class rosters mentioned' above.

d. The phase check was a standardized check list by means of which
each step in the conduct of a practice mission was objectively scored.
Details of the construction and use of the phase check, which was
developed at Psychological Research Project (bombardier) will be
found in Report No. 9 in this series. Phase check scores were trans.
mitted to Psychological Research Project (combat crew) on the samei
rosters as were the circular error scores and the school grades dis.
cussed above.

e., f., and g. Spatial Orientation I (OP501A or OP501B), Discrir'.
ination Reaction 'rime (CP611C or PGP11D), and Dial and Table
Readiig (CP621A and CP622A) were three tests from the selection
and classification battery selected for the bombardier lead crew apti.
tude score because of promising validation reports from combat re-
search. These tests were not administered at Lincoln. Scores -from
the o-iginal administration at classification centers and examining
units were taken from the microfilm rosters of classification testing
data.

4. Rada) observers.-a. The percentile rank in radar school was
supplied on class rosters whikh contained the percentile standing of I
each student within the class. These percentiles were transformed at
Lincoln into normalized scores for purposes of conversion.
b. The navigator stanine, which was used when the radar school

standing was not available, was found in the micro-filn rosters.
5. Flight engincers.-a. 'The cruise control examination grade, which

was furnished by the flight engineer schools at Lowry Field, Colo., and
Hondo Army Xir Field, Tex., was the score on an objective "cruise
control problem" involving the scudent's planning and execution of a
flight mission in terms of maximum power plant performance with
mininmum fuel consumption.

b. The final examination grade was transmitted to Lincoln for each
graduating class by the flight engineer schoois along with the cruise
control grade.

c. The transition school ranking was obtained from the rank order

standings supplied for each class at the 1-29 transition schools at
Maxwell Field, A"-!i . Randolph Field, Tex., Roswell Army Air Field,
N. Mex., and Lowry Field, Colo., where flight engineers were aszigned

fur training with pilots and copilots upon graduation from the flight
engineer schools. Theso rank orders had to be converted, on the bass
of the individual's standing in the c'ass and the total number in the
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class, into comparable values and normalized- for combining with the
other variables.

d. The Flight Engineer Proficiency Test was an objective examina-
tion prepared by Psychological Research Project (flight engineer).
The structure and operation of various parts of the B-29 airplane,
en&ine operation, cruise control, emergency proceduresi and inspec-
tions were treated. ]Report No. 13 in this series discusses the develop-
xnent and use of this examination. The Flight Engineer Proficiency
Test was not originally a part of the flight engineer lead crew aptitude
battery, but was added late in the summer when B-29 flight engineer
lead crew aptitude scores were computed at Psychological Research
Project (flight engineer) before the flight engineers were sent tothe
transition schools for training with pilots and copilots.

e. The navigator stanine, which was found-in the microfilm rosters
for those flight engineers who had taken the selection and classifica-
tion battery, was employed only when one or more of the other com-
ponents was missing. It could, therefore, replace one, two, three, or
even all four.

Each variable was transformed into standard form based upon a
mean of 100 and a standard deviation of 20. Scores thus transformed
were then multiplied by the specified weight and added to form a
composite score. The directive provided that when a score was miss-
ing, the mean of that person's other standard scores would be sub-
stituted except in the case of radar observers or flight engineers, where-
navigator stanines would be used if available. Another provisiort
was that maximum weight for Training Command grades for pilots,
maximuin weight for academic and flight grades for navigators, and
maximum weight for school grades for bombardiers would be allowed
in the case of combat returnees who, during their tour of duty over-
seas, had flown five or more missions as a lead crew member in the same
crew position as that to which they were being assigned at Lincoln.

The composite score, which was the sum of the weighted standard
scores, was transformed into the lead-crew aptitude score, which had
a range of 4 to 9, with a score of 9 indicating the most promising lead-
crew material and 4 the least promising. The conversion tables used
for this purpose were so constructed as to yield approximately 7 per-
cent 9's and 41s, 16 percent 8's and 51s, and 2-7 percent 7's and O's. A

lead-crew aptitude score of 9, 8, or 7 was required for designation as
a potential lead crow member.

The selection of 4 to 9 as the range of the lead crow rptitude score
was governed by several considerations. Commanding officers in train-
ing and in combat had become accustomed to the stanine, with its
range of 1 to 9. The meaning of a lead crew aptitude score of 7, 8 or
9, which identified potential lead cri.w members, was therefore ap-
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parent through analogy with the stanine. Since it was desired that
roughly one-third or one-half of the crews leaving the Training Coin.
inand should be ear-marked as potential lead crews, fine differentia.
tions in proficiency were not considered necessary. Since relatively
few men in the group had stanines from the classification battery
below 4, it did not appear desirable to use the entire range of I to 9,
and a 6-point scale was considered adequate.

Beyond recommending potential lead crew members by means of
the lead crew aptitude score, Psychological Research Project (combat
crew) had no part in the assembling of crews. The Classification and
Assignment Section of the Combat Crew Processing and Distribution
Center, which was an activity entirely distinct from Psychological
Research Project (combat crew), received the recommendations and
made the actual crew assignments in compliance with the Training
Command directive quoted above, which stated that ". . . insofar as
possible, potential lead crews will be made up of crew members, all
of whom have lead crew aptitude scores of 9, all of whom have led
crew aptitude scores of 8, or all of whom have lead crew aptitude
scores of 7 . . . Effort should be made to assemble crews in such
a manner that the airplane commander is not out-ranked by a mem-
ber of his crew, and, where. possible, consideration should be given
to matching crews on the basis of compatibility." Crews whose officer
component included only individuals with lead crew aptitude scores
of 9, 8 or 7 were designated "potential lead crews". All other crews
were designated "combat crews."

Only the officer members of bomber crews were assigned lead crew
aptitude scores. The gunners, radiomen, and other enlisted men were
assigned to crews in much the same manner as they had been assigned
in the matching systems used by the Continental Air Forces, i. e., by
considerations of rank, age, education, etc. Whenever practi-
cable, special requests by airplane commanders for the assignment
of an individual, officer or enlisted, accompanied by a like request from
the individual concerned,, were honored. Other factors which influ-
enced crew assignments and the assembling of potential lead crews
included the order of arrivals at Lincoln and hence the order of
processing, the exigencies of shipping schedules and quota demands,
and last-minuto vacancies because of illnesses and emergencies.

At the time each crew was assembled there was initiated a Combat
Crew Record Form, which was designed to accompany the crew
throughout its later training and into the overseas theatre of opera-
tions. This form, which listed all the crew members, both officer and
enlisted, contained spaces for the recording of any changes in crew
personnel with the reasons for such ,:hv ;,,., nxures of crew pro-
ficiency such as the average circular error in combat crew training
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and appropriate remarks by training officers. Upon the ci:npletion
of combat crew training the original designation of the crew as a
"potential lead crew" or a "combat crew" was to be confirmed or
qualified, appropriate notations being made on the Combat Crew
Record Form.

Several unusual problems and difficulties were encountered by Psy-
chological Research Project (combat crew) in the assembling and
collating of records necessary for the computation of the lead crew
aptitude score. These problems will be better understood through a
recapitulation of the various classes of basic data according to their
sources.

1. Data gathered by Psychological Research Project (combat
crew).-The pilot, navigator, and bombardier proficiency tests were
administered at Lincoln. Also administered at Lincoln were the Gen-
eral Information Blanks, which furnished: (1) Data used in the lead-
crew aptitude score (such as flying experience for pilots and combat
experience for all classes of personnel); (2) information necessary for
the identification and interpretation of the training and classification
data listed in the two following paragraphs (such a. date of classifi-
cation, school, class, etc.) ; and (3) biographical and miscellaneous data
for future research purposes. The collection and collating of this class
of data involved no unusual problems.

2. Data originating in the training school..-Measures of progress
and achievement in training for all personnel except pilots were taken
by Psychological Research Project (combat crew) from clas rosters
transmitted directly to Lincoln by the various schools for all classes
graduating after 1 January 1945. Academic and examination grades
of various kinds, circular error and phase check scores for bombardiers,
flight mission grades for navigators, and cruise control marks for 13-20
flight engineers were received in this manner. Positive identification
of training grades for a given individual lequired the knowledge of
his full name, rank, and serial number, the name of the school he
attended, tle nneri.cal designation of his graduating class, and, in
some cases, his former enlisted or cadet serial number. This informa.
tion was supplied, not always with complete accuracy, by the General,
Information Blank mentioned above.

3. Data obtained from rnicroflm roster.-Rostezs of clasification
testing data produced by machine record equipment and printed on
reels of microfilm were supplied to Psychological Research Project
(combat crew) by the Statistical Unit at Fort Worth. ''hese rosters,
which included several sets of records of more than )0OOPO individ-
Uials, provided pilot and navigator stanines and the thtve elPsification
test scores used in computing the bombardier lead crew aptitude
Ecores. Identification and interpretation of these data required some
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or all ofthe following information: the individual's full name, rank,
officer and enlisted serial numbers, the psychological unit at which he
was tested with the classification battery, the approximate date of his

classification testing (in order to identify the battery used so that
variant norms and scoring formulae could be accounted for), and the
numerical designation- of the class to which he was assigned for train.
ing. These microfilm rosters were so arranged that it was frequently
necessary to examine sev-ral sets of reels before the information
required for a particular individual was found.

4. Data obtained from the offlcer personnel file at Lincoln Army
Air Field.--The Training Command grade for pilots (the over-all
rating from the latest stage of training) was taken from the Indi-
vidual Training Record, which was a.part of the officer's "201" or per-
sonal data file. In a few cases, where other sources failed, pilot
stanines were found among these records.

A principal problem encountered by Psychological Research Project
(combat crew) was that of incomplete data. The population of air-
crew members undergoing processing at Lincoln at a given time was
extremely heterogeneous with respect to time of original classification
-and time of graduation from training in the various specialties, rang- i
ing from those who had completed training only several weeks previ-
ously to those who had completed training as early as 1941 and who
had never taken the classification battery. For a substantial number,
no training school records were available, since such records were re-
ceived only for classes graduating after 1 January 1945. Incomplete
training records in the pilots' files and inadequacies and illegibilities
in the microfilm records were found. In all such cases Psychological i
:Research Project (ccmbat crew) computed the lead-crew aptitude
score by substituting for a missing score the mean of that person's
other standard scores or by substituting the navigator stanine, as pro-
vided in the directive, but a considerable amount of clerical energy
had to be expended in order to discover and verify the fact that not
one of several dozen files and rosters with a total of more than a mil-
lion entries did not contain the desired score.

Another series of problems was encountered in connection with the
interpretation and conversion of data. Scores on the three classifica- i
tion tests used in the bombardier lead crew aptitude score had to be I
reduced to comparable form by adjusting them according to the version
of the test in use at the time the individual took the classificat*.n bat-
tery and according to variant scoring formulae and variant m,thods
of recording scores from one battery to another and from one psy-
chological .unit to another. Distributions of .ome of the training
measures were extremely irregular, particularly the ratings of pilot
proficiency and the flying experience scores. In extreme cases, con-
version tables were constructed by completely normalizing tho diS
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tributions of the first several hundred cases accumulated at Lincoln.
For other variables, conversion was accomplished by linear transfor-
miations.

Validities and reliabilities of the various grades and ratings were
not a primary concern of Psychological; Research Project (combat
crew), but some mention of the problem may-wellbe made hero. The
lengths, curricula, and grading standards of air-crew training courses
changed considerably from time to time, as did the methods of report-
ing and recording grades and ratings. These chang" -were such that
there was no assurance that, for example, a random Lincoln sample of
navigators' flight mission scores were all measures of the sane thing,
since the group of navigators may have represented several schools
and a dozen classes spread out over 2 years or more. In several cases,
Psychological Research Project (combat crew) found significant dif-
ferences in grades among schools and classes, indicating possible dif-
ferences in standards. Reliabilities of some of the scores, particularly
the pilot ratings and measures of the work-sample' type (such as
circular error for boinbardiers and the navigators' flight mission
grades) were questionable. The reports of psychological research in
the various air-crew specialties should be consulted for information
concerning the reliabilities and validities of the several training
measures.

In the case of pilots, a difficult assignment problem arose out of the
fact that lead-crew aptitude scores for airplane commanders or first
pilots and those for copilots were computed in the same manner and
by using the same variables. Individuals who came to Lincoln classi-
fied and trained as airplane commanders were generally older muon and
muen with longer experience as pilots than were those designated as
copilots. The latter, however, made higher scores on the Pilot Infor-
mation Test, probably because their training was more recent and
covered more adequately the material represented in the test. The
greater amount of flying experience and the higher frequency of com-
bat experience among the airplane commanders, however, resulted in

'I! higher lead crew aptitude scores, which meant that the number of
crews designated as potential lead crews was limited by the number of
copilots who were potential lead-crew copilots.

In August 1945 an accelerated program for the training of very
heavy bombardment (B-29) crews was instituted. This program

necessitated changes in the B-29 crew assembly procedure, since air-

plane commanders, copilots, and flight engineers were to receivO train-

ing together as partial crews at B-29 transition schools in the Train-

ing Command and were to procewl directly to combat-crew training

schools without passing through the Combat-Crew Proce.,sing and

Distribution Center at Lincoln. At the combat-crew training wchools

they were to be joined by the nat igators, Lxmbardiers, and enlisted
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crewmen, who were to be processed through Lincoln as before. At tho

staging arers, after coynbat-crew training, the crew was to be com.
pleted by the addition of the radar observer.

In order that there would be no variation in the basic procedures
established, psychological processing detachments, each consisting of
one officer and four enlisted men, were placed on temporary duty at the
3-29 transition schools to d--termine the lead crew aptitude scores

for the pilots and copilots and to advise the assignment sections at
those stations in assembling pilots, copilots, and flight engineers into
partial crews. Arrangements were made for the radar observers to

be tested at the radar schools by detachments from Psychological Re.
search Project (radar). Also, provisions were made for the evalu-
ation of B-29 flight engineers by Psychological Research Project
(flight engineer) at 1Hondo, Tex. All B-29 bombardiers and navi-
gators continued to flow through Psychological Research Project
(combat crew) at Lincoln.

On 13 September 1945, combat-crew processing at Lincoln was dis-
continued, after a total of 8,862 individuals had been screened for
potential lead-crew material, although processing of B-29 flight en-
gineers at Psychological Research Project (flight engineer) at Hondo
continuec' until 11 November. Table 6.12 presents the distributions
of lead-crew aptitude scores assigned by Psychological Research Proj.
ect (combat crew) during the period 12 June 1945 (the first day of
testing) to 13 September 1945, and by Psychological Research Proj-
ect (flight engineer) from 12 August to 11 November 1945.

'ABLz: (.-Dltributton of lead iretc aptitudo scores, 12 Juno through 11
"L o Novcmbcr 1945 .

n3-29 flight

Sore Pilot I Navigators Bombardiers Radar observers engirAers I

N Percent N Percent N Percent N Percent N Percent

......------ 19 IN 3 115 8. 6 0 &.2 F 28 12.9 160 U2

S-------------&M 15.0 277 20.8 276 14.5 39 18.0 324 18.7
7 .................. 1,022 2&.6 305 27.4 07 26.7 43 19.8 602 25.3

---.......... 1,022 28.6 353 28.5 528 27.8 67 309 48

. 015 17.2 171 12.8 3t1 17.9 22 10.1 208 lW2

4 ............. . 182 &1 53 4.0 149 7.8 18 8.3 115 S._

oto- ........ 34 1, ........ ,O- ........ 1 -21 ........ 1,043.

I Includes 498 pilots teted by psychologicml detachmentm at the 13-29 transition schools.

%Includes I 712j flight tvnglncers tested by psychological 11vtcalch pyoltet (flight engineer) and 721 testo
by 1t ychological 0ewarch Project (combat cow).

Elaborate plans were made for research in combat crew selection

by Psychological Research Project (combat crew) and by the psy-
chological sections in he Continental Air Forces. Validation studies

of the lead-crew aptitude soro in coinbat-crew training and in over-

seas operations, further research in the measurement of crew profi-

ciency, the investigation of congeniality and personality factors in
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crew performance, and the posible extension of asenbly procedures

to the enlisted air-crew members were contemplated. The ces.qation
of hostilities in August and the subsequent discont intance of the coin-
bt crew selection program precluded the completion of these studies.

The only research study which was sufficiently advanced to deserve
nttention was the computation (f the intercorrelations of the variables
entering into the lead-crew a)titude scores. litercorrelations for
substantial populations of pilots and navigators were completed and
are listed with related statistics in tables 0.13 and 6.14. 'lTe pilot
group, which included both airplane commanders and copilots of
very heavy, heavy, and medium bombers, consisted of 800 cases proc-
,S ed at Lincoln dtring the period 12 June through 17 July I915. Tho
,,avigator group consisted of 671 cases tested during the period 9 July
through 11 August 1945 and included navigators for very heavy,
heavy, and med jiun bombers; a considerable portion of the latter group
being dual-rated (bombardier-navigator) personnel. Because there
were a number of cases with oil or more missing variables, the nun-
bers involved in the correlations and the means and standard devia-
tions of the variables are not constant. Time tables therefore list tie
number, the me rns, -and the standard deviations for each correlation.
Converted scores with a theoretical mean of 100 ann standard devia-
tion of 20 were used in computing the correlations rather than rnv
scores.

TABr. 0.13-Intcrcorrclalions of variables cntering into the pilot lead crcw
aptitude score

X Y N Mr SDx Mr SDr rzr SI)rxr

Flying experience I........... Pilot stanine.... 514 91.71 l.m I -  20. O -0.12 0.01
Flyingexperienco ............ I'lot Informa- 600 100.21 19. &S 00.02 19.99 .21 .04

lion test.
Flying experience ............ Training corm 41, K. C. 18.19 97.73 18.8 .3 ,05

Pilot stanlno ................ Pilot 111forna- 514 100.22 .01 9.74 19.6 .32 .04tien est.

Pilot stanlne ................. Training con- 315 99.63 20.42 9L95 1M.18 -. 04 .05
mend gradle,

Pilot Information test ........ Training trom. 460 101.76 IQ.U W 7.73 10.3I9 .28 .0
mant grade.

IThe negative correlation of flying exierIcnce and pilot.slanino Is I 1rYly a r ullrt.u nf HIP f~lVthnt !, ,s
with longer experience were admitted to training at an early "•riod. mhen strinie reniretnents ur i-
tirely low.

TAMM O.14.-IntcrcorrCations of varlablc.s employed in dtcruining the naigator

lead crew aptitude score

X Y %IM lx SD Ir S41)r !rzr S9)rxr

xt y

Navigator proficlency test, Navigator Sta. 2 L 104.14 19.70 1 (r- 1 19,33 0..4 O.M

forin 1. nine.
Naivillor proflencncy test, Academic rade. 319 IG3 19.93 1AkA) 21.70 ,$4 .A
Naviator Iroflcflley test, Flight grnu1 ... 34' 101.93 21.93100.70 14.71 .21-Nnvinator [ r0f

Boi . gralle .1 GI 91 P 1 97 I "$' . 42
Nav latr stanl ........... hl r
Na Igutor ntnlno ......... I' h t grasle 3.. 7 ' I 1'f l X'1 1 11,74 .12 JA5

Academicgrade ........... light gra .. 3i9 V' 0 21,7Z IM .03 1 'I .' .03
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DEVELOPMENT OF THE FRENCI CLASSIFICATION
BATTERY

Misson to North Afriea
After the Allied invasion of North Africa, the French Air Force

(L'Armde do 1'Air Frangaise) was reactivated with the assistance
of Great Britain and the United States. A Joint Air Commission,
composed of representatives of the United States Army Air Forces,-
the Royal Air Force, and L'krm~e de l'ir Frangaise, was established
to arrange for mathriel and personnel. The training of men who-had
been partially trained prior to the 1940 armistice and the retraining
of former flying personnel who had seen active service before th8
armistice were undertaken in North Africa. While some untrained
volunteers were trained by the British, others were sent to the United
States for training similar to that bting given to American cadets.
Originally the selection of these French candidates was based primar.
ily upon physical and educational standards. In lieu of formal edu.
cation roughly equivalent to American high school graduation, an
examination iri such subjects as mathematics, geography, history, and
science was given, but aptitude tests such as those used in the selection
and classification battery for American candidates were not used.

Early in 1944 the Joint Air Commission received reports indicat-
ing that the elimination rate of French students in flying training in
the United States was higher than had been anticipated. When
Colonel Flanagan visited the theatre, members of the Joint Air Corn-
mission saw in his presentation of the results of aptitude testing of

American air-crew candidates a method which offered considerable
promise for use in the selection and classification of French person-
nel. Accordingly, a request was made that American psychological
personnel visit the theatre in order to aid the French authorities in

setting up appropriate screening procedures in North Africa.
Maj. Philip II. DuBois and two assistants, were selected for this

mission because of their familiarity with the French language and

their experience in classification testing. In preparation for the mis-

sion, Major DuBois visited several stations in Alabama where French

pilot trainees were undergoing instruction. Interviews were held

with commanding officers, flight surgeons, supervisors of ground and

flight instruction, and a number of instructors and students. It was

reported that the French trainees were highly motivated and appeared

to be the equal of American students in general intelligence, but that

their elimination rate was somewhat higher than that of American

students in comparable stages of training. Language difficulty was

suggested as cortributing to this lack of progress (much of the in-

Technical Sgt. John . Droste and Staff Sgt. Arthur Z. Cerf.
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struction was carried on through interpreters), although more im-
portant reasons appeared to be the lack of certain aptitudes, particu-
larly those associated with mechanical comprehension and with
coordination. It was recommended that a screening procedure similar
to that in use with American air-crew candidates, vith special erna
phasis upon measures of coordination and mechanical abilities, b6
developed for the French.

The detachment was furnished with French translations of the
American classification battery and proceeded overseas, reporting in
Algiers, Algeria to the Commanding General of the North African
Theatre on 26 April 1944. It was attached to the Joint Air Commis-
sion for duty. Conferences with members of the Joint Air Commis-
sion and staff personnel of the French Air Forces led to the establish-
ment of Centre do Selection Psycho-Physiologiqua de lAviation
Franaise. The head of the Centre, Cmt. Jean Malmejac, a trained
physiologist and flight surgeon, was well acquainted with the American
testing program and had previously proposed that the French employ
a similar procedure. Under his direction, considerable progress had
already been made in developing selection tests based upon tests de-
vised in Europe and in the United States,

Upon the organization of the Selection Center at the University of
Algiers, the preliminary translations of the printed tests were made
available to the French staff and further adaptations were made.
Items in the General Information Test having to do with American
sports and American aviation terminology had to be replaced by equiva.
lent French items, with the aid of French experts in these fields. The
difficulties of constructing a. usable translation of the Reading Com-
prehension Test were considerable, since no equivalent material was
found in French sources and since the complexity of certain passages
made translation difficult. For the Biographical Data Blank, many
adjustments had to be made in order to develop items which would
adequately represent the French educational system and French cus-
toms. For most of the other printed tests, no unusual problems arose
in the preparation of the French versions. Instructions for the psy-
chomotor tests were rewritten entirely, special care being taken to
make all directions as clear as possible since the French candidates
had not been screened by an instrument such as the AAF Qualifying
Examination.

The American detachment set up a systematic training program for
the French staff, many of whom were members of the Forces Ferninines
tie l'Air, or French WAC's. Instruction was given in the theory and
practice of aptitude testing, psychornotor examining, and statistical
computation. Visits were made to French combat units operating in
North Africa, Sardinia, and Corsica, and it was learned that combat
requirements in the French Air Forces were not greatly different from
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those in the American Air Fortes and that the traits and abilities re-
garded as important for success were generally the same.

Preparations for the first testing were completed by July, -when tilt

psychomotor equipment arrived at Casablanca, 'Morocco, f rom the
*United States. It was decided to examine a maximium, of 18 candi.
dates a day (1 days a week, with the F rench staff in charge of all
operations, assistance being given when necessary by the Americans.
The order of group test a dministration, together with code numbers,
time limits, and scoring formuhoe, is given in table 6,15. In parentheses
after the name of each test is the title of the corresponding American
tests. The codo numbers are the same & .: os of the corresponding
Amnerican test except that the initinl. letter "C" was replaced by 'IF."

TAnLY. 0.15.-Printfras in t he Frrnrh ciat"icaa on battcry

coas Time Scoi~rng

formula

F1EMSE ...... normatlap.ij nac infl~n~a ........ 30 R+0I3
F16161.G ...... Inteprfiallon des Insti1s~el~ I~uments oBdI C ompe.n- 51+

5100)11).
V1814T ........ Con pthenslon d- Ia Lcture (Teti Con..nlo).......... 30 R+-015

MPLOII-MOB orlentatfin Spealae ($14 tlen~r(f a it.......... 23 fl+013
F1TOB ........ 0 Ojratlon5 Nurnfrlqe3 V-UMefIcfl OOMUOns) ...... ........... 10 R-3V't
FP610A....... Vitsse d'Iden t Inc=l fIent icaon ......... 4 R-W
?P022A. ...... Lecture des Cailtans 11W ReadIng)........................ 9 R+OJ5
FP0621A....... Lecture des Tanbles (Table Readint) -...................... 15R0/

IOMB ........ 11rinclips NMcaniques (Mechanical Principles)............... 20 RI/3
F12000......lasonnement d'Arithmellque (ArIthtnet o Ileasonint).........35 R+0I5
F)~ii2B......1onn~es Blographiques (Bilographkil Data Blank).............. 35 R-IV

With the exception of Operations Numeriques, Vitesse d'Identiflca-
Lion, and Donn~es Iliogphiques, scoring was accomplished by mark-

ing all questions omnitted with the "A" response, and then scoring with

the rights key. Thiis procedure was designed to get scores that would

correlate highly with scores obtained by the usual American f ormulte.

F or a series of 5-choice items, and on the assumption that "A"l responses

are correct in 1/5 of the omitted items, the effective scoring formula

for a test scored R+0/5 is fl-W/4. The French edition of the

Numerical Operations TesL was scored by the usual formnula, R-3W

wt~hile, the American formula h-.W wvas also used with the French

versions of the Speed of Identification Test and the Biographical Data

Blank
The psychoniotor tests were administered. in the usual linear order

as listed in table 0.16.

PiNulA pexleritO tips Doigts (Finger Dexterity).
FP4IOB1 l'oursuite Circijinire avec Diffusion do 1'Attentlon (Rotary Pursuit

With Divided AttentiOn).
FPIIjD Teinp~ de Reaction WvC fllscriniition (Disorimina tiOn neaction

Tritn).
FM i101A COoritnat ion BluintiuCelO (Two.IHand coordination).
FM7O1 A Coordinaion coniplexe (Comnplex Coordination).
FINII-101 Coutroio du Palonnier (Rtudder Control).
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Two psyclioniotor te-As were lengthened over the Anwrican prnc-
lice. Eight trials instead of live trials were given on the Finger Dex-
terity Test while with the Rotary Pursuit Test2 a fourth trial was
given without Divided Attention after the second and third trials
with Divided Attention. By considering each pair of trials on the
Finger Dexterity Test as a single part. score, a uniform number of
four part scores were obtained on each psychomotor tesA. It was
found possible to maintain the usual 15-minute over-all time allow-
alnce. This systein of a uniform number of part scores on all psycho-
motor tests was adopted as a means of facilitating later stati.tical coin-
putation on the results. On the Discrimination Reation Time Test)
tile final accumulated score was subtracted from 400 so that the final
score used in classification would be positive.

It was decided to compute stanines for five specialties, bombardier,
mechalnic, gunner, navigator, and pilot.. In th' computation of
.tanines, weights for bonbardior were based upon those used in the
November 1943 American classification battery. Weights for me-
chanic, navigator, and pilot were based upon results of research on
American students conducted at Headquarters Training Command,
while weights for gunner were originally worked out at IHeadquarters
Army Air Forces. Some adjustments in till weights were made in
conference in the Office of the Air Surgeon, Ifeadquarters Army Air
Forces, prior to the departure of the mission, and final weights were
agreed upon by the French authorities. These weights, applied after
the test scores were reduced to standard form, are listed in table 6.17..

TAnLE 6.17.-WcIghts uaed In North African te.A0nu of Frcnch air.creto candldatcs-

W~eihta

Test

Gener,# Information .................................................. I1 ....... 4
Wtsum'm corn mlrchenslon IL ........................... ..

eailng tomprehenilon.................................... 9 6 10 . 2 $
SpatlH- orntstion I ............................................................. 6
S|,ttiai ornatsion it .......................................... ........ .......Ii 7
Noncle ojIrattons ........................................... ...... 12 .
Dial an'! taih .r ...a ............. ............................ 6 3.. . ..
D i Mofh ai ent lntto .......................................... 1. . 2

chainlmrine dr, .k..n.. 0 . .............. :... ..
Arihr,tlc.lton nk .... ........................................ ....... ........
Bi- qrnlicisi %r, ta blank..................... ....... ........... . .. 12 it)
Pr r (dextirity ....... 1te3t.on........................ 3 .

t'. i'ilr, t with di4i44 52 n, ...................... .......... .
- imnntion ...... e............................27 10 12 .

h v i ciqiInftlon .... .............................. ........ 1 W 15
in A'irx Crinnn .. . . ...... 10 4 ASR d er control .......... ........... ...................... .......... .... .. r

From aggregate weighted sores (tle ,%nns of thme weighted stand-
ard scores) stanine conversion tables were determineI in the uual
fashion, i. e., by allowing approximately 4 per'..it 1's and Is, " mr-
celit 8"s and 2's, 12 percent 'Is and Ws1 17 lwrcent tI's and 's, and 24
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percent 5's. By definition, therefore, French candidates had-the same
distribution of stanines as candidates in the United States.

Means and standard deviations of the printed tests and the apparatus [
tests are listed in table 6.18.

TAai 6.18.--Meani atd standard' deviations -of ,ates -administered to French
air-crei candidates in Yorthi Africa

,Ced. . AIDeaatit5S- .N .C (8D

• pF, as x ..- ...... Genera| nformatio ..................................... . 6" ' 4.1 15 ~ 0-10
FI61GB........InstrumentcomprehensionU ....... ..................... 694 27.67 f0
F1614H ....... .Reading comprehension., ........... ..................... 694 11.76 l11
FP601B . ... Spatl orientation L .................................... 695 29.87 7.11
FP a B........ sp tial orientation IL:.................................... 695 21.42 7.o 1
F17021.. ...... umerca operstion . .......................... 694 69.65 27w I
FPSIOA....... 8eedofldentillcation .............. ............ . 69 V1.02 10
FP622A+2A.... Dialand table reading ...... 6.................... 89 90.64 1.4
F10B. ... Mechanical pinle...: ............. ... 16.2 &0o
71200 ......... Arithmeticronwe ............ ; ........................ 10.87 &64
IEO02' Bi...Iographical data, natvigator ..................... M, 14.23 2.53
FEOg2.....Bioraphi ............. ............... 9 30.9 4.16

FMII6A ........ Fingerdexterity ....... .......... ............. ct' 250.6( 27.19
FP410B ....... Rotary utult .......... ..... ................ 681 19.60 73.80
PID ........ lDiserml nation reaction time............ .. ....... 61 2S& 29 37.03.

FMIOIA ..... ;... Two-hand ooordnatotL .............. . 681 40L.70 06.5
7MN12013........ Rudder control ........................................... 6et 234.91 132.7
YM7lk.: ....... Complex ooordIlnato..................................6 61 3 45 10.06

In evaluating the means and standard deviations of the printed
tests, it should be remembered that directions were rewritten, ex-
tensive changes were made in the content of the General Information
Test and the Reading Comprehension Test .and that the scoring
formulae differ considerably from those used with American candi-
dates. With the psychomotor tests, the score on the Finger Dexterity
Test is the number of pegs turned in eight trials of 35 seconds each.
The score used for the Rotary Pursuit Test was time of contact in
hundredths of seconds for four parts, each consisting of five 20-second
trials, and with Parts II and III given with tho Divided Attention
feature. The score on the Discrimination Reaction Time Test was
the time for reacting to 70 stimulus patterns in hundredths of seconds
subtracted from 400. On the Two-Hand Coordination Test. the score
was the time of contact in hundredths of seconds. After the second, I
fourth, and sixth trials, a 20-second rest period was used, there being
eight trials in all. The score on the Complex Coordination Test was
the number of matchings in 8 minutes, while for the Rudder Control
Testthe score was in hundredths of seconds fvr four groups of three
30-second trials.

On 25 August 19.14 the American personnel departed for the United
States. It was believed that the French had quickly grasped the
essentials of psychological processing and were fully prepared to carry
on further development of the Center.
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Udse of the French Battery in the United States

Late in 1944 it was decided to administer the Classification battery to

French eliminees from pilot training in the United States in order to
furnislr information for use in their- reclassification as -boinbardiers,
navigators, or gunners. Testing was inaugurated on 2 January 1.45
at fedical-and Psychological Examining Unit No. 0, Keesler Field;
Miss., after Headquarters Army Air Forces had sutercd from the
Prench authorities in Washington permission to use the-translations
of the classification tests developed in connection with the iiission to
North, Africa. Mlajor DuBois and Staff- Sergeant Cerf i who bad
been members of the North African detachment, visited Kesler Field
and trained personnel there in the administration of the French
battery.

In July the testing of Frencl pilot eliminees was transferredto the
.newly reopened Psychological Research Unit No. 1 at Maxwell Field,
Ala. This change was made in order to avoid unnecessary transport&--
tion, since Maxwell Field was the site of one of the largest training
centers for French students.

In developing methods, for testing French pilotAeliminees, efforts
were. made-. make all procedures as nearly equivalent.as-possible to
,the procedures used in handling American trainees. Special nortning-
techniques were devised that took into account the differences in diffi-
culty of the American and French versions of the tests. In cases where
scores were available from the testing of a- French student in North
Africa, the original scores were-used as far as possible in determining
the stanines, as no stanihes from French sources were available.

From 2 January 1945 through 6 November 19.45, a total of 209 French

pilot eliminees were examined with the classification battery, 168 at

Medical and Psychological Examining Unit No. 6 and 101 at
Psychological Research Unit No. 1.

PSYCIIOLOGICAL MISSION TO TIE PhILIPPINES

In the early spring of 1945, after Manila had been retaken and Far

Eastern Air Forces Headquarters had established itself at nearby

Fort McKinley, plans were laid for the utilization of Filipino pilots

in the continuing air war against Japan. It was planned to retrain

certain of those who, before the war, had flown in the United States

Army Air Corps but whose skills had necessarily declined during the

years of guerilla warfare in the Philippines. In addition, plans were

initiated for a Philippine Air Force with training of new pilots to be

undertaken, initially at least, in the United States.
Selection of personnel for such training became tle responsibility

of the Surgeon of Far Eastern Air Forces, Col. Keith Simpson. He
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decided -to utilize, in all essentials i the system of aircrew selection in
-use-in tile States. Facilities available in the-Philipplnes permitted th
adliinitration of the necessary physical exaniinations but there were

on hand neither the equipment nor the- specialized personnel required
to adtninister andninterpret the-results of psychological aptitude tests.
Accordingly, Col. Siiripsoiii in April 1945, proposed to the Office of
the Air Siirgeon that aviation psychologists:be sent to the Philippines,
lo reinedy the deficiency.

Uncertainties surrounding th2 formatior of the Philippine A*r
Force, together with the somewhat reduced priority assigned the
project as a result of (le greatly stepped tip tempo of the air war in
the Pacific, resulted in inevitable delays. ' It was not until 2 -July
1945,'that u concrete proposal could be formulated. On that date a
letter, "Selection of Filipinos for Pilot Training," was sent from Wash-
ington to General'MacArthur's Headquarters in Manila. This letter
offered the services of 3 officers and 12 enlisted men, together with
testing equipment, and stated that they would be sent to the Philip-
pines on request.

On 27 July a radio reply asked that personnel and 'equipment be
sent to fanija "without deliy." It authorized air transport for
,personnel, and- 1000 lbs. of test materials. Psychomotor equipment
was to be sent "by earliest water shipment."

Circumstances connected with the arrival of V-J Day, rapidly
changing~dolicies with respect to release of men from the Army, and
especially djislocations of transportation facilities occasioned by the
post-surrender invasion of Japan all militated against a prompt
response to the Manila request. However, after some uncertainty
during August concerning the issuance of orders, there was assembled,
a party of 3 officers and 11 enlisted men, chosen largely for its eager-
ness to -undertake the venture and representing a good range of skills
for the task at hand. The group reported at Hamilton Field, Cal.,
on 9 September, processed and ready for overseas shipment. The
party consisteil of: Col. Frank A. Geldard, Commanding; Capt,
Chester W. Harris; Lt. Franklin Bacon, Jr.; Technical Sgt. George
N. Bollinger; Technical Sgt. William H. Fitts; Technical Sgt. Austin
J. Jernigan; Staff Sgt. Wayne D. 'Schall; Sgt. William A. Crowdis, 'I
Jr.; Sgt. Homer G. Perkins; Cpl. William T. Crozier; Cpl. George
R. Welch; Cpl. Robert C. Zwahlen; Pfc. Charles V. Crump; and
Pfe. George W. Smith.

While personnel was being brought together, work was under
way at the School of Aviation Medicine, assembling and preparing
for shipment a complete "line'" of psychomotor apparatus, together
with necessary "spares" and replacement parts. There was also pre-
pared, at the Training Command Headquarters, Fort Worth; Tex.,
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an adequate stock of test booklets, answer sheets, and-similar supplies,-
to accompny the party. While at Hamtilton Field, negotiationsI
were entered into with Pacific Overseas Air Technical Service Com-
mand,-Oakland, C6l., relative to the plisibility of getting the psycho-
)ilotor equipmeit sent to Manila by air transpQrt. Westbound
freight had greatly diminished- since tei initial occupation oflaiat
and ATSC agreed t0 effect thb change iftlieiheatre authorities would,
approve. Such approval was requested- by radio and was, given.

A11 equipment, 5V/, tons of it, was flown to Mitnilan, arriviing aC the
Air Depot at Nielson Fieldjust 1-mdith totfle day after it ha been
pa&ked jin.'an Antonio,. 'rex. This-circumstance h ad nmch tdo
with the success of the mission. In fact, ,had the alppiitus been
sent by water, as originally planned, it is quite certaiii that several
accomplishments could not have been realized in the allotted, time.

Tiegroup left Hamilton Field in a C-54 airplane on 15 Septemler
and arrived 2-dys later at :Nichols Field, Manila i brief stops havinig
been made enroute at Oahu, Johnstofi Island, Kwajalein, and Guam.
Itreported to the Headquarters of Far Eastern Air F6es, For Mc-

Kinley (7. miles southeast-of Manil*) the same day. Quarters were
o0taified there and the Psychological Mission to thePhilippines (as
it had come to call itself), was assigned to the Surgeon for duty.
throughout the- next 3 -months all work was to center on the Fort
McKinley Headquarters where adequate facilities were made avail-
able-suitable living quartel, for both officers and men, "office" space
(a wovenbamboo hut but suited to the climate), transportition (two
"jeeps" and a weapons carrier), messing arrangements, and various
miscellaneous base services.

It was a matter of -some surprise to -learn, on arrival, that Colonel
Simpson had been forced by a serious chronic illness to return to the
States just the previous week. However, continuity -of planning had

been well preserved in the appointment of his succegsor, Col. Diamn H.

Summers, who gave never-failing and whole-hearted support to the

mission on all occasions.
It was only a few days, so promptly do such things get done-in an

active theatre of operations, before the Psychological Mission to the
Philippines could be said to have "gotten its roots down," had assessed

tio local situation, and was in; a position-to make-concrete plans for

the accomplishment of its work. Preliminary discussions with Col:
John P. Ryan, Acting Chief of the Philippine Air Force, lead to the

decision to establish necessary testing facilities at Camp Murphy, the

chief encampment of the Philippine Army, situated some 5 miles
northeast of Fort McKinley and a similar distance from Manila.

Many of the immediately available applicants forthe Phiilippine Air
Force were already stationed there, in replacement battalions, and in

7o324-41-2 
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any case no site superlor to Cam liMurphy suggested;itself. There was
some discussion of the possib-xlik of setting-up the testing facilitiesat
Lipa Aik Strip, 40 miles south of Manila, where it was thought future
expansioinmight provide a centrkl pilot training station for'the'archi.
pelago, but plans for this development were not sufficiently well ad-
v anced at the time, nor have they progressed notably since.

W1hereas Camp.1furphy was considered to be well situated for the
estabiishmnt of a testing center, an-examination of its facilities did
not provide high encouragement. In their retreat from Manila the.
Japs hadodeinolisbed nearlyall buildings as, indeed, theyhad done at
thatthe reorganized Philippine-Army was living in a vast tent city,

mired down following the freqUent tropkaI rains and otherwise chok.
ingin the clouds of dust thrown up by an-unbroken stream of Army j
vehicles pounding past its gates.

However, survey of the camp area revealed there to be available
a plot of high ground having good drainage and-situated well away,
from the busier highways. Moreover, it was learned thWat there could

be constructed, in-aiminimum of'time and mainly from prefabricated
nmaterials onhaid, suitable buildings for an- examining center. - The
Chief of Staff of the-Philippine Army, Major-General Valdes, upon
having the needs outlined to him, directed that the-construction should
be begun promptly by the-3d Engineering Construction Battalion of
the Philippine Army, that it should follow faithfully a ground plan
designed by PM , and that the building should be completed in a
20-day period,, weather permitting. The schedule was very closely
approximated. Bulldozers levelled the site, construction began on
October 11, and the center was ready for occupancy about November 1.

A description of the buildings and- their equipment will be given
later in this account. While construction was in progress, and while
awaiting the arirval of psychomotor apparatus, PMP (lid not remain
idle. It had set several goals for itself': (1) to administer the written
tests in the AAF battery to representative Filipino populations with
a view to determining whether the contents were entirely applicable
in this new situation. It was judged that certcahiof the tests might en-
counter difficulties of language, despite the use of English in the school
systera ofthe Philippines. Moreover, it was known that one test, the
Biographical Data Blank, contained items entirely inapplicable to
the Filipino scetie; (2) to determine whether conditions of test admin-
istration needed to be varied from those obtaining in the States. The
question of time limits was' thought to be an especially important
matter; (3) to contact responsible persons, either ln the military or
civilian populations, who could be trained to administer and interpret
the tests. Since the stay of PMP was to be limited to 3 months it was
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important that permanence of the etu6rt'bguaranteed in this way.
(4) to-take advantage of the possibly ready ftvaila1Ib1ty of combat
records in the Air Forces operating under Far Eastern Air Forces
Headquarters and to further the general progam of the psychological
work in the AA F by performing studies on the effectivene'ss of~ class-
ification test scores in prpdicting combat performance.-All.aims were kept consiintly in view and, through suItabl assign-

ment of duties and responsibilities within the group, all projects wire
worked on nearly simultaneously.,

Experimental Administration of Tests

Four-groups of experimental-subjects, representing a considerable
range of backgrounds and potential capacities, werogiven the -written
tests, The groups were t

(1) Students enrolled in the,
was a natural group to select for an initial -tryout. Age range and'
academic and cultural 'backgrounds were about what would be ex-
pected of applicants for the new Philippine Air Force. Indeed, the
Universit y contained a number of actual applicants, young, men who
had volUnteered early,,who had already survived thephysical screen-
ing and who were awaiting the officialadministration of the aptitude i
tests before their applications could-be procesmd finally. Those fall.
ing in this category were, of course, avoided in the initial experimental
testing of University students. They were later to take the tests
"for keeps." The experimental group at the University consisted of
t4 men. Approximately three-quarters of them were enrolled in the
College of Engineering; the remainder came from the College Of
Liberal Arts. Members of this group ranged in age from 18to 24.

(2) Students from a city high school.--Throughl the cooperation,
of the Philippine Department of Instruction it was arranged to test
94 boys froin the Mapa (East Manila) Iigh School. This, group
ranged in age from 15 to 23. The subjects were approximately equally
divided between third- and fourth-year students. The Mapa School
draws its students from a densely populated area of Manila, an area
judged to be made up largely of "middle-class" families.

(3) Students enrolled in a provincial high school.-There were
selected as representatives 92 boys from the Rizal High School in
Pasig, the capital of Rizal Province. Students in this school are
draN:n from a population made up largely of artisans, laborers, and
farmers. Ages ranged from 17 to 24. The students tested were aboui
equally divided between the third and fourth high school years.

(4) Sltudents having some formal training in mcchanis.-A.
group of 49 young men enrolled in the Philippine Arts and Trade
School, Manila, were tested. In normal times a key institution in
the vocational educational system of the archipelago, this school had
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physical existenee, lust after the witr, only in tle shops of the Ordnance
Department of the United- States Army. Filipino boys, carefully
screened by.-competitiye, e aminations, were assigned as apprentices
,to work'in- shops reparingautomotive engines, snall arms, artillery,
etc;. All sti!dents acquired some skill in the operation of power ma-
chinery, hand tools, and' in the use of blueprints. The group tested
rangedin age from 17 to,34 and in formal education from primary
chool to second-year college.
The first three groups consisted exclusively of volunteers and all

signs pointed to their motivation as being extremely high. They
had been informed, at the time of volunteering, of the experimental
nature of the testing and of the intention to keep the test scores on

file in Philippine Army Headquarters, to be used 'if needed in the

event of subsequent-applicationfor flying training. The fourth group,
theomechanics apprentices, was-not composed of volunteers in the same

sense. Since they were receiving a.. daily wage which they g.uld not
forego itthad to be arranged to release-them from work, with pay,
for-a day of testing. Their only reward thus consisted inirelief from

the daily shop routine. However, their ds-Ari-to do weill-on the tests
was plainly evident, especially since the ifyiportance of the testing to

the Philippine Air Force was carefully explained.
Distribution statistics for 'the four Filipino groups-:oand a United

States comparison group, consisting of 712 air-ciew cmia.1dates tested
at Medical and Psychological Examining Unit No. 6,, ire given in
table 6.19. The tests administered to Filipinos inclue all the paper-

and-pencil tests of the Aviation Cadet Classification BRt tery of June

1945 with the exception of Coordinate Reading (CP224B), Biograph-

ical Data, Blank (CE602D), and General Information (CE505F).

TAZ 6.19.-Means and standard devlatfo ,* of printcd caisiftlcafois tests for
four Filiplnogroups a-rd one United States sample

Trude Rital High im 1ps ih Unv. tit A;. a. 8am.-
School School School Phil. Pi

Test Code N-49 N-92 N-94 N-74 4712

M SD M SD M 8D MINU 8D M SD-

Mechanleal princilpei... C100311 ..... 20.9- .2 214 &S 21.9 7.0 24.6 7.2 28.3 &9

Atmetler.onin l .... l6.......3 4.0 3.0 Li 6.3 7.9 12.0 8.8 11.4 9.3
)Ll and table readling... CPG621-2A... 18.6 5.8 20.0 10.2 2.7 2.$ 31.2 9.1 29.4 9.

Flying InformatLon . CEIA-B.. &0 2.8 9.0 3.4 7.9 3.6 &6 3.5 1&2 &
Mcchannic lnrortontlon. C905DB..... 3.5 4.2 .2 2.7 .2 3.0 1.7 4.8 7.3 S7
$pV dofiltit flCttlon... Cl'O10A..... '23.2 9.2 27.2 9.4 31.9 9.0 32.5 7.6 34.9 7.6
I adint comprrhenslon. CIG1411 ..... 2.4 &4 6.8 I , 8.4 8.2 12.7 I11.2 17.1 1&0
NuMcrloil operatlons(l") C170211 ..... 9.6 .6 12.6 7.2 13.9 7.3 186 7.8 17.4 a.I
Nu111ric,. 1op cntlons(lI) C170211_.. &2 &3 8.01 &. 1.8 8.6 14.4 7.1 1&0 &9
sputlilorkntutlonI ..... CI',W111 ..... 20L619,7 26.7 82 27.8 7.9 27.9 7.1 2&.4 C.
Spat ilorhntaitlon I I.... Cl131B..... 19.9 10.8 21.7 12.1 28.9 10.6 29.0 10.2 32.6 &.I
VirMetIcalJudgment ...... CiM0C..... 2.5 7.4 2.0 7.7 6.1 7.8 9.8 8.4 =0.7 8.4
imstrunnit comprtn. C16C..... M4? 7.8 1&.0 9,3 20.8 9.0 23.5 10.1 2&3 11.4

I Foihl PJ-51iA ws lvIen to the Tmdo School Vesp. Tb. U. 8. Sample for this tat was 1E7 aIruBW
cawlts examined at PRU No. 1.'
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Coordinate Reading was not used since it, was not planned to derive
iadar operator stanines; it had been weighted only for this specialty
in the June 1945 battery. Biographical Data- Blank-was iudged to be
in needlof revision before being adninistered to Filipinos. The con-
tent of General Infoirmation, had been judged to be sdmewhat inap-
propriate; it was-decided to substitute Flying Information (CESlA.-
13) for it.
In Table 6.19 it will be observed that, for many of the tests, the

four experimental groups arrange themselves in-the order, from high
to low: University of the Philippines,1Mapa High School,Ilizal Iligh
School, and Trade School. Important exceptions are the results on
FlyingInformation and Mechanical Information. On the Mechanical
Information test the Trade School group is superior to each of the
other groups. it was anticipated that this would -be the case since
the Trade School students were currently receiving .instruction in
variousaspects of mechanics. Form PE511A of the Flying Informa-
tion test, a revision prepared for use in the Philippines, wits given-to
the Trade School group; consequently no comparison of the Trade
School with the other groups can be made for this test. For the other
experimental groups the order of "goodness" of performance on Fly-
ing Information is7reversed from that observed for tihe maiority of

the tests.
The differences in mean scores among the groups were evaluated by

computing critical ratios. These are presented in table 0.20.- The
Filipino, groups, it was found, have significantly lower means thadn
the United States sample on most of the tests, an outstanding excep-
tion being Spatial Orientation I, for which there are no signifleant
differences among the groups. The university students made higher
scores than the other Filipino groups on most of the tests, a result

TAtiLI' 6.20.-Critical ratios of differences in means of printed Icsta among four

Filipino groups and one United States sample'

Test Code 1-2 1-3. 1-4 1-5 2-3 2-4 2-3 3-4 3-5 4-

.Mechnnicalprinciples... CIow], ..... 1 8.0 11.7 9.0 2,4 4.1 3.3 1.6
Arithmeticrt ning .... CiO6C..... -I. 5 $.8 9.2 14.8 4.8 7,2 10.0 2.8 3.7 11

)lI and table rending... CI21-2A... -1.6 34 8.4 8.2 &7 7.4 7.6 3.9 4.4
Flying iformation ...... CE5IIA-B.. 13.2 11.6 9.2 - -13 -4.4 - -2.1 -

Mechnnicnl Information, C9M)I ...... 9.0 17.1 18.0 &7 2.3 2.4 -2.2 6 -4.8 -1L9
Spcdo Identification. CPIOA. 2.6 3.1 7.5 8.6 * 4.0 5.3 3.5 S4 2.
leading comprehension. C161411 ..... 3.1 8.9 10.1 16.0 :.8 3.7 6.7 1.3 &2 3.7
.Numerfeal operations C10211. -1.3 4.4 6.0 9.2 40 6.1 7.4 .2 3,9 11

().
Numerical operations C170211 ..... * 3. 9.2 10.9 11 3 7.3 3.3 4.81 1.7

(1).
Spatial orientation [. CPW01I. S 1.9 1.3 * 1,0 * * * 5

Spatialorientation 1.... CP'nB..( l 2.9 ' . 8.3 & 0 0 4.3 4.8 .4.3 4.7
Prnctical judgment ...... C]0o1C..... 10.6 ;j.8 21.6 1M3 2.9 6.1 5.3 .6 17
Instrument comprehen. CO6C ..... 7.8 10.1 30 4.9 7.4 20 4.9 3.1

sion. I..
A egative sin Indicates that the difference Is In fAvor of the Vroup idtentifIcl u rmni. A dmh In the

table Indicates that no comparllton was mdle, since the groups took difert formis of the tests. Aa
# asterbik Indicates a critical ratio less than 1.0.
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uhich was expected sinpe the university groups were highly selected
-with respect to academiicaptitude. The only test in which the Trade
School students wore 'superior was fechanical lnformation; this
result was anticipated, since the Trade School students were receiving
instruction -in mechanical work. The tests on which the University
of the Philippines group differs significantly from the United States
group are, for the most part, tests that demand mechanical experience,
and information and flying experience and information.

The Question of Time Limits
Because it was surmised that speed of reading English might be a

factor limiting the performance- of Filipinos, despite the formal use
of E nglish in the schools of the Philippines (native dialects, chiefly
Tagalog, are used in nearly all- other relations), an investigation was
made of the effect of increased time limits on the performance of
Filipino students on certain tests of the Aviation Cadet Classification
Battery. In particular, the investigation was planned for the follow-
ing tests: Mechanical Principles (C1903B), Mechanical Information
(CI905B), Flying Information (CE511A-B), Reading Comprehen-
sion (CI14H), and Practical Judgment (CI301C). The essential
question to be answered was: Are the time limits utilized in the United
States, on tests that are judged to have a large verbal component, ade-
quate to permit Filipinos to make optimum scores?

The samples used in this study were; (1) 49 university students,
and (2) 49,students.of the Mapa (East Manila) High School. The
technique generally used was to administer the test with standard
time limits, to have each examinee circle the number of the last item
he had answered, and then to permit an extended working period in
which the examinees completed as many more items as possible. In-
structions were given not to change any answers already recorded and
not to go back and do items previously omitted. Proctors were alert
to enforce these instructions.

The results, for each test in question, are presented below:
Mechanical principles (O903B) .- The effect of allowing an ex-

tended period was primarily to increase the standard deviation. For
neither sample was the mean increased. It was concluded that the
standard time of administration was suitable and desirable.

Mechanical in formation (01905B).--The giving of additional time,
sufficient to permit the examinees to complete all items, did not in-
crease the mean score when the test was scored according to the for-
mula: R-W/3. The low mean on the test pointed to the necessity
of examining it with a view to appropriateness of content for Fili-
pinos. This was done and a revision (PI905B) was subsequently
made.
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Flying information (CE611A-B).-During the administration of
form A to the university sample it was noted that the examinces worked
very rapidly. At the conclusion of the ftandard 10-minute working
time a survey was made and it was found that,80 percent had com-
pleted the test. The plan to .extend the time limit was therefore
abandoned though, like Mechanical Information, the test was subse.
quently revised because of certain inappropriate contents. The Fili-
pino form (PE511A) required 15 minutes.

Reading conmprehen.wion ('716141).-The effect of allowing ex-
aminees an extended working period on this test was to increase the
mean, but only slightly. The increment was so small that the con-
sumption of 10 additional minutes was not considered warranted.
The original time limits were subsequently used.

Practical judgment (('13010) .- It was found that nearly all ex-
aminees had finished at the end of the allowed 30-minute period. No
adjustment was therefore necessary.

Thus, somewhat to the surprise of all personnel of PMP concerned,
the initial assumption that language difficulties would militate against
maximal performance was not confirmed by the experimental testing.
The results dictated that United States time 1imits be preserved and
this was done in all subsequent testing.

Arrangements for Permanence
Contacts were made early to insure that the efforts of PMP to

establish a selection and classification service for the Philippine Air
Force would result in a permanent gain. Through the cooperation
of President Gonzales of the University of the Philippines suitable
arrangements were made for Professor Isidoro Panlasigui, Chairman
of the Department of Psychology, to serve is director of the psycho-
logical work at the Medical and Psychological Exnihining Center
when it should become necessary for PIP to take-its departure. It
was arranged, through Philippine Army Headquarters, for Professor
Panlasigui to be appointed Special Consultant to the Philippine Air
Force. Also by the time the buildings at Camp Murphy were finished
and testing could be undertaken, there had been located suitable su-
pervisory personnel who were on hand throughout the period of
testing Filipino aircrew candidates and who, then and later, under-
went an extensive course of training in procedures used in testing,
scoring, and evaluating results. Notable among this group was Capt.
Daniel Limbo, a former student of Professor Panlasigui and man of
broad educational experience. Ie became the first military director
of the Camp Murphy unit upon the termination of PMP's work. By
the time the latter event occurred arrangements for an orderly trans-
fer of responsibility had been effected. The Headquarters of the
Philippine Army had published an authorization for a permanent
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sychological processing urnit at Camp Murphy. The Table of Organ-
ization and Equipment,d1ted.26 Nov 45, called for 3 officers and 15
men: 1 major (Chief of the Unit) 1 captain (Chief of the Group
Test Section) ; 1 1st lieutenant (Chief of the Psychomotor Test'See.
dion) ; 3 technical sergeants; 2 staff sergeants; 4 sergeants; 6 cor.
porals. The Table of Equipment included two jeeps and a weapons
carrier and various items of shop, laboratory and office equipment.
The unit was formally activated within the Philippine Army under
General Orders No. 239, Philippine Army Headquarters, dated 3
December 1945.

During the last 3 weeks of PMP's stay in the Philippines the chief
duty was considered to be that of prqviding the Filipino condidates
for assignment to the unit with intensive training in the operation of
-a psychological examining unit. Though the number of trainees
responding to the-call for men to staff the unit never came to table
strength, those reporting and taking the course of truining were apt
and, by the end of the 3-week period, a sufficiently .arge and vell.
,trained group of Filipino examiners was on hand to insure that the
Camp Murphy unit need not fail in its assigned task for want of pro.
ficieney in testing techniques. The only disquietude felt by the mem.
bers of PMP concerned the probability that rapidly shifting policies
within the Philippine Army might cause withdrawal of per.nnel I
from the unit or that the vicissitudes of petty politics to whicl, un-
happily, many agencies in the archipelago are subject, might work
to the misfortune of the work so auspiciously begun.

Combal Records

PMP arrived'on the scene too late toperform as effective a study on
combat records as it would have liked to have undertaken. However,
quite complete records on the 307th Bomb Group of the 13th Air
Foreb were available at Clark Field, about 60 miles north of Manila,
and these data were procured. They will not be described here since
they are presented in Report No. 17, "Psychological Research in the
Theatres of War." A journey to Samar, Headquarters of the 5th
Bomb Group of the 13th Air Force, revealed this organization to
have so far broken up as to make practically all records unavailable.
Other organizations under Far Eastern Air Forces, the 5th Air Force
and the 7th Air Force, were in Korea and Okinawa respectively,
and were inaccessible. In any event, by the time PMP arrived in the
theatre, most bombing-error data had either been forwarded to Wash-
ington or, if it appeared inconsequential, had already been destroyed.

Selection of Weather Observers
One of the service functions that the Psychological Mission to the

Philippines was ealled upon to perform was that of screening a group
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of Filipinos of the Philippine Army for training as weather observers.
Certain paper and pencil- tests of the Aviation Cadet Classification
3attery were used for this purpose. Scores on these tests, Weighted

in the manner described below, were then used'to derive a composite
store that was used in ranking men in the order of their probable
competence to pursue such a course satisfactorily.

Lacking any empirical data as a guide, the tests to be used andthe
weights to be assigned to each, of these tests; were determined in- the
following manner. First the syllabus of the weather observers course
was examined. to secure suggestions regarding the abilities demanded
of students in such a course. The ability to readztcchniM material in
English, such as that found in Army technical manuals; the ability to
make simple n unerical calculations rapidly andaccirately; the abil-
ity to read weather instruments, such as barometers, and temperature
charts, maps, tables, etc.; and the ability to understand and to operate
such histruments as the theodolite, appeared to be the important abili-
ties demanded by the course of instruction. Second, a conference was
held with the United States Army officers who were responsible for
training these Filipinos as weather observers to secure from them their
concepts of the relative importance of these abilities in pursuing such
a course successfully. Following this, there were selected from the
available tests those to be used and these were assigned tentative
weights. This selection of tests and set of weights was then proposed
to an approved by the officers responsible for the instruction.

The tests selected and the weights assigned were as indicated in
Table 6.21:

TA LE 0.21.-Tests in the Filipino wcathcr Observer Battery

De.&Ired Actual tDwrelt Actual

Test SD weight weight Test 8 weight weigbt

Peadlilg comprehen. NumnerlCSiperatlons,
ion .................. a 3 , o ................. 7 7. 1

coorlinate reading .... Is 10 Numerical operatioms.
Dial md table ........ 10 1ck.............. 7.
Mechanigprncaples 6 10 1 1 Arithmetic rc;;osln . 1 Is 2

The actual weight given in the right-hand column above was used as
the multiplier of the formula score of each test, and the resulting
products were summed to secure a composite score.

Distribution stati, C, s of these composite scores for the 42 Filipinos
who were candidates for the weather observer cvurse are as follows:
Range, 10-305; Mean, 120.5; SD, 61.2.

On the basis of a roster of men tested, arranged from high to low
in composite score, there were selected the highest standing to take
the course. Possible validation data had not been made available by
the time PMP left the Philippines.
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Testhng FaciliieS and Procedures Used at Camp Murphy
It was 'stated earlier thato the construction of testing buildingsat

Camp Murphy followed s, plan laid down by PMP. The physical
arrangements should be described briefly.

Three buildings, one for psychomotor testing, one for group test.
ing, and, one for scoring, analysis, and storage of records were origi.
nally contemiplited and the construction of all three was undertaken
nearly simultaneously. The biildings were arranged in a U-shaped
manner, the central recessed one being designed for psychomotor
testing. The group test building and the scoring and records build.
ing were identical in outside dimensions, 54 feet by 20 feet, while
the psychomotor building was considerably larger, 54. feet by 42 feet.
Essentially the same type of construction was used in all buildings:
cement floors (Jap cement, we were delighted to see), corrugated iron
siding and roofing, partitions consisting of double layers of heavy
burlap stretched on either side of framing lumber supports. Parti.
tions were kept to 8 feet in height and a 16-inch space beneath each
permitted free circulation of air. The siding was kept as low as
possible and still provide weather protection. Screened areas under
the eaves permitted good ventilation. Condemned nylon cargo para-
chutes were draped from the rafters as partial insulationagainst the
tropical heat. Fluorescent lights were used throughout

The psychomotor building contained wide corridors and 9 in.
dividual rooms: a reception room, a commodious shop (27' x l1),a
storage room, and 6 testing rooms. The latter- -had dimensions as
follows: Finger Dexterity, 15 feet by 11 feet, Rotary Pursuit, Dis-
crimination Reaction Time, and Two-Hand Coordifiation, each 15
feet by 10 feet; Complex Coordinator and Rudder Control, each 20
feet by 10 feet. The arrangement of corridors and rooms was'such
that a group of examinees could be led from the reception'room
through all six testing rooms, in the order named, and leave the
btiilding without at any time retracting steps or conflicting with
another group following.

The group test building contained, in addition to a large, group
test room, 40 feet by 20 feet, two offices. Tables with upright parti-
tions, forming a series of cubicles, were constructed for the group
test room. Full use of the scoring and records building was not
realized during the stay of PMP sindo there had, of course, developed
no large need for record storage. In any case, security of records
was inor readily preserved at Fort McKinley, where both officers and
men were living.

The buildings having been completed on schedule and all equip-
ment having been installed and calibrated, it was decided to make
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t~ieitlhiig of the oisioii of opening the unit. Acordinigly. ;I cerie.,
IIIEIIIV wvis arraniilged for the morning of Sunday, 4 Xoveinler 19445 .

The""kll ddesswli mae.by Maj. Geit. BIasihio.J. Viildes, Ciif.
(if Stair, of the P"hlppine Armt gru of-.plxiiieyo

1p(.ople-offhcers of bothI thle Uniled St itt"~ midu Philip)pie Aril..
Oilicituls of Ih1Pi 1~iI ppilieG0lori n wit iletubern of PM PIP and tII'Irioils
j-.anilt friends iterested inl thle pr.ojet. General Viddes expressed

thie aippreciationi of the hlipn Cou nwa for thle %iork of
PM j) and pledlged th 'e mip~port of the Army to the fuiture work-of the
Examining-Ceniter. ademolist rat ion- of psychomotor test equipmlenit
followed the dedlicattion ceremony.

Oin the following dity the first of file candidates for air-creW trainl-
ingo appealred at Czlli) Mur11phy and testlg continued stendily through
13 November. A totail of 204 Filipinosmeir6 given (lie com1plete biuttery.
TIwo kinds of rajw agg regate corei Were Computed for each exitiiie,
Ole for single-engine training ("fighter pilot"), one for inilti-enlgine
tralinling~ ("bomber pilot") . For the former thie scores ranged from
G93 to 161, for the lutteCO5S to 1065. Tihme qualifying -score for both
~formns of training was set, after ail imnalyms of the dist ributions, at 47.5,
the lower liniit of theS.-stanine intervai. This cut-oft )OiIit wass5031W-
what arbi trariy but represented reaisonmable selectivity and was inl
line With the prevailing views of the econoicis of trinling.

The general test lug prooeduhres established for lte Medical and14
P~sychiological Examining Cenlter followed V'ery closely those inl lits'
inl thle, medical and psychological examinling unit . ill the IUnhied 811ates-,
as specified inl tile Stanlding Operautinig Procedures issued for their
fida ne. A 2-day test intg programl wits estabi ishied, Witlli group tests

being adhministeredl (lie first (lay and jpsychinotor tests (ile second
day. Oil the first day, anl openling statenient, prepared spet!ificalI ly for
Ilse With the Filipino groulps be-ing examined, wis follo~ied by tile
adinlinistrlt ioii'of the paper and pencil tests inl lie order given below
anid with thle time limits specified:

Coil.T&~itlimits

V 11 ........ .. ..........Mtinti wnlk ................ I..............
.............. Artmtcruiu ..... I........................~r~rit ronn.............. ...

('I2Im-22.. ail tattIle fraling..................... ....... 24
P MIAi . ....... ling Infonintlom .a........................... ml:,,I
11 uiii........ ........... ilI Informion ...................... ........... I?
V '610A. ............ I'(4 Nf identification. ............................. 4

(:6111- I. Nntilai miopiio...... .......... .... .. ....... . .....
~:;~~4If............... ica ix-alim .phni....................... ....... .. I

£ $Iittialorientation .. .... ... ............. ,.

MIC, l~~racIdm Judlrn ....
('tti64~.............tumrunti~t romnhtrik. .. tn...... ............... Is

3liJ' .......... Ilog~rapikt3i fath Illank ... ...... ............ 25

1111 titte 1lnu1ts given rejir~t c~t ual %twkilitm oin thtu~ rA pieuawrit aeleeuh ~iwttg~o
IIImllonst,~~ wirking samp;ta iiklm.ttc-
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During the first day,-a number of forms used in identifying the
applicant and securing census data about him were also filled out. One
of these forms Was used as aniappointment card forthepsychbmotor
testing session on the second day. Men reported for psychomotor
testing in small groups, were g!ven an orientation statement similar to
that-used in the United-States, and twn- took the following tests in the
order indicated:

CM16A.--- .---------- .inger dexterlty.
CP41OB ........ . Rotary pursult with divided attention.
CP611D ----- - Discrimination reaction time.
CM810A.. - Two-hand pursuit.
CM701 .--------.---- Complex coordination.
CM120B------ Rudder controL

Time limits for these tests, which are governed by the controls that
are integral parts of the test apparatus itself,, did not differ from those
in use in the States. Care was taken, in establishing the psychomotor
line, to secure a power supply that delivered alteinating current of
00 cycles with a constant voltage of approximately 1i5.

For scoring the paper and penciltests, the scoring formulas used in
the United States were spectfied as the ones to be employed. For
Flying Information Test (PEMA) the forrnida, rights only, was
adopted.

The techniques utilized in arriving at a composite aptitude rating
(stantine) include the conversion of scores of each of the tests to a
standard score on a 9-point scale with a mean of 5 and a standard
deviation of 2. The statistical advantage of using such conversion
tables prior to weighing tests by the technique of beta weights is
evident. United States conversion tables were adopted for those tests
for which they were avidlable and applicable. In this practice is
implicit the policy of using United States norms for the Medical and
Psychological Examining Center (Philippine Islands), rather than
developing norms based on the performance of Filipinos. For two
of the paper-and-pencil tests-Flying Information (PE511A) and
Mechanical Information (PIO05B)-new conversion tables were built. *

The modifications made in Biographical Data Blank (PEO02D) were
judged to be minor enough to permit the use of the Unitea States con-
version table for form, CEO02D. In building conversion tables for
PE511A and P,1O05B, an attemlpt was made to approximate the table
that would have been derived from the performance of United States
applicants for flying training on these forms of the tests.

Three additional conversion tables were built because the appropri-
ate United States conversion tables were not available. These tablos
are for Two-Hand Pursuit, Complex Coordination, and Rudder Con-
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trol In -'building these tables,, the scores, actually made by Filipino
applicants tested at the M*edical and Psychologic#l Examining Centejr
were u'I, togetler with their means and standard deviations, to deter.
mine the distribution. This practice was not in keeping with the
policy of utilizing United States norms; it was dictated by necessity.

Termination of thePrqjecl
As has been, stitted, the primary aim of PMP was to provide the

Philippine Air Force with the best available techniques for the selec.
tion of personnelfor air-crew training. All the efforts of the organi-
zation, from the Original planning to the completion of the training
ofa Filipino Unit to carry on the work, were directed very closely to
this end. The mission-was felt by all those engaged in it to have been
discharged with unqualified- success.

Once routine testing, of air-crew applicants was well under way at
Camp Murphy it became possible for the officers of the group to turn
to another' matter of some urgency. This concerned the study, at first
hand, of the methods used by the Japanese during the war for the
selection and classification of their air crew. Accordingly, on 12
November 1945 Colonel Geldard and Captain Harris departed Fort
McKinley for Toky. Lieutenant Bacon joined them in Tokyo on
25 November. A full report of the Japanese findings has been made
elsewhere., The work in Japan was completed late in November and i
on 1 December the officers returned to Manila. Training of Filipino i
assistants had, meanwhile, gone on apace. There remained only a
final collatingof records and certain items of business connected with
transfer of property in the custody of PMP. Arrangements were
made to leave Manila on 7 December, and, &fter traversing the same
route as that taken on the western voyage, the entire group arrived at
Hamiltoix Field, Calif., on 9 December 1945.

G celdrd, F. A. and Harr, C. 11. Selection and Classification of Afir Crew by the Sap-
anee. A104r.6Pschol., 146,1,205-217.
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CHAPTER SEVEN

Summary

In :World War II a psychological program for the selection and
classification of air crew was established 'in thl Army Air Forces.
General direction of psychological activities was from the Ofrfc of

ithe Air Surgeon, Headquarters Army Air Forces, where Col. John
0. Flanagan was chief df the,'Psychological Branch. At Headquar-
ters AAF Training Command, ,Cp. Frank A. Geldard, chief of the
Psychological Section of the Offic of the Surgeon, was in charge of
psychological actiVities.

At the outbreak of war decision was made, to use a screening test,
the AAF Qualifying Examination, for preliminary selection of men
to be trained for air crew. This examination was administered by
aviation cadet examining boards throughout the United States and in
the overseas theatres. Men selected took classification tests at one of
the three Psychological Research Units which were established at the
classification centers at Nashville, Tennessee; San Antonio,'Texas;
and Santa Ana, California. On the basis of a battery of printed and
apparatus tests, requiring approximately eight hoursfor administra-
tion, weighted predictive scores were determined for the 'three air.
crew specialities:, Pilot, bombardier, and navigator.

Throughout the war an extensive program of research onthe prob-
lems of the selection and classification of air crew was carried out by
the staff of aviation psychologists and psychological assistants in the
headquarters organizations and in the processing units. Stanines, as
the weighted single-digit predictive scores were called, and classifica-
tion and experimental tests were validated against success in training
and in combat.

The classification program changed considerably during the course
of the war. As the battery was shown to be remarkably predictive of
later success, it came to be used for selection of air :crov as .well as
for classification, without replacing the AAF Qualifying Examina-
tion. Minimum qualifying standards, in terms of statthim were
adoptel for each air-crew speciality and were changed from tine to
thne in accordance with the requirements of training and combat
organizations.
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Throughout the war, in class after class, the pilot stanine predicted
graduation-elimination from elementary pilot training efficiently, the
average biserial correlation coefficient being slightly above .50. i
earlier classes the navigator stanine predicted graduation-eliminition
from navigator training even more effectively, although the validity
of this stanine dropped somewhat when the amount of aerial training
for navigator students was increased. The bombardier stanin pie.-
dicted success in bombardier training significantly, but success in
bombardier training proved to be more difficult to predict than success
in the other two original air-crew specialities.

In general the stanine developed for a particular specialty was more
predictive for success-in that specialty than the other stanines. This
probably resulted from the fact that classification batteries were care.
fully devised and weighted on the basis of available job information
and validity data on specific tests. Elaborate arrangements were
made at Training Command Headquarters to gather test data and
other pertinent information on each of the 600,000 men examined for
air crew at Training Command stations and to correlate this informa.
tion with data on subsequent success in training.

The introduction of the college training program in 1943 called for
a reorganization of Classification activities. Responsibility for the
detailed supervision of psychological activities in this field was dele-
gated by Headquarters Army AirForces to Headquarters AAF Train-
ing Command while the number of examining units was increased
temporarily from three to ten, with seven Medical and Psychological
Examining Units being established in the basic training centers. In
this *ay it became efficient to examine men for air crew prior to the
college training which preceded preflight school.

The classification battery gradually developed from a collection of
printed tests about which relatively little was known to a g ,up of
well-validated, printed and apparatus tests scientifically selected from
the large number of devices available for use. The battery was used
for the selection of men to be trained for new specialities: Radar ob-
server, flight engineer, and B-29 gunner.

The classification battery proved to be predictive for special groups,
such as WASP, Negroes, and Chinese. Adaptations of the battery
wore made for use with French cadets and Filipinos. The tests in-
eluded in th battery proved to be predictive of training success in
the technical specialties, such as air" mechanic, and radio-operatorI
mechanic.

During 1043 the number of air-crew candidates completely tested,
at Training Command installations was 285,634, while the estimated i
cost of tie ps. hological research and testing program was $1,309,82.1

IThe monetary saying to the Uoverninent and the accompanying pain In the number oV
well-qualfled air-ew members resulting from the use of an efficient selection, procedur Iii
unknown.
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The estimated cost per candidatewas thus $4.59. The estimated cos t
included salaries of military and civilian personnel, allowance for
the use of buildings, the cost of equipment and supplies, travel of
personnel and over $100,000 for transportation of quipment,,since -

in that year the Medical and Psychological Examining Units were
established and, in order to meet the deadline for this opening, bulky
psychomotor equipment was distributed by air.

The most striking test of the usefulness of psychological procedures
applied to selection of air crew was obtained from the study of the
experimental* group described in chapter 5 of this r eort. Appoxi-
mately 1,300 men were admitted to pilot training without any require-
ments as to aptitude or personality. The pilot validity of the AAF
Qualifying Examination for this group was about .50 and that of the
pfilt stanine was about .66. Ofthe 150 men with pilot stanines of 1,
not a single individual was graduated from advanced-flying training,
while only 16 out of the 290 men with pilot stanine with 2 or 3 were
graduated. On the other hand, of the 98 men with augmented pilot
stanines of 8 or 9 only 15 were eliminated for testable reasons, that is,
flying deficiency, fear, orown-request.

At the end of the war, the psychlogical program was extended to
the formation of combat crews. On the basis of aptitude measures,
training records, and proficiency measurements, certain crews were
designated as potential leaid crews. All crews, lead and nonlead, were
assembled by ta!ing rank, age, education and personal requests into
consideration. The end of hostilities prevented systematic investi-
gation of the effectiveness of the crewing procedures.
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INTRODUCTION

This appendix presents tabulated information from the operation
of the classification programif. Data. for the tables were obtained from
three p~rimary sources: (1) annual reports, (2) monthly activity
rep~orts, and (3) weekcly activity reports till prepaired by tile processing
units. Additional datat were .securedl from reports onl file in tile 11s3'
chological Section, Headquarters AAF Traiining Command. Figures
are presented for the period from February 1'942 when classification
testing was initiated through 30 June 19.1.5, the filial date, covered
by the iwar-time annual reports. Instances where data are incomplete
tire indicated by footnotes. Inclusive daites aire listed for eaich table.

These tables have been orgainize~d inlto section.,, to, make thle dlata,
More ianin- fil. The (lata listedl undier thle sectioni Number 'jreKstedl
by Month have been subdivided into thle following categories: (1)
New Aviation Candidates, (2) Elitninees, (31) Student. Officers, (0
Negroes, (5) Others, and (6) 11-29. Gunnery Candidates. 'l'hese Santo
categories, when available, have also bwen uSed inl thle Sections giving
Distributions of Qualifications aind Distributions of Recoilueelnlit ions.

Data in the sections onl Distributionis of Staines awiil D~istributionst
of Recommendations have been subdivided into periods cr~re nonding
to classification battery changes. Data comileihd for Dist ributlolls of
Qualifications have beent divided into two jn'riods: (1) Qualfilcationls,
Prior to Blattery of 1 Septembler 1914 and (2) Qualificationil After
tile Battery of 1 September 19414. Tfhis division was requiredl for the
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new qualification categories, e. g., bP (b;omber Pilot), fP (fightcr
Pilot), etc., whicl wereincluded in the battery initiated 1 September
1944. ,-The following abbreviations are used:

B------------.-------- Bombardier.
BbP ------ ; --------- Bombardier and bomber pilot.
bPfP ---- o.! .. ........ Bombardier, bomber pilot, and fighter pilot.

3fP ------------------- Bombardier and lighter pilot.
BN ...... z --.------ Bombardier and navigator.
BNbP ..........------- Bombardier, navigator and bomber pilot.
I NP ---------------- Bombardler, navigator and fighter pilot.

NbPt& ------------ Bombardier, navigator, bomber pilot, and fighter'
pilot.

BNP ------------ -- Bombardier, navigator, and pilot.
bP ------------------- Bomber pilot.
BP ----.--------------. Bombardier and pilot.

fP ---- ------------------- Fighter pilot.
MPEU ------------- Medical and Psychological Examining Unit.
N -------------------- Navigator.
NAC ---------------- New Aviation Candldite.
NbP -----------------. Navigator and bomber pilot.
NtP ---------------- . Navigator and fighter pilot.
P -------------------- Pilot .
8D -----------------. Standard Deviation.

Insofar as possible the sections of this appendix follow the normal
processing routine; i. e., tables listing the number processed at the
separate units are listed first in the appendix and the number of
candidates whev were recommended for each air-crew position are listed
in the final section. The statistics for each processing unit are listed
sep:-,rately within each general section.

I. NUMBERS TESTED BY MONTHS
T~nIL A.l.-Monthly testing statistics,'cb. 19.42-Jutnc 19.3

Year Month 'Ut I PRU 21 IlRU 3 3 Total
142........................... February ......... 1,3.q 1.6 . 2,924

Match ........... G.12 2.811 2.631 7,160
T3,tll ............ 3.81 2,409 5.5 !1.4LW
y .............. 2.S )9 2,3r,2 2,829 8,070

June .............. 3,415 3, 0 4.017 11.000
July.............. 2.441 3.607 2,84,8 ,03
August ............ 3748 7,899 3,.598 15,248
September ........ S,751 5,472 4,130 18.573
October ........... 7.795 5,972 3,474 17.21
November ........ 4. W5 3,733 5 379 14.107
lecenilier .... ... 3.111 3,521 1 2.39 9,004 -

193.. ...................... Jnry......... 4.2,M# 7,435 2,020 13.741
,bruary ........ 7.47 4, 55 3, 371 15,473

M Sr............S. 120 4,057 4,210 17.2.A
7613 5,157 4,220 17.7A0
7.(91 7,857 5,310 20zI

Juno .............. C4Xl 6,0S1 4,265 17,510

Total ............................................ K I t-4 0.657 o. Mn2

i The fliurcs I4t. for ene-it il; FIve the total nutmr of e tndh.est, sted for each month. rhe testInA
figurrs forerandl-lltv pletously ellmlnateti and for student olllcvrs tre Included In the monthly totalofeneb olIL,

The figules for 11tt. 2 Rre troken from the following ources covering the wirlod Feb. 1912-June 1012 in'
Clusive- From 2 Feb. 1012-12 Ma~y 1912 the figures are taken froi the numlberf cand lates tnking the qurantl-
talvi'e 'erO'l 1tion 'rr-tAs I and ItI 110 II877 andI l,.Il 1N'; front 13 May 1912-13 June 1912 from the nal'lwt
taking the (1ralplh Realen', Dial teading Tests. C~valt, CIPC21I and fron 15 June 1012-1 July 1912 the
ntiUnbor of 4nulidats takng the ial teading Ten ('102 ..

IThe fnvurrs for the prlod froru Miuch 1912-JAnuary 1913 Inchuslve reprettnt thos who were group-te3ted-during thL,' pIiod.
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TAnx A.2.-Monlthy tct~iig statisttct
NEW AVIATION CANDIDATE8 I

yearand month D D t & 94 M
9. . - A.

July........... 5,9Va8 4.502 7,151t.............. ....... ....... ....... .......... 17.641

'Auust... 6. 6,723 6. f*2 .... ... *... ................ x2
Octob ........... 6.7 1,0 7 .......................... 5.3. t2o

,Novclnb . 25O 4.814' 4,687 3G51' 7,-22 &,753 4.17 6. IM 3.433 .070 4t.210
Dox~iber ............ 5,454 .,263- 4,213 3, M 9.9S2 7,29 4 6. 3,.32 3,SIM 7, 16

January ........... 3,307 4,67 463 3,017 3,-74 S.M2 5,01 4,693 3.210 3, 35 4S, 4
Frbrurry ............. 6.162 4,478 3.701 3.617 6.-3 6,040 1,611 4,621 4 2,613 42.143
M arch ................ 0 5,.7 5,277 2 857 1,419 5,4229 70 Z G19 5 VA4 A", 0kApril ................ 26 2,691 1,= 1,04 71 4, Oft ....... 4.213 407 1,4 1 Ut 73
May ................ 39 ....... ...... 3,274 ...... 3. Iz 2,44. 8,34

June .............. 5 1 30 .............. 3,,2 0 1.419 4 1.219 4.3(A
July .................. 1 3 22..............436 ....... 1, ....... 1,318 4,355
AugutSt ....... 4 12 .............. 2. I ........ .. 13 1.910 6k0 MSeptember." '.. " -. ............. 2 ....... .,.. .0....:",2
October .............. 1 0 0 ............... 13 ....... ,1820 ....... 10 1,844

o%;vember ........... 0 1 .................. .31S ....... M ........ 4 2 ,11
December ............ 0 0 .... .............. 3,07........ 37. ....... 0 3,,24

January ................. 91 ................ 3,74 ...... 0 ....... 3. 84

February .................... 2S2 4952........... ....... 1.074 fI11
March .................... 329 ........ ....... 14 ....... ,3,4....... 409 ,.91
April ............. .2S2. . . . . .. ..0 . .s92 ....... 220 7,2K4
May ................. 40. .............. 404 ....... 3,.29 10 31;-3
June ............. .2. .. ..... ...... I.0 4..... 31 9.8

Total ......... 45,1&0 , 2b1145, 352.19,.408 37.820 0CII 7.90 1,i ,4213 N0C

I The figures forM PEU 4. M 'EU 5, .M IPFU 0..M 1'iU 7. and .M PEU 9 repr-int tho'e who wert group-
tested during this period. rhe fitures for .M 11 . 8 and 3 Pr.U 10 repref.ent tlose who were IgrouptestM
In the period November 1943-June 191i. Inclusive; and represnt those who were completely tested July
1911 and followlngo

2 4 candidates of this number were Aviation Candidates earmrked foe klight F.ngtnver Training.

TA,1 A.3.-Monthly teating statiettes
ELIMINEES I

-------------- 1.D

V5 .0 0 go

Year and month D t D N 9 14 N W I W
Ad r. 1%. r. r. to

July .................. 12 S 16 ............................................ M
August .............. 13 19 22 ..................................... ....... 54
September ............ 23 35 37 ........................ ...... ....... ....... 6
O.tobet .............. 38 45 34 ............ . ... .. .117
November ............ 51 42 49 7 34 5 .37 .**- 2 2 52.3
Decmber ........... 40 47 42 b0 100 20 3 28 3 3 404

January ............ 20 35 33 24 22 30 3 xi 4 30 2:5
February ............. 63 30 24 14 10 33 2 i 1t 12 227
March ................ 4 35 33 20 1 42 0 3 a 0 146
April .......... a 29 9 0 0 6........ 3 0 3 &S
May ............. 7 0 2 ....... ..... 3 4 0 4 4
June ................. 0 0 ....... .... 2 0 0 0 18
July ................. 6 0 ........ I ....... I ...

Auxluit ...... ..... 7 0 0 ....... ....... . ......
September ............ 6 0 0 ....... ....... 0
O(Iubor.............. 0 0 0................ O7 0 5
Novelber ........... 0 0..................... 0 ....... 0.
D ocnaber ............ 0 0 ..................... 4 I 0

19ntiar.r ........... ... .... , ....... ....... 0 0 M0
ray .................. 42............ ....... 2..................... 0 44

.ar.h ............... 4 ....... .......... .... 0 0 47

M....r ................. 42 . .......
ay .......... ....... 42....... .... ........ 0 ..... .4.. 3 10

......... 0. ... ..... .... 1

Total ......... 33. 40C4 2j~ 20 ICAl WO 47j 331 1-5 01 3151 Z=

I The term elmlnees refrs to "yn preiloutiv ,llnmnitd tt ro '-i"rl -n- tr,41.Ire. T P's !'ur"i .o r 3 i'iU
4 t.t 1f t*11 o, " ~.I 41. 34 ;'- 7. ,and Ml'It " 9 rt'prrs, tl th. ,, Wholef. vt 

. .. ilgrI.|tOl tjUrlti 4114U iierkxl

Thafiures for MPH...U h."and M'PF.U l o r{t-p tnt thoi' who w,,t ng,.tep, in the ;rlod Noveb r

294-June 1014 nn r.,prewnnt thoxM who were coutl)l y 1.-stmi July 1911 WId followlng.
'All men tested were Aviation Cadets earrruod lot Flght Engtinr TvIning.
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TABr AA.-MonthiLy testing statistics
STUDENT OFFICERS I

-V 4* 14 .1C

Yowramtnth 0 '9 ji, W.; -Its
Jul ....... 225 240 12 ........ ....... ....... ....... .. 4'77
August ............... 332 374 '10 ....... ....... .. , 716
Septemb er ............ 309 267. 6 . : .... . . .
October .............. 242 25 10 .
November ............ . 750 Ogg 0 0 0 0 0 0 0 1,406

oecmibr...e......... 159, 2W 10 16 0 0 0 0 0 0 321

Janu ary .............. 200 216 9 23 0 0 0 0 0 0 US
F'ebruary ............. 208 225 & 84 23 0 0 0 0 0 ems
March ................ 0 i 0 101 43 0 0 0 0 0 30
April ................ 1 83 1 9 4 5 ....... 0 0 4 107

y ................. 0 39 0 ............. 55 ....... 9 0 57 .10
June ................ 0 3 0 ...... 33 ....... 22 -0 28
July .................. 0 3 2 .............. 5 ... . ....... 0 22
August ............... 0 1 6 .............. 40 ....... 13 ....... 16 ;6
September ............ 0 48 18 ............. 27 ....... 14 ....... 16 125
October ............. 0 24 28 ....... ...... ....... 31........2 210
November ............ 0 0 ....... ....... ..... ....... 109........ 0 109
iecember ............ 0 0 .................. 200 ........ I ....... 0 201

u.................... 391 ................... 3 ....... 0 ....... 0 394
February ............. ... ...................0.... ............... 0 625
March..; ............. ........34 ..... ....... ....... 0 0 0 3C4
prU ................. ....... 287 ...... .. ...... 0 ...... 0 . 0 W,

'ay ................. ....... 303 ................. 0 0 ....... 0 3
June ................... 160...... ............. 0 0 ....... 5

Total ........... 2,618 4,911 125 273 70 37 0 o38 0 146 8,

IThe figures or M PEU 4, 3 lPU 5, M I'"U 8j M PEU 7. and MPEU g relresent those who wero group"
tested d'irlIg this perlod. 'I he figures for M 1EU8 andM I'EU l0 represnt tho who were iroup.te=td Io
the period November 1913-Juve 1944, Invlusive; and represent tho" who were completely tested July 1944
and follow ln.

T.LE A.5.-3Monthly testing statistlcs
OTHERS I

tear admonth PHU NIEU MI'EU MI'U MI'EU MEPU MPEU MPEU Total2 4 a 6 7 a 9 10

Nove er..................... . 27 0 52 7 51 10 217
December.......................... 112 117 257 0 3S 4 628

nulr ............ ......... .I..... ........ 84 143 192 1 22 0 442
Febuy ................... ........ US 1% 47 19 1 0 10 -on
March .............................. -- 299 22 8 0 1 5 311
April ....................... - ...... 1 2 7 ........ 0 2 &0 62
ly ................................ ........ ......... 3 0 46 48

June........................................ ........ 2 3 0 16 21
uly ...... ........................ . ............ 1 6

A ut.................... ........ 30 ........ 8 11
September................. ........ 0 ........ 3
Octoeer ................... ........ ........ 0 4 2
Novemer ................................. 40 .. 0 4
December ................. ........ ........21 0. 0 21

n y .......................... ............... ........ 0 31
NI arch ......................... ...... ..1...... 6 ........ 0 ........ 0 1
AIril ....................... ........ ........ 0 0 4
May.................... ........ ....... 0 ... 0

JUe .................. 273 ........ 0 ... 0 ........ 0

Total ................. 13737 . 398 782 0 62S 18 120 159 3,20

I Others Include ctllalntes from the following g tegorlei: WT, enlisted pilots rnd bombardlers; glider
pilots, isfevln|l Nmvy pIllots. naval pilot elltninees, ICAF nllots and men from Navy Ilghter.tllanlttraining. Tihel iires fur .It YU 4. % i'EU 5, N PFt 1.M 1'1FU 7'Land MP1E-Ug9represent thoso who wer

Kr~-ested durinl tIls Iperiod. The figures for M IIFU 8 and! M 111" X In repre* ent th~oq who were groUP.
tested In the rIod November 1013-June 1944, ineluslvo, and ripresent thosc who were completely tested
tJalng.4 inti r 4 ,.nch

J light enginer whf were tested In order to obtala oflieer quality s-ore.
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TABLE A.G.-3tonihly tcsting $$aielie I
NEGRORSt

yeaand month Nil 6%PU$ Totl yeri7mnh 6MPE ota

July ........... 14 .......... 161 ehauI . .... ' t
August ----.... 1 ..... 6iFer y.o. ....... ! 149 ..... 144}
.celiember. ..... 73 .......... 75I.i' ....... , Iv1
October ........... (0.... 0 IAl~l '1 ...... 106 ...... 106
.vember ......... 3 0 VI .5..............

p ber ......... 27 .......... 27 Jun............. .. 4

Total..; ..... 44

SNegroes tested for B-29 training are listed under 1-29 cndidat,
IThis total Includes 15 student oicers.

TrAmr- A.T.-Monthly testing stalitti¢,s

B-29 OUNXERY; GANDIDATE8

MPEUS MPRU-1S
Yea and month M PEUV ---.- ' Total

White Negro Whit. Negro

January ................................ 711 732 8 391 21 1,419
Februar ................... o ............ 2 1,012 8 03 41, 2. "1
'March ............................... 1. I,101 CM 0 612 14 2,3W
April ..................................... 49• 218 0 157 1 8110

Sla ............................ o-3o o 4-o

Juno ...................................... 629 187 0 1 0' S17

Total .......... .................... 16 03 7,

I The figures for MPEU 6 represent those who were group-tested during this pedo4.

T.mr. A.S.-Testing opcralions of psychological research project (combat crew)
Lincoln Army Air Field

'Bombard. liots Flight Jta'iar Total
Week N vIatos engtnee.s observeris

0 Junme-16 June ................... 195 10 21 0 47 2'
17 une-ZlJune ................... 13 2 73 21 3, Yn
21 June-30 June ................... 8 0 212 71 76 367
I July-7 July ..................... 171 0 20 91 35 497
8 July-14 July .................... 121 47 344 1 19 375
15 July-21 July ................... 34 M1 %1 0 0 W,

V July-28 July ................... 192 126 267 0 2 W
2) July- August.................. 276 395 ro 0
SAugtt-1 Agttst ................. 0 220 397 2 2 771

12 August-18 August .............. 144 325 )12 27 0 W4
39 ust-.25 August .............. 128 140 6AI 2M I I, A
26 August-I September ........... .31t 147 b 439 IM 0 174
2 Septeinher-8 September ......... 176 5 ro 2 0 313
9 September-15 September ........ 4 2 2t 3 0 33

Tot3 ...................... ,241 1,4121 2. S" V 219 7,03

Figures obtaIne from the weekly reportt&

TAnrx A.O.-Siipplcincntary tcsting and processing slatitlki

1'RU 2. Mexican traineeo.
On 16 February 1945, 15 Mexican trainees were given the psycho.

motor tests.
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1'PRU 2..' (lnmca student offcers and aviation student,.

On 19 February 1945, 20 Chinesestudent officers-and 50 aviation

students, were tested on Chinese classification battery No. 7 (based
'on November 1943 classification battery), using group tests prapared ,
in- Chinese and Chinese-speaking examiners.
PRU . q'hnese ivation cadets.

Group tests-and psychomotor tests were given on an experimental
basis to Chinese aviation cadets in August 1944 and October 1044.
A totaof 155 weretested.
MPEU 6 and MPEU 8. Testing at United States Military Academy.

On 26 August 1944, four enlisted men left for the United States
Military Academy, West Point, N. Y., to administer the group. test
battery. Testing was supervised by offliee personnel from the Psycho-
logical Program. Enlisted men were from MPEU 8.

On 29 October i944, a group of 10 enlisted men was sent to the
United States Military Academy, West Point, N. Y., to, administer
the apparatus tests of -the air-crew classification battery tocadets of
the Military Academy. Approximately 900 cadets in the second
year were tested.

Arrangements for continuing this testing the following years were
mad.

MPEU 0. French eliminee from pilot training. I
Testing of French trainees was begun in January 1945. From the

beginning of January to the end of June 1945, 168 French trainees
were tested.

MP)EU 8, Wasp.
In February and March, 1944, testing was carried otit at 'Avenger I

Field, Sweetwater, Tex. Data were obtained on 480 WASPS.

II. DISTRIBUTIONS OF STANINES BY BATTERIES
TABLE A.10

Distribution of alan ncs, perlod of Fb. - DIstribulion of alanthis, battcry of A-
ruary 1942-July 1942' 1 gust 1942-Novcmber 1942

PRU3 PRU 3 PR PR U PU3 P U2tanlno bornbar- navig- PRU 3 8anine boniba- naviga. pRUo 3 1

dier tor pilot dier to pilot

.......... 116 91 35...................6 69 74
a................... 193 186 305 a ................... 1,032 1,1191 1,0M

S...................344 21 340 7 ................... 1,326 1,320 1.6HC................... .840 409 42 32................. ,SO 1,003 2,402'
................... 621 69 472 ,.................. 1,0g 1:3 402

.................. 6W0 679 407 8................ 2. COS M64 0
.................. 426 410 303 3 .............. : 1,379 1, 1,7

2................... 258 271 229 2 ................... 749 VA Id
I ................... lot 21 193 1 ................... 473 536 3"

Total ......... 3,142 3,142] 312 Total........12,531 1283 1.1

I Figur are for July 112 only. Figures ara not avalnble for PHU I and PHU L
I No dltrlbntlon i Included or August bccaoso of change at batte y duriug the month. Figures D)4

avalablo for I'llU I awd PHU 2.
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TADU A.10-Conttnuec-

Distribuloit of atanlne#, baxztery Ot Dccemnber 1942.Juxfe 19j4'

PHU 2 4 IJ RU 3 PHU 2s NI'U 3 P1IU2 PHU 3Stanin4 bombardir bombrdier" navgator, navgatol', :pilA p Mlo
I!

D ................. 16 1.81 1,491 2, .5 5 ,e~2 1.31
........................... 2,06 4,476 ,.3 4 4491 * 2 l 4,54.21
S..................... 1,6A 2319 I ,8 KA 2,t 1,'72 z23. . 1,878 2,472 2,014 379 2,105 3,711
$ .. ...................... "I I I.1 I& 13 .9 ,,....................... 20OM S.262 1. M 4.3M4 2,532 5 IVA
............. .3,6::: 1 3.&A0 1,3 3,2m.* 1,672 &.434

-3. ........... 1,112 2,340 "*SS 2, 143 1, 201 %51)2
.......... MR,~ 1, 2W 684 1.2M4 33 1,373

4 ................. 343 718 w39 M9 3543

Tota ................... 12,486 23,431 128 25431 144 Z% 43t

I Figures not available for PJ4U I.
4 Figtivs for 1HU 2 represent cass reported in April 1243 and May 1943. Distrlbulon of pilot stan"

does nut jacl'do eaperience crcdlit.

"TAnt A.11

Distribution of bombardier ataninca, I Distlbutlon of nar'9ltor xlaninc, bat.
battery of July 1943-Octobcr 194 I tcry of July 1943-Octobcr 194$

Staxlne I'RU I PHU 2 PHU 3 Stanlin PtU I PHU 2 PRU 3

................... 1.448 2141 1,406 ................... 1,141 1,814 .' (W
S ................... 2,583 2,743 2.001 S ................... I,..I z GA 21016
................... 3,129 3.013 2.t03 7 .......... ; ........ 3.55 3,474 3,406

6 .................. .,- 4,662 4.619 6 ................. 5,73 4.64' 6,0,5 V
5 ................... 4,671 4.202 6. 11S 5 ................... 4. ) 3 5 1  6,075
4 ................... 2,518 2, 9 3,401 4 ................. 4, &f.2 3, sr,5 3,301
3 ................... 2,319, 1,675 2,198 3 ................. 1,648 1.05 3. sil
2................... 818 915 1,221 2................. 1,10S 65 571

S................... 331 414 v18 I.................. 37 2kV 236

Total.........24,138M 2,54 25,462 Total....... 24353 22,7U1 2; 482

Distribution of pilot laninca (111lutoul Distribution of pilot Stani?%Ca (toih
eDxprincc ercil), battery of July c.rpcricue crcdit), battery of July
19.13-Octobcr 1943 19.3-Octobcr 1943

Stanlne PHU 1 PRU 2 PRU 3 Stanins 'ltU I 1PRU 2 PHU 3

.................. 1.311 1.406 519 9 .................. 1,1E1 2.144 1 I2
8 ................... 2,610 2,321 1,12i 8 ................... 2z'' 2,315 1,2"..
7 ................... 3.228 3953 3. 64 7 ................... 3.VA 3.76 3,62O
6 ................... 5.782 4.7 SO 4,660 6.................... S.. 4. W4 4. UA
5 ................... 5k471 4.'01 4.933 .................. .. ,7 4.451 4.7'4
4 ................... 2,"79 2&M 5.751 4 ................... 2. Wt'J 2.516 5.39
3 ................... 1,713 1, m 2,763 3 .................. .675 1,813 2. MA
2 ................... 92 01 1,32 2.................. 915 1,3"

. . . . . . . 3 2 4 7 16 1 ........ .. . . . . . . . . 3 2 27 J 702

Total ......... 2 4 2S,482 Total ........ 24.3M 2,754 1 Z% M

I The minlmun stanIno rccorded was , even though experience cmiltr anti stanlne on tcU hAdol to moe
than 9.
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TANg A.12-Disfribiotiis, of bombardier ataninae, batteri of November io.|s.
Au gust 1944

PRU 'PRU PRU MPEU MPEUMPEU , .%%PEI MPEU mPEU P,
, .. -it. 51 as ,, 7, 1 0

* . 1,53S 1,706 1,579 947 2,10A 11,10 . 3 1,439 1jbe% 714l I
1.8U 2.423 2,232 1,356- 2,M 2,421 6 1,54 2,424 1,016 1.447

............ 2,05 3. 2 4M X 3,340 4,8W5 4,746 / 5 2,375 4,357 1,716 3,604

6.- . 3,748 5,277 4,71* 3,242 1382 7,245 26 2,M 6,406 2.,315 3,853

........... 3.781 k 7W 4.W9 3,547 6,73 &7V2 28 3 .11 7,318 2i0 4,2&7

4 ....... 3,784 MI7A 3,129 5,8V2 7. W2 20 2,619 6,223 2,241 3,642
........... 2,010 2,537 2,3(A 2,463 4, 6 9' 6,066 1,,77 4,643 1,637 2,817

........... 1,003 1,175 ', 1 1,484 2,61 3,431 21 1,07' 2,672 M7 1.4 u
S............ 767! 82,5 829 1,274 2,164 2,80 25 918 2,011 735 1,2

- - .7 -. . ... .13 ,7554

Tota... 20544 r27,176 196 1 3,479 45,153 186 17,910, 2. 4

I Ineltide-s 7 eass from September distrihution who were tested on battery of November 1943-AURust 1944.

I Includes eases from September 1944 distrihutions (I case for PRU 2, 20 cases for PRU 3) of men tested

pror to the introduction of Scptembr 1944 battery.
I Figures for November 1943-April 1944.
'Figures are included from September 1944 and October 1944 d~stributious of men who began testing prior

to the introduction of September 1944 battery.
I Fi ures for November 1943-March 1944.
I Figures for November 1943-Junt 1944.
, Figures arm included from September 1044, October 1944, and November 1944 distributions of men who

began testing pror to the introduction of September 1944 battery.

TAuLZ A.13.-Dftributtofl of navigator elanines, battery of Novcmber 1943-

August 1944It 29g 31 4 6 4 N 7 g 0

Stautne 2' 1,936 (Negro) 7' 10*

9 ............. 1,510 2,632 1,784 889 1,533 1,588 a 1,182 1,361 M 0 972

S ............ 1,56 2,08 900 1,743 1,850 8 1,004 1,700 628 1,113

2 ............. 267 3,933 3,200 1.531 3,317 3,426 6 1,654 3,301 1,160 2,053
............. 3.2M 4,80D 4.454 2.,291 406 5,357 15 Z 1%q 4, 9 ,0 3,313

& ............. 4,328 5,515 5,13 3,,W 7.880 8,445 25 3.512 7,322 2,71 4,772

4.......... 3.748 4, 2O 4,521 4,085 8,408 9,51 35 3,748 7,8W" 3,288 4,871

3I ........... ,225 2,.2 2,515 3.447 6,277 7,903 35 2,69 6,14P 2,162 3,313

3 ............ 82 4 929 2,010 3,057 4,339 35 1,244 3,263 1,062 1,07

1 ............. 327 200 342 1,031 1,328 2,314 24 507 1,551 475 587

Total..., A 544 27,17 25.196 19,782 43,4;9 45,163 i80 17,910 3713 37 22,-3

I Include 7 cees from September 1044 disttibution who were tested on battery of November 1943-Augut

1044.
1 Includes cae.' from Foptember 1914 dtrlbutloas (l case from PRU 2,20 cass from PRU 3) of men tested

prior to introluction of September 1944 battery,
Figures of November 1013-AprU 944.

4 Figures Are nclded from September 1 44 and October 1014 distributons of men who begin testing

prior to intrwductlon of Se tember 1914 battery.
I Figures for.Noveimber 13-March 1944.
I Figures for November 1953-June 1044.
I Figures are included from September 1914 October 1014, aud November I14 dstributlona of men who

began t.sting prior to Introduction of eptember 1944 bMttery.
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Tavwx A.14.-MDotribution of pilot stanfnc (tcith cxpcrience crcdi),,bahiCr0 of
Norcmbcr 19J3--tAuust 1941

P PRU PU NIPEU MPEU NMPU M1F.U MJPHU MPEU

(Negro) * -a ' 10

S............. , W ,9, 1 , i. , 1,894 1%3 i1 I.M 300 817 1,2 0
S............. .72 2. 0 2, 2 9,., IM 2111 9 919 1. 94 I 1.W

. . 3,404 4,70M .4.101 1 .9 7 4,2 .5 4. W 8 .967 4. 11 1.755 2,470
7 * * ...* * ... 4. . 0 6 0 ,2 0 4 .S 9 2 , 7 ( J , '87 8 6 , 7 F A 2 0 2 . 3 W " 6 0,o 3 . 2 . 2 7 7 3 . 7 1 5

. 3,761 4,810 4.771 - ,4E9 7.162 9.647 29 3.?jI _.1 4 2.513 4.4w
4........... 3,158 3&67 3702 38W5 7.913 9.013 24 3 .7,2 1 833 4,24
3 ........... 1,542 1,815 ,0 1 7,746 4.924: N31-2 31 Z2M, 4,742 1,614- ,673
2............ 783 $67 870 1,687 2,805 3675 20 .1 W7 M ,474
I ............. 404 406 4659 ,100 1,752 2.376 15 8i 1.67 47 M 16

Total ... 120,644 R27,1 lo 25 10 9,821 384V-,16 3 13 1-17,910 37,53313,75 2.0

Includes 7 enses from Septembe distribution who were leited on battery of November 1903-AuX11t

1944. Cases In distributions above 9 stanine are totale with 9 stanine. Figures are for pcriod Novemcber
1g11-June 1944.

$.No distribution available for pilot stinine (with etperlence endlt) 9(8 $en under July 1914, August
1944. and September 1914 distributions.

I Includes 29 cases from September 1914 dIstibution who began testing prior to the introduction otsepttma-
ber i944 battery.

4 Figures for pcrlod November 1943-April 1041.
Figures are Included from September 1944 and October 1941 distributlons of men who began tkting

prior tothe Introduction of September 1944 battery.
1 Figures for November 1943-Moch 1944.
Figures for November 1943-June 1944.

* Figurei are Included from September 1944, October 1914 andi November 1944 distributions of men who
began testing prior to the Introduction o( Septnber 1944 battery.

T,aLE A.15.-Dtstributlion of pilot staninct (wcithout expcricnco orculit), ballry
of No.cinber 1943-August 1941

P1U Pru P1Wu .IPEU MPHU PEU MPFU NUp'.U N,''' E NEL
Stnea .. .. M? iIE MpEU

1n e 23 32 44 53 4 (Negro) 7& a 9' l0

------------------- -- -- ---------

9 ............. 1031 1,916 1,345 717 1,241 1,322 6 6,9 1.354 &14 762
a .. .1,770 2.734 2,300 1.017 1,951 2,318 " 9 947 2,(15 7 1.37I,
...... ... 3,61 5,030 4,318 ..(M 4,440 4. I 9 2,{04 4 -.33 1.840 A &12

6 ........... 4,22M 5.051 5.110 2,o03 6.067 .0995 214 2.780 ki, 2. SM 3.b90
5 ........... 3,W .002 4,924 3,594 7,%4 8,657 32 3.361 7.37 .2.695 4.M.3,24 3,709 3,7S9 3,107 7.38 9,072 30 3.,41 7.3 M 2,805 4.323

3 ......... . 67 1,847 1.93t 2,762 4.947 6. ,ri 35 2,5 4.765 LL638 2.702 ......... ....: 787 877 1%X 5 1.69 1 Z 8 10 ,64 4 W 0 1.29 t 2,5 16 76 0 1,480

1 ............. 404 471 6C2 1,101 .755 2,%3 15 3b54 , 1.650 O all

...... .1-,6 1725. 19 , ,8 10 8 4, ! 1824263

I Includes 7 ces fron September 1911 distribu Von who were tested on battery of November 1913-August

.ncludes cres from September 1914 distributions (I cAte for P1U 2, 20 cases for I'U 3) of men tested
pr1or to Introduction of September 1944 bottery.

Figures for November 1913-AprIl 1914.Figures are Included fromt September toll anti October 1011 dstributions ot tun who berm te~tnS prior

to the Introduclion of September 1914 tJMtY.
I Fig.ures for NovembWr 1913-Mtrch 1914.

Figures for November 1913-June 1944.
a Figures are Included from Septenber 1944. October 1i4, anti November 10,1 dbtributons 0 tn who

began testing prior to introduction of Septenmber 1914 battery.
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TAuUz A.1M.-DIltribtion of bombardier stazikes, buttery of September 19.|4..

March 1 945

PRU 2 (returnees)

PRU New aviation Student ofileers MPEU
I-new canididats MPEU -MPRU NrrFU lO-new

stanen aviation 6$ avlat
candi- I Negro nanel.
datee ,,. dategproyl. Warel- p.'vl, o Pll|

01131z o.y otisly testa$
testl tested teted le

............................ 0 7 2 874 448 0 188

............................ 0 78 34 51 141 2 1 28 1 0
7............................ 0 318 21 28 751,13 13 495 22
* ............................ 0 123 15 22 36 240 32 72
& .......................... 0 8.5 11 13 9 3717 60 838 359
4........................... 0 62 3 9 3 3412 89 751 2C2
3.................... 0 31, 0 0 0 2,420 95 SU3 165

2........... 1 0 1 0 1405 ?A 2.92 108
1......................... 0 0 0 0 0 1,030 2 20 U4

Tal ................. 1 67 123 2161 138 18,178 468 4.257 1,60

1 Includes 2 nonreturneee.
Includes 2 ca.is from the April 1015 distribution who received oncoInt bonus for overseas returnees.

aIncludes 7& cawes from the April 1945 distribution who received one-point bonus for overes returnee

TAniz A.1.-DistrIbution of navivator staninca, battcry of Sepfcmbcr 19 4
March 1945

PRU 2 (returnees)

PRU New aviation Student officers MPEU
1-new candidates MPEU NPEU MPEU 10-nov

stain aviation - 6 $- 8 avfatioa
cndl. Negro candl.
date4 Not p Not datesW AYvi provl. Prell.

preprevi- ousiyously t 0t11t4Y
test e I e tested

9 ............................ 0 63 37 111 S91 819 1 251 99
8 ............................ 0 77 25 48 143 1,051 .5 2S5 131
7 ............................ 0 10t .0 2 E t I,'m 22 451 223
a ............................ 0 129 20 14 28 1723 27 738 29

& ............................ 0 101 13 13 9 3.621 67 783 324

4 ............................. 0 6.4 2 5 1 3,37 77 735 211
3 ...................... 0 29 0 1 1 2,53 113 537 1%
2...................... 0 11 0 0 0 1,417 75 301 do

1 .......................... 1 0 0 0 0 832 81 173 4?

Total ............... 75 13 216 ,1 1,17 48 4,257 1,
1. --

I Includes 2 nonretUrnecs.
I 1nrluni 2 cns. front tbe April 1015 dltribution who reeelvc1 I point bonus for overseas returncw.
I Includes 75 cwv- from the April 1J15 distribution who received I point bonus for overseas retrnces.
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TABLE A.18.-Dlstribli foil of bombcr.piloI stattinca, btltcry of Hcplrcnbcr J194-
March 1945

PUl 2 (rcturnet's)

PRU New avi ntion. MP F U
1-S-.ew| aandblitti SPF. U 10-.N'ew

8vl~tion a 6.; s'viation
candi- XNegro Mcandl
dates Not Previ. ot revdas

p rcvl. Ott prov. l
lv ed t~y tol

0 ............................ 0 3 .] o 107 51 $,u a VS, 113
a............................ 0 M5 21 37 U19 I 2 4 31 M
.... I7........- 0 00 33 35 M5 1.44 14 437 2%

6.................. 101 20 18 IlI 2,4a5 24 M 7; 2"6
.......................... 0 91 8 11 W 3,3n M4 71 I3

4 ........................... 0 76 2 6 11 3.3.4 M TO 244
3 ............................ 1 23 3 2 1 2.713 102 625 178

3........................... 0 11 0, 0 1 LV5W 91 312 M5
............................ 0 0 0 0 01 1. L& 1W 2M3 3&

Tot ................ 1 574 123 216 o1,i iMV 4 T ,2 .

I Includes I nonreturrca,
I Inchdes 2 cmes from the April 145 distributinn who rcl'vcd I pIxUt bmxu Jiw OfVr$ms returnm%
I Includes 75 cttz-s from the April 145 dLtribution who rlved I iat bonus lot erinms rtitirrcS.

TABLE A.19.-Ditribution of fightcr.pllot sanlncs, battriV of Rcptcnbcr J44-
March 1945

PRU 2 (returnes)
MPFU

PUtU New vlntlon Student oricers I -
I-New cundidates MNIIU N9y .U New

Stanine avL tior. - - - W 6.t
etinil. Negro candl.
dates Not pre - Not Pre. dutes

prcVi. ously 0.i11

teted WWIte cM. l

9 ............................ 0 140 20 111 421 01 I 401 M-

8 ............................ 0 i 24 42 223 V i 34t 12
7 ............................ 0 104 211 45 212 1,M g 5.14 190

6 ............................ 0 107 2V Is 149 2,611 19 WjI 2.0
5 ............................ I &A 9 20 N3 3.21$ M 742 ] 31

4 ............................. 0 07 3 6 36 3. &l3 73 652 2Y

3........................ 0 35 3 3 7 Z rao N'2 7tO I0,'
S........... ........... 0 25 0 1 2 1.719 97 2*,3 96

0 ............ ......... 0_ 0 0 0 0 1.471 ItS ZN 4

TOWal................. 1 74 123 21 1. 13 18.s78 4M8 4.257 1.,630

I Includes I nonreurnee.
lnclu'des 2 covs front the April 1015 d(tribullton who wcclved I point bonus for overfr..s rrtt1rn c .

I Includcs 75 coss froin the April 1915 dt~tribution h ho hc.ivcd I poiut bonus fur o "e .-as rclurni's.
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T.t.ix A.2.-Dlstrlbution of a crfa .gtiner stannces, -battery of feptcmber 19.|}

JfartoA 1045

P1.U 2 (returnees)

P1I1 New avsaion 8tudent omeer l-

t-New candidates - PE.u'_u MPPUStamilne aviation d 0 -Lto
candl- N egro 8 a~todi.' Prevl. Not Prcand|.
d ptes N o trN - Prev. d tes

.... r ously fTCi ously
te.st~ tested testedI

9 ................. ...... 0 75 M5 C 69 27 7990 t 316 I
............................ 0 77. 29 46 218 1.027 5 374 119

7 ............................ 0 93 24 40 137 1.878 12 M9 189
8 ............................ 0 los 17 21 81 2.60 39 M9 Z3

5 ............................ 0 89 9 18 41 3,335 W 741 319
4 ............................ 0 77 3 12 22 3, ICS 91 6C3 22
3 ............................ 1 30 2 4 8 2,447 77 497 17S
2 ........................... 0 25 1 3 1 1, 02 80 301 93
1 ......................... 0 0 0 0 0 1,392 100 197 84

Total ................. 1 574 123 2 1 1,338 18,178 408 4,257 1630

t Includes I nonretumee.
I Includes 2 cwvs from the April 1045 distribution who received I point bonus for overseas returnees.
I Includes 75 C&sQs from tho Aptil 1945 distribution who received 1 point bonus for overeas mturnees.

TAmUi A.2L.-Diatribution Of mechantic armorer gunner stan Inca, battcry of Sep
tember 19.44-March 1945

PRU 2 (returnees)

PRU New aviation gudent omera MPEU
I-new cndidates un.,PEU M ', U10-new

8t~a~n, tni. Negro candl.

dates Not Provi Not Pres. dates
previ- Pov.prevl- 0111
00 tested 1 testa

1........................ 0 93 30 80 613 062 3 342 IN
S........................... 0 70 24 41 234 1,025 4 342 141

7 ............................ 0 82 24 to Io 1,707 4 W2 217

6 ....................... ... 0 10o Z6 29 Ot 2.564 22 673 295
a ........................... 0 0W 12 15 38 3327 54 731 3W

4 ............................ 0 67 2 7 13 3.201 82 (a W'
I........ ........... 0 31 2 2 1 2,618 1001 W3. 154
2 ...................... I 1 1 0 2 0 M4.7 82 2s88 7
I1........................ 0 0 0 01287 104 178 6

Tota.,.......... 874 123 236 1,33 18,1 48 4.Z7 1,03.

I Includes I nonreturnee.
A Includes 2 cnes from the April 1015 ,lt.ihution who recelvtl t point bonus for overseas returnees.
'Ipeludes 75 costs from the April 194.5 distribution who received I point bonus for overeis returnees.

322 '

, j



TA nL A.22.-Ditrlbtfon of radio operator gunncr stanincs, battery of Septem-
ber 19.-March 19.5

'R~U 2 (returnees)

PRU N ew avpntlon Student amantfiMT t- MI'R
I-new candidates V ,

Stanine avation I U . yPtUcand|.- Negro 8 a-M~ll

9. dates Not 5 37 Not 830 datpre0y|. 24. 3 35322-107ty er. 0eWS lyt ted ested 0e 1d testedt

8 ............................ 0 65 21 3S IM6 1,0 WA 332 103-
7 ............................ 0 102 30 35 b? 1.80 8 &M 201
6 ........................... 0 118 3s 23 41 Z'.3 31 277
6 ........................... 0 100 a 13 18 31420 89 W7 301
4 ............................ 0 W6 6 7 6 3.2V7 14 7U7 2M
3 ........... ............. 0 40 0 1 1 2.535 93 40 Ih
2 ............. . 0 i8 0 1 0 1,5 3 b! 251 114
1 ............................ 1 0 0 0 0 ,WO W9 167 73

Totl * 1 5741 1231 2168 133 187 -- 5 4,5 3,63

I Includes I nonreturnee.
3 Includes 2 cases from the April 1945 dhsributlon who recelc4 one point bonus for ove¢ MAs returnees.
3 Includes 75 cmses from tho April 1915 distribution who t.ccivcd I point bonus for over eas rcturnes.

T.UE A.23.-Distribution of bombardlcr stanincs, battery of April 1945-Ya y 1045

P'RU 2 (returneft)
MPEU MPEI

Ne aitin t;-B- to-New avlateon student facers MPFU New MPEU New
-nlhl,~ ($ 63:U s- atvia. 84- &via.tot Pdid N, Negro tlon Negro ton

Not P . Not reV|- radl- uand|-
prcvt- ously prcl. ously date dates
OUsly tCstc-lJ 0135y W
tested t tested

9 ............................ 3 it 13 2-% 47 0 391 0 1

8 ............................ 17 10 2 108 64 3 76 0 2
7 ............................ 3 19 a 5 its 9 .3L a 4
6 ............................ 39 21 4 29 140 6 2021 4 4
8............................ 51 i8 6 11 154 20 z216 9 10
4............................ 3g 7 4 7 it 3 1.913 7 3

3......24 3 1 0 112 35 3,483 Is 2
2 ........... 12 3 0 0 Ml 29 3149 a 3
I ......... ............... 7 3 0 0 64 31 672 4 0

Total.............. 2 93 3 .5 2 721 1,4511 41 1 29

I Includes 8 eases from June 394I l-trlhuttIon who began testlna prior to Introluethn of June I5 battery.
I I ncludes I ca.e from June 1015 dllrlhtlon who Ixg&an tet hIg prior to Intro~ltuction of June tIM battery.
I Includes IM cas s from June 1045 dl1qtrlbutlon who were teshil on losttery of April IVI, May 1945.
4 All cases are from June 1945 distribution. Candli'iatca were testvd on batt.ry of April 39I0-Moly 1945.
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| Tnrt A.2-.. Ditlribution of tta .lvauor-alanines, battery of April 19o 5-3[ay 19-15

PRU 2 (returnee)

IMPEU bfPEUJ-
New avilation Studtvt offiers 81 --  I0_.
c ndldatcs MP,,, F U New '.tpU New"

t -. et rc[

I --tn Gi- AVI- 8- A13

p Vl v- N ot -" pr - da es dAte s
or ully ousty

d ............................ a t Is 2W 7U 3 63 0 4

A............................ 12 7 5 94 Its 4 1 O02 2 37 ............... w ........... 41 16 a FA 112 8 .8- 6 2

............................ 43 15 2 23 145 17 94 3 3 10
5............................ 49 ON47 l 2 L 4 2

................. 3reY iste 2da17tes,11 ll

........................... M 7 f 0 0 I7 4 1,0 4
*................... 13 1 . 2 2 0 12 23 736 3 1

1............................ 4 0 47 23 411 2 0

TotW ................. -1-31 48 924 172 11,454 41 29

I Includes 8 escs from June 1015 diltribution who began testirg prior to Int roduction of June 1945 battery.
3 Includes I ease from June 1915 (L-tribution who began testing prior to Introduction of Juno 1945 battery.
8 Includes I cass front Juno 1945 distribution who were tested on battery of April 194'May 1945.
'All cases ame hom June 145 distribution. Candidates were tested on battery of April 145-May 115.

TAmLz A.2.5.-DistributIon of bomber pilot stanltca, battery of Apri 1945-3May
: 19,45

P.U 2 (returnees)

MPEU MPEU
Now avlatlon 8 t- o-

eandldat s S o I MPEU New MPEU NewStAnlne 61 61a- aria- 8 t- avia-
Negro tion Negro tion

Not eandi cardi.
ti Prevl. prod- ry dates dates

OLdy teted ously
tested tosted tse

........................... 10 7 it 155 57 0 59 0 2

............................ 24 it 9 89 65 2 850 0 1

............................ 41 25 7 101 101 S 1,391 0 4
6 ............................ 42 27 4 8a 132 1 1 1,83 2 5
& ............................ ,0 8 4 43 1383 10 2,146 a 9
4 ............................ 33 9 0 15 144 35 2,071 6 5
3............................ 14 I 0 4 137 41 1,452 12 2
2 ........................ 11 3 0 0 54 35 766 11 1
I ............................ 5 0 0 0 48 25 373 5 0

Total .............. 21o 91 35 1 478 024 172 11,454 41

I Includes 8 cases from June 1915 disbut Ilon who began testing prior to Introduction of Juno 1015 battery.
I lneluds I cau, front June 1915 dlitributlon who began testlri. pior to Introductlon of June 1915 battery.
I Includes 1e cams from June 1915 distribution who were tested on battery of Arill 1015-May 1915.
4 All cu" are from June 3935 distribution. Candidates were tested on battery of April 1015-.May 1045.
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TADLt A.2.-Distrbution of fightcr pilot slanincs, luttcry/ of April 1D |-May 1945

PitU 2 (relurneo)

S-+ MI'JPU MI'U
N _. I--al Ion 1t-

candidates t. .w MPEU NaSeiS lanL, SIPHU Col- -nvl-'- St- .. +-'

61' Negro t'l, Negro lion
lNot 'Not tanld- ca1adl-pre%-I P.l Prv-lrevi.
oil Ously oiliy datei dtAeS
ouc tested OILlyy

9 ........................... 7 7 2 109 45 0 492 0 0
8 ............................ 22 is 7 0 67 2 774 0 1

* ............................ 32 tls 6 96 102 4 1.313 1 4

I ............................ 41 10 4 M 1"2 19 2.173 7 A
4 ................... 1 7 1 v.' 1.. 21 %013 4 A
3............ ..... 22 4 0 .7 124 3 1.447 9 3
2 ................... it 2 0 4 l 37- , it 30 1
I o..... ................. a 2 0 0 5 44 409 9 0

Total ....... 2301 g1j 33 47 9S24 172 171.4ZT 41 291

I Includes 8 cmes from June 1N1 ltrlhuI[on who began tt Ing prior to inlrooltl t)n oftJun 1043 hitlItry.
I Includes I ca+e from Jtune 1915 (diStribijtIon who lo grn les lite j.rlor to itr.duclon of Jtut. 19 1S it ery.
I Includes 150 c ras from June 1915 ditribuiIonl who were- tr.it l on blo trey of April 1915-.1Mi 1045.
'All ca s are from Juve 1945dlistribution. Caldklates were testcd on buttery of April 1915-.M sy 194S.

Tnr.i A.27.--Disirlbution of aerial punncr stanincs, battery of April 1945-
May 19,}5

PRU 2 (reluniec)
,MPIEU ,MP1Et

New aviation "- 1--
candidates Studentomcrs New'l . Ft"it: w MPKI* N,,w

nins U -A$ - avi. 84 -- SVia.
Necro lion Negro lion

NtNot ernrll. mriol.Not Previ ro, 7 Previ lats 411t.6
pW;'v prova-.. oiwlyOtL. l 01" Gtol

tes testd t(e,..,t <-

9............................ 8 9 7 114 34 0 476 0 1
8 ............................ 18 24 6 iks Y'j 4 119 1 2
7 ............... 26 13 2 100 V9 7 1,413 1 4
6 ............................ 42 21 !1 76 134 10 1, 34 3 6
3 ............................ 51 12 3 3 I14 72.118 6 6
4 ............................ 37 5 S is 145 2.1 I,"O 13 5
3 ................ 21 4 1 6 134 41 1, V6 9 4
2 ............ 20 2 0 2 (12 N0 N410 A I
1................ . 7 I 0 2 ,I 33 4"rl 2 1

Total ................ 2309;5 45 12 121,. 1 2

I Includes 8 c.t.' from 1une 195 dillrilbutlon who bgin teitig prior to Introdhitlan of June ll ttltticrr.
Includles I mwse f romn June 191.3 i Iltriblltlion who lHg in tetIIll pir lir t- Intrt.hirt ii alit June 19 IS Attrry.a Incluldes 154 ca.. fronl tllt une l eIlrlhutihe whc we~re twl aaliIl 'try eel .%l'ril 191S-Msy IWI+.

* All eas arv from June 1945 dlWrtrilutin. Caaidlauh <wre I,.t'd on bllry of Alirll l945-lay 19!5.
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VTAII.: A.28.-Dittribution of ,ncchantc-armorcr-ounfler stanlncA, battcry of April

P1U 2 (returncwl

MPEU MPFU
New Aviation Student omiers 8 1- 10-canddats Sudet oocr INIIE PEU New 'UPEU New

candidate 6 PE 61 &. via- 8 "- Asl

- - Negro lion Negro tlion
Not Previ Not Previ- c indi- cadi'i.

p prevI, dates dates. 'sly , ou slyli v O~y
OujsW tested *us1-r tested

............................ 10 14 10 163 42 0 523 0 I

...... ...................... 19 I1 8 8$ 63 1 791 0 1
7 ............................ 40 22 5 104 102 6 1.437 0 3
'6 ............................ 37 10 4 72 140 12 1.80 3
5 ............................ 12 15 4 3, 1r13 232, M 3 10
4 ............................ 34 9 4 12 157 27 1,M120 8 6
3 ......................... 20 2 0 3 122 41 1,352 15 1
2. ..................... 12 2 0 1 77 24 817 3
............................ 6 0 0 0 58 38 1 05 9 0

Total ............... 230 91 3 478 92F172 11.4 14 1 29

I Includes 8 maees from Juno 19t5 distribution who began testing prior to Introduction of Jine 1945 battery.
I Includes 1 cae from Juno 195 distributIon who began testing prior to introduction of June 145battery.
a Includes MG cases from June 104I5 distribution who were tested on battery of Aptll 1145-May 1945.
9 All cases are from June 145 distribution. Candidates were tested on battery of April 145-May 1945I

TAnrx A.29.-Distrbutloi of radio operator-gunner stanine, battery of April
- 1945-May 1945

PRU 2 (returnees)

MPEU ,MPEU
New aviation Student oMeers 8L-  O-
candidates PU MPEU New MPEU Now *

Stanin,0 (3" avl0- '4- &ia.
Negro lion Negro tioni

Not lrev. Not Previ candl- candi.
uprevi- P provi- Pvsly dates dates

ou ly Owdy WAY tesyed
tested -.

........................... 4 12 11 253 66 1 586 0 2

........................... 15 11 7 102 80 3 929 1 4
7........ ........... 34 17 a 75 114 6 1.443 2 2
6 ........................ IN 20 6 260 132 t0 3,8K3 a5
........................... 45 15 1 19 3S0 23 2,133 8

4 ............................ 33 8 6 2 133 38 1.774 2 a
26 4 1 1 136 33 1,318 12 4

2 ......................... 18 4 0 0 63 21 7M5 7 0
............................ 4 0 0 0 55 39 6M 4 1

Total ................. 230 91 35 1478 924 172 11,414 41 2

I Includes 8 cases of June 1915 distribution who began testing prior to Introduction rf Juno 191 battery.
I Ihneliles I am fron J une 0 t5 distribution who began testIng prior to introduction of Juno 1945 battery.
$ Inchides IG cases from June 1915 distribution who were tested on battery of April 1945-May 14.
4 All cases are from Juno 1015 distribution. Candidates were tested on battery el Apitl 1945-May 1945.

326

-t I i



I

TArILx A.30

Distribution of bombardier stanines, Dli) ,ributfis of ,itrigatoi" Ilahnics, bat.
battery of Jule 9L4 tci'y of Julio 1915

P1U 2 (ttturnes) PRU 2 (returnee)

Now StudentoMIerrs New Student officers

lion MPEU Stanint Ion MIEUStanlne cndl- racntil. 6
dates Not Prerl.. dais Nrt PeVe
not Jifevi- not previ o.s|y

preVl, ously OwLr' 01147
ously' t este d prv- otsly te441
tested t Z .,

................ 1 0 8 32 9 ........... 0 1 93 0
................ 0 38 7 a ................ 1 2 32 111? ............... a I is 126 7 ................ a; 1 !8 151
................ 0 17 ................ 0 IV2

*................ 0 O I2 3 ................ 0 1 3 1 "2
4 ................ 0 1 1 H 4 ................ 0 0 0 Im
3..... 0 2 6 0 0 Ill
2..... t 0 0 7 0 3 0 0 0 61
1................ 0 0 0 5 l ................ 0 0 0 35

Total ...... 6 154 1,062 Total ...... 2 i 154 1.0 2

Distribution of bomber pilot stanitcir Dlstrtbution of i7ghter pilot atanincir
battcry of Jule 19 5 buttery of Jule 1945

PRU 2 ({turnees) I'RU 2 (returnees)

New Student offlos New Student officers
avis-a- avia.
tion MPHU Stanlme lion MPEU

8tanln6 candl- 6 n anII.
dits Not Prem. dates Notnot preyl- Poi
not previ. ou-re pn'vi o.'y ouslyprcvl- ouLyu '1t ow*! teste tested

ously tested 00y, Wt
tested tested

o ................ 0 0 60 42 9 ................ 0 1 37 33
S0............. 4 26 6. ................ 1 0

7 ................ 1 1 36 122 7 ................ 0 3 36 112
6 ................ 0 0 19 157 6 ................ 0 I 2S 164
3 ................ 0 0 i5 10 5 ................ 0 0 W IN
4 ................ 1 1 6 18 4 ................ 0 1 7 IM

I ................ 0 01 ' ................ 0 0 16

Total ...... 6 154 1,082 Total ...... 2 151 1,0

1.............. 0 0 65 I.......... 0 0
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T.tPlIv A.31

Distribution of arint gunner s!anines, Distribution of flight engineer stanins
Utlery of June 1945 battery of June 1945

'HtU 2 (returnecs) PICU 2 (returnes)

• e "w Studt! tctcr New Student olcer,
lion ;PEU Stanie lion MPF.U

tl uu'11* 6 C.nd. 6
i1|('$datOt -$ ott -s Not Pree - Privl.

nrt M" 6um1y noat prvi. u
+Zwrvl- Ol 3A te' ~swd ....... lO ou';|y" tested

ted stetested

.......... 0 0 49 7 6 ................ 0 0 M M.
3I ............... 1 2 is fog 8 ................ o 4 27 92

7 ................ 0 1 30 12 7 ................ 0 0 27 141
6 ................ 0 1 21 14996 ................ 1 1 22 184

I ................ 0 0 9 17 0 ................ 0 0 9 190
4 .............. 0 1 3 176 4 ................ 0 1 3 149.
3................ 1 1 2 1.39 3 ................ 1 0 0 133
2 ................ 0 0 0 89 2............... .. 0 0 0 73
1................ 0 ! 60 1 ................ 0 0 0 44

Total..... 2 6 T 1 1,062 Total ..... 2 6 1-14 1,062"

Dki.ribution of radar obscrver stanlncs, battery of Juno 1945

PRU 2 (returnees)

StsanIns ~Nw avia- Studentoflers MPEU 6
lion eandi- _PEU_8

1d.tes not
pevloIsly Not prey!- Preylonsly

tested ously tested tested

....................................................... 0 0 72 27
S...................................................... 0 2 33 52-
7 ....................................................... 1 2 20 3
6 ....................................................... 0 0 10 ISO)
A ....................................................... 0 1 10 22n
4 ...................................................... 0 0 0 194
3 ....................................................... 1 1 2 179-
.... ....................................... 0 0 71
2. ................................................ ...... .0 0 0 41

Total ........................................... 2 6 1.54 1 1,062

T.muy: A.32.-B-29 gutnnCry candidates - -

DIS'ItIBUTION OF AERIAL GlUNNER 8TANINFS BATTERY OF SEPTEMBER 1044-
MARCH 1945

,MPEU PV

StaIin N U1 NP U MIR U 10 Slanine MPFU I-p:u MPU ,PEU9 10 Negro 9 10 NooNegrro

............... 64 95 79 0 3 ................ 82 3,2 22 9
a ................ m 12 0 2 ...0............ . 192 340 227 14
7 .......... 1. 390 134 1I.................. 41 341 33
6 ......... 173 243 184 1 - -5............. 20 39 210 4 Total ..... , 42674.... ........ 21 43 213 18

I)lSTIIIUTION OF A.ECIIANI.Al.MOIIER.aU. NER STANINES IIATTERY OF SEP-
T ILM1I1It 1'IJ4-MAItCII 194S

0 ................ 7 2 113 97 0 3 ............... 1.. .. . . 31 W 73 21
a ............... a 2t 22 It0 132................1I(A 3 203 9p
7................ 140 IS I M 0 1............... Z0 3191 '279 1 33
41............... IM 2447 215 1
6 ............... .13 3 77 254 8 TotAl..1,&% 2.4211 I.W9 7T
4 ............. 213 LIS 53 6I I
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T.nr. A.32.--29 ,anteryl can dlhl ;c--Contutcd

DISTRIBUTION OF RADIO OPERATOR-GUNNER STANINES BATTERY OF SEFTEMn.(
B to R 191o.MARtCh 1945

Stamna MPEU MPEU'MPEU .MEU -

91 0 20- 3 .4e1 19

.8...... 0 17 6 1 3 ............... 27 .21 ,, 19
7 ............... 09 173 12- 0 1 ................ Li' 312 326 34
'6......... 134 292 1W) 25 ......... ....... 231 32S 252. 1 Total ..... 7-.WS 2, i4 I. Sm 774 ................ M37 412 273 10

TAnLE. A.33.-B-29 gunncry candidatcs
DISTRIBUTION OF AERIAL GUNNER STANINES BATTERY OF APRIL 194-MAYI915

+I1 M POPU Stanlrm %fPEU
MPEU J'EU MPEU .MUPuPF.U ' MPEU I

Stni1 3 92 10 1001 9 10N
Negro 8 O 1 30 Nero

9................ 17 1t 10 0 3............... 41 34 0
8......... 26 19 14 02............... 91 35 23. 1
7............ .52 3M 21 01 ................ 134 20 1

................ 54 37 18 0' - 1- I
5 ................ 82 63 29 0 Totl ..... 632 323 219 2
4 ................ 83 6$ 27 0

DISTRIBUTION OF NIECIIANIC.AR.MORER-UNNER STAXINES BATTERY OF APlIL
195-MAY 1943

9 ................22 is 9 o2................7 43 33 0
............... 35 24 12 02................0 Is 2 1.

7 ............... d( 39 I o ................ 1 212 40 1
6 ................ 82 47 28 0
S................ 55 81 20 0 Total ..... 632 32 29 2

4 ................ 8m 564 32 0

DISTRIBUTION OF RADIO OPERATOR-OUNNER STANINE+ IIATTIEtY OF APRIL
I9l -MAY 1915

9................21 13 3 0 3 ................ 77 4 1 1i
8 ................ 24 30 12 0 2 .......... ..... 24 to 0
7...............&0 33 17 (11...............151 2 3
6 ................ 62 45 19 0
a................ 79 53 24 0 Total . 32 _2191
4 ................ 81 C0 29 0

I Includes 4 cmes from June 1015 distribution who were tctetl prltr to ltrvdnctim ofti June 195 batlety.
3 Include~s 11 casror Juno 1915 d1lrbution who wer testedon battery of Apill 1915-May 215.%

TAnr.r. A..3I.-B-29 gunncry candidate.
DISTRIBUTION OF FLIGHT ErNINEhIt STANINES, BATTERY OF JUNE 194S

Stnn I'IEU IPhu MPEU Stanire ,.1 r UL IFU .1t 1 .U

sanine 1- 9 10 6 9 10

9 ................... 11 9 0 3 ................... 59 33 0
8.................... 1 6 0 ................... W Is 0
7 ................... 21 1s 0 1 ................... 174 12 0
6 ................... 47 27 0
................... 48 22 0 Total ........ 2 171 0

4 ................... 07 25 0 1

DISTRIBUTION OF RA)AR OBSERVER STANINESI, IATTERY OF JUNK 11.

.................. 3 o ........ At v, 0
s................... 7 012................... I I 2 1 0
...................12 10 Ot 1I .

6 ................... 33 20 0 Tl- '
.................. 41 1-4 0 Total ........ m fit a
4 ................... 67 : 0
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T. Hrx A.31.-ll-29 gun ,ry candida Ice-Continued

DISTRIBUTION OF AYRIAb OUNNER 8TANINZS, BATTERY OF JUNE IM4

Str PinU MPEUU 6 9 1
Slaun .IEU PU A.tPEU Stmine " PPU

9 ................... 1 12 0 3 ............... i8 21 0
S.................. 12 0 2 .................. 2 it 0

I ....... . " .......... 20' 0. 227 29 0

A ................... 2 Total ........ 5221 176 0
4 ................... 68 310

16 caW are cxcludcd o( inca who werc tcsud with April 1945-May 1945 battery.

Ill. TRIVARIATE DISTRIBUTIONS
T.Aniz A.35.-Trivariatc distribudlon of pilot, bollsbardicr, and nlavigation sta-

idnes, in each pilot etaninc group plotted separately. Navigator stan ine on
z.aria, bombardicr 8tanine on y.axi#

[N-3,000 cadels tested In February and early March 143. 1,000 cadets from each CMsslalcatlon Center.]

Pilot stanne-1 Pilot stanine-2

N 2 34 4 36 7 8 9 T N 1 2 3 15 6 7 8 9 TI I

B...... .............. ...... ........ ................................ ... ....
9 ......................... .... ...... ....9........................ .... ..........
S....................................... .................................. ....

6 ........................ ........... ........................... .... ... I
7................................... ..................... . .... .... .... I
.............................. ...... ................... ... .2 .... 1 6

4 ........................ 3 .... ... ....34.. ... 3 3 It 8 4 1. 31
3 . 1 1131.......83 ........ 2 3 1 2 i 8 163
2..... 63 473 3 1... ....20 2...14 821 6 611 67I
S........ 1611 11 1 .... .... ... ... 45 1 ....... IS 7 15 3 2 2 .........

T -; 6-I - - -.. .. ..... .1.... ... 1 5 4 3

Pilot stanln-3 Pilot stalne- A

N 1 2 34536 7 8 9T N 12 34536 78a9 TP

............................... . ........................................ ....
S............................... ... ... 9 ........ 9......... .... .. .... ... .... ... .... ..

*........ ..................... ... ... .... 8 ...... ... ... .... .... .... . ... 3 ,
..... ... .... .... .... .... .... .... I... 17 ...... .... ... .... .... ... 4 2 .... 1 7

£ ........ ...... ...... 2 2 42 11186....... .... .. 24 718S18 10 158
3 ........ ..... 2 5 1710o10 1l...435 ..... 1 318S24 44 3922 6 - 157
4 ........ 33 3 1 19 21 127 1...83 4 ....... 4 11 42 45 38 35 12 2 1 10
3..... 57 3522 1912 2 ... 023.....721 2537 17 101.....121
2 ........ 10 S 6 1.... ...... 39 2 974 ...............27
........ 74 2 .... I .. .... 14 1 . 3 2 1 1 1................8

T ....... 1 168162171 137123 T ...... 21 49 9i110310 54 20 671

Pilot stanlue-5 Pilot stanlne-6

1 12 34536 7 8 9T 1% 12 34 3687 8 9T

1....... .............. .... ...... .... 13............... .... .... .... ....
S........ .. .... .... .... ..... . ................... .... .... I

S ........ .... .... .... ....... 8 113 ....... ... .... I 38 95 25
7 ........ ...... 312 1184397....... ...... 3 37214 3524. 233 109
8 ........ .. 21 1i222 2721 83103 6....... ... I 0 2038 Z020 6 ... M

6 .... .. 5 Id37 49 4920 2 2 180 .... 1618 2932 33 12 4 ... 15
4-...11439 2932 11 3 1... 32 4.....3 8 8 10 3 .... I... M

3 4 11 1510 73..... ..... 3 3 . 1 43.......1243 3 1. ... .14
28 31...........132 . 221... .... ... ...132....... 22 1:: :

I ........ I ......................... . . ... ....................... ....

T ....... T 1 4102 i3 2j31 T ...... 7 19 40831 127 034 10 11
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TAnLy. A.35.-Trivariqtc dIribution of pilot, bonliburgdicr, etc.-Contlntued

Pilot stanhe-7 Pilot .anine-5

N 1 2 3 4 5 6 C T N 123456 7 a T

B ....... ... .... .... . .. .. ......................... ......
19 39... . .I.. . 1 7 6 M 3.$5 ......... .. .... 1 "" " ""."....... . .......... 212 714147

7........... ...... IS27 417 W7. I .. 1 146 2 SO
6 ........ .... 411 2422 22 5 .... M ...... 3... -2 91211t 1 31~?5 ......... 1 9 12 17 14 3 .... 57 ....... ..... 24744 2...22
4 ........ 2 1 9 54............ 21 4 ............ 4 2 3 ........... It
3......... 1 21 .... ....... ... .. I... I.. .................... 32.........1 I 1 1 2 ............ 2......... .... .... ....................
........................... ......... .......... .... ....... .... ... .......

T ....... .. 5 16 3 6 7T78 48 32 359 T ...... 3 3 TO32 I 2 21

Pilot starn=

1 2 3 4 5 6 7 8 9 T

B.................oo............. ........ ..................................
...................... .... 2a ... o......... .... ....... ........ ........ I I a 1 13 3 o3

1 ................... ........ ....... 1 2 i it 13 5 39

1 ................... 1 2 5 a 12 8 1 1 3S6 2.................... 1 1 5 12 4 6 . 1 30................... 1 4 1 2................. ........ 9

3 ........................ ......... .......... ..... ........
S ......................................................................

................................. . ...... .............................

T ......... 1 2 a is 35 43 47 37 36 2H4

TAnrx A.30.-Trirarlatc dixtribu lon of pilot, bombardicr. and navigator eta-
nincs, .n cach pilot ataiailc group plotcd scparuicly. ,VaV(Ualor stallinc on
x.axls, bombardier etanin on y-.xrk

IN-30Q air-crew applicants tested In Fcbnmry and M rch 1914 In MPEU'x, tampkd in proportio to
number tested at each M PU during FebruaryJ

Pilot stanlne-I Pilot stanlnw-2

N 1 3 4 6 5 7 s 9 T N 1 2 3 4 3 6 7s9 T

S -............................B.......................... ...-..
9 ..... ..... .... .... .... .... ... ... ... .......... .... .... ... ...... ... ... ...

... ............................. .......... .............. 1
7 ........ .......... .... ........ .... .................. ... ... ...
............ ............. ... ... 4.... ...... 3 2 ..... It

1 3 1 2 ... ... ....7 ....... .. 2 8 112 3 42
4 . 217873.......... t 14 149 3 ...... 32
3 ........ 2 3 10 5 3 .... ......... 25 3 ...... 3 II V) 1 4 1 .... I ... 1%
2 . 54 9 2................302.. . t i .................. 42
2 ........ 38 is ............ .. t I .......012661......46

T ....... ' 5 1 312 1- 6 1 7 .. .. 2 - - ..... 1 2-1 21 1 1 .- . i
Pilot stantne-3 Pilot stamna e- 4

N 1 2 3 45 7 8 g T N I ' 2 3 4 5 6 7 1 9 T
- - .- - - -- - - - -- - +- - - -J J - -. , -

............ .......... .... ...... ..... ..... ........ .
S....... ... ....... ... .... . - . ... . ... .......... .. .. I 2
........ .... ... . ... 1 .....2 .- 4 ........ .... . .21 2 2 1 8

3........ .... ... .... .. ... 2 3 7....... .... ... 1 2 7 6 2
6 ........ 1 1 17 1 4 8 ....... ... .. 4I5.442
5 ...... .... 47 31 24 88...2 ....... .... 312 31 M216 112lit
4 ...........1027 22 9.... ... . 4....... .8 3(52.:3 1.237
3 ....... 3 212%3V4 681.......1W 3- 31 32 3 21, 4 2... ... .. " i
2........ 821 14 11 .... ........1542 22 1 5...... . . 56- ....... 44

I ... _ ..... 23.... ... . 12 . ... .L.

T....... 04 T .- 0 1-. I. I I 17 418 1 1 .... Ti r, 7i iu , 1 . I1o U"4
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iAnIx A.3fl.-Trhartgto distribution of piloIt, boiabardicr, ctc.-Cont.nued

Pilot stanlno-5 I'llot stanlne-6

1 12 345 678 9 9T N 1j2 3 456 67 89 T

B....... ......... . ............. B...... ... ... . .... ... ... ........ ....

............... 2 9............. ...... 1 1 7.
. . . . . . . . . . . .... ... .. 9 ...... . . . . . . .. ,12... . 1 1 0

7....... ...... .. -4 4 I 7 5 1 7 ...... ... .... , 13 19

8 ........ .... 32 S 18102 117 .6 ........ ... 1'- 124.4 14 3 3 11
. 1 1 42112 21 145 .. l..I134431 Ws 2 4 .... 121

4 ........ 1 0 1 47 35 '14 1 .... ... 1354......... 7 13 30 9 42 1 ...
3.........1 8 1 31....... I 3 ......... 39126...............292- ... .. 1 43 i 8 . ... .. .:::. ::.1 -,

2.I18........... ...... 2 1 .... .........
. 2 6 3. 1 :,- LI...........l . ...... ... .... .... .... .....

T .... 6389441.8 T35 r..311113S114 06 101 492320 41

Pilot stnnln,-7 Pilot stanlne-8

N 1 23 4630 78 9 T N 1 2 3 4 56 7 8 9 T

9....... ... ... ...... . .... 1 ........ ................. 3 3. ..9.... .. . .. ... .... I' ..... 2 "T 4 8 g.. 11 : s t :
A ........ ..... .. 168 7 11 8 41 8....... ... .. ....-... 2 68657 28
7........ ... .5 101910 09717 ............... 2 81311 4 4 41
6 ........ 1 13 193 2 12, 1838 .. .... 1 1 7 11 234
&............ 4 13 27 10 41 1 A 5 ............ 1 26 2 1.........12
4 ............ 6 9 4 2 1 ........ 22 4 ............ 2 1 1 ............... 4

3. 31 21........131 34 ; " 5 23.T...........51021.............4 1t3..........1....................... ... . ....... 2 1 .... ... .... ....

2........ .... t I.... .... 2 2....... I... .... 2.... .... .... ... ... 12 534 [
....................... ...... 1 5 10 23 3 2T37 4

T .................. .... 3 4 13 4S Go ..... 28

I.... .......................... .......... ................................
............. ..... ..... ..... ..... ..... 1 8 g is 3

4 ................... 2...........
a ................... 2 ...........4° ' ' .. .. . . . . . . .' ' " ...... " 1. . |~ . . .. o o o . . .1

3r ................... ........ 2 ... 2 a 5 z 22 .............................. 
........ ........ ...... ... -...........

1................. ........ t........ ........ ........ ....... ....... ....... 1-- 23 .... k 8-. - 12

TAn:, A.37.-Tri'arlaut distribulion of bornbardicr, navigator, bomber-pilot,
and flihtcr-pilot stunincs, plotted by bomber-pilot and fighter-pilot atanino
groups. Bxccpt for the blvarlate distribution of the tico pilot stwitncs, he
navigator staiino uniormtly plottcd on x.axis and bomnbardicr 8tanino on
YH1xii

IN -3076 alr.-cew nlipca Li Iestol In N-ptemn ,r Oil at MPE"s 11, N, and 10, sampled approximately
fit pruportll, to number tested at euch MIIXU)

Bontittr pilot stltne -I BomIer pilot sta nltnC-2

N 1 2 3 5 8 9 T N 1 2 3 4 6 7 8 T

B........ .... ...... ... ... .... 11 ... ........................... ... . ....
.... ........ ..... I......... I . ...9........... ........................ ....

7r..... . .. ........... I.... ... ..::: ....... ............... .... .. ....,.....
7 ........ .... .... . -,.. .... ..... ...:.1: ......:..;....... I .: -. ** 1

................ ........ I .... - 6 ........... .......... 2 2 2 ...
I........ I1.... 4 ... ... ....665.......... .-. 2 91 8o6... ... ..... 27
4... . 4....... 823 1 ........... 21 29 117.........65

.... .. V19 12 2 .... ... ... ... 42 3....... ...1Is41 23 3 4......87
2..7..... 4 1. 14 7 492 . 77214.......4 ... ..... 59

... I .... ... . ... -g ... ... Mo I ...... 21 5 I 5 1 .... .... ... ... 42

T 32 210T. 28V 00 6 20 2 1 288
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T.&n: A.3.-Trhqriailc distribulon of boiabardicr, naiom tor, ct.-Contlnued

Bcombr pilot stante-3 -- r4n1wr 11101 tiante- I

N 1 2 3 4 15 6 7 8 T IN 1 2 3 4 5 6 7 j 11T

....... ........... ... .. .7.......24. .... . . . .. ..... " .... ..... 1.2 . -........ ...' .. .. ...... ... I :: .. .. I ...-.. ..".. .... .. . .... . . 2 17 ........ ... .... .... .I..... i "2 4 3. ." ... 9 ....................... .:::: " -', ."..- "9 is t .A .2 =
6........ .... .. . 2 11 C3 . 8 ....... 2... . .. .. . .. 2 1 2M . 1
...I ... ... I.... . . 5 3 G 31 9 1 ... I4 ........ 1 5 27M33 71.3334 ... 3 4 U. 12

3. 2 45 25 ....... .. 143 1 ... -92. .. I1 19 1 21 24 11 ........ Is 4 2 ". 1 ....... , "" 19 3
T. 6W0 Jil 41 3 T..

Bomber pilot stanine-5 Dlombe, pilot stanre-8

Ni12 S 6 7 8 9T 2% 1 2 3 456 71is9 T

9 .......... ...... ...7
8 .... .... ... .. 1 31035 198 ~ 8 ..... .... . . .,934 29
7.....................51 t M ..................... 1732101 0
6 ........ ...... 1 2 0 M2 .1 14 a..............4 21351 21 2...l10
5............ ... 10,43M4 . 3 ....... ... ... 2124 3. 11
4 ............ 5 19 5 12. . .lt 4....... 13 .. 13 3 ........... S
3 ........ . 26214...... .. ".. " .......... 58 .... ............

........ 172... ...... 2.............. .3
...... . .. 3 1 ....... .... .... ..................

4 173 T T ........ cIV$ wvW 1i ±z
7 .. omber pilot stanina-7 .. omber pilot stan ine- S

1 Ti 4 2 1 4 6 9 T 1234 7 39 4 3 6 8

11 ....... ... .. ... ... .... ... ..... .. . ................................
................................... ......................... .... .......

...... ... ... ... .... .... .... 10 9 6 25 A ......... ..... .... .... 2 12 16 7 377 ....... .... . 1 19.013327.......... ..... 1 5 33 3224

............ 4 214113 1 .... .......... ......1 1.281.1.
3........ .... . 20 30 .... .... . .. ...............1 513 3 2.........26
4............ 10 ......... 1 2 ............ 2 4 2............ .....
3......... 132 1................7......... ....... ............... .......
2.............. ............:::::.1 2....... ... .. 1I.... .... ... .... ... ....... ... ..-----------................. ......
T ....... ...I't 137 M 71 24 13 I n.' T ......... . Iit 1 3 3 M 29 121

Bomber pilot stantne-9 Fighter pilot t=1ne-1

N 1 2 3 41 67 89 T N 1 23 4 36 78 91T
- - - - - -........ I ____ 7

...... ... . . ...... ................................
9..................... ........ 230 32 9 ...................................
8 .................... .. 2 12 16 0 36 8.................. .................
7 ........ ... .... 13 8 167 431 7 ....... ... .. ... .... ... ... ... .... ......
8 ........ ... ... .. 3 . 1) ....... ... .

......... . .... .-......
4...........1.......................4..........3 9 8 4 1 23,
3........ ....... .. . .3 .......... 14.3I4 3 41............44
2......................... .....2.. 1 1 .... ...........
1....... .................. ....I ...q5 1[, 4 la,,,... 1.... .
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. A.37.-Trivwriat¢ distribution of-bomnbardler, navijator, etc.-Continued

Fighter pilot stanlne-2 Fighter pilot stantne-3

N I 2 347 9 -T N 2 3 4 6 8 78 9

n ....... ......... ..... ....... ... ...1....
9 ........ ............ 9 ....... ....... ........................

::.-............ :....... .... ... ... ... .... S...... .... .... .... ....... ....... .
........ . .1 2... 37..... ................... 3233

S................2 115 ..................... 814 73...30
a.......... .. 7 941...235 ....... .... ... 2153 23 ... 4
4...........4112415 91.......644........... ... 6 432 ....... ... 113
2 ....... 1220 7............. ......". 2 1 ............
2........... 1 2020 7A . .5 2..........284633....
I ........ i 7 2 . I_ .....3 1 7 9 2.......
....... 7 -W --,o 7 1 20 7216.7 290 T ...... 1- G2 -9 1 1 s 7 4-2

Fighter pilot stanin--4 Fighter pilot stanfne-5

N 1 2 3 4 56 718 9 T N 1 2 3 4 5 6 7 8 9 T

... .... 3..... ... . ....................................
..... .... .... .... ... .... .... ... ... 3 3 9...... ... ..... .... .... .... .... .... 8 6............................ 1 3 7 11 8 . ............ 2 10 2 14
........ ... .... .. .- 1 . 9121 2 .7.......3.1222.1265

.............. .. 826 ........ 1 2214918 2....93
5........ ...... - 0M386. 30........ 8305 385.... .1
4 ........ ... 838S4891.4.. 1 8 3052279.........127
3 ........ 63349292.......... ... 93 . ...... 39223......83
2 ... 11 17 15 ................. 432 ....... .... .. .... .24

T........2410 107 I M3.12 T...83 1 so2 11 1

142 .... :::1 4 5

Fighter pilot stanlne-$ Fighter pilot stanlce-7

N 12 4 5807 8 9 T N 12 3 4 6 67 89 T

.... ....... .... .... .... .... .... ... .... 1...... ...... .... .... .... .... .... .... .... ....
9. .......I ......................... 449.................. ............. 2 . It
s........ ........... ....... 7 10 6 22 8 ............. ........... 1 12 12 9 3
7......... ... ........ 422271 ... G.4 7 ........ ... ......... 45S.3811 3 71
8 ............. 13326723 3 120....... ... ... ... 2743 ...... 8
6............7436728........... 16 ........ 3223082.........53
4.........11125112........... 4 ....... ... 1101311............2
3 ........ 9 864 1... .... .... .. 20 3....... .. 11II1I.... .... .... .... ..... 3
2 ..... I .... .... .... .... ... 562 ....... ... .. I .... .... ... .... .. ..... 1

1......... .... .... .... .... 1... ....... ... ... .... .... .... .... ......
T... 4 TAI25780Sl96I j..3 27 1 41 422 T..32 21j9

Fighter plIot MAtIAn-8 Fighter pilot stanlno-9

.N 1234 3 8789 T N 12343878% T

....... ........ ............... 1............. ..............
9 ........ .. ... ....... ......... -14 15 0..... .... ... .... ........ 22 4
8 ........ ... ... ... .. ... 1 18 10 4 31 8........ ... ... .... ... 3 1 1 3 33
7 ........ ... .... I 1 6S2610 4 N7 ....... .. ... .... 2 49 12 3 .... 30
8 ....... ... ... .. 119 2486 1.... 6186...... .. ... .... 1 783..... .... 19
6 ........ .... 1 713 3.... ........ 24 5....... ... .. I1 6 .... 1I.... ...... 9
4....... .. ... 2 2 2.... .... .... .... 864 ....... ....... ... .... .... .... .... .... ....
3 .... .. ... ....... .... .... .... .... .... 1 3............. .... .... .... .... .... .... ....

2.-t,.~2............. .... .... .... .......... .... .... ...............
I..JI....... ... ... .... .... ........... .... .... .... ...........

4 . . iT 9 2,:2TO .. 1 4 720127 21 23 15

334



+I

T.&wra. A37.-Trlrarlatc distribution o/ bombardecr, navgatL(or, tic.--Coltinued

Fighter pilot stanine

nombcr pilot stanot ........... .... .............................. 2 12 33 2 134

...... 4 21 5 77 2 195
:-:*7 .... I - 20 '40 1 3 2'

8 .... 2 21 102 171 7 16 2 3W2
5 .. ... 2 27 133 223 119 3 6 .... .... &

4........26 124 24 165 27 1 .......... .a
3.... 13 W Pi 13£ 25 "3 ................. 4M
2.... 54 115 92 24 2 .... q.........
1 .... 10 5s S3 2 .................. 210

207 2W I1- - -
_________________2 r-= I0 WA~ 421j vo 13. 5016

IV. DISTRIBUTIONS OF PREFERENCES, PREFERENCE WAIV-
ERS, PREVIOUS FLYING EXPERIENCE, AGE, AND, EDUCA-
TION

TAnx. A.3.-Dlsributlon of first prc/crcIcca

N (on Percent of total
which

Unit Date percent-
Iges are Dombar- Ni vl. Pilot Other
based) dkr Wtn

PR 1 ............. July I9t-De',mber 1913 .... 109.458 4.69 11 7a A& &..........
PHU I' ...... January 1911-June 1944 ...... 1,573 9.6 I 13.4 M8 M .........

PIIU 21 ............ July 1912-Novembr 12 .... 25.9 3.09 4.10 n2.8 ......
11RU 3 4 ........... July Wli2-june 1913 ......... 12.000 5.40 6.70 Kf.) 1.3
1ItU 3 ........... July 1913-April 1914 ........... 03 0.I.I 11.25 7.219 .........
PHU 3' .............. NMay 1ti-June 1014 ......... 1,010 1,00 9, 71 30.39 .........
P1U 3............. July 1013-April 1914 ......... 140 .71 2.N W,.43.........
MPEU 4........... November 1913-April 1044.. 2.325 2.97 5.93 t M3 .30
MPU I ........... ovember 1913-April 1944... 4,3J1 3.65 4.18 91.CO .57
NI, EU 6 .......... November 1913-June 1044... 4.1,0 5.42 6.10 b7.46 .98
.NIPU 6 ............. June 1914-May 1045 ......... 22.9,2 8.21 SAS5 81.(4 1.421
MP.U 6 (Negro).. July 1914-June 1015 .......... .9 2.31 2,27 P1.9 .34

S I 'U 7........... Novenber 1913-March 1014, 3.317 3.3, 5.5.I5 M.74 .33
8Noverbcr 191-Deceinber 41.022 7.63 4.34 SL1.03........

MPEU819-14.
'%PEU 8" ......... M. 'arch 1015-May 1941....... .100 &07 7.F0 8i.93 1.20
M PEU 9 "' ........... Nove'"nwr 1943-MAY 14 1.3' 2.67 4.40 V'.54 .07
M IPEU £0....... Novemnber 1913 June 101 ... 1%439 3.91 4. 91.00 .47
MPEU 10 ....... July 194-June 1045 ......... .065 7.13 7. M 83.00 2.29

10-prcent mmples are riven.

FIaire' are bbacd on 10-o.rcent amples. Firure' for the mnonhi April. May. and June 1911 which ars
I nchlelW In tht-e f1gures contain for the 1imtot lirI r, IcT1arnt1onA of l1rderti'ce- as, ,i mn'l In AA F Tratnng
Command Memorandun No. 3,-17. 14 Apr. 1014.

3 Figures for fIrst preference a nllat'le only for July 1942-NovemIN'r 1012.
* Figures are bawcl! on a total of raloples of I.oW)0 e' 'se for each month.

Fleures repreet a ranlom ,imi'nle of a 10-lrcent flow of men thirough the unit.I Figures for W.,e traininc center tves promt,%A4 at 1I111J 3. From at rnn'tln SM1ple 0( a M0perct-nt

flow of men through the unit.
Fimires for student olfleers. Figures represent a random sample of a 10-.prcnfl Row of men throughthe unt.t

Figures are based on a random rample which represent omething over 10 3Lrecut of the total number

1Figures represent a -10percent smple. Figures are taken from the preference blank of every tenth new

nvitlon trainee.
to Flcure- are baqt on a sampling of to0 case' for each month,
it Figures are b-s.4 on . random selection of a i0-percvnt iumple %A new av lation frinets.
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TAIL U: A.39.-Distribitlton of preference waivers

S,(on Percent of total

Unit Period percent-
ages are W x Y z
based)

PnU I I .............. AuguO 1942-June 1044 ....... 109,3 25.02 14.12 W.04 7.82
]It)U 2 ..... July 1943-May 944 ........ 4, Cm 29.(4 8.62 . 42 5.45
P] IU 2 July 1914-May 1045 ......... 1,174 17.38 8.52 5468 19.42
'I{12 I .... . July 1911-Mny 1013 ......... 3,870 1.34 3.26 21.89 7I.CO
ll 2. . Novemnlwr 1943 .............. V21 21.40 14.10 5M.00 6.5

1il!T 3 6 ......... Novenber 1012-June 19t3... IZ00 3(1. 10 12.00 49.10 2.8t
PItV 3J1 ............. July 1913-April 191t ......... S. M9 36 0 3 12.74 41.32 1.95
PItt, 3 ........... %ay 1914-June 1944 ......... 1,010 30.48 8.37 5..46 2.69
PlI3.......... July 1913-April 19 ........ 140 15.71 0.29 CA.00 I,.00
M Il'3-:. 4 ............ Noveibr 1941-A pril 1911... 2.325 27.31 11.83 4.85 11,01
M'ti'U 5" . . .oveinlwr 1913-AIril 1914... 4.381 29.3! 11.93 49.31 9.40
MPI! 6 I........... .Noveniber 1913-June 194... 4,170 31.80 12.76 46.60 8.S
MPEU6 ............ July 1914-jun, l15 ......... 22,972 41.11 11.24 39.41 8.24
3M'E Ju(Nero). July lJii-June 1915 ......... .89 21.70 16.69 4600 10.01
NI PEtl 7 .... ... Noveher 1913-March 1014. 3,317 22.83 10.85 5.80 10.49
NJ '1U 8 ............ November 1943-1)ecember 40,951 29.21 11.49 40.82 12.4S

1944.
fPI.US ........... .Mareh 104S-May 145 ....... 1, 60 30.60 10.03 62.74 S.73

% 1 34IKU 0 1 ..'oveuiber 1943-May 1944... 1,33 32.25 31.78 51.01 4.93
MPEU 10 ............ November 1913-June 195.. 21,04 31.78 12.65 47.26 &31

I The,, fAgure, contain cases tested by other sections and units. Figures for April, May, and Juno 1914
which are incluled in the N contain for the most part redeelanittons of preference waivers as specified In
AA F Training Command Memorandum No 35-17,14 Apr 3914.

2 Figures for November 1913 are not Included. November figures appear below. Figures represent a
10-fcrcentlimiamie.

3 Figures Include men previously eliminated.
* Figures for student ollcers.
$ Flgures represent a 20-peroent sample.
I Figures are haeI on a total of samples of 1,000 cases for each month.

Firure represent a ran'ion ,ample of 10 percent of the flow of men through the unit.

t Figures for bas c training center tcstecs processed at P'RU 3. From a random sample of 10 percent of
the lowe of men through the unit.

t Figures are for student ofilcers. Figures represent a random sample of 10 percent of the flow of men
through the unit.

It Fi gres are bsed on a 10-percent sample of new aviation trainees only.
11 Fiures bIse'! on a ranlom sample which represents something over 10 percent of the total tested,
It Fligures relre.vnt a t0.percent mple of now aviation tralnes.
i Figuirts are bazed on a sampling of 500 casci for each month.
to Figures based on a random selection of a 10-percent sample of new aviation trainees.

Coding for preference waiver was a. follows:
W-I want to Ite ao;ignel to tli kind of nir.crew training for which I show the greatest ability on the tests.
X-I want to be n.aier,e,! to flii, kind of nir-crew trailning for which I show the greatest ability on the tots

only If my ability for that kind of training Is nltrh greater than for any other kind.
1 -I want to I n-signeI to the kind of nir.crew training in which I am most Interested unles the tosts

show that I !hould proabaiy fall In that kind of training.
Z-I want to be aolgnet to the kind of air.crew training In which I am most Interested oven It the tests

show that I 3houl probaldy fall in that kind of training.

Tnm: A..IO.-Prvfous flying experience of 15,000 aviation candidates from report
siubinittcd 29 Octobcr 1942

Categoy I PRU I PRU 2 PRU 3 Total

Nurn- Per. Nuim. Per. Xu m. Per. Num- Per.
bcr ctnt br tent ber tent bet cenl

I................. .............. Q 0.18 7 0.14 a 0.10 21 0.14
2 ........................... 610 12.78 3M 6.12 604 10.03, 1419 9.8
3 ................................... 411 8.22 262 &24 404 9.8F 1,117 7.78
4 .................................... 175 3.60 300 8.00 206 4.12 MI1 4.54
S............................. 2,984 50.6 3.2 5. 0, 2,910 M3.20 9,192 61.28
8 .............................. 713 14.34 828 18.#2 781 1& G3 2,3= 15.52
7 .................................... 04 1.23 1 .02 07 1.94 14,2 1.S

Total .......................... 5.000 10o.00 5,00 10.0oo 5,00 10-oo 1,000 100.00

I Caterorles were as follows:
1. hove omninerclil Idiot's lcense.
2. llhave private ilOutVs lice.se,
3. Have h1,,1 tmlent pilot certificao with solo privilege.
4. Have hlid qtlillent illot certlllcate.
6. Have bivci la.-4llg1r In plane bilt have had no formal Instruction.
6. IlaIve never been it;,wnver In planie,
7. Have had previous military flying Instruction.
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TAixL, A.41.- erccnt of new arhation candhhiates receiring crcit for prcvious
Ilying cxpericnce

Ye sndm, th PHU ~U PRU .'l IIIU .N EIPE MPEU I I i'F1tu NI'PVUI~PRU

N o'ec............................... 3.1- 4.4 851 2.3 3.2 4.2 4.1
Decembr .......... ... ................ 4.3 2.6 2.2 5.7 4.3 3s 2.4

January .................... 5.0 2.2 119 2.7 4.0 3.9 3.2
February .......... 4.3 .3 7.2 1.9 1.7 2.3 3.3 3.2 4.8 4.2
M ahrch ..................... 1.4 5.6 2.7 3.3 3.1 8.0 .5 4.7 1.7
April ............... ........ 1.7 7.0 2.2 .7 .2 ........ .%0 1.5 4.4
May ............... ............ . .. .. ........ .0 ....... 4.1 ..... .4
June ........ 4.1 ....... 6. .... :.6
July ....... ....... 2.7 .... 1I a ...... 3.3
August ............. . .. 9 ........ 1.4 ........ 2.1
September ......... ........ i........ ........ ........ 2.0 ........ 2.7 ....... 4.1

I The pcrcentagm are ba"It on ati obtained from 20.;rcrnt mmpl,, and ,-f0.,rcent s.implcs of the
month's testing. Whero the numbvr ctzectd was small, tL0.iwrcvnt samples have lkvn utcd.

T.%IILE A.42.-Dislribtutlon of age of arlation cadidtca tcrtcot In Sepltcnbcr 1942'

PRU I PIIU 3 PRU 3 Total

Age -

Number Percnt Number IPerc nt Numlw.r Percent Number l'erceot

2 ................... .0 0.0 0 0.0 6 0.6 6 0I
27 ................... 9 .3 77 It. a 3 a 255 .0
26 ................... 207 10.5 121 20.7 12 11.6 351 11.0
25 ................... 138 13. n 122 11.2 I.,? .8 421 13.1
24 ................... 117 11.3 176 1.6 211 19.9 !Ol 25.7
2, ................... I4 1 21,5.3 W5 17.3 213 21,. 1 4 17.6
22 ................... 147 14.5 IC 24.2 111 10.5 419 23.0
21 ................... 145 14.3 I1 i.8 WO 7.A .W8 11.2
20 .................. 72 7.1 1.8 7.9 M. &2 215 .7
19 ................... 47 4.6 521 4.5 22 1.0 109 3.4
18................... 3 .3 1 .1 01 .0 4 .1

Total .......... 1.017 1000. i.228 1M0 1, Ono 100.0 3.2M I00.0

I Candidates who were tested dtluring the latter part of September.
Average are of aviation ranlhdtes lested in .eptelvmlwr 1942: 1 IU 3. 23 ycars 2 mouths; 1'IU 2. 2 yean

2 months; PIU 3, 2.1 Years 9 months; total, 23 years 3 months.

T,%nrL A.13.-D istrlbton of agc of arttion candidtc IcStcd fn Octqbcr 19}2

PRU 1 j PItU 2 P1U 3 ToW

Age '..

Number Percent Number lcrcvnt Number Percent N iaznlr Percent

28 ................... 4 0.1 8 ( 1 12 0.2 21 0.1
27 ................... 415 1. 9 43' 7.7 .,Li 7.5 l, 234 7.3
26................ 4.9 7.6 517 9.0 Z4J5 9.5 1:4;41 8.
25 ................... 695 9.9 fit) 11.2 710 13.% 1.915 11.
24 ................... M 9 9.8 653 11.4 762 21.9 (012 11.9
23 ................... 12 13.4 820 14.2 $1t 26.4 2,ls 14L6
22 ................... 1, 25, 19.2 ,0 6 17.8 ll 14.5 ",i99 17.3

21 .................. lu." 1 2.2 1 1 1.%2 it I 2. 2,Mil) 15.6
20 ................... 41"1 ?L 7, 479 K 4 314 p. 7 1,34 K G

19 ......... .. 312 5.7 270 4.7 1.'M 3.1 777 4.6
18............. 32 .5 16 .3 H .2 id .3

Total .......... .0,3 i0.o 52 20.0. 1T 52o3 0

Average cce ofaviatlon e.nidates "t4,,d I. Otjber 19(2 2'ItU 1, 22 years 9 months: PIt U 2, 23 years
0 mConths; I'ltU 3, i Years 4 months; total, 2.2 Yenr 0 months.
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T.kuLu: A.4.-Dstrlbution of agc of arlatton candidates tested it March 19.1$

I'RU I PRU 2 PRU 3 Total

Age
Number Percent Nunber Percent Number Percent Number Percent

2 7 ......... 178 1I.9 of 4.3 X6 13 13.8 4t8 10.02...................7 4.5 65 4.3 67 4.. 199 4.4

2................... U 4.3 73 4.9 125 &.3 2G2
2 4 ................... 1 4.1 79 3 103 . 213
23 ................... 112 7.5 146 9.7 147 9.8 4035 9.1
22 ................... 295 19.6 3W 24.0 223 19.4 OltI 23.0
23 ................... 4M 28.8 441 29.4 3M~ 24.2 3,2)? 26.8
20)................... 3192 12.8 383 12.2 1214 &.5 Y113 12.2
19 ................ 20 &.0 81 &. 6 2 4.1 2M6 & 59
is ................... 8 .5 5 .3 8 .5 21 .3

Total .......... .1,06 10o0 ,.500 10.0 , 100.o 4.5001 0.O

Average aire of aviation connlidates tested In March 1943: I'RU 1, 22 years 3 months; PRU 2, 22 years 0
months; P1U 3, 22 years 10 months; total, 22 years 4 mouths.

TAnLy. A.U.-Mcan ond stanidard devfation of ago for PRU'z and MPI''U'S li
quartcr for fiscal year 19.f3-44

120-percent sample of new aviation tralnee at PRU's. 30-percent sample of all men tested at MPEU'1]

July through October through January through
September December ch April through June

N 'M 8D N M 8 N 'M SD N M SD

PRU I ................. 3,620 21.07 2.N 4,795 23.WI 2.41 2,100 21.23 2.51 ..............
2L..............3.O0 232 2.09 4.49S 21.13 2.40 3,370 21.30 2.37 ..............
3.............3.07 21.35 22 4,21 23.39 2.43 3,2CA 21.11 2.3 ..............

MPEU4....................... ...... 2 4 20. 90 4,31 2,91 21,32 2.8 M9 20.20 2.W
a .............................. ,400, 20.87 2.7. , 2 ,4 2 .21 2.2 173.
................. ............ 3,815 21.50 2. 62 6.023 21.20 2.83 1,515

7............................3.278 20.93 2. 69 2.22. 2 2.09 ............
............................. 3,630 21.16 2.62 3,002 23.27 2.7 2,-O 20.145 3.4

9...................... ...... 2.0M 21.27 2.67 1,860 241 2. 324 23.76 2.83
10 ............................ 1,812 21.27 2.61 2,153 21.51 2 1,710 20.51 3.03

TA6T.i A..I.-.lcans and standfird deviations of cdurcation in teris of a code for
PRU's and .IIPU's biy quarter for the fiscal year 1943-4

2(r Samniple of new aviation tralnees at PRU',.
30,% Sample of all men tested at MPEU's.

July through Octobe: through January through AprilthroughJune
September December March

N t 81) N M SD N M SD N M 8)

PRU I ........... 3.2011 4.62 1.29 4,792 4.23 1.19 2.091 4.12 1.7 . ...... ......
2 ................ 2,'LAW 4,5 1.2.S 4,493 4.17 3.33 3,372 4.09 1.10 ..............
3 ............... 3,616 4.45 1.23 4,185 .09 1.10 3,203 4.03 1.19 ..............

MPEU 4. .......................... 2714 3.3 1.22 2. 7 4.00 1.32 338 4.15 3.15
..................................... 5.3 3.1 324 5,278 3.8 3.33 ..............

6 .......... ................... 3,7 3.93 1.2 607 3.89 3.2 1,533 3.84 3.1

7 ............................ 3,.275 3. 3L 2.1 2,217 3.94 1.22..............
8 ........ ............ 3,02 3.94 1.32 3. J7 3.2 1.34 67 3.90 1.09
9..........................., 3W 1.24 I.W17 3.30 1.21 32 3.90 3.30
10 ............................... .,1:861 3.95 1.30 2.143 3.85 1.30 1,703 3.06 1.11

Educ-ation rhdIN3 ,s follows: 0, eighth grade or less: 1, ninth grale; 2, tenth grade; 3, eleventh grade;
4, t~rlfth grade; 5, flrt.ytar eolIege; 6, secnd.yvar college; 7, third-year college; 8, college graduate. Pro
h"alonAl school giladiluatC omIttlCd from comiputation.
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V. DISTRIBUTIONS OF QUALIFICATIONS
T.DT2. A.4T.-QualflTcations of new ariaton eandiblate,. Candidates teated prior

to buttcry of 1 8I jtcta.cr 19)j £

PHUico 1tu NtF I MPI U M1 1 1Pp NPF . uMiri M rHt,
Qaiiain It 21 4 5 a 6 7 a8 ' " t

BNP .................... 1.845 28 2.OZ 4. C1 4.) rM j 3.971 472 Z~ 2.0
BSP...................... 8916 1. 302 n17 3,2'-1 4; t IS 72 468M4 ;,10 2,62=
KN P..................... SO 37 (09 91 =5 3. Z 172 41 IM
BN ......................... 11 171 7 I, .N -, o.s 4 'A 62%
B ........ .... 1: 141 IO ,19 'K1~ 2,0&4 1. 171 ZON)f M! 1.2S4
N ........................ lit 29 I -) 4t11 Ca 24 S2 219
P ......................... tosO I ,m 2.83 .,2 M? 40)t 2818 W Z.V 1 2,81

Tota qualifled ...... 4,4,9 4,(0 9,,"0-7"1,45 20,8,7 1 18 W 1
Total disquafld..... WC 1.002 10, , 1%410 24.4. 7.112 18.23 f W 1t,02

arand total ........... 5i,333 5S2 l9, 34 .7.871 1 6. 3 .0in 13M612 2U0,

I Thero are no quallfitttlon figurc available priof to July 1043. N qualificallon fligurus are a t1Lble
for PRU 3.

IThe wrIod covered Is July 1913-June 1914 only. This ;w-'oA Is r.|resntlc by a totl of the 10 preent
randoin sainples for each mouth. The Egures includeallI entegorics-rnew avlmt Ion trulnecs. 3t udent otflcers.
fliminces and others.

J Figures are ba tel on a total of samples (or each month, slightly In teutw o 10 percent.

TABLE A.48.-Quallfcat ions of ctinihicca. Camdidates tested prior to buttery of
I Seplcnibcr 194

Quallfietlion MPEU 4 'M PEU MPFU 6 MI)U M .PEU 8 IMPEU 9A -HUIO

NP.................... ..... 0 0 49 0 0 12 2
BIP ........................... 0 3 37 40 1 7 a
NP ............................ 0 0 4 0 0 2 0
TIN........................... 31 4V1 10 0 41 9 17

42 .............................. 2.. . .5 .2 29 24 to
N....................... ...... 7 20 5 a 21 2 7
P ............................. 0 4 122 2 1 4 0

Total qumllfed ............ .4 121 7319 78 88 39 44
Total disqualfled ... 114 110 W 105 406

Urand total .............. 122 221 349 3 193 79

I No qualification figures for elimines are avnilable for I11M 1, PRJU 2, and PHU 3.

TABLIE A.49.-Qualiflcatons of $tilden officer. Candldaltes tested prior to
buttery o1 I SCptcmber 1944'

Qualification MIPEU 4 M PEU 5 'MIl'EU 0 M Ph U 7 MIPEU S MPFU 9 AI I'M~ 10

DNP .......................... 73 18 M4 0 32 0 3
TP ............................ 33 11 23 0 M 0 12
NP ............................ I 0
TIN ............................ 17 5 Is a 0 0 7

S.............60................ 10 I 0 0 0 0
N .............................. 3 4 7 0 2 0 5
p ............................. .44 _ 17 40 0 14

To isfi 161 lOS0T 01 8loa!qu~lfid 4....4sl ,t '-' I t'05  ______
Total L - - -. . 0 2

I.............. 7S 111 01 10

I No qualIfication figures for student oficers Pre avnilable for 111W 1, HIIU 2, and PRU 3.
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T.ui: A45.-Quallflrattons of others.' C(adidates tketed prior to battcry of
I Septcmber 19.;.j

QuallfcatioaM 5LKU .P'LU MPU 11 3 1EPU MI'.tlEU .MPFUQ 5 8i7 ct 4 1

M-4 P ............... 115 192 84 1 r, 0 20 12
lIm .......... 82 1 C4 121 37 0 12 125

NP ........................... 7 13 6 163 0 2 Is
TIN ........................... 1 9 2 0 8
I............................. 2 31 10 38 0 5 4
N ............................. 0 1! 2 5 0 2 1
P ........................... 11l 179 120 S1 0 10 120

Total qualiflrd .......... 329 05 352 412 0 59 393
Total ilsqulfi;d ........ M4 184 82 1W 3 36 52

Jrand tot ........... lo 431' C4 3 9 445

I Uthers refer to any enlisted man with previous military alr-crew training. It Includes indivldualsellmh lnte~l from .N ary or War ttuanlng sevviv flyinx t raIninz. 1|)(l10(hisi$ are W.ually former glider-pilot
trsafiers, former enli-tt ! ombartfent, or former foreign air-fargo pilots&

A So qula]filtttiofl figum Are avlillablo for Illf U 1, P|t.U 2, and IPRU 3.

T.UrE A.51.-Qua~lfttox of ,Vegro C-72didatcs tested prior to ballcry of
I September 1944

Qualifcatlon MiPLU 8
S............................ . ..

.NP ...................................................................................... 3
N .)................................................................... 0

BN ........................................................................................ 0
............................................... ........................................ O

11....................................................................................... 0
N .......................................................................................... 09

Total ulfied ..................................................................... 83" dualllt ed ................................................................... 103
Grand to ld . ......................................................... 103

Stanine qunlIfications for air crew tmining for Negroes have differed from those for white prealiaton
cantis. At t1h beginrIng of the annual report year (I July 1914) the requirements for Negroes were as
follows: For pilot tIruning a pilot stwnlne of5 or better; for bombardtcr (or navigator) tralnlng, a bomtbardier
janine of 3 or better plus a navigator stanine of6 or better.

TAix.t A.5U.-Qual/fication of ncio attlion candidates. Candidates tested after
buttery of I Septcmber 19..4

PRU 2 (returnees)

Quallficatons N . MPEU 8 MPEU 8 MPEU 10quallfi10t1o1Y otre- Previou1sly,'lously

tested tested

BN'bl'fP ................................. lGt 76 3,1I4 1.473 172
bP..................................... 31 Is 330 242 31

IlNf .................................... 7 6 83 141 7
Ilb P ................................... 40 12 276 413 30
b IItP .................................... 9 2 112 197 20

tIn ........................................ 43 13 789 752 92
Pbi ...................................... 1 2 31 27 3
till, ...................................... A 3 G4 08 12
Shp ...................................... 8 1 1 0F 108 21
Nfl' ...................................... 1 0 21 24 S
bl'P.................................... 861 12 85 04-3 87
1 ......................................... 13 4 218 191 19

N ........................................ 33 4 632 752 61
bP ........................ .............. 29 8 37? 277 62.
IP ......................................... is 8 31S 334 47

Total qualified ...................... 40 187 5.431 8.055 in
Total dOqualilfed ................... 340 46 13. 671 9.610 97

Grand total ......................... 800 213 19. 102 181W 1,639

' Vo f iures are available for the few meno tested at PRU I and PRU 3 alter September 1941.
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1.n1. A.53--Q0tifflcati',n of climtncc . Cantidates tcttcd after battery of jti]1 ---''----'---+ - Sq)Ie,a, r J9$4.!

PAU 2 (retwrnem)

t pre -•j MPEU 6 MPHU A Nou j U 10

IIhT'............................ . 0 0 0 0
. ... ... 0 0 0 0
b [ ... ..................... 0" a+ i a' a

1 0 0 0 0........................ -0 0 0 0.. . ..................... .......... o 0 m

............ 0 0. 1fii p .. .. ...... ....... I .. .. -

11- ......... ........................... 14 0 0
X.- _1 ......... ............. ........... 0 s- 0 1

libp .................................... 2 0 1 0 0
I' ...................... 0- a a 0 0

Total ..... ............. 111 i 03

Illfl 23
_m__ _uaL_ ........ ............... 22 1

f ,No hgO* are available for thc.few muen tete I al Il It after I Sel't 1911.

t. ALE A.tL.-Qualflcation of tudcint ojcicrs, Candidl te ated after battery
of I Sei+cnber I),-'J

I'l11U 2 (rctu-neo)

Qutiltc~tNoni Not pre. Pr& evkrnty MPEU 6 MPFU 3 NIPEU IV

'~ ~ P..... ............................ ; It+I 1 0
lN P I... . ...... 17 I 124 Is 0

,N P.............. ...................... $ -8 4, 6 0h .................................. 5 2S 4 12 0

N ............... ..... 0 3 0
TIN ................. ......... 14 214 19 22 2

bil ....................................... 0 2 0 0 0
1 ]lp .................................... 0 20 2 0
NII ..................................... 41 2 0 0
N1 ..... ............................... 0 0 0 0 0
hN l .......... .................. ..... .... is a 4 6 0118
bl............. .......... ................. 1 8 0 0 1

IP....................................... 3; _0 2 1

Totl 1t2allel' ..................... . 217 .709 - 2101 x.- 1 13
Total' Lqial|................... _ 2 1 1 1

Oran total ................... 2U h "0I i -- 21

No flgurel are a'allable for the few men hz zst1'lU 3 after 1 8elet'101l.

Ta,.u: A.55.-Qualifiealions of oth era, Sciptcmber !)}.(-Jilnc 1915. Candidates
lt;,lcd (f 1," bI Itcrj of, I Spln bur ;!)I I

'I P FV MPsFU_ MM " I ulfmlm .MIF NL I,.ET MPH

Qualication 10

llN .P.................. .1 0 o It .................... 0 0 0
WNWhP ...... I 0 0 I..........,. ....... 0]Ibl'IP o.................. 4 0 0 p . ......... 4
S blP IP ..... ........ . . . 0 o ( P ..... .. .. .. ... 10 0

"...................... 3 a 0] b ............ ... O 0o Total tl+l ~ 113 0 '

I i0

N 1" ... . 0 . +. .



TAiL1n A. .- Qualiflcatlon of Negro cotdidate tested atler oaiterl, of I Sep.
lcnchcr ID44

)M PEU is

Qulflatic jOthers '1PHU 8Quallvii mtlla

BqbbPfP .......................... .......... it 2 0 o
J IhPb......................................... -.. 6 1 0 o
I P .............................................. 2 0 0 0
1bPP1 ........................ ........... 21 0 0 o
NbPfP ................................... . 0 0 0
1hP .......................................... 0 0 0 0
bP 0.............................................. 0 1 0
DIP ............................................... 8 0 0 0
Nb .......................................... 0 0 0 0
NfP ............................................... 0 0 0 0
b ............................................ . 27 0 0 0
N .................................................. 07 0 0 0
N .................................................. 0 0 0 o
bf ........... ........ .. 31 2 0 1
fp .................................................. 20 0 0 1

Total ulified ............................... 201 8 2 12Totot d iualif4ed ...................... 439 8 0 23

rand total ................................. 640 14 2 41

I With tho introduction of the I September 144 hittery no provtilon was made for qualfltion standards
for Nt-groes. The situation was not clarified until s January lOu. whvin the following requirements were
established: For pilot trinllng, either a fighter pilot or bomber pilot staninc of a or better; for bombnrdier,
a bombardler stannn of 5 or tw.tter; qualifications for navigator training were discontinued. EItftive 23
March wid retronctive for all Ncgrocs still at Keesler Fild, the requirements for pilot trn ng were reduced
to a stanine of 4 for either fighter pilot or bomber pilot, and quallfications for bombaiier training were
discontinued.

TA r A.5.-QualJtcations of B-29 guinncry candidates

NIPEUO' IIFU MPEU10- NMPEU Jo-MPEU white Negro

Total qualified ..................... .............. 763 922 7
Total dqunlid .................................. '", 1,302 862 1,102 72

Grand total .......................... Z 100 1,625 2, 024 -9

For men who began testing prior to introduction of I June 1915 battery.

VI. DISTRIBUTIONS OF RECOMMENDATIONS FOR AIRCREW
POSITIONS

TAnLp A.5.-D18trlbution of rccommendatlons

Period of February-July 1942 Period of September-Noveln-bee 1012,t
Reoommendatlon - ..

PRUI I PRU21 PR U3' PRU II PRU2' PRU 3 '

..ombdier................... I.82 1-02 I 2.310 3.1 7 I SOS 1.044
Navigator ....................... 2.161 407 2,W 2,918 175 1.276
PilOt ..................................... ,420 2,162 12.077 14. 01 12 044 9.373

Total ............................... 463 3.111 - .01 0.1-; 14,014 11,603

I No figures are given for Aguit 1912. flattery was changed during the month.
I Iteconendillos nuide by a boAr.1 through June 1942. ltecomnendations for July made by PRu.

Thi r' welt* no rioiinmlenliitlonsl durlng Febnriry 1912.
1 Fc uris obtaln,' (ram weekly distributlon.. Includej month of July 1042 only. Recommendations

wrre ins-l by PHU 2.
* Training reominnended by PRIUI. Figures Include recotnmendatlons mhde MNatch-July 1012.
£Renlnlle 11 ittl ions n'le by 11RU.
I Iterlnoleltcd by Ollive it Ciftlcotitlon ReIrt4.
I Fiurrc for $vrllmltr 9T2 and Octob,.r l9t. represent emi reenmended by PRU. Recomnends-

lioni Vor November Il2 are the Ptllres Ol'tiine4l fram 4'orgc 's recommendations (262 reommended for D,
W rccotnendrd for No, and 3.=%1 recommended for PI).
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TAnuL A.591-DWributlon of recomincndallons

lattery of Decemer 1N942-Junt
1983Ttecommnendatlon ____

PRUII Pn Pau PR 36

Bombardier .................... ............... , o i 2,ol I.M)

Navigator. ........................................ &474 4. 97 3. M~i
Pilot ...................................................... ..... 1.

Totl......t al..................... 37,778 A3411 M0313

1 Recommended by the surgeon.
s Recommendatlons inade by OMe of Clnlfienflon Reports throuph week ending 9 Jan. 1I. Recem-

mendations from week ending 16 Jan. 1912-3. June W142 made by Surgeon's Boord.
I Tranng recommended by the surgeon. Includes student otllccts lor May 1913 and June 19M3.

TA LE A.M0.-Distribution of rccornlcndatfona

Battery of July 1013-October 194

PRUl1' PRtU2S PU

Recommdatloa Paull P 2e Pau ' 0

'New New Now
ala- Elilms. Ctudent fi Elimi- Student a l.
lionDees_____%11______ ton lion tion El milncandl-. fleeS c andi. 1XV3 OMcL.s vwuU, o flcri

dates dates dates

Bombardier ............ 1.141 21 15 1.401 4"1 1.421 14 10
Navigator............. 2.674 32 3.33 24 6 2.712 31 19
Pilot ................ 19.3.6 0 931 15.775 &S W 13.00 3 $19

Total ............ 23171 to 1,0M9 20 59 87 -925 .,14 u0

3 Recommendations made by the unit for the Furgron. Candidates tested by other itniIs and -rctlons
but finally rvc nmended by PtU I wre Included. Candidats.q prvlauly rrcinnimeuidt4 at Nihvillb
and reprocessd In Inter months at Mawell Field are not Included In the statistics for the mouths during
which the unit was located at Maxwell Field.

I Recommendattons made by the Surgeon's Board.
I Recommendations of the stageon.

T.tnLE A.M.-Distrlbutlon of rccommcndatfons

Battery of November 1913-August 1914

PRUI. PRU2 I 'RU31 Pa1$

New tl.. New Stu New S. NewS
AVI F.lm- dent vs i Ellm. i n a. dent AvLh.n 'ln- dent

.If ih ~ m dent Film. dent %anilm- Inec O cui[. Int 'i n el, o. OdM..I; ~ ~ l-nldates cre dates c dates r dles

Dombardler ...... 3.1265 125 4.0 O 104 155 tM7 33 221 1, YO 27 0
Navigto ...... 4. 5 132 I.s 3, 9w7 107 145 2.374 36 137 615 21 7

riot .......... 20.410 0 1.020 A21677 111 91-1 12.070 91 6M0 8.731 191

I Reornm dltkns were mide by the unit for the surgaen. C4nildlstr tmte-I by other units and
"ttn, ' but t )n .i rtN-"Itm , ArI'A by P'1U I a Included. F'ICUtS fo 04(dhdntes tt.ommended, unJlur

ltNeorrtq4.li. j ritwl by the surgtmn. Figures include andidates tested at moedinl &n. psycholot.

I Ur..u's rv-o w * .!l: -s Fguret era for c'andidtte tested at .MI'U'8,

3-13
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T.nLr: A.62,--DistribUton of reconwinndllons

Blattery of November t9t3-August ilO--(eontlnued)

Rccommecndaion
MpF.U NPEU4 MPIEU I MPF MIPFU PEU9 MPEU

MPEU MPEU MPEU EU 1 MPE 0t

lombardie . i,5 3.404- 3.If% 6[ 1,487 2.421 W WI4 1,700
Naviga to ..... . I01 ' 1,822 2.146 7 8U 1.4,S6 U3 WO
Pil. 7,291 14.912 15.7,$3 70 8,09 13.773 51,0 7,g8

Total ......... 0s 20,2M 1 21.061 -83 -10,910 1- 7A 7,4M6 20,091

I Includes 7 ea. s from the September and October 1011 dhtributions of candidates who began testing
prior to the Introdjurtion of ptembcr 19(1 battery.2iInelttdes l. )a',' iprtvloum.Iy te ,tcd. .....

I Includes .12 evzi from the Seltember. October, and Novembor, 1014. distrlbutlont of candidates who
began to -tlng prior to the Introduction of the ScitemnLr 1tI battery.

TAnuL1. A.M3.-Dtstribu lion of rccominmcdallon8

Battery of September 1911-March 1945

Ru I I PRU 21 VRU2,

lecommendation New Now New
ala. sFlnl. t u. avia- tu avis. Ellml. Stu.

Ion " ,,ent I on (llent Ilol neea dentMatICH . ot'llc:rsi cnndil• lI'es officersi C11111.dae Officers

dtsdates dates
Bombardier ................ 242 4 48 30 3. 1.427 20 9N'avigator................23t 12 1 87 31 1005 708 17 32
Pilot ............ 1.350 0 85 299 4 1S 2.....7 4 473

Total ................. 1,823 19 90 425 C4 I 5I822 41 1

I .uriron's reeonmnendations. lincldes eandiIates tested at MPEU's, Figures for candidates rccom
mende, uiunelr provisions of TO' Menio 3'-17 are Included.

I tpturg.iaO's reiomendatlons fotr cnadldatets tested! at PRU 2.
I Sutgeon's recivnnendslIons for candidates tested at 1PEU'.

TAni.x A.G.-DIstribltlon of rcconuncndatlons

Battery of September 1044-Mnrch 115--contlnued

lecommendatlon ew. 3
New av PU MPEUI MPFU1
tion can. Elmlnce (&Negro)

dldates offlee_ __

Bombardier .................... 0 0 0 501 27 28
NavIgator ....... 0 0 0 1,410 1 2"3
Pilot......................... 3 0 4 3,521 114 %023

Total ..................... 3 0 4 5.435 142 2-4

I Inelides 3 c-a(nlhbites previously tested. Includes 42 'FI's qualifled by TC Metrorandunm 37--.

TAIIL A.5.-Distribuitlon of reconntoildat(on$
Blattery of April 19I5..May 1945 ,i

PHU 21 . 1.1RU 2U

lecommendation 'w I , MPE MPU MPU0

aviation EilIm. Student aviatin] Elhn. Student (Negro)
eandl. I laces officers C714l. I incs oficers
dates dates

Bombardier .... 29 19 42 380 a 0 31 0 2WK I
Navlgtor ......... 1 "0 2 2 3 3012 3 o 0 3,ao 20
Pilot ............ 142 2 422 1,272 19 2 S.q 69 zL'i, 17

Toal.... 209 41 617 2.(3 271 2! 29-d GO 4,194 41

1 S , 'cetj*i$na ort Cand.l'athS tosted at 1Ittu 2.
Sutgion' s ritiiillit llnul for niidalvitt'% i.t d at M PE1Is.I ltdhiels 4 (4 Itlron Jt111 3 tratulun of v-althlates who began testhig prior to the Introduction or

Juno 110 baitery,.
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T.tnr,: A.\01,-D atributlion of rt ertncnilat (on&

Battery of June VAS

PRU21 PPU21
RcommendatSori - PFV

VewNewari~tion Flmi. Student l.tlon I Ellmi. Slf ,ent
candi. necs 0111kets C-11,11. M-11 0111erdates 413tel

ob ler ............... 1 02 1 aNavigator ............ 0 0 0 _ 0
Pilot .............. . 1 0 1 -4 13 1 0 13

Toa .................... 
-33 1

I Surton's rcomnmendatlon, for randldfates rested at PRU 2.

t! urgwn's rcoommendations for candidates teAvtd at MIIU'&.

T.%uLE A.M.-Suppcmncntiary rccommendallon alatlstlcs
PRU 2.-lecommendatlorns by surceon unde: pruoyskm of TC Mrmo 35-17 (cs .5-fl), MAfy and

AIRC{EW CANDIDATES TESTED AT MPEUPS

New avl,*-Recommendation tion ilim. ncen

"Ihomlidier ....................... .......................... 3,"2t
Navigator ............................................ .... .2.
Pilot ............... .............................. .......... . F. 0

TOWa ................................................ - 16 41 4

AIRCREW CANDIDATES TESTED AT PRIU 2 AND itF-RECOMMENDED

Bombardier .................................................. I63 0 0
Naiator ..................................... . . 191 0 0Pilot .................. ................................... 96 0 0

Total .................................................. I.3= 0 0

PRU 3.-Dstribution of rcnnmind.ltons of Wle training center (ardiltats:
1. The Fnctlty Board elw..sified 201 irte.w studi tt.L vroc%4vi1 Anil rk conuiiended for aiLr-cew trilnins *t

basic training centers to the type Indicated:

Field fuImbor',,l¢r Navl~gtor Pilt

Shepppxd Field. Tex ................ ................... 8 12DtuckCy Field. Colo ................ .................... 5
Jelferson lnmcks, Mo ....................................... it S
Ktec.ler Field, M s ........................................... 0 3Anmarillo Fkld, Tex ........................................ a 10 4MIml BeAch Fla .................................... 2 0 2Undetermined ......................................... 4 2

Totals ........................................ 31 __.... __

2, The Fnculty I oad reInstated 93 atr.crew 9tudents o the bwsh of relaxed pbysial lameds:
12 bomarpliers.
20 navigatorm.51 pilot.
, pbh.%Iral grounds.3 k w aptitle.

3. a e l- titty Mutt ,1minttcd lrjatr-"ew student ito-,A.hl M %A r -,mfrt,,44 I qCy tr w trIfl
at ttrie tn ti'ke o utA rs fin . rt.o r 'ibth tutheiotf contAin.l In lettir Itla A A V W i" a' tC'l. nWt30 Mar~lch lIM. subct, I '\ tb+d'wal tit A.O, F., A-S4 wit).+u, V- F-I'. ;rr ii~l trAn Wtxt w til~nt.
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T.nLr. A.GS. Numbert inlcrvlciced and recommcnda lolls mnade by fit erviewng
officers

Recommendations
Xomtcr

Intervlewed
Mombrdier Navigator Pilot Ground Ground(choice) -oMIouth W o

V 4

r. A 4 4 A 4

April ............ 27 ...... 40 ...... 35 ...... I. 0 ..... 0.,aY ............ 347 ...... S 0 ...... 22 ...... 177 ..... 63.... 0 ...... 0
June ............ 32 ...... 76 ...... 3 ...... 3 . I ... a . 9July ........... 301 ...... 70 ..... 4 ...... I0 "'"" . 13 ..... 0AUN 't ........ 341 ...... 49 ... .. 32 ...... 192 ...... 44... 9 ...... 11
.lintember ...... 51 ...... 118 55... - S ...... 393 ...... 2 23 ..... 0

October ....-.. 579 ...... 55 ...... 55 ...... ... _ 7 i ..... 0
Nosvjuber 793 ...... 50 ...... 86 ...... 478 ...... 15 . 23 ..... 0
Detembr ....... 45 8...... '91 ...... r9 ...... 181 .. 104 6 .....

Janriry ......... 527 ...... 96 ...... 10 ...... 192 ...... 134 ... 0 0
February ....... .82 ...... 60 ...... 78 ...... 235 ..... 92 I ..... 0
Ma.ch.......... 1.143 ...... .2 ...... 20A ...... 450 ...... 218 ..... 0

...rd8 ............ 1 i ...... 167 ...... 100. ..... 29 ..... 0
Nay ............ 772 ...... 154 ....... 329 ....... ..... 75 14 0
June ........... 7. ...... 15. 314.......12. .... 0
Juy ........... 14.......21....... 376 ...... 259 ...... 26 3 ..... 0
Au.ut ......... 1.23 22 ...... 226 313 ...... 242'...... 422 30 ..... 0
Fecakember_.1,131 .... 60 . 2..VA.......257 ....... 548 ... 18 .... 0
October ........ 650 ... 73 . ...... 255 ...... 207 ...... 1...... .....
November ...... 237 21 ...... 93 ...... 2 ' ..... 4 .....148 0
December ....... 48W) 237 ...... 03......14 ..... 17 ..... 0

IOU
Janury ........ 524 614 235 ...... 127 ...... 147 15 0. ..... 0
Februzy ....... 468 258 101 ...... 218 ...... 151 ...... 16...... 0 ..... 0
M arch .......... GO 200 20 ...... 216 ...... 163 ...... 2 I ..... 0
Ali ........... 1b2 111 78 ...... 69 ...... 43 ...... 0 .... 0
M ay ............ 276 253 143 ...... 30 ..... 90 ...... 12 1 .... 0
June............ 147 103 91 ...... 20 ...... 1 ... - ...... 0
July ............. 401 83 210 28 61 43 124 12 8 0 0 0 0
Aurnst ........ 63132 30 74 6 43 27 15 1 0 0 0 0
September ............. 120 ...... 63 ...... 41 ...... 26 ........ 0.........
Octobe ............. S......... I ....... I ...... 3 ..... 0...... ........
Novr rber .............. 2 ...... I ..... (I ...... 0 ...... I....... ........
December .............. 0 ...... 0 ...... 0 ...... 0 ...... 0...... ........

114S

Jznar.............. 0 ...... 0 ...... 0 ... 0 ... q....
Ftt'n~w ....... ....... 41 ...... It ...... 19 ...... it ...... 0 .... ........
M ch ................ 73 ...... 23 ...... 35. ...... 15 ..... . 0....... .. .
A l .................. 10 ........ . ...... . ...... 3 ....... 0....... ...
.M'a2 .......... .. 2 ...... . ...... 0 ...... 0 ...... 0...... ........
Juno .................. . ...... 0 ...... 0 0 ...... 0 ...... 0 .... .

Totaii. 18,814 208 3,781 194 3.701 188j85 83 2 743 1 214 0 2

I No rcommendatlon was a categ,.y utilized by tho first Inte:-vlowlng psychologist on the ely records
o( 1It1 3.

3 IITC Pimairons starting 10 May 1044.
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VII. GROUP TEST MEAN SCORES
'" nL: .GM.-Oroup .xtmon scres ii,:d ti (an stan nc*1, .Ifcy 19,11

Coe Mll:U :l'U >.'f
C No. a No. a .No 10

1. Bkll'ralhlcnl data naylgatoer ................. rEa. . . 2 11 M tm. 73 2x1
21 lII vralihklcl data pilot ........... . ...... ' . )........ '2 - 55 21 2
5 1" .~npi~n~uCI11 ..... . 24 ?.1.'h$ I3.'6I. 0 alllorletttlan 1.......................... (' .......... . % ( .
. stN orien twation ........................... 1. M o 3.1 2 L 2-

S. lh-ilhinig ctmnll-hnsfon .......................... Cl1411 .. ....... 27I.4 2 I - h*. IS ".0
1. Mil aind tab riala n........................ ( ....1-22A ....... 320.1 X1 I X "7
7. Mechanical principles ......................... ( ' 111l.' ......... .1.7.3 31.41 3124
2. |i.trument cvmp..h.on I ..................... C7165M1 .......... I . 1211 10 1 1I
9. Infrunm nt nprehenslon. It ....... .......... V16161% ......... 4 .4 491 2.7.532 ,
0, (hena Information.............................. '6 , ............ 31.72 3..9 3. 91

15. Mthenatls A ................................. V ., .............. &31 &512. Mathemaftlcs 11 .................................. 1.% 0 6 ........... 1056 JIM6 IM 10t;
13. Bombardier stanlno .............................. ..... ........ ..... L4 43 4,1 l C M.
14, Stivlgator slanlne ................................ .................. L.10 4.7"2 ! L .91

16. Augmented pilot tanln................................. 4 26a & &.11

N I e.......... .i..t It.................................................... & tj 6 .;.

TAnmc A.70.-Group tcst mealli 8eorcfi, mcn processed June 1944

MIFU .1111HU ,tIIFNo. 6 No. 9 No 10

1. Iioi-raphlcal data navlgator ..................... C E(WD ......... 21.61 21. M 2.91
2. B3og ph lenl data pill ......... ............ " 'COr2 ) .......... 2.5.95 2d 70 '..
3. Spatil orlintation I ........................ CP.11 ........... 27 Atl 2.k) 20.24
4. Spnlifal orinlntion It ............................ CPAiD........... 19.59 2M.47 2.28
5. H(cading mprehension ......................... ('1641 ........... 3 .44 1.111 It25
0. 1)ia1 and table readng ..................... C' -22-21A ........ M IA 31.'9 2.'1
7. Mehanicl I)rlncIplg .................... C111i11 ........... 2921 :9.91 a0.87
8. Instrument compn henslon I ....... ........ (7!,;15l ........... 1.1 4 JI.M 1.71
9. Inst'zmnelit cwmprthenslon II ................... C11110 .......... .23 26. M 27. 3

10. leneral Information .......................... FllE ........... Z-1.01 31.%t 3U' 16
I. Mnthemalles A ............................ C1702 ............ A. 91 G.41 &75
12, Mathematlc B ............................ CI2MGC .......... 10.12 10.45 9.57
13. Ilomhanrder tanIne ................................................. 4.44 4.55 4.33
14. Navigator stanne ................................................... 4.51 4.5 4.72
15. Pilot stanine ........................................ 4 4.72 4,1'2
10. Augmnented pilot stanino .. ........... 4.M 4 is16............................................... . . . . . . . . . . . . b If.t l

Total proc.sew during month .......... ........... '.81 1 , M 1.21

T.xnL A.71.-Group tcst ican ecorca, men compltecly processed during July 1944

Code l5 M s1. M"N
N o. 6 N ,o. it NO 10

I. Blouraplill data navlgator ................. CI,11D .......... 21 77 21.49 2L9
2. Blu4rarldeni data pilot ..................... VE01,I) ......... IMO . 310 27. 29
3. spatl-Il Qrinntalon I ............................ M........... ' 2.7.51 2%.t
4. Spatiti orh.ntatliH ..................... ('l L i ........... , ia 19.1 21.4
5. Jiadng Conzplnenslon ................. 101433.......... 13,15 Il l.s 112.67

i.. ... ...... ...... I 1 111.!20, D I10 anti (611101 m alnx ..... I....................... "i (,t)-21" ...... - % 1 2 li I 7i i .. 1

7. ,Mech-1ni-0l prinCleh1s ........................ CI, 1........... . ". 7. 21 xI. 'l

8. Tn', tn ,t elompt.hvitlon I .................. 'i .......... M z ( 1.83
9. Instr1uni, pt I.tin'bvnlun ................. '105.......... 7.41,

30. (],It I,11 luforntlon ......................... ('t, , ........... 3231 3112 L .. 01
11. MItallillutles A .............................. (V]l7O3 ........... 6.95 I 17 ?j 16.(

t t..... ......"........ ... .. .. 1.44 1 34
1e. Mathematics 1..........................................9.1.4 19 .4 .1 t

13. Tiondardihr StAnino ......................... 4.4 A 4 4.34
~l 14. Nriviest.r .tmin"A................................ ::::- 4, 2.4 ( 4.ft 4.3

13. l.t rtnilne ................................................... 4,S9
JC. AUngmh-wil pilot ttanine ..................................... 4 5M1 44 4.1

Total prwce',-" during month..... ............... 1. 3*4A 1.3...

I Nvrftlvp *e ,s pl3it3w-dIr !,n thltt. VA 'iLa mean is ba'wi1 on the actual negativ'e e s
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TAtnr: A.72.-Group test nican scores, men compltlcly processed during A1Yt

Code U MPEU MPEU
No. 6 No. 3 N o. 10

I. lIogrnph l at-dht na i avltstor ...................... CPrC2T) .......... 21.81 21.80 23.02
2. Ilngraphial data ilot ........................... C E02D .......... 2-S.72 2(.30 20 91
3. Spatial orientation I ............................ (P01')I ........... 2.FA 2,42 20
4. i8p1atial orientation It ....... ................. (3PUXJll ........... 20.41 120.51 2"-!!

................... .'W. . ,12 ........
6. leadint)mprehension .......................... C614 . 13. 127 I 13.7,.................... I '2, MG9 2 14, t
6. Dial snd table readn ............................ P2221A . 28.1 23.0 3Z 31

7. 'Medanicpalr iles ..... i.e..................... .('kl. 27.55 IM " 3 30.9
8. lI.strument culpreheaslon I ..................... ('1151 ........... 11.72 12.60 11.44
9. h1,strtlmewt comprehenslon I ! .................... ('I6il1 ........... 2.5s 27.51 %.1910. (leneral information ............................ Ff:Jp .......... 30.t0 32.27 3.7511. Motemnati s A ................................... C(1702F ........ 7.03 17.11 16.6

' " *j jj 7.40 2 rAV
12. Nfatbenatles B................................... U . 4.. " 9.57 a .re

..................... ......... 9.93 9.92
13. Bombartlier stnine ..................................... 4.041 4.61 4.79
14. Navltor tanIne ......................... ..................... 4. G 4.60 5.05
15. PIlot itanine ................................... .................... 4.61 4.77 &12
16. Augmento-I pilot atanine ........................ .................... 4.C 4,F0 5.18

N ..... ................................................... .,00 to 5 58.
Total promesst (luring month ............................................. 1,700 1,320 1,773

I Xemtlive scores appeared on this test. This mean Is based on the actual negative scom.
2 Negative Scores were treated as Zeroes.

TAnu: A.73.-GOroup test metan scores, ien completely processed during Sep.
tember 194.3, tested on battcry of Novembor 19.13

MPEU ,MPEU .MPFt;

Code No. 6 No. 8 No. 10

-

1. liographical data navigator ...................... CEM 2) .......... 22.07 21.43 22.32.Illo.,raphlal lat, pilot ........................... CEOW2D .......... x 12 25.55 27.213. patal orientation I .............................. CPOI B ........... 27.48 27.65 2 a 29

- ......t..... ...c....... ...................
4. Spattal orientation 11 ............................. CPb f .......... 19.20 19. 21A74
6. Jtending conprehenslon .......................... C16141K ........... 16.36 111.09 12.33

* UHii-i . 2312.03 11283
6. Dial and table reading.................... C 02-l......... ii. k 2I.M 79 32.0

............. 87 ..........
7. Mechanical principle ................... CJOISII............ 27.23 13.40 3071 I
R. Instrunit comlreicnilen I ..................... C16151 ........... 12.23 13.03 11 71
P. Instrument comprehension It ...... ........ C1016B .......... 2 2.83 a 2. 2 27 bi

10. Genernl informntlon .............................. 3 2.0 32. .. :N (
If. Mathemnatics A.............................. Cl-02F...........8.&291 ~&42 1'A I'lCI,0 F . ... ...... ... & 9. 16 26 ,

12. MathematicA B...................................9.68 & 46 A 7 W, '.97 n 9 .',.o..... .. o..o.... ..... d &91 a7

13. ,ombrderstanine ........................ . ........... 4.63 4.49 4. 1.
14. Navigorst ounineo................. ............ 4.63 4.41 4 ?VI
15. i dlot nnne ... ............................................... 4.73 4.64. 11
10. Augmented pilot staoine.................................. 4.78 4.72 & JY

............................................................ .359 6519 M5
Total procesed during month ................................. 413 80 1094

I Negative soore. aiwarrd on this test. This mean Is beased on the aetual negativa scores.
I NcgatV sconres Wre treated as zeros.



TAJ1LE A.7-.-Group test mcan score.i, men completely processed infnjl Sep.
Icinber 19.j ;, testcd oi bo trr of September I9oi

MPilpt MPE 1 I ,MliU
.No. 11 No. lt j o. 10

1. Iznraphle.ncl dta nw|itor .................... Cioy.f7) .......... .1.78 7.5 .S
2. 1!t rnIphlkel dit pilot ........................... CMJ*, .......... .0k'2 25.4,t Z% 42
3. Oencral informntion ............................ V MI..F ........... . 4 .S is .L. (.1
4. Instruntn comprehenslon ....................... C1C;GC ......... 21.3 I .W, %S . 51

5. Arllthmctic reasoning ........................ . C 1,( ........... .9 r .3
.................... ..... ... 19, V) 111-12

C. Srweet of IdentifIcalon ........... I'OA. ........... 3.1'3.1 3, 2 X 24
('P6IOA.~ ~ 31.33 3.2 54

. S o1tatIon I ........... 3 W 131 1, 1 X 02

8. Spotfal orietattlin .............................. "4dl 2f. 21 Is.737 0 M (3
9. Iteadlng omprehenslon ......................... C 2141 i ........... 1.32 12 73 l .'7

.... 232 13 A ',33
10. Judgment....... * ................................. 1 19. '73 2.20

........... .. 19.74 .........
1M. Mechnnicail prlnciples ....... .................... *(1rIl";.......... 27. & 2, l 30 91
12. Mechanical information.......................... C1I;I ........... K1 I1 M3 113 2S

13, Dial and table reading ............................ ".., of 3.40

1, 2%9q ........
14. Numerical olerations I ........................... C02 1.97 I .93 14.1

....I Irk 9I I Mo
15. Numericlal opertions ..................... *C I I........... . " , 4 M 290.t

...................... 11 .
16. flombnrdler stanine................... .................... 4.42 4, C-2 13
17.. Navligtorstanine ................................................ .. 4.3 4.61 .22
18, flonbr pilot stanine ............................ .................... 4.32 4.14 &.
19. Fighter pilot stanlne .............................................. 4.24 4. C,5 &32
20. Aerial gunner stanine ................................................. 4.30 4.73 & II
21. Mcchanica-norer.guner stanlne ................ ................ 4.% U1 ' &47
22. Radio opmter.iunertln....u... ..................... 4.37 4. R) 4.81

N .................................................... .............. 4,0 4t4 122
Total processed during month ....................................... .w 9 ........

I Negative scores apiwarcd on this test. This mean Is Wa.^vd on the actual neatlko eores.
.\ cgative scores wera treated as zeros.

TAx.: A.75.-Group est ncan scorem, men compltcely proccsxcmd during Oclobcr
19., $, te.vtcd on btteCry of September 19 _ _

CaPtU
No. S

1. IlIogirpdIel data navigator ...................... ............ C F D) .............. 2Z 21
2. fllog mnbalM ,hts pilot ................................ .. i)21).............. r,.7R
3. General Inlortnntton ............................................ M ?I
4. Ijntrument com|nhenslon ...................................... C16|GC .............. 127. 4......................... IS.1

a. Arithmtle reasoning ................................. ......... ....... o. ea

a. Speed of I fieallon............ ................. "20A 54 s
7. 6pAtist or twonI. ..... . . ............................... CI UAW.............. U .h

S. gatii rkn(...................................... =1.. ..=2%=3=' 0

10..iud-l IP..........Z .. .......................... C16O49 .............. 0 34

13. SdJIgle -----.l ........................................ CIIS............. 4 1

:2z................ 2v 8714. o lri ('1702 .............. . I 3 .
('I .. ................. I1 ,10

15. Muv un di rtO , i a r 1 i . I I.
13. Pon ~le relanin... ............................................... 1 1.Zi

17. Nai lgitnr 'tainInu1..................... .............................. 114. Numer ilot "t ,ne ........................................................ 17
Il'. Fl.cht1 r ilv2l. slainie ......................................................... 8. I 5
20. .4u ri d gnwr .l ine...................... ............................ 1
21. 7. h,1lt s.}'U T I imine............................................... " |1
2",2 |Itadlo o~j.rl.tu.r :I1aumr, dn. .................................................. 4

mnth ..............................................

I 7. vg-sti'e f,)r, al.lx u o,1 thm t,- , Th. '. al -s -.. o,. dI. On the .. u . n .. v s... i.

.W'A. ., d gunr= .,, tr,.et,,..-. ..... ...........

N.. ...... ... .. .. ISM

~~~~~~~ Actual nme41v soutes.m ~~s~' s .rus
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.uux: A.71.-Group test meIan~ scomRc, men comnpletely pracew~d dIurinig X'vm.
her 194.J, lested (m battery of Sepicinber 1044

No. a No. 3
2.~~~ ~ ~ 'lzati-td %311t................. .. C 12 1)C'.......... 21 0 0-O

3. ic rmlInornitln ............... ...... COIOAsy......... 561 5,h
A.~~ ~ ~ .vrfwi CPWt-hwin ........................... 3.7 12. 87

9.rith.~ meti eon............................... C111.............63 '1171
.... .... ... .... ... .... 21.. 3

S)0. ofd&:mcntic-o .................... CLIGIA ....... 32.63 1 x 63
It.Me"~~cI ~rhp~s..................................... 29.....1 3471

914 dum compreU o ................. .... C161411 ...... 1.0.67 117

'10. Judmen ................ .............. CI ...... 1.3.87 14.458
17. ~a'I...st.n.n........................ 28.03

16. NtIrim r~v;Pio ..... .............. C B...... 49.38 2.75
It. Mekh~nwr 1UjMtM. ................ anlnI ...... 4.467 4.3O

19. 1a~ikts~iine. .5 35.05
13. DWaei t~unn'rsdanr ... ........ 4.........E33 18S

21. ~c~~ rnr~rCunerstu~n . . 53.05

N ...... ... W68 170
Total im p ots ~ n:I ....... ......u......... m6t) ........

~ei~ lie soe~ ppeacd n ths tst. hismeanIs ascdon ho atua nectiv f7c.1s
IS.NuericilKX~ ap rLrte ...................... 144

I. 1~~rn.....d.a nvi.tor.... .... ...... 21.57

I& leet nine.................................... .. C5.................. .84.70.8

1'. %**vunty tr&nlng.................................. ..... 1............. . ...116

7i. Rc mtor pdtt sonl ...................................... .. CB.................. .3 .399
19. Fv.triakt tinne I.. .................................... .. CO.................. .29.5 03

10. rJo orent..........ta~o......................... ........................... 22

12 M .ts n.rala......................10i..........92

I$ NeUr!,w1Opere etedas te..... ................ C73..........42

17. ~ ~ ~ be 1a9i.t, teste.d...on... bat............................4.9

14. BIf- i*-r da1' ta naes.................................... W2).............. .4..84
1.Li.. atp.iu dtanilo ...................................... CD.............. 42.703

* Arieit runer vanng ........................................ ............ 4I.&S
L1 St4.0 icntatioe~nne .......................................... OA ......... 4.706
7z. ?..,opnrtrrientto It ......................................... 0D .......... 43.39

13. G'eal "d lding m..n.................................... -21A............ .313
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T'mx A.78.- mroup fteat aieti jcnr't, jc: compictnln procrssdcd during January
1945, tteted oy; butirry of Scitcmbcr 1941

MP1EU

Cod I No.

1. Dl rnp!ica! datA navtIgtor ..................................... V M.21) .............. 21 77
2. Illognlldcal data plitit .......... I ..... ......................... C Mr.D .............. 27, Co
3. General |liforil6n .............................................. V F,14% ............... SA33
4. hctstrutrent mprehenslon ...................................... tle-mn ............... I "SS
6. Arithmetic reaoninle ............................................ Ari321

" ...... ......... IIt?
6. Sleed of Ifen titir ........................................... CI'c.ia............... 31 (A
7. Spathl|orlcntathon II ................................ 'i3 ........... 3V
8. Spoinl orientallon I ................................. . C1.4111 ............. -- 4ai
9. Ilealog crmoprehersion .......................................... cI'1,1 I............... 151.14
10. Jullpgomt ......................................... . CI.II ............... 2lcrl
It. AlechanliOn l principles ............................. CIR41H............... 3031
12. Mechanical Inf............................ tosB .

13. Dial anti tahle reading ........................................... C(s-22-21A ............ 2. 16
14 'Numerical OjWtIfns L .......... ............................ CI0 -11 ............... M6.

is: Nuwericl eratins t ......................................... cI C 2.11 ............... 314.27
10. Bombardiler stanlne ...............................................................17. Navigator stailno .............. ........... ......................................... 4.3

18. Dombr pilot stanlne ............................................. .-.
19, Fighter pilot stanlne .................................................................... t37

20. Atrial gunner stanine ......................................... .. .
21, Meiantc-urmorer.gunntr sannlre ........................................................ 'd
22. Itadlo opcrntor.gunner stanine ........................................................... 4.83

N......+...........................o.oooo.o.+* .. o...+... .. ...... ...*+. .eoe.+e+ l')

Totl proossed during month ............................................................... k7M

TAULP A.79.-Mccit* and stamard dcvfatlon8 of group testa and sfantnca for

Decmber 1944, January and Fcbruary 1945

,PEL" No. 6 MIU No. MPFU No.6 MPEU No.10
Decemxr 1914 January 19i5 FrIUary 1935 F'eLrtlr 191i

Code - -. .

M SI) t SD N1 81 D M 8D

1. Dlographicaldotaav. CEC02D ...... 21.81 2.01 21.77 2.82 21.04 3. 0t 21.14 3.13
Igator.

2. BlgraphIsl ddata pllot CEOD ..... 2 .13 6.7a 27.tO &.M 243 7.13 27.11 (.f9
3. OenraI Information .. MEII ....... S4. 70 12331 M.33 12-M M , v 128 5.7 120,1

4. Instrument coinpre. CIIOC ....... 2 .4 11.39 26.83 11.23 22 11.0 2;.14 IL44

.Arithmetea.oul... C1,0C ........ 11. 9.04 11.17 8C2 11.49 9.71 a 1I094 19.75
111.32 '9.72

6: Speedof dentlfl tion. CPE!05A ....... 34.52 7.33 L3 1 2.C702 3. 97 7.76 3-k62 12.0
7, Spatial orienta~tion I... C 1'.',3" ....... S, 39 9.19 32,00 MG 2.00 .10 24% & $43

8. SpatialorientationlI.... Cl'QO1B ....... 29. o1 6.27 2& .8 &97 Z15 8 t ).321 & 33
9. readilng com pr ehen. C l O1t 11 ....... 1& 04 1 232 15.0 1200 6.45 12-3 1 M 3X 9 1 t13 -9

Mon. I I w 13.4

10. Judgmnt ............ 20.* 43.0 21.024 M.20 . & 021.32 1&42

It.l. ianftl principles.. ClO3fl ....... 0. &7 t 97 30.4 0.34 297 9.21 31.3S 9.12
12. Ittchannilcal Informa- CIOOSI ....... 9.27 7.w 1o.C 7.9 9.17 7.74 I 11.09 17.79

tion, 19 07,(2
13. Dia lAnil table reainc, CP67-21A .... 20.31 0.13 2 ,.16 9.03 2q.94 0. 32.62 9.41

14. Nuznrlcalpxeratluns 1. C170211 ....... 16W &.Z0 16.79 b-.1 17.20 6.C5 16.40 ' 0SI 16.f& t8.C0

15. Numerical operatlons CX"0. B ....... 14.21 8.7 14.27 8.16 14.65 0.39 113. 1d 16.43
114,44 1 & 77

16. Bomardir.stan.ne .... .... ... . 4."10 1.87 4.73 i. I 1.93

17. Navicatortanne ..................... 4.9 1. 4. L71 1.t 4.W I & 2 &25 .01

18. Floin r jllot ,tnlne.............. 4.t 2.12 .% 1.94 4,(A 201 &31 101

. Fjlhter ldlot stanine .. ................ 4.70 2.02 4.3K 2.01 4LM, 2 0 & 14 2.01

70. Ae.rl plunn.,r
t a n in e .............. 4., M 2.01 4 . W 4.77 1 M S, W 2.04

21. ,1t i-a r1Ortr ................ 4.70 2.0 4.76 i ts 1 1'A 204 &34 2-03g l|[nj~r .tanint,.

22. ROW operator.gunner ............... 4.63.I 2.01 4.3 2.01 .82 Ii + 2.04
atitnine. - + +. . -'"

N ......... . ....... , 44 A 40

Tot procesed durn...... 3,
month.

Ie.IV50I pateonthis tet. This mesand a' tan'lan' de'.L~n are l s<e4 oa IY,. actutal ngfr!

tive .ora
I Negative ores were trtated as ler .
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TABL: A.S1.-Orotup teit nctins and sttandard derIatloin, men cotmplefcl prom.
cised during April 19.45. Tc-stcd on balicruof $cph cmbcrJv$4

MlI..t ,nfo.4 MPV.tU No.5

code -

M I D M aD

1. liraphica dta navlgator .. .......... 2Z 13 2. -22.19 2 .9
2. 111ovrnphkildataplot ....... C1ir2D .......... 2. i 7.0 2r. a 110S3. Gcnera inrornai ........................... . 1 44 1.4. Inmtrnent coinprehenso ................. .... . 24. 2 11.41 27.19 118
& Arithmeticn, f eponlng ...................... Ci3MW+ ........... I.S 10.02 I.3 & 97
6. IpecofIdentifiction ........................ CJIOA ........ 3.KI 7.7'2 30% 7.657. Spatial tentaltion I ......................... VP] .W3 1 .......... 3.3. I.92 32.32 9.73
8. spatia1tag tioo, hn I ....... .................. C 2IM I ........... I'. M I 7* 1. 0M 3

* 9. Hleadingco.,prhenso ..................... . C I3 .......... 1%1 14.34 5.C MI M(
10., Judilme..n........................... I I, .. 1.4 .S2
it. Mochankial prnisC1 ...... 1 29.8 9 .12 30.44 9. 03
I Meclhnluilnt6rinatlon .......................... i11 7.; or 103 7. VO
13. DInd tablereadin. ......................... 1 . 2.3 2 10.45 32.fS 9.314. Numerical operations f ........................ CIW1B ........ I r, Ic (L ,4 1 C-67 &

15, Numeril lperattonl1 ....................... C1702R .. 1..... .I.S I 7. 4 1t, w ":
10, Bombardfier lrnlne 5............................................... &0 31 10 4.71 1.ov
17. Naviator stanine ........................................ &1 I 19 &M 2 tO
IS, Bnamner pilot stanino .......................... ... &02 2.14 &02 2,17
19. Fighter pilot stanlne .............................................. &02 .0 4i 9C 2." 3
20. Aerllgunnerslanlne .......................... .................... S,0 2.11 4.7 2.10
21. Mcmafcl-nrmorrr.gunnerstanine ............................ . & 03 2.14 4 2.1
22. Radio operutor.gunner stanine ............................... & 17 19 . 12 2. W

11o111 No..2 Pill'No2

Codo

1. B1I rap8°-- droteanqIt or .... CUD . ... 2r112 4.81 2.0 &.07 1Pit
2. Dforjten1 (int o 111101; ..........It d &16 2.03 5. S 24 3.72 531 3. 0
3. Ocrrm Inforallon1 ............. C ~~ 6.91 LM .1. N18 SU.3 LSO?
4. lnstrunivul cohISprltv-don0. (1616V .... 6.5 fi .74 &.44 1.83 ,03 2M0s, Arithmei~c renning ........ oI '. 7.47 1. M i4 1w. &.40 2. (11
8. Speed1 of Idenofl.n..on............ &27 1 4.15 1. 7. I .U
7. SpatIal orentnat1n1 ............. C14131 7... 7 1. W & 41 i. o5 .0 I.M
& Spatial ormiltation I.............. (V'1.14.. 0,&1 .V 4.i 1.ti 1 1v 1. u
9. Itrwing vonrlension .......... C& . .0 ills &. 4 ,5. 1. 17 .37 0.0

10. ith,ent ................... ('1.'3C 7 . .1V37 5 6i 1 lls 5.16 2.06
t.Schiclprlnrelplca...... .. &VIh. 5' 105 1 3 1* (i 21 1.1.4

12. MBplriol sh r nflaton ......... VI.W.11 &, d) 2.01 &A1 I2( I & 1 1.97
13. Mpal and l10l-1 tti11fl ........... C P!, 2. 7.5 1.27 & 4 1.1/5 SCl 2.0
14. Num orical s#Iartio1 1 I..........('P71ril 8.. 3 I.78 4 1 31 N 44 2.34
is. ]Numeri l r3lrhti MIA ......... 6ll. &3 1 1.1M5 M 1.,7 s .3o .7.1
i, llrmbanlier a...n............................. K 17 3 .19 & 24 1 1 4.1 1 V3

17. MtIhmr A,nelp ................. Pitt2...... ,) 1.0 2 3) 9 .1 2.(1
. I ,lmer pilot 'tnInn...................71. 3.47 . 't i, s 54 3.,514. o u erInerltr.tlon1. ........... ...... 5 1.41 &7l 23 1 1, L0Il5lUMn rt%0nl . ............ .............

20. irllgln r.tt,ll ...... .. ...... V.3 .+, 2 Z| 3 t. VS
'2. .plhzc~r urtuner ittwnlne .............. v.) 1.41 5 w 1. t'A C.U.S t, f

R. Itadlo cipvratur.gnunner stnimne. .... .............. & t.17 61 1z 1. 14 4. 11 %

N ................. ................. 1w
ota pro W during month ......... Mr. 4.43



T.%n.v; A.M3.-Groetp Ics ncans and stnndiard dciations (s(ngle-digit norinal.
i:rd scorcs), uwn complccll prociscd during May 19.|5. Tcstcd on battery
of Septem ber 1944

'MPEU No. 8 PU o. 2 PRUNo.2

Code offlicers enlstOe mcii

M SD 'I! SD M SD

I. !7ahfeal dt navilgtor ........ CEO2D.... 4.97 1.06 5.91 1.92 4. 60 2.03
2 Illo rphhic .lit ii pilot .. . CJ021)..... & !1 1.8 &20 1.95 &2t 1.91
3. Ov--ap.n I forunlon . ........... CEJ5F..... 5.07 1.96 7.37 1.37 6.27 1.73
4. Infruvrentrnprehenslon ....... - C1616C .... 5.09 1.0 6.72 1.67 5.40 1.735. Anrt t hmet lere i'.qltc .............. MOW-€ ... & G3 2.00 7.30- 1.51 5.08 z2.
6. Siw,| oftl.erafimtleona..... ........ C1610A .... 5.40 .95 5.G( 1.06 4.74 1.71
.. Spb-lial ndentation II.............. 4.98 1.92 7.84 1.4s 5.00 .84
8. Srtialo#.inIatlon I .............. CI' 11 .19 2.04 .87 3.52 5.31 1.819. !{ eadl ing ounlprL'enson ............ &4641[... .4 2. 0. 8.16 1.13 &.89 1.8110. Ju.lrulnt ................... C1301C..... 5.15 1.92 0.80 1.78 6.15 1.87

I1. Mecanrnhal prIlnt-|lr0 ............. MM1.. 5.30 2.00 5.77 1.83 &5 1.91
12. Meriniu Information ........... ('. ... 4.97 2.04 5.79 1.9V 6.08 1.97
13. 11d ans1 table rradlng ............. C!TC2-21A.. 5.02 2.15 8.04 1.31 5.93 1.85
14. Nun-iricl orcenlwons I ............ ('1,1)211 -, 5.29 1.95 6,77 1.75 5.13 1 85
1& Nunirrk-tt olteraltous I........... C17902B..... &39 2.03 7.28 1.67 5.48 2.19
16. Iloni3lrdler t anIno ............................. 5.09 2.01 8.06 1.25 5.74 1.80
17, NavIc4or stanino ........................... 5.46 2.06 8.219 1.11 5.62 1.83
18. lloinlI'r iilut sltaivy ....................... 5.10 1.97 7.41 1.40 6.01 1.70
10. FihIer pilot Slanine ......................... 4.06 1.94 6.98 1,60 5.72 1.81
20. Aeril autier stnnine ....................... 5.07 1.06 7.25 1.52 5.73 1.73
21. M c hntinrorr.gunntr stAnne ............... 5.10 2.02 7.48 1.47 6.07 1.74
22. 1twilooperator.gunncr stalzuno ................. 5.25 2.07 8.02 1.27 5.80 1.82

N............................................. 500 252 163
Totl proce&,' during month ............... ... .. 411 308 186

T.nL: A.8L.-Group tcst nIcan8 and lafdard dct'dalaons (silnglc-digit nor'nai-
ized scorcs), men comnplecily proccascd during June 1945

PRU No. 2, Flight
engineer students , MPEU

No. 0, No. 8,N. o prerlous I  r o, .onover. Nonovc!-
Code lymRoxpe- flynexi seas NAT's sc NAT's

rlence rence

M SD At SID 3* 8 D At 8D

1. Dlinarnphl nt tdin nvigator ....... CEF.2D.... 3.84 2.00 4.38 2.11 537 2.05 5.13 1.01
2 llle;rizphlcal dnia pilot ............ MI021).... 5.10 1.95 5.41 1.94 5.05 2.03 5.02 2.05
3: (eiwrr;ollifsirm .lon ............. CEWS. 6.73 1.0C 7.00 1.53 4.85 1.93 4.0 2.0el
4. inr i3n: cunlrviison. C1616 .... 5.45 1.75 5.45 1.83 5.10 1.90 5.02 2.08
5. Arothtl'lle revining ............ .. 5.79 1.8. 582 1.95 5.1 2.08 5.03 2.06
6. 1 -lpcm oll entiflr~titon .......... CIIG1OA .... 4.20 1.. 1 4 1.80 4.91 1.06 5.2ON 1.87
7. 'p*atc -,rtI ittutihn I I...........C 311 .... &33 I.6;O 5.34 2.03 4.88 2.04 4.78 2.07
A. Spti.loilernttonl ............ CI5011 ..... 4.40 2.07 4.75 3.95 5.10 2.05 4.72 2.03
9. heOuir.iiprehension .......... C161411 .... (L12 .85 6.23 1.91 5.45 2.08 5.16 .23

10. !11%n. . .. . ...........-.. 1301C 03- 5.62 2.00 5.84 187 5.10 1.96 4.03 2.03
It. ,%l imln princlles .......... ('00 ...... 5.84 1.78 6.18 1.80 4.88 1.9 4.08 2.07
12. MchInr.,li nIrnulion ......... CI511 .. 7.29 1.1,6 7. 0 1.43 4.82 1.04 4.96 2.15
13. 111 - ' I il. r.lig ......... ('1i22-21A 6.30 1.9M 6.35 1.79 5.07 2.04 5.4 2.23
14. . .'Utrrlil lslIjli.i' ...........017C0211 .5.40 2.06 U.35 1.92 5.17 1.93 4.91 2.10
3$. Nni'dluiit(41-v; i In31! ........... ('70211 . .05 2.02 6.65 2.08 5 25 1.93 4.93 2.0
If. (',xr,33ro r-.id.ng.............CM24.......... 4.M0 1.74.......
17. ihomt'i'lers sarnte ............... .......... .. 19 5.63 2.03 4.04 1.99 4.63 2.
I1. NiO qrslx alne ........................ 5.51 1.92 5.1 1.1V3 5.31 2.0.1 4.ST 2.20
19. IIuilir lil. ,?anilne .......................... 5.92 1.85 6.20 1.91 4.86 2.05 4.69 2.17
's). ri ,itcrpll-t tanino ............. ............ 5.67 1.,3 & 81) 1.95 4.711 1.9 4,6 2.13
21. Ai rli ruti(r 'tanlno ..................... 5,11 1.6 57 1. 1 5.04 2, 14 4.G9 2.0
22. M ......i-. irrr..nnerI. .... 97 1.90 6.41 3.90 ........... 4.,63 2.07
M1. sl.uhletr.inn.r .tanine.............. 6.87 2.07 612 2.04 ........... 473 2.16
24 tlI inali.'wr Ma rn .......................................... 5.18 2.0M ..........
if. Itaguol.cr rtanne .............................. .... ...... 4.85 1.2 ..........

N ........ ................................. 191 12.05 I 500 180
Tol mI-l d urinig munh ...................... W 210 1,062 189

I B1attery of 1, lal. I, 944.
* llattery of June 1, 1915.
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APPENDIX B_

Chronology of Selection and Classi-
fication Activities in the Avia-
tion Psychology Program

1941

14 June.-Proposal for the establishment of a Psychological Re-
search Agency in the Medical Division, 1ice of the Chief of the
Air Corps, app r oved.

16 July.-Col. John C. Flanagan reported for duty as director of
psychological activities in the Medical Division, Office of the Chief of
the Air Corps.

15 Atgust.-Arrangements made with Training Division, 0M11ee of
the Chief of the Air Corps, for experimental administration of
psychological e.s On Air Corp s 'lha em, Wnt rrainim-4 Centers.
21 Septembr.-Psychological Section at Maxwell Fi ld, Ahl. (later

Psychological Research Unit No. 1), began operations, LL Col.
Laurance F. Shaffer, director.

13 Octob,r.-Exprimental testing begun at Maxwell Field.
15 Noveiber.-Psycliologieal Res earch Unit No. 2 began operations

at Kelly Field, Tex., Lt. Col. Robert T. Ro('k, Jr., director.
28 November.-Conference regmrding divi.-ion of selection and

Classification responsibilities among M(,ical Division, Military Per.
sonel Division, and Tr-aining ivision of the Ollic, of the Chief of
11wth Air Cop.It wsreconmctndL'd t hut the Medical Division it:sumnodeiCorps. WI

rdsponsibility for research in the selt-etion of navigators and born-
bardiers, in addition to pilots.

7 Dcember.-War btween the United State,; and ,Japan.
18 December.-Medical Division, Oflice of the Chief of the Air

Corps, a5,iunied res)Onibility for psychological re.earch in s.lection
anld clas ,ifivation of navigators and hoiiebardiers.

19 December.-Experimentai testing begiim at Kv~ly Fid.
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1~942
15 Janunry.-AAF Qualifying Examination (A1viation Cadet

Quialif~ying Examination) released for itse in screening air-crew appli-
cauits; educational requirements removed.

23 Jan tinry.-AA-F Flying Training Commiand officially activated
in Washington.

231 Januairy.Procedure established by the Chief of the Air Corps
whereb~y Aviation Cadets to be assigned to pilot, bombardier, or navi.
gator training by Classification Boards oil the basis of aptitude tests,
phyticeal examinations, and preferences.

2February.-Original testing battery introduced at Psychological
Research Unit No. 1 and Psychological Research Unit No. 2.

11 February.-Experiniental psychomotor testing begun at Psy-
cliological Research Unit No. 2.

3 Al itrch.-Psychological Research Unit No. 3, Santa Ann Army Air
Blase, Santa Anna, Calif., began operations, Lt. Col. J. P. Guilford,
director.

231 Mni uch.-Procurement and development of psychomotor appa-
ratus assigned to School of Aviation Medicine.

1 April.-First, tests given at Psychological Research Unit No. 3.
7 April.--New classificatiwi battery introduced at Psychological Re-

search Unit No. 2 (adopted 20 April tit 1'RU 3 and 21 April at PRU 1).
21 April.-Psyciological Section established in Office of Surgeon,

H~eadquparters AAF Flying Training Command, Col. F. A._ Geldard,
Chief.

9 May.--Systeniatic researchi program announced for the develop-
lnelt, andI( refinlemlent of ela--SifICat jolt test,-. ASSignmient to PRU 1 of
res.earch ill measiut Ps of personality and temp~eramlent; to PRU 2 and
the Depa rtmecnt of Psych ologvy, School of Aviation 'Medicie measures
of coordination; to PRU :1 imwnsures of intelligence, judgment, and
.'ehlolast Ic aichievelmnent; to the P1,yehlogica1 Section, Hleadlquarters
A.AF r'iiig Comimand, xmlezsires of aertntess find observation; and
to Psychiological Bratnch, I0fhict3 of the Air Suirgeon, H~eadlquarters
AAF, the AAV Qualifying IrexanMta tiou and general supervision of
the re!ezircli program.

11 MuN~y.-New vlassifica tion battery int roduced at Psychological
Rewrcl' itXo. 1 (adopited 13 May at P1W 2 and 22 May tit PRU 3).

1-2 Mtmy.--Responsibi lit3 ' of the Comn uding General, Armny Air
Forces, for the, selectioni and classification of military presonnel for
air-crew duty confirmned by directive from the Secretary of War.

22 May .- AA F Regulation 35-21I assigning responsibilities for the
developimeiAn of tests and the classification of aviation trainees to
I Ieadquart cr5 AA F and Headquarters AXF Training Command.
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9 June.-New testing h:uiter introduced at PRU 1 (adopt, d 11 Juno
at PRU 3 and 15 June at PRU 2).

I Jul.-IIhI AA! Flying Training Command moved fron Wm a.h-
ington, 1), C., to Fort, Worth, Tex.
f4 July.-San Antonio Aviation Cadet Center activated; PRU 23
formally tr:ansferred froi Kelly Field to S. A. A. C. 0.
7 July.-PRU 1 transferred from Maxwell Field, Ala., to Nashville

Army Air Center (Army Air Forces Classification Center), 'Nash-
ville, Tenn.

1.3-15 July.-Conference at Fort Worth. Discussion of new testing
directive, progress in test development, pllans, and policies for field
studies, and the establishing of system for flow of records from the
classification centers to Fort Worth.

27 July.-First stanine requirements established: 5 for navigator
training. For men previously eliminated from a type of training, a
minimum stanine of 6 for the new specialty was required.

2 August.-New battery introduced at PRU 2 (adopted 17 August
at PRU 3 and 20 August at PRU 1).

15 September.-Re.search dt.itchnments from the PRU's sent to AAF
Gunnery Schools at Las Vegas, Harlingen, and Panama City to select
D-8 bombardier candidates.

12-16 October.-Conference it Fort Worth; D-8 bombardier sele-
tion discussed; research program in flexible ginnery proposed; new
test battery approved; persommnel, sutpply, pblic relations, and other

miscel la neos mattes discussed.
12 November.-.kAF Reg. :35-9 providing for Flight Officer stltc-

tion.
1 Decembt-r.-Miniinmn stanine requiremenits: 3 for bombardier, 5

for navigator, 3 for pilot.
1 December.-Xew te.ting battery introduced at all PRU's.

19413

11-13 Janu v.--Colference at Fort Worth. Dal clht-iri,ation

and training of bombardiers and navigators, rt,-earch in Central In.

structors Schools, publication policies, Offiter Qatlity ,'o, ,re. te-t de

velopilueiit and validation diseu ;sed.
17 Februlary.-lsylmologicfll liesetrtl h'tntt'lnmlat !.g llIr,) es-

tablished at Fort Myers, Fla., Maj. Niehulas ibl,, ci4mu)maaading

officer.
IM nrch.-College training program for ea.t, initilI'l. Aviation

Cadet EI'ducatil01l Examination devloipud for the c,,Ihge prorumam.
25 ('1e4.-LI. (o'. io'k relieved 'f aW-igilm'ilt as, dirt( t-,r P".

to becollie diruteor (l iihcation Center at S. A. A. C. C.
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II
20 April.-Decision that revision of the, test battery would be con.

sidered only at-4-mon th intervals.
25 May.-M j. A. C. Tucker director PRU 2, succeeding-LL Col.

Rock.
25-26 May.-Conference at Fort Worth. Testing, recording, and

reportllg matters discussed; policies established, with regau'l" to
:p.sychological detachments at training schools.

1.-1G Jine.--conference- on psyciomotor testing at -PRU 2 and
School of Aviation Medicine. Development of standard testing,
norming. reportiiig, and calibrating procedures.

1 July.-New testing battery introduced at PRU 2 and PRU 3
(adopted 2 July at PRU 1) ; Officer Quality Score introduced.

7 July.-AAF Flying Training Command and AAF Technical
Training Command merged into AAF Training Command with
Headquarters at Fort Worth.

A0 July.-Minimuin stanine requirements: Bombardier 4 (plus
navigator stanine of 4); navigator 6 pilot 3.

2.1 .July.-Minimum staniiie requirements: Bombardier 4 (plus navi-
gator staninc of 4); navigator 6; pilot 4.

30 July.--Cnference at Fort Worth; plans for reorganization of
Aviation Psychology Program; opening of new units at basic train.

ing centers.
13 August.-Maj. Frederic Wickert succeeded Lt. Col. Lauranco F.

* Shaffer as director of PRU 1; Maj. Neil D. Warren succeeded Lt.
Col. J. 1). Guilford as director of PRU 3.

15 Augist.-Minimum stanine requirements: Bombardier 6 (plus
navigator stanine of 4) ; navigator 0; pilot 4.

1 Sel)tember.-Responsibility for the- development of the AAF
Qualifying Examination, Aviation Cadet Educational Examination,
and Flight Officer Final Examination transkerred to AAF Training
Command.

I September.-Maj. William M. Lepley .succeeded Maj. Frederic
Wickert asdirector of PRU 1.

1 Septembcr.-Medical and Psychological Examining Unit No. 6,
Keesler Field, Miss., activated, Maj. Frederic Wickert chief of Psy-
chological Section.

13-15 September.-Conference at Fort Worth. Discussion of cur-
rent research, further plans for training research, proposals for neiv
battery.

1.1 St-ptember.-Maj. Meredith P. Crawford, director of PRU 2,
siicceeling !aj. A. C. Tucker.

18 September.-Activat ion of MPEU 10, Amarillo Army Air Field,
Amarillo, 'Tex., Maj. William E. Walton, chief of Psychological Sec-
tion.
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18 Septemiber.-Activation of .1ru9, Buckley F1ic,-olo., Masj.
Cirence WV. Brown- chief of Psychological -Section.
21 Sept exnbr.-Act ivat ion of MPEU 4, Basic Training Center No.;

10, Greensboro, N. C., 'Maj. Lewis B3. Ward, chief -of Psychological
Section.

21 Sqptember.-Acti vation -of 3MPEU. 5. Basic Trai ning Cent et No. 1,
Miami Beach, Fla,, Maj'.A. C. Tucker, chief of Psychological Section.

22 September -Acti vat ion of M2PEU 7, Jefferson Thirracks, 'Mo.,
Alai. Philip H. DuBois, chief of Psychological Section.

28 Septeznbdr.-Activat ion of M1PEU 8, Sheppard Field, Wichita.
Falls, Tex.,',Maj.2\Merrill F. Roff; chief of -Psychological-Scctibri.

1Octobcr.-Act ivat ion of Psychological Research Unit No. 1, F ort
Myers, Fln., INMai. Nicholas Hobbs, director.

9 October -Activaltion of Psychologrical Trest Film Unit, Santa Anax
Calif., Maj.. Janie.s J. Gibson, director.

1 November.-Ne testing battery itroduced at all units.,
1 ovembr.-Testing begun it MPEU'S.

1November.-Minimuni stanine requirenients:, Bombardier 5 (plus

navigator stanine of 4) ; navigator 0; pilot 4.*115 Noveiiber. .-Miniiimm stanine requirements: Bombardier 5 (plus
navigator stanine of 5) ; navigator 7;.pilot 5.

22 November.-Col. Flanagan departed for European Theater of
Operations to visit operational units of 8th, 9th, l2,th,-and -15th Air
Forces.

21 Decenber.-Miriimum qualifying stanine for Negro trainees set
Ai; Bombardier 4; navigatorOG; pilot 4.

1944
5 Januar .- Activation of Piychiological Research Project (bom-

bardier), Midland Army Air Field, Trex., Maij. Edward 11. Kemp,
director. hPoet(ai

* ~5 January.-Activation of Psychiological Rc.searchPoet(a.

gator), Selmnan Field, La., Capt. Launor F. Carter, direc-tor.

5 Jantiary.-Activatiofl of Psychological Research Plroject (pilot),
Rtandolph Field, 'Fox., Maj. Ne:dl E. IMiller, director.

64- Mlarch.-Confcrence, at Fort W1,orthi. Achievements and plans

for training research discussed, reports of test-developrnent.
7 Ma!~rch.-MPEU 7, Je fferson Barrack-s, Mo., inactivated.
15 Mlarch.-PRU 1 moved fromn Nashville,T'enn., to Maxwell Field,

AA.
25 Marchi.-IVASP's tested wvithi Classificat ion Battery atAvenger

Field. March.-Conference of directors of P RI's. N mo tant -
3 Apil.-Mininium qualifying staninei for gr trnes

Bombardier 5 (plus navigator stanine of 5); pilot-5.
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2A3 April.-Detachment headed by Mlaj. rhilip H. DuBo:s departed
for-No th- Africa to assist Fienc.:authorities in setting up classifica-
iion program ,

23 April."-Capt. Chester IV. Harris, chief of Psychological Section,
WPEUG, succeeding Maj. FredericWicket.
25 April.-MPEU 4, Greensboro, N. C., inactivated,
30 ApriL.-MPEU 5,fMiami Beachi Fla., inactivated.
5 May-PRU 11a absorbed into lesairhDivision. -Central 1nstrtic.

tors School for Flexible Gunnery.
May.-A. E. R. D. No. I arrivedin European Theater of Opera- V

tions, IA., Col. Paul Horst commanding.
22-25 Mziy--Conference at Fort Worth to discuss implications

,for the PsychologicailPrdgran 6f Col. Flanagan's overseas findings.
26 May.-Instructions from AAF Training, Command Headquar-

ters to st|bordinate~commands that no officers or enlisted-men in the
Psychological Program to be- trafisferred or reassigned without
specific permission by name from Fort Woth.

27 MAiy.-Conference of aviation psychologists at School of Avia-
tion Medicine..

Q--30 May.-Confeence atRandolph Field oninstructor selection.
14 Jure.=-Lt. Col. J. P. Guilford succeeded Maj. Neii D. Warren

aS director of PRU 3.
27 July-3 Augu9t.-Conferenc6 at San Francisco on psychological

research in the conanental and overseas Air Force&
15 AUgust.-Predure established for the selection of navigation

studeiits-for radar training.
16 August.-Psychological organizations set up in the lst,.2d, 3d,

and 4th Air Forces.

1 September.--New testing battery. Bombardier," navigator,
bomber pilot, fighter pilot, radio operator-gunner, aerial gunner, aind
mechanic-a rmorer-gunner stanines.

1 Sept ember.-First testing of cadets at United Stiates 'Military
Academy at West Point lith Classification Battery.

13 October.-Medical and Psychological Examining Unit No. 9,
Ulickly Field, Colo., inactivated.

26 October.-A. E. R. D. No. 2 headed by Maj. Neil D. Warren, ar-
rived in Italy.

1 November.-PRU 3, Santa Ana, Calif., inactivated.
I Novembe.-Lt. Col. J. P. Guilford, director of PRU 2, succeeding

Maj. Meredith P. Crawford.
09 November.--A. E. R. D. No. 3 departed Maxwell Field for duty

in Pacific Theater, Maj. William M. Lepley, commanding officer.
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2 Dcene.PylooiilResearch Project (navigator) mogved-
frbirt.&cnmau Field, Ln., to Ellington.Field, Tex.

13 Deteersihr.-PRU 1, Mlaxwell -Fiddlt, Ala.,,iniactivattedi.
20 Deceniber.-Prkocediire established for .tcstinliand, classificationi

of potenitial B-29 -gnners.

194

1, Januitry.-IMPEU 9, Buckley F ield,-Colo.q irgoped to test poteu-
* dtial B-29-guhncrs7- ')pt. Sidney X. Adams, chief.

2 Januitary..-Cipt. WValter F. Geether SceedCapt. Clester'IV
Harris as clictef ,fPsychiological Sectioi,,MPE (;,Keesler Fidd.

* 2 Jami ary.-ClassiicatioA testing of'Frejich pilot edhinnccgiin
at KeesIer Field, MPEUi 6.

5 Janutary. -MNiniinim quailifyingy pillot staiii for Negro triiice 9
5 (Negroes eligible for pilot training only).

8.january.-Con ference on psychologicalreechiadranng
'12 Jhnuary.- luacti!vat ion of NkfPEUS hpadFed

~~~~J~an::rY~c~:crc -C on 6 iec eiasuene: of flying proa.

-1li . Sperling ch ief of Psychological, See.
tioji, MPEU 10, Amarillo, succcedingMaj. Williamn E. Alon6.

7-101LMarch.-Confcrencc at School of Aviation M1iediciine, Ranidol ph
Field,rTegardi ng test development and -Weighits-for n~w stanines.

8 AMarch.-MPEU 8, Sheppard Field, reopened tempiorarily to test
candidates' diverted fromn Keesler Field because of epidemic. Capt.
J.euben A. liaer, chief of Psychological Section.

15.1karch.-M1iininiin pilot sthnine-for Negro trainees: 4.
I pi.Snl ii crsitItie o h eodn falpy

chological tests.
* 12'April.-Pychological Research Project (combat crew) activated

at Lincoln Army Air Field, Lincoln, Nebr.; Maj. William MT. Leple,
director.

SMay.-YVE-day.

1 June.-New testing battery. Ad(dition of fliglit eiginieeriiindIradar
observer stanines. Disconttinuance of radio opera tor-gt iier and,

I armorer-air mechani -c-gunner stanines.
7 Jiu.-AAF Letter 50-117 "Screcning'of Combat-Crew, Person-

nel, settic tip procedure for lead crew selection.
22 Jrinle.-nactivation of MPEU 8, Sheppard Field; which b.ad be-en

temporarily reopened in March.
27 June.-PRU.No. 1 reopened at'fMaxwell Field, Alit., Capt. Reuiben

- A. iter, director.
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t '30 Jimei--PRU, 2 inaciatted. Personnel transferred to AAY
School. of Avi'tion Mcfd iciiie to bccoine Department of'Records and,
Analysis.

1 -uly-Ehibisineitof Psychological Research Project (flight
engineer), At Hondlo Army Ai- Field, Hondo, Tex., Mvaj. NeiL . War-
ren, d1irector.

3-4 Atiust'e-Obnfirence -at San Antonio-on preparation of fIndl,,
compreliensi-ve -reports of the-Aviation PsychologyProgram.

8- Agust~i~i mumpilot stanine for Negro trainees: 2.
2 September.-VJ-day.
13 September.-PRP (CC) inactivated.
45 -Scpetemnber.- -Capt. Johin T. Dailey director of P11? (E, sue-

peeding Maj. NeilD, W*arn.
'21 Septcmber.-1MPEU 9, Buckley Field inactivated.

~~41
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Illustrative Case Studies Of m1di-,
viduals in the Experic . Group

In connection with the stuidy of -the 6xperimenltal grouP,- Maj.

Willam E. Walton made case studies of 15 high stnine ien who

illustrative case history hans been chosen to repriesent, cach of he two
types. Names and serial numibers have been changed in ordei to guard
the identity of the subjects.

A HIGH STANINE MAN W11O0 WAS ELIMINATED'

1i training Record

A., Prelminary retiwrks-A/C John, W.1toc, A814 10021543, now.
Flight Officer, T-13*i015, probably failed to learn to~fly because of

poor* instruction and because of an-el imiinat ion, policy- 84tlip it Ocalat
Fla., during the summer of 191.4. There is some evidence thlat R6e

* was not as emotionally, iature as- the situation at tliat field in the I I
summer of 1944 would require. See further comments under section
VI, Summary. 'Roe entered the Army at Neiwburgh, N. Y., and
since that time has visited the fields listed below. Statioiist where
training pertinent to this study was taken, are so marlke1

Newburgh, N. Y. Primary LAkeland, Mni.
Greensboro, N. 0. Otala, Flat.
Nashville, Tenn. HoodyFIlt, OIL
Bailnbridge, Ga. Gunnery Tynaidll Field, F14.

* Maxwell, Ala. Moody kield, Go.
Greeznville, MIS&. Bombardier San Angelo AAF?, Tex.

* A/ fle tok hs]Radar Yumna, Arts.

A/C Re too hispsychological tests at Nashville, Tenn., on
10 December 1943i. He says, "Thle mental tests seemed a little difficult

ftme because Ilhad been out of school for 8 years. On tho othter hand,
the psychomotor tests were fairly easy."

B. 7'eting dat:
1. Testing No. 178300 ARMA 1.
2. Stanines: B.-8,"N-'t, P-9, pilot credit, 0; ACQ, 227; GOT, 4.
3. Strength of interest: B-8, N-6, P-9.
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C. T eft scorcs.
CE505E 'a- CEG10B 8 ONIT0hl' 9
CE602DM-N 7 C1702F 5 CP410B 6
CEG0o2D-P 9 01903B 7 CP501B 9
C2066 5 0 1011%. 9 CP503B 5
C1614H1 4 CM1iOA 8 CP611D- 7
CI615B 6 CM120B 8 CP621,2A 8

11. Preflight Training

A. Field.-I-Maxwell Field, Montgomery,, Ala. Section I, Sqd,. B,
Group 4., ,(Another report gives See. M, Sqd. B, Flight I, as the
organization.) Date reported; I May 1944.

2. Gradei:
1. Naval' vess'IS, identifi- 4. Maps, charts, and aerial,

cation and tactical photographs ------- 92.5
functions-------- 0.3'

2. Mathematics -..; 96.7 6. Radio code in WPM?-__ 6
3.. Aircraft, identification 7. Visual codoin -P M . "5 I

and tactical fune- a
tions ............. 83.3

'C. Record of military training.-WD Publications 100; Safegtard-
-ing Military Information 85; Chemical Wtirfare Defense 98; Firsmt.id
95; Ground Forces 70. (The passing grade in all of these courses i70.

D. fcalt.-.Cadet Roe went on sick call 3 times because of a minor
foot ailment. No hospital admissions were recorded.

E. Lcadereip.-The trainee held the temporary rank of corporal.
Oe o0ficial report zlows 7 demerits while another shows 30. Accord-
ing to the trainee he received 30 demerits at this field.

111. Primary Training
A. Ficld.--Ocala, Florida. Date reported, 6 June 1944.

B. .Ground 8chool grade.: fo

Courw no,, .md,

1. Alrcrttlc IdentIA ............................................................ 9 a2. Navigation ....................................................................... 10 as
3. Ptetroroogy .............................................. 12 94
4.'1nglnes ...................................................... 32 -go
. Theorles o flight ........................................................ 18 91
.0 ote ..ra....................................................... 92

C. IfealtA.-Roe went on sick call twice during his stay at Ocala,
Fla., but was not admitted to the hospital rt any time.

D. Leadcrship.--The trainee held tif Ceiporary rank of flight lieu-
tc-nant. No hiformation is aiilable conce-uing the total number of
demerits given at this field.
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E. Flying pcrformcd.-

1. Dual time ------------ 23:16 4. Final flying grade--. F.
2. Solo --------------- 18:55 5. Link trainer time.... 2:00
3. Dual before solo------10:10 6. Link -trainer grade-.... S;

No grades are shown on the official rec6rds for Cadet Roe. .B.

Black, a civilian, was Roe's first instructor. Ile was followed by
S. Orzeck, another civilian. H. C. Canfield, civilian assistintdirector
of flying; .J. A. MePhlillips, probably the eivilim group commander;
and Capt. Robert . Morgan, military check pilot, arc metioned inthe reports.

F. Trainee's statement:
Ocala was a iee sciool, set up-nihely In such a way that the iolvidu il was

given a god deal. I didn't like the way tIN, teaching wax set up. however.
From the time we got there uintil tile tine I loft, thre were nuiny trtnlors Coln-
6erning the pilot trainees. One runior.r'ate in alout the time I arrived to the
e'ffect that pilot trainees would tip wa.yhied out right and left. 'My Instructor,

Black, had live studittsand washed otevery one of them. in his previous
class, lie failed 2 out of tile 3 bWing trained.

Black never did say muchi, ntever hiollered at yo u ; Ili fact-Odn't do anyth'dng.
lie sat there ol hIls - and dhtin't do iivthinig. 1 felt badly when I w11aaelhn-
nated. It was mly first fallnr-e. I usually- anti dlo what I stit out to do. For
example, I was sick during miy first 4 hours of flying, but I got over It simply
because I wits deternillned to get over It

I didn't think I had the prolier Introduction to tie course because I don't think
flying Is too difflcult. I wanted to learit to fly the worst way. It I had been
taught properly I think I could have learned to fly all right. Black didn't spend
any time with us after class. We noticed that other instructors wouhl spend
considerable time with their students, explaining the errors tiley had made, and
how they could correct them. We were given to feiel that we didn't dare change
Instructors because the others would turn agatnst you. Finally, Black was
released from tite service and I wits transferred to Or.eek. This was a little
over 2 weeks from the time I was eliiated. I believed that Orzeck could have
taught me to learn to fly. Ile sald it was a shante thiat hie had not gotten mo
sooner, but I guess It was too late for lhn to do anything because they were
already beginning to check ride me.

I wish there were more men In the Army like you to study these things. When
we wanted to -- abtout anything there wasn't anyone we could talk to. WO
lived under high pressure and tie threat that we would wash out. Most of the
fellows it my outfilt felt tiat It was merely n matter of thtne. One check ride
offlcer flunked 12 out of 13 men it 1 day. When a inan was washed out, it good
story wits lprepared to cover the records and tbe officers seemted to make the most
of tile slightest thing.

G. Progress checks and final sta/frjntj.--When the grade slips
were examtned for this man only 2 -,ink grade slips indicating a failurej were found in 45. This included the grade slips for half of his
training. The following weekly summries, progress checks, and itial
stateinet.s are shown after that date.

Weekly 8umnary: July 7, 1914.-Due to poor weather, the above
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student has had only two flights this week. He is excitable and over.
controls considerably, but fundamentals and general progress are
satisfactory for 'his time. lie is eager to learn, and attention to in-
structionis fair.

(s) 1-. BitK.

Weekly summary: J1d4 14, 191.-During the past week, the above
student has shown a minimum satisfactory progress, technique, coor-
dination, and air judgment, Student is excitable and beconies ill
after a few stalls and spins. ie is very rough and tight on the con-
trols. His fundamentals are fair and for time, but le-is careless of
details and forgets procedures.

I (s) H. BLAcx.

Weekly summary: July 28, 194.-During the past week, the above
student has shown a minimum satisfactory progress, technique, coor-
dination, and air judgment. His progress has been erratic--he is
excitable and has been very tense and rough since starting take-offs
and landings. His technique is very rough and he overcontrols con-
siderably-he is careless of details. His coordination is mechanical,
and his air judgment is inconsistent.

(s) H. BLACK.If
Weekly summary: July 28, 1914.-During the past week, the above i

student has-shown a minimum satisfactory progress, technique, coor-
dination, and air judgment. His progress has been very erratic-his
air work is mechanical, and rough. His air judgment is fair. Student
is very excitable and overcontrols considerably.

(s) II. B. BLACK.

Fhial statements: August 4 , 19!.-I have instructed the above
student for the past 17 hours, and have found his technique, progress,
coordination, and air judgment to be generally satisfactory. He has
bcen very erratic and inconsistent, but rate of progress has been
steadily improving.

(s) H. BLACK.

Change of instructors: August 6, 194.-This student is being trans-
ferred from instructor Black, 1-1. B. to instructor Orzeck, S. Reason:
Instructor Black has been released.

(s) J. A. MoPi iums.

Weekly mminary: .4ugust 11, 194.4.-Progress for the past week
has been satisfactory. Student tends to hurry his maneuvers. Plan-
ning, coordination, and air judgment are weak but passing. Tech-
nique lacks precision and smoothness. Stalls are faulty but have
shown improvement

(s) S. ORZrCK.
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Progro cheek: August 11, 1904-T4his student has been checked
on maneuvers consistent wi il his flying time. 1is basic fundanentals
of flight are minimuni satisfactory. His contr,)l technique is rough
in all work. Ile doeg not look around sufliciently. This student has
a tendency to hold ruddbr in turns, and in glides. Ile doesn't use
rudder when rolling in and out of turnis. His torque correction is
weak in all wvork. Additional dual instruction is recommended in all
stalls. Continued instruction with emphasis on the above-listed
weaknesses is recommended.!! (s) R oIIFnT R. Gux..

Weekly summary: August 18, 19.J.-'-Progress for the past week
has been slow but passing. Planning, coordination, and air judg-
ment are faulty and lack precision. Second-phase maneuvers are
weak and lack precisioh. Technique is mechanical and hehurries his
maneuvers.

(s) S. ORZECK.

Progress check: (40 hour) August 19 194.j.-This student has been
checked on maneuvers consistent with his amount of flying time 40
hours, and I find his progress technique, coordination, amid air judg-
ment to'be failing, All of this student's flying is mechanical to the
point that he is dangerous, student's coordination is erratic, torque
correction is failing, and he is unable to do any second-phase maneuvers
even minimum satisfactory, spin technique is indefinite and all of
his flying lacks planning and precision. Throttle technique and
altitude control is failing. Fundamentals of flight are unsatisfactory
due to erratic air speed, poor coordination, and no precision. Con-
tinuca instruction is considered useles; reclassification is, recom-
mended.

(s) J. A. McPiiLLTm's.

Elinnation ride: August 21, 1944.-This student was this day
checked on all maneuvers consistent with his flying time. Approxi-
mate time 40 hours. The basic fundamentals are unsatisfactory. Al-
titude control and glides are erratic. Stalls are very mechanical.
Spin technique indefinite. All intermediate-plmse maneuvers are un-
satisfactory. His flying lacks feel and precision. Attention to de-
tail is poor due to poor division of attention. This student is very
mechanical. Coordination is failing. Student holds excessive rudder
in gliding turns. Dangerous on forced landings. Reclassification is
recommended.

(S) H.K. CAWMIZ.

Progress check: August 24, 1 44.-This student, hias been checked
on maneuvers consistent with his flying time. Student displays failing
progress in fundamentals of flight. Coordination is erratic and me-
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chanical. Student has failed to develop the proper feel of the air-

plane. Control use is mechanical. He is-unable to recognize a-stall.

j Sccond-phase maneuvers are unsatisfactory. Gliding turns and
fo'rced landings are dangerous bevause of control technique. Student
uses excessive rudder and holds rudder in gliding turns. He is unable
to divide his attention properly. Because of lack of progress and
aptitude further pilot training is considered useless and reclassifica-
tion is recommended.

-(s) RoBiRT D. MOROAN.

IV. Personal Ilstory
A. Family:

1. Nationality-Father, American; mother, American.
2. Education-father, high-school graduate; mother, high-school

graduate.
3. Siblings-one older brother and one younger sister.
4. Father's occupational history, Assistant Director, New York

Telephone Company, city in New York (retired).

B. Home:

Address Population Dates

1. City In New York ........................ 40.000 Birth-1040.
2. Bermuda ........................... June 1941-December 1942.
3. Staen Island, N. Y ....................................... ........... December 14-pre.sent.

C. Education:1

- - School Years completed

i. Ilgh school ......................... Academy In N. Y ..... 4 years.
2. Other ............................. Trade school ........ (Engineering course 2 yew

In refrigeration).

l Reaction to edueatlon: F/O Hoe rcactc(c.favorably to his education but enjoyedl mechanics and eng i
nWing. and thlvfow, entered trade school rather than going on to collego. lie has nando no futufr
educatlonl or vocational plans.

I D. 1Yorbt Ai.~ory job8: ________

Dates Pay

Per mo th
I. Pre ftter .................................................... August 1040-.March 1941.. $170.
2. t frireratlon Installer and mnaintainer.................... June 1941-December 1942 $400.
3. terigeration operutor (Federal Civil ervye) ................. February lgt3-August1943. $20.

E. Sport:
8port Amount of Quality

particllpation

1Years
R1,evbtl ............................................... 4 Noncompetitiv,.
kati................................................. 4 Noncompetltlys

Fishang... t........................................... 4 Noneompetitive.
Golf .................................................... . 4 Noncompetitive.
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~A moigl

F. Hobbies:
Photogrrphy .......................................... . ..... 3
Singing ......................................... (Church ecbolr) 5
Models, motor ice briats, etc ---............ ...............-- 4

G. Previou.9 contact cwith planes and aviatio

F/O Roe has had some flying which included 20 hours of Piper Cub
instruction and solo flights' He doesnot hold a permit
V. Appearancend"Manner

Flight Officer John W. Roe is a very pleasantt, courteous, and con-

siderate chap. His height is 5 feet O/ inches and he weighs 150
pounds. He has dark brown eyes. Ilis voice and speech are normal.
fIe has no peculiar mamuerisms al is an attraedcto iildividual in
every way.

V1. Summary
While F/O John W. Roe says he was very anxious to learn to fly, it

is possible that he was not as strongly motivated as -he should have
been in 6rder to learn to fly at Ocala. On tlhe other hand, many Ocala
trainees have reported that a campaign was on at the time to eliminate
as many men as possible. With the poor instruction which Roe claims
to have had, and the change of instructors in the midst of his training,
it is not hard to understand why he was among those being eliminated.
Of the last 8 students which list ructor Black had, only one had passed
the course. It seems that in Roe's case fewer check rides and mom
instruction might have produced very different results. Furthermore,
the fact that Roe has made splendid records since his elimination at
Ocala, graduating in bombardiering and being among the few asigned
to radar looks favorable for the ma. With an instructor like Black,
who is anxious to eliminate as mlany as possible, and Where an illstri'e-
tor refuses to instruct, and where eliminations are the rule of th day,
it is not surprising that a man of average motivati'mi was eliminated.
Apparently the knowledge that, it was only a matter of time, ald the
knowledge that no one was really giving him any instruction, was suf.
ficient to cause A/C Roe to give up during the last several weeks at

VII. Addiltonal Training Records
A/C John W. Roe was eliminated on 2A) August '44 at Ocala, Fla.,

shipped to LakelaIld, Fla., for I wIek awaiting orders, then to gunnery
pool at Moody, Fla., and finally to gunnery training at Tyndall Field,
Fla. Oi)co again he was sent to the pool at Moody Field to await orders
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and from there to bombardier traiing at San Angelo AAF, Tex. The
folowingis a record of his training in-bombardier school:

Wezht Orade

1. Bnasic theoryand bombsight .................................................. . .1$,
2.. llombink tcks . . ......................................... .03
3; Computers .................................................... .054. C-I pilot ................ ..................... ............ -............. 05 64
. Bom bng lysis................................... ; ............ .10

6. llombsight trouble shooting ...................................... ...... .10 76
I. Instruments ....................................................... .05 100
l. 1 otng............... ................................. .15 881 lombanrdm nt avition................................ .5 .

10. Bombardenth a ition ........... ....................... . a
12. Ar ,a-In"Ir flf MCIDgu11,ou ............................ .' ;.2' )a. ....
13. Code an4 blinker ....

lnsl aversga ........ . ................................................................ 87.0

satistactory.

Roe says that his final grade of bombardier was 87.6 as mentioned by
Roe to keep the record straight. He graduated in bombardiering on
6 July 1945 and was shipped to Yuma, Ariz., where at the time of the
interview he was making a splendid record in radar training.

A LOW STM MAN W1O LEARNED TO FLY

I. Training Record
' A. Preliminary remark .- A/C Richard W. Doe, ASN i9389076,

now flight officer, ASN T-32645 probably learned to fly because of
strong motivation, emotional balance, and good instructiin. He was
inducted into the Army at Portland, Maine, and has ,Asited the fields
listed below. Stations where training pertinent to this study was
taken are so marked.

Portland, Maine Basic Bush Field, Ga.
Greensboro, N. C Advanced Moody Field, Gta.
Nashville, Tenn. Copilot Tyndall Field, Fla.

Maxwell Field, Ala. Combat-crew training Westover Field, Mass.

Primary Orangeburg, 8. C. Combat-crew training Euphrata AAF, aisb.
~Doe took the psychological test at Nashvillh on 29 Oct. 1943. He

says of these tests that "I was excited and quite anxious to pass the
test but 1 never found out how well I did on them. They told me that
I passed and that satisfied me. I was worried because I had been out

of school since 1939. 1 don't think I made any more than average on
thl tests. I felt fine the day I took them."

B. Tret datea0 ,
1. Testing Station: Nashville, Tenn. Date, 29 Oct. 48.
2. Stanines: 3-3, N-2, P- 3, pilot credit, 0; ACQ6 176; GCT T.
3. Strengtji of interest: B-5, N-3, P-9.
4. Testing number, 166174; ARMA L
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C. Tesit 8ore:
CES05E 5 CElOB 4 CINITU I
CE6M2D-N 5 CI702F 4 CP41OB 4
CE60-2D-P 4: CI903B 6 CP501B 5
CI206C 4 CMI01A 2 CP503B 8

I614IH 3 CM16A 5 CP611D 4
CI615B 7 CM120B 3 CP621,2A 8

II. Preflight Training

A. Field.-Maxwell Field, Montgomery, Ala. Date reported, 4
Dee. 43. Section 7, Squadron "D", GroupI. Class 44Hand I.
33. Gr: fdcs. ,,0.ro, ar' . G radles: Hurs Qr,.

-1. Naval vessels, Identlfleaticn 4. Maps, tharts, and aerial
and tactical function. .... 12 95 photographs ---------- 1 1$ 84.

.2. Mathematics .------------- 20 70 5. Physim ..--------------- 24 90
'3. Aircraft, 'identification and 6. Radio code In WPM - 10

tactirat functions ------- 0 84.8 7. Visual , ode In Wpm ------

C. Record of Mittary Training.-Satisfactory in all twelve
branchies.

D. Health.-A/C Doe was not on sick call or admitted to the hos.
h! pital during preflight training.o

E. -LeaderdMp.--The trainee did not hold any temporary milk and
received only two (2) demerits in preflight training. (For further
leadership ratings see sect. V. D., where the, ratings from preflight
primary,basic, and advanccdare presented.)

Ill. krinary Training
A. Field.--Orangeburg, S. C. Date reported, 25 Mar. 44.
B. Ground-school grade.:

1. Aircraft Identification .--------- 80 4. Engines ------ -------------- o
2. Navigation ------------..... .. 93 5. Theories of'fllght ------------- 84
3. Meteorology (weather) -------- 88 0. General average - -G

C. Health.-The trainee was not on sick call or admitted to the
hospital wiffle in primary training.

D. LeaderdMp.-Doe did not hold a temporary rank at Orangeburg.
He did not receive any demerits.

E. Flying perfpnned:

1. Dual time 33:5[4. Flnal flying grade ----------- 0
2So........................ $1. 25i) 5. Link trainer time ------------ 6: 00

3. Dual before solo-------- 10:11 . Link trainer grade -----. ()

S satisfactory.

A/C Doe's first instructor in primary was Frank Long, civilian,
His second instructor was II. D. Harmon, civilian, who gave him a
final grade of C. First Lt. J. R. Hayworth, check pilot, gave him
a final grade of D in the course, Doe made 176 landings flying va
PT-17.
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F. Trainec'i -teret-Ligwas thie fellow who. really got me
started to flying. 'He wd really a fine instructor"-one of the finest
I ever- knew.' I still get letters from him. F ive of us started our
tir'aining With him and only two fInijshed. 14c always figured Iv would
nmake~a piflot. H4etboula~ that our eageerness (referring to the two
trainees -w~ho finlished) -and our cockiness, at leftst-on the part of the
other trainee, got us through. He wits a quiet felloW-wouldn't chiew
us out. lie really carried,,us alongifi our traiiihng' and, was good onic
explanations. My advaniced instructor was Harmon. He-wasiibout
the same sort of fellow; quiet and helpful in givinig explanations of
the diliciulties we 111(1in prilrxary training.

IV. Basic Training
A. M.Wl.-Bush Field, Augusta, Ga. Date reported;- 27 May 44.

B. Ground-8chool grades.,
Houers Greg@ liamra Grads

1. Aircraft. Identification---9 100 5. Maintenance---------.. 9 97
2. Savightion------------28 '86 0. Rtadio code ------------ 12 (1)

3. Mtt4)rfllogy.(weather).... 34 87 7. 11*1(110 coniniunlcattlons---. 10 85J4. Instruments------------ 10 03

C.~~ ~ Helh-oi a ot on sick calor aditdto-Aehsia

~while in basic training,.al amte tchsia
D. Lcadership-Thle trineie held the rank of squadron corporal

and did not receive any demerits at Bush Field (See sect. V D for ef-
ficiency ratings)..

H. Fli~fng Performed: iggre- --- (
1Dual tlime-------------- 43:34Fiaflngrde-----(1

2. Solo ------------------- 42: 19) 5. Link trainer thime--------- 10:00
&. Dual before solo --------- 4:38 0. Link trainer grade--------- (1)

Doe's instructor in basic training was Mr. Hughles, a civilian. His
SeCOtidt basic instructor was Win. G. Feagin, civilian, le and the
squadron commiandler, a civilian named Manning, gave grades of satis-
factory for thle flying traiiiigin basic. Thle school wits under civilian
contract. l1-13'4 and I15's were usedl as training ships.

F. 7'raihzcc', iStatement:
lhiglies wits it good lintructor but excitable and seenied to get wild when he

got hito the back vv'itt. I still sy lie wits at good Instructor and, no mtter what
l)itipjK'Id, I don't blitie hli, Ile would yell ait us, slap the stick wid in general
wits 11i1pdi'iisaitt. My grades were lower unicr btin bt lie wits a fine Instructor.I When we went to lintruictiets Fea-vin taughit mec. lie was somewhat like ray
prinuary ilustruL'tor, Ling. Ile talked you thryough vatrious airplane manieuvers.
lie ntever ritb~wd his volee and wits pleasantt to his students. My grad~es were bet-
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ter under him. I probably should have changed Instructors when I bad Hughes,
but It seemed to be a poor thling to do but I worked all the harder ana gotthrough,
although I did not like Hughe' methods of teachtg.

V. Advanced Training
A. Field: Moody Field, Vaidosta, Ga. Date reported, 9 August.

B. (round-school grades:

1L Aircraft and naval vesSOl 4. Engines- _
recognitlon ----------- 14 83 5. Theories of filgbhL.._ .. -

Navigation ------------ 23 88 8. General average-.;- - . 87
3.. Meteorology (weather) 28 84

Aero-equipment. ----- .. 44 82

Altitude procedures-------5 87,
Instrument flght . 5 88
Medical training ..... ------- - - 84
Flight planning-...- -..... - 5 93
Army Air Force. ---------------- 10 88
Squadron uies --------..... - - 5 88
Aural and visual ode-.--. 16 SAT

C. HealtA-Doe was not on sick call or admitted to the hospital at
any time during his advanced-flying.training.

D. LeadersMp.--The trainee did not hold any temporary rank and
did not receive any demerits at Moody Field.

Preflight Primary 111"4 A4dved

I. Leadenhlp ........................................ h 4 4 l

2. Judgment .................................. 5 & 4 6
3. Resonsibility ............................... 4 4 4 4
4. Military bearing ................................... 4 4 4
6. Initiatie. ...... ................................... 5 5 4 4
& Selfconfldence ..................................... 4 4 a &
7. Force of caractr ................................. 4 4 4
S. Alertness ........................................... 4 4 4
9, Comprehenon .................................... $ 1 4 4

10. Cooperottivenew .................................... 4 5 4 4
11. Attention to duty .................................. 4 4 5
12. Professional Profiiency .............................. 5 4

E. Flying performed:
1. Dual time: 2. olo AT-to (day) ...................... 13.15

AT-10 .................................. 26.u AT-1O (nicht) ..... ................ 11:00
Copilt TB 25 ....................... 2:40 TB 2 WRY) ...................... 0:40

&T Final flying grate . ............ )
29:15 4. Link trainee trime ...................... lt:4

Dual tein AT-10 .......................... 420 6, Link atgerowls ..................... (1)
i (nltht) ..................... :

B 25 ......................... 27M
(night) .......................... 30 ,

8atlactcry.

Doe's first advanced instructor was Lieutenant McCann. His
second advanced instructor was Lieutenant Maziengold. Doe made,
113 landings in an AT-10 and 61 landing in a TB 254.
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F. Traineclt Stateinent.--"MCann was my instructor-for 50 hours
in advanced triniing. Ile Was a little raslibut a fine, instructor. He
was an optimisticfellow andwc liked jiim, except that we could never
figure out justlow we were doing., His methods of teaching were very

good, but we never knew just-where we stood. After a flight hedidn't
discuss anything with us. H owas very mild in chewing us-out while
in flight. Mannengold Was also a-fine instructor but more quiet than
McCan. -6He was ny instructor in B-25's and taught me quite a
little bit aboutinstruments., He wasa kind of buddy to his-men."

VI. Personal Iliatory
A.Family:

1. Nationality-father, American-born (Irish-English); mother, American.
born (English).

2. Edteation-rfather, 2 years high school; mother, grammar school
3. Siblings -one older sister.
4. Fathcr's oecupational hi tory-labdrer, electric truck driver.

B. Home:
Addriss population Dates

1 1. City In Maine --------------------------- 800 Birth, 1923.
2. City in Maine------------------- ---- 2, 000 1933-34.
20. ,City in Maine ------ ----- ----------- -1, 200 1934--present.

C. Education:
, School, Serer oomple4ed

1. 11gh school, graduated.
2. College, none.
3. Other, trade school (night), 5 weeks.
4. Reaction to education, at times I wanted to go on but I couldn't afford it.

Doe wanted to go on to college but couldn't afford it. He did not
have-any future education or vocational plans.

D. Work history job.:
Paip

Cannery --------------- July 1030 to October 1939. ..------------ $100
Shoe factory ----------- . October 1039 to December 1041 ------- 100
Shipyards ------------- February 1941 to May 1943 --------- 300

E. Military history: Portland, Maine; Greensboro, N. C.; Nash-
ville, Tenn.

F. Sport*:
Amount /pa,-
tUipation, yeurs Qu.Ut

Baseball----------------------------- 4 Team.
Swimming, hunting, fishing ----- ----- 10 Noncompetitive.

U. HobbWe*: ,
' Amount ofp/r-

,fModel planes ...... --------------- _-- --------------------
Vegetable garden ------------------------ ----------------- 5

H. Previous contact with planes and aviation: None.
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VII. Appearance and Manner
Rielard W. Doe is 6 feet tall, weighs -180 pounds and is-well pro.S portioned. He lisdark brown hiair and-blue eyes. He-has a- typical

New England accent and reminds one of Calvin Coolidge as he speaks.
He speaks With a husky voice and'is rather reserved. He spoke -freely
about his training and about his instructors. He does-not have any
unusftal mannerisms and altogether is a rather pleasant individual.

VIII
, A/C Doe probably learned to fly because he was strongly-motivated.

He says "I think I learned to fly because I wanted to so badly. It
wasn't because I was any better than anyone else. I just think if any-
one wants to fly ld can. ithinkif I had some of the instructors that
the other fellows had I might have had more difficulty." From Doe's
own, statement (See. III F, IVF, and V F),,howevcr, it is clear that
his instructors were not to easy with him. In all probability it was:
because Doe had agoodenotional balans. that he was-ableto pqt up
withseveral of his instructorsand learn 'nder them in spite of their
teaching methods. It is also apparent that in other instances he had
excellent instructors. This should be held as one factor in favor of his
learning to fly.

IX Summary-Additional Training Records
After graduation from Moody Field'on 20 November 1944 Doe was

sent to Tyndall Field, reporting there on 2-December 19.44 for copilot
training on B-24's. Wh9ile there he was rated average to good. He
was then sent to Westover Field for the formation of combat ci'ews

and from there to Euphrata AAF, Washingtoii,.for assignment to a
combat crew. His performance at the latter field was excell6it.
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APPENDIX D
M-1 Itar Iron sINI1 _ 1 II Il I _

Military Personnel Assigned to the
Aviation Psychology Programin

the AAF-Training Command

, .. "INTRODUTO.

p} This appendix lists as completely as possible all military personnel
who have served with the Aviation Psychology Program in the AAF
Training Command for at least 2 months prior to February 1946.
Information concerning men who were on duty with the program ifter
1 October 194t2 has been obtained from inidividtial personnel reports
and monthly personnel rosters.

The personnel listed in this appendix have been divided into four
categories: Officers, enlisted men, WAC's and on-the-line trainees.
Enlisted men who were commissioned and were retained in the Train.
ing, Command program are shown as officers. On-the-line trainees
assigned to the A'iation Psychology Program were enlisted men who
had qualified for air-crew- training. Mhile awaiting assignment to
preflight school, 100 of these men were trained at Medical and Psycho.
logical Examining-Unit No. 0, Keesler Field, during March and April
1045, to administer psychological tests and perform routine adminis.
trative' duties. A few additional men were trained at other units.

One man, Cpl. Harry H. Davis, was killed in an airplane crash at
Buckingham Army Air Field, Fort Myers, Fla. Corporal Davis was
1 of 10 enlisted men on detached service with the AAF School of Avia-
tion Medicine to assist in gathering criterion data for the validation
of selection tests for B-29 Flexible Gunners. At the time of his death,
Corporal Davis was acting as an observer during a gun camera mission
aboard a B-24.
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OFFICERS
Gregory, Wilur S.

Abrams, Jack B. Gretory, Wilter F.

Adams, Sidney M. Gretr,

Alchlan, Armen A. GrIngs, William W.

Iiacon, Franklin, Jr. Groehola, Chester W.

Baer, .Reuben A. Guilford, Joy Paul
i ~en-Avi, Avrnm I. tadley, Howard D., Jr.

Bentz, Vernon 3. ilagin, William V.

rerwick, Leonard- Ilagy, Harold H.

Beyers, Otto . Ilaire, Mason .

Bijou, Sidney W. Harless, Byron B.

Borlfig, Frank EL Harris, Chester W.
Brick, Jay R. Harris, Frank 3.

Broom, Mybert . llathrs, Glen
Brown, Clarence W. hleHnderson, Kenneth B.
Brown, James . . Ilenneman, Richard L
Brown, Marion 1Heyns, Roger W.
'Brown, Marid IL Ihldreth, Glenn W.

Burns, Zed H.
Carpenter, Lewis G., Jr. Hobbs, i. Nicholas

Carter, Launor F. l1ollilnshead, Merrill T.

Che~ey, Robert B. I1ollonnin, Garland EL

Christensen, Ju~len M. Holt, David 0.

Cook, Stuart W. Horst, Paul

Cowles, John T. Humphreys, Lloyd G.

Crannell, Clarke W. Jennes, ArthurF.

Crawford, Meredith P. Jensen, Alfred C.

Dailey, John T.. Johnson, Albert P.

Davis, Frederick B. jolmston, Orval I.

Dawson, James W. Kemp, Edward EL,

Deemer, Walter L., Jr. KilIla, Frank, Jr.

D1bAh, Maurlce.\  King, Joseph E.

DeMott, John Jacques, Jr. King, Wilbur .

Dickinson, Malcolm 0. Ilanon, Richard
Klein, George S.

DuBols, Philip IEL lcinsaser, Alvin J.
Dudek, Frank J.Dunkei, Samuel Kraffert, Benjamin F., Jr.

Ehrenrcieh, Gerald A. Lacey, lon I.
senberg,Latham, Albert .

Eilson, Ilarry 0. Lehner, George F. 3.

ErIcksen, Stanford 0. I.epley, William M.

Feuerburgh, Joseph N. l rn, Soloon F .Finch, GlenLong, WVilliamz F.
Finch, Glen nlottier, Stuart! FItsher, Itayinond I.

Luelo, William L
Fisher, Vivian LMcClelland, William A.

French, John E. %eln, Will A-
Friedan, Seymour T.M.
G an, e r IMcMnhon, Rodney 3.

Gagne, Robert M. MeQuitty, John V.

Galt, William E. Ituby H.
Geldard, Frank A. Michel, ruby E
Ghisclil, Edwin E \Ichel, Norman R

Gibson, James ,. Miller, Neal E.

Gilbert, Gustavo I Mitchell, Philip IL

Gilmer, B. von Hailer Mollenkopf, William 0.
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OFFICERS-Continued

Morton, Sheldon L Stevens, Willinmn C.

Moser, George C. Stertids, Wilmer EL

Munson, Charles B. Stolurow, Lawrence M.

Murphy, Robert R Straka, John IL

Nogee, Philip. Super, Donald .

Oflesh, Gabriel D. Swenson, Stanley F.
Oswalt, 4ay H. Tlateher, John S.

Ozburn, James, Thibaut,.John W.

Payne, R. Bryan Thomas, Francis IL

Perrsh, Albert. Torndike, Robert LPomeoy, onal S.Tucker, Anthony 0.

Rane, Lester W Valenfine, John A., J.

Snday, Estn IV. Vallane, Theodore R.

Rockrt, W a A. Jr. Van aun, Horace 1.

hRoff, Merrill F. Van Scoy, Randolph L

Rohles, Frr WL Wagner, Ralph F.

Sosal, Sol RL Wallace, B. Rains, r.

Rothney, Geor . Walliaon, W lolam R.

Royce, oseph J. Ward, Lewis B.

Russell, Roger W. Warren, Nell D.

Sander, Herman J. Warrck, Helvn P.

Sthrader, William A. Webb, Willia a.
Shaffer, Laurance F. Weltz, Joseph.

Sherman, Arthur W., Jr. Weston, oulaen Vi
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Smith, Moncreff H., Jr. Winiarz, Francis A.
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Sperlng, Philip I. youtz, Rlchard P.

Stein, Seymour P. Zielonka, William A.

ENLISTED DIEN

Aborn, ourray Anderson, Thomas B., Jr.

Adams, Tack D. Andrlolo, Marlo

Adams, Walter S. Angoff, William 11

Agruss Mitchell B. Antonelll, Eomanule I.

And1earn, Norman B. Arpleton, John .

Abner, Charles W. Aplezweg, iortlimer IL

Alke, Robert H. April, Alfred A.

Allensten, Morton B. Armitage, Stewart G.

Allison, Nornmn Armstrong, Robert .
Allyn, Dwight )L Arnett, Alfred S.

Ames, T£homas W. Arnol, Donal 0.

Amick, Robert 4 Ashbrook, 11oward J.,

Amndsen, Earl IEL Atkinso, Norman

Anderson, Carl L. Austin, Donald W.
Anderson, Clifford Lz Axn, Alr V.
Anderson, Donald IF'. ,Alet.

Anderson, R'ans L. Axelrod, 1o060h.
Anderon, ilbet ILBainbridge. Rlobert 0.

Anderson, Giler . Baker, John A.

Anderson, Russell H. Baker, John W. 379
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Ilallstrere, Frank Bond, Edwin L.

Bal; F'red J. Bonin, Joseph D.
Balogh, Marray L Beery, John F.

amnnnernuan, Edward IL Borin, Leighton H.

Bardsley, Roger I. Bornemeler, Russell W.

BIarenholtz, Joseph. Bottorff, Donald F.

Barker, William S. Bourke, Desmond J.

Barkley, Billy H. Bourque, Ellsworth J.

Barnett, Lester R. Bowen, James.
Barnette, Warren L., Jr. Bowles,.J. W., Jr.

Baron, Martin IL Boxer, Nathan

Barrows, Gordon A. Braden, Joseph D.

Basile, Frank. Brallier, Clarence S.

Bates, Edson FL, Jr. Branman, Irving

Bates, Jerome X. Brant, Cloyde

Bath, John A. Bray, Douglas W.

Bato, Andrew 0. Breeding, Clarence H.

Bean, Walter W. Breen, -Robert B.

Beck, John B. Brent, Allan R.

Beck, Maurice P.* Brlce, Norman B.

Begley, Joseph T. Brlggs, Billy D.

Benson, Arthur U,. Brill, Robert S.

Berfield, Frank EL Britt, Eugene IL

Berg, Carl A. Brizzolara, John 3.

Berger, Emanuel M. Brock, Robert L.

Berkowitz, Melvin Brockwell, John J.

Berliner, Nathan H. Brokaw, Leland D.

Bernard, Jack Brondsema, John S.
Berne.-Allan I.. Bronfenbrenner, Urle

Bernstein, Martin M. Prookman, Alvin

B cirnstein, Robert S. Brooks, Edward 0.

Berrey, Hillard K., Jr. Brooks, Ralph S., Sr.

Bessent, Trent IL Bross, John R.

Bimonte, Richard L Brower, Daniel

Birch, Jack W., Brown, Gilbert 0.

Birkett, Arthur H., Jr. Brown, Philip K.

Birmingham, Henry P. Brown, Robert S.

Bishop, Calvin IL Brown, Walter T.

Bishop, Philip 0. Brown, William 0.

Bitzer, John A. Bruns, Ralph W.

fBjork, Alton J. Brunson, Joseph T.

Blake, Robert IL Bryan, Robert 0.

Blake, Tommy Buck, Raymond B.

Blenkinsop, Robert Buckner, William E.

Blood, John W. Bullock, Harrison

Bloom, Irwin M. Burack, Benjamin

Blount, William 0. Burdman, Milton

Blum, Gerald S. Burke, James M.

Blumberg, Stanley Burke, Paul P.

Bolne, Arthur E. Burnett, Robert L.

Bolen, Roy A. Burns, Claude H.

Bollinger, George N. Burns, Robert 0.
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Burrier, Clayton B. Comarow, Aaron A
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Byer.% John W., Jr. Cook, Edward H.
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Dover, Edward A. Feud, Herman
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Drelkur Eric Feinstein, Norlie H.
De iS. Feldman, Abraham S.
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Druitt, William F. Fenger, Fred T.

]Drummond, James F Ferguson, Charles K.
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Duncan, Lawrence R. Files, James A., Jr.
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Duncan, Robert L. FInkel, Sidney W.
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Dyer, Donald K. Finston, Arthur H.
DysartD Max . Fischer, Eugene IV.
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Edgington, Jean R. Fisher, Kenneth A.
Edwards, Forrest S. Fitts, William H.

Edwards, John M., Jr. Fitzgerald, Don 0.
Edwards, Joseph W, Flening, Strother 0., Jr.

Egbert, William K Fletcher, Everett H.

Egger, William 0. Flora, Wesley

Elmann, Gerhard . Forbis, Harold N.

Elkin, Albert Forstenzer, lyman K

Elkin, Victor B. Fortune, George .

Elillngxon, Robert J. Foster, Lester I.

Elllr. Flward S. Fotos, George

Eillson, Hugh Breckenridge Fouquet, Donald F.
Eineson, Walter A. Fox, Riclrd1 Engel, Arthur . Fox, Robert
England, Arthur 0, Francis, Lewis T., Jr.

Epp, Walter H. Frank, iarry m

Erickson, Nels V. Frank, William S.

Erickson, Patrick 1. Frankel, Eliot.
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Frederick, James F. Goldberg, Gciid
Fredrickson, Roy C. Goldblum, Norman
Freeburne, Cecil U. Goldman; Bernard
Freedman, Abraham Goldscheid, Eugene
Freedman, Morris Godshnan, Alan C.
Freeman, Paul H. Goodman, Bernard 3L
Freidman, Herschel Goodman, Ervin
Freneh, Benjamin I., Jr. Goodman, Jolm K.
French, Charles 0., Jr. Goodman, Rudolph
Friedman, Sidney Gotodrleh, Joseph IV.
Froehlich, Clifford .P. Goodrich, Leroy A.hbef, Xr.
Fruehter, BenJanln Goodwin, Phillp A.
Fudenman, Irving Goodwin, W1liam I'.
Funk, Marvin H. Gordon, Abe I.
Futransky, DavldL. Gordon, ArthurD.
Gage, Nathaniel . Gordon, David .
Galkin, Bernard Gordon, ,Myron H.
Gallagher, Thomas P. Gordon, PhilIp I
Galvin, Bertrand . 'Gorln, Thomas-1l.
Gammer, Morton Gossett, RaymondX
Gannanm, Michael Gough, Uarrison 0.
Ganter, William D. Grace, hlarry X!
Garber, William r. Gracey, George R., Jr.
Gardiner, John L Graff, Norman
Gardner, Wayne 0. Graft, Smith Stewart
Garrett, Gene A. Graham, Asbhiry 3.
Garrett, William H. Graham, Jean L.
Garshinsky, Irving A. Graichen, George.
Gasner, George E. Grant, Vernon W,
Geimer, Vincent D. Grappe, Ludrew B.
Gelman, Martin S. Graves, Mentor Eugene
Germ, George Gray, John Michael, Jr.
Gentry, Oakley, Jr. Green, Charles T., Jr.
George, Edgar D. Green, I.ewis P.
Gershenson, Charles P. Green, Manly IL
Getchell, Ellsworth W. Green, Michaelt
Gibbs, William T. Greenbaum, Sheldon L.
Gillnman, Robert D. Greenberg, Alexander
Gladstein, Jacob H. Greenberg, Alexander.
Glnser, Carl Greer, Norman J., Jr.
Glaser, Ezra Gresbam, William W., Jr.
Glaser, Nathan X. Grice, George IR.
Glaser, Robert Grier, Daniel J.
Glass, Julius Griflin, Samuel Blair, Jr.
Glasson, Roger Earl Grigg, Austin .

Gleason, John 1P. Gro.sllght, Stewart It.
Gleason, John 0. Grossman, David
Globe, Arthur Grossman, Searles A.
Gfusker, Philip P. Gulchard, Charles P.
Goettel, Philip 0. Gutsche, L le D.
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Goldberg, Bernard Iiaekbarth, Ed,.Ard A.
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Ilackett;flichard B. Helmick, John S.

lingen, Clayton H Henderson, Horace W.

, lahn, Dale D; -Hennessy, John V.

Hales, Howard . hepburn, David N.

Hall, Charles A. Herrick, James W.

1all, Charles W. Herring, William P.

1Hall, Ellsworth L. HIerrmann, Donald J.

Hall, Forrest IL Hester, Charles H.

HIll, Harvey. Ileston, J1ames S.

lall, Wilbur J. IIeuser, Herman I.

Ilalpert, Dexter hlckman, Norman W.

lannborsky, Dwight K. llicks,'Earl . -

ilawby, Jesse U.. Hicks, Snauel BL

Hamilton, Charles E. 11111, Claude 0.

Hammond, Ephraim W. Hirsch, Morris

Hhammond, Lee . hlasnicek; Stanislaus B.

HamrIck, Wayne D. Hoban, Aibert B.

Hand, Wilson B. flobden, iank B.

Hanson, Robert . Hodish, Moses Ilyman

llardeastle, Henry K. Ilofstetter, William S.

Harding, John I. Holden, Harvey K.

Ilardtke, Eldred B. Hlolladay, Charles E.

HIarper, Robert 8. Holland, John L
} Harris, Burdette F. H~olley, I'oertlee U,

Harris, David IHollzer. Hlerbers M.

llarris, Dwight I. hllmberg, David M. L.

hhtrrls, Robert E. holme., William W.

. Harris, William . Holston, Robert P.

Harsh, Joseph R. Iloopcr, Ierbert B.

HIarter, Aubiiy B. Hope, John M. RL

Ilartman, William J. Hlopfan, Herbert A.

Ilartsig, Joseph (. Horvath, Joseph P.

HIlartsten, Edward I. * iouek, Howard I.

Ifass, Melvin H., Jr. H1ow, Holger 0.

Ilassett,, James P. Howard, Herbert S.

IHastorf, Albert H., III Howard, Jerome S.

H}atfield, Newton IL Howe, John W., Jr.

Hathaway, William N. Hudson, George I.

Iausman, Howard J. Fufstader, William H.

Hawthorne, JudIson, .7r. HIumphries, Charles H.

Hlazen, Edward 0. lurley, David J., Jr.

H1earn, Oarry J. Hi.rvltz, Nathan

hleartsl!l, Walter 0. Hutchinson, Linn

Heath, John EL Hustler, Austin B

Hebbard, Arthur T. Ingraham, PhoenL

Helfiman, Monasch Irion, Arthur L,.

hIeller, Hlyman Ismael, Walter W.

Heller. William Jackson, Leland

Hellman, Leon 1. Jackson, Robert M.

Ifelhner, Leo A. Jacobson, Martin

Hellwig, Norvis Jacobson, Richard Harry
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ENLISTED MIEN-Continued

Jaffe, Morton G. Kiebanoff, Seymour G.

Janis, Henry 0. Kleln, Arthur
Jenkins, David IL Klinkh'amer, George-.E
Jenkins, Ernest A. Klugnian, sailuel P.
Jensen, Elmo A. KnIhely, Robert S.,
Jernigan, Austin 3. Knight, Norton B.
Jerome, Eldon K Knippel, William It.
Jerrells, Herbert IL Knoderer, William 11., Jr.
Je'ett, Milton R. Koch, Robert H.
"ohns William, Jr. Koehler, Earl IL
Johnson, George 0. Kogan, William S.
Johnson, Lennart C. Kopp, Raymond
Johnson, Robert EL Kornreich, Jerome .
Johnson, Vincent A. Korsh,. Sidney
Johnson, Wallace It. Kossf, Jerome W.
Johnston, Joseph 7. Kounin, Jacob S.
Johnston, Roland Z., Jr. Kowalsky, Leonard
Jolley, Calvin B. Knlpel-, William IL
Jons, Burritt Krasnow, Robert IL
Jones, Charles Ollie Kraretz, Nathan
Jones, James P. Kremer, Frederick J.
Joseph, Robert T. Kreuzmnann, Alvin BI
Junger, LeRoy W., Jr. Krledt, Philip IL
TCahlert, John XL 'Krise, Edward XL
Kaltz, Hyman B. Krueger, Frederick W.
Kammnan, James F. Kruger, Charles
Kana, George Krugniano Herbert IL
Kandel, Alan D. Kuhfal, Herbert .
Kaplan, Seymour Kunsman, Ilarold I.
Kart, Gilbert Kurtz, Harmon 0.
Kaslofsky, Abe Lacke, Joseph P. ,
Katz, Barney Lake, Richard A.
Katz, Leon LIambert, Robert X.
Kaufman, Benjamin Lanikin, Hlbhard.
Kass, Bernard Land, Howard M., Jr.
Kehoe, John A. Landau, Milton XL
Keli, Jack P. Landy, Jack 0.
Keller, Robert J. Lane, Itobert 0.
Kelley, Harold If. Inler, Julian A.
Kelly, Robert M. Lariner, Verne L
Kennedy, Albert T. Larson, Robert J.

Kennedy, Lowell B. Lnhley, John R.
Kertz, John V. Lassmnan, Frank M.
Ketchersid, Ernest R. Laurence, James 0.
iKing, Francis E., Jr. Laurilto, Angelo F.
King, John P. LaVine, Harvey I.

King, Lawrence, Douglas IL

King, William C. Lawrence, Jannse F.

Kirk, M1arquls A. Lawrence, Mlatvia J.
Klselras, Ted P. Lawrence, .1111ton bf.

KItterzan, Robert R. Lawrence, Warren I.

KIapper, Joseph T. Leavitt, Jack
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ENLISTED MEN-Cmntlnud

Leezuar, William B. Mazies., Dee M.
i.tler, George 1k 2Milgnin, Wllhim.°
Lee, Clarles A. Mlarch, Richard P.
I lZ L . Marion, Arthur J.

•Leq-ei,-'Ziine lL .Marlowe, Lloyd D.

Len, Ira S. Marqui, Benjamin

Lehjna, Albert- ~Marsh, Ilarold-C., Jr.
Slhinan, _Thonfii U. Marsh, Stewart H.I elafnin, Noel J. Marteeny, John D.

rper, Joseph, S. Martens, Carl U;
Lerne,~ loepah B. iMartin, Benjamin M.
Levli ,onc h B Martin, Franklin T.

T4v;Benjaitnn LMairtin, Glenn 0.Levln, Morton

Levlne, Abraham S. Martin, Leslie L.

Levine, Alexander N. Martinuccl, Gilbert J.
LeVlne, Robert Masia, Bertram B.

Levine, Soloen Mason, George I.

Levinson, Gerald S. Matheny, William G.

Litbenberg, Maurice. Matthews, Jack
Liebermian, Mlton 0. Mathlis, John H.

Lleberthal, Jerome I. Mayer, Robert 3.
Lillywhite, Joel' P. Mayme, Richard T.

Maynard, Ralph J.
Lind, Robert V. Melllster, Charles I.
Linn, W en W. "MeBath, James H.

Lints, Warren McCarthy, Harold L
Lpt Ellh . McCauley, Edwin I.
L1cAifeJohn R cCollom, Jack U.

Little, Robert L. MeConbs, Kenneth S.

Little, William 11., Jr. McCreery, Robert E.

loeper, Carl F. McDowell, Frank K

.LoMuglio, Samuel . MeGrane, Clement F.

0Long, Blees . Mcrath, Wlliam, Jr.
lipatto, Stanley i. Mellugh, Joseph A.

Lottanalln, larry 0. Mcllvalne, Harold U.

Lubin, Ardle Mclnturff, Frank
Luft, Joeph McKay, Bruce W.

Lyerly, Siiniuel B. McKee, Henry H.

Lyerly, Walker, Jr. McKibben, James T.

Lynde, Olyivdon U MeLanathan, Frank I

Lyser, Harold W. MePcek, George A., Jr.

1,yoli, Wolcott N., Jr. Mclleynolds, Paul W.
MacConnell, Charles, Jr. MeVitty, Lawrence F.
, MacGahian, John A4,. Melners, Eugene .Macjaligihn, John F. Melse, Frederick IL

Madden, Howard L. Melssner, James H.

Maldlen, Jimes G. mendeUll, Ira A.

Madeira, John P. Menozzl, Joh

Maguire, Dennis F. Merrell, James

Mliguilre, Wlliliu P. Merriam, James T.

Mahl, George F. Merrill, Roger, Jr.
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ENLISTED MEN-Continued J I

Metcalfe, Bernuird 1. Neyer, Jovph 
Metrnko, Wila N1113ehaus, SlnleyW.
Myerson, Norman Nimberg, Ernest S.
Middleton, Milton D. NogCe, Philip.
Milbourn, Jack Vann North,, Robert D.
Miles, Julian Lygard, John NV.
Mller, Earl L O'Hlara, John d.
Miller, Harold W. Oliver, Bernard M.
Miller, Jolhii Carl OLsen, Raymond
Miller, Robert B. Olson, Arnold X.
Mlllette, 94gene A. Olson, Jamtus 3.
Mills, Gary TA Olson, Ray 'P.
Mills, William B. Oman, Herbert T. A.
Misclagno, Stephen . O'Neill, John P.
Mitchell, George D. Oppenhelmer, Alex .
Mitchell, Richard T. Orbach, Charles U.
Mock, Sanford $. Orensteen, Allan .
Mogin, Bert. Orenstein, Joseph XL
Moline, Del B. Ortot, Murray
Moll, Aaron 3. Orvis, Clay X.
Montredo, Dominic . Ouellette, Leo I.
Mooney, Joseph r. Overholt, William .
Moore, Wlam ., Jr. Overosl, blrdoii L.
Morford, Samuel D. Owen, David NV.
Morlarty, Francis IL Owen, Frank IL
Morrill, Harold I. Owens, Edward IL
Morris, Edwin T. Owens, Forrest A.
Most, Milton [4 Paisley, Robert M.
Mount, George . Palluotto, Amilcure 0.
Muller, Henry . Paper, Fred P. £

Munger, Allyn V. Parry, Joseph
Munger, Owen I. Pascal, Gerald R.
Munter, William I. Pasco, Robert 0.
Murphy, William J. Patterson, Cecil EL
Murray, James It. Patterson, Robert .
Myers, John L., Jr. Paulson, LeonardI.
Nagge, Willam W. Payne, Riner 0.
Nail, Nelson It Pearlstein, Leo
Nasgovltz, John W. Pearson, Charles 0,
Nash, Daniel A. Pearson, Richard
Natkins, Mortimer Z. ['etler, Thomas I.
Nearing° Cary Pepiltone, Albert
Neece, Robert W. Perkins, Homer (.
.Nelligan, Gilbert $. Perkins, Phillip H.
Nelson, Charles W. Perlman, Abe.
Nelson, Elmer A. Perlo, Maurice
Nelson, Paul T. Perry, George W.
Nelson, Philip S. Perry, Gilbert W.
Nerby, Sheldon EL Peters, Donald I.
Neuman, Gerald 0. Peters, John C.
Nevard, Carlisle, Peterson, Cetil I.
Newman, Emanuel H. Peterson, George W.

387



2..

eel

ENLISTED MEN-Continued

Peterson, Gustave I. Richards, George H.

Peterson, Karl 0. Illebardson, Carroll H.
Pettee, Thornton Rilitg, Valentine 1,
Pfaff, RobertI .ilecken, Henry W., Jr.

Phelps, Alfred L Riedel, John P.
'Phlllips, Charles TA Rleman, Glenn.
Phillips, nnaker, Sauel Jr.
Pickman, Milton B. Riopelle, Arthur J.Pierce, Robert . Itvera, William J.Plerson, It. M.d Robbins, Irving

M Pittnman, Willlam 0. Roberts, Andre* D.

Platt, Joseph a . Roberts, Harris W.

Poine, Arthur'E. Roberts, Wade H.

Polard, Robert J. Robinson, Harvey A.

Pollard, Richard I7. Robinson Herbert
Pollock, Bernard Robinson, James 0.

Porter, Robert B. Robinson, Preston K.

>i Posner, Arthur V. Robinson, Richard 0.

Potter, Eugene J. Roeblin, Isaiah

Potter, Homer IL Iodgers, Jack P.

Pratt, William K. Rdffman, Bernard

Preston, H1arley 0. Rogosin, Hyman

Preston, Leonard L Rohrs, John B.

Price, Bruce P. Rokeach, Milton

Price, Eugene I Romano, Frank I.

Price, Hubert B. 'Roney, James G, Jr.

Prinz, Gerard R. Rooney, Robert 0.

Proshansky, Harold A Rose, Emerson W.
Pruiett, Ralph M. Rose, Glenn i.

Puller, Gordon I& Rose, Nicholas

Punke, Harold I. Rosenark, Edward 
Radtke, William A. Rosen, Edwin D.Lo
Raglin, Francis I. Rosenberg, George .
Raim, Hayden H. Rosenberg, Harry 'I
Uamisey, Glenn V. Rosenberg, Louis IL

Itand, Morris J. Rosenbush, Monroe
lange, Albert B. Rosenthal, LouisRash, William 3. Rosenwald, Alan K.

Rattner, Jeseph EL Rosevear, William EL

Raush, Iarold L Rosser, Bernard S.

Raylesberg, Daniel D. Rossignol, William A.

Itaymond, John J. Roth, Harold I.

Rechnitz, Burton Roth, Oliver R.

Rledlener, Joe Rtouthier, Frarigls X.

Ileeves, Stanley B. Rowan, Paul K.

IRel, Walter J. Ruddon, John F.

Iteneau, Willard P. Russell, Robert L

Reps, John W. Russell, Rjobert W.

Ressner, Joseph . Rust, Ralph M.

Rhea, Ernest 0. Ryan, Ilarold W.

R1bodes, Marshall 0. sallsbury, Robert ]EL

Rich, Robert W. Salus, Sydney 0.
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ENLISTED MEN--Continued

Sanger, Sanford H. Silver, Stanley H.

Santimouro, Michael J. Silverman, Harold
Sappenfteld, Bert R. Simklu, Jamnes S.

Savoie, Leonard M., Jr. Snge, H iald L

Sawyer, Everett G. Singer, Harold H.
Saxe,Carlgr Martin

Scalise, Joseph P. Sino .
Schafer, Alfred H. Ska, John1.

Schaffer, Marvin
Schall, Wayne D. Slater, Garuld X
Schaller, William F. . Slater.-11mulel, Arthur T.
Schaplro, Jack H U SlaveR, Edward J.
Scha, ack M.Slawson, I0bert U.
Scbecbm , Phlli Smestad, C11iiord I.
Scherer, Wallace Smith, Alwood

Schmierer, Hyman Sih alW
Schmitt, Anthony J. Smith, Earl W.

Schmonsees, Herman . Smith, GOTr W.

Schoenrich, Carlos 0. Smith, Gerald F., Jr.

Schofleld, William Smith, Harley B.

Schrader, Everett N. Smith, Herbert A.

Schro(3te, Raymond J. Smith, Kenneth .

Schureman, Robert. . Smith, Raymond H.

Schwartz, Stanley Smith, Robert U.

Schwarl, John . Smith, Thom" W.

Schwarz, Ralph H.
S.hwotzer, Wilbert H. Smoak, William W.

~S'ofe ', 13ymau "

Scott, Charles B.
Scott, Vernon . Solomon, CarlteServne, Rber I Solomlon, Louis

Sonnenfeld. Morton 1A
Seaman, Everett P.Selmets, J;ohn ;J. Sontleb, ;Joseph P.

Seiles, R ond . Southworth, Richard V
Sellers, Raymond U SptNra
Senderowltz, Robert a muSendro ra pector, Samuel

SendroSpelma, Arthur

Settlage, Paul H. Spella, Atr .* ShferByro H.Spelta, 
Victor F.

Shafer, Byron H. Spence, David B.
Shan an, Jerome . Spencer, Charles M.
Shaver, Robert H. Spencer, Frank EL
Shaw, Francils H. Spink, Frank I., Jr.
Shea, Daniel J. Splvak, Daniel 0.
Sheets, Henry 3. Spraggon, Leslie A.
Shepherd, ClarenceHarris A.
Shimberg, Benjamin Sprow, Allen J.
Shirley, Gerald H. S ero, An
ShIlen, John ',I. rFrancis D., Jr,

Shneidman, Edwin S. Stackhoae, Stephen .

Shooll , PAul N. Stafurik, George C.
Shrader, JOhn aStaiman, Martin G.
Shue, William A- Standish, William11 A-
Sible, Robert W.

Siegel, Saul M. Starr, Robert P.

Silbernan, Morton B. 8tauffer, Neil P.
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ENLISTED MEN-Coninued

Stauffer, Russell G. Thompson, Billy .
Stelnert, John Q Thompson, Charles R.
Steluhardl, Charles 8. Thompson, Vincent P.
Steinicke, Andrew Y. Thurlow, Willard R.
Steinzor, Bernard Thuman, Dean I.
Stelti, Nelson P. Tice, Frederick G.
Stellar, EIlot Titus, Joe M.

* Stember, Richard S. T1kachenko, William V.
Steneroden, Ernest H. Traeger, Carl
Stern, Gerald Trent, John B. !
Stern, Marray L'. Tunison, John L.
Sternfeld, Philip M. Turner, Ralph H.
Stevens, Evan R., Jr. Twist, John R., Jr.
Stewart, Donald I. Uhlaner, Julius E.
Stewart, Noel W. Unger, Robert W.
Stewart, Robert J. Urdang, Laurence J.
Stirling, George S., Jr. Utter, Robert F.
Stokes, James W. Valentine, John A., Jr.
Stone, Gideon B. Valin, Sigmund
Stone, Leon N. Varone, Alfred F.

4 Stover, Francis W. Tedder, Palmer W.
Strait, John H. Velth, Donald P.
Stratton, James W. Verhusen, Ben Lee
Strauss, Harold R. Vernallis, Francis f.
Strobel, David W. Vinson, David B., Jr.
Stubblefleld, Eben M. Vinter, Robert D., Jr.
Stuart, Marl iK Vittetow, Francis H..
Studna, Irving H. Vittuccl, Matthew M.
Stumphy, Dee K Vrettos, Nick N.
Suhumskle, Maurice E. Waeltermann, John J.
Sullivan, Bernard C: Waggoner, Robert E.
Sullivan, Cornelis D. Wagner, Jerome
Sullivan, Edward J. Wainhouse, Edward R.
Sullivan, Gerald J. Wald, Malvin D.
Sumby, William H. Walden, Bernard H.
Summers, Edward 10. Waldman, Marvin
Summerv, Oliver H. Walker, James A.
Suren, Stephen M. Walker, John YK
Sussman, Henry I Wallace, Gerald C., Jr.
Swift, Frederic W. Wallen, John L. 
Tait, James F. Waller, Harry Belt
Tanberg, MIerritt 0. Wallin, Paul
Tarr, John W. Walton, Neith B.
Tarwater, Jesse W. Warden, Clyde R.
Tate, Edward I. Warren, Edward I.
Taylor, Alan Warren, Julius L.
Taylor, Everett Warren, Todd J.
Taylor, Jack E. Warriner, John .
Terry, Gilbert II. Waterman, David J., Jr.
Thonins, Garth J. Weatherford, William B.
Thomas, Gordon I Webb, David J.
Tlhomas, Harry E. Webb, John A.
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ENLISTED MEN-Conthiued

Wee], Gordon, J. Wilson, Everett N.
Welnbeg, Edward H. Wilson, Lawrence Ir.
Weiner, Samuel S. Witebarger, 1tcligrd .l
Weiss, Aaron Wines, Charles
Welitzuer, Morris Wiu'leld, Don I.
Weksler, Harold Winkler, Rudolph
Welch, George R. Winne, John F.
Welch, James W., Jr. WinnIck, lynan
Wepman, Joseph M. Wisch, Richard
West, William E. Wischner, George J.
Weston, Edward T. Wisely, Harold IL
Wexler, Gerald Wittenstein, Ansel A.
Wexler, Louis Wolffe, Joseph F. I
Wheeler, William M. Wood, Homer George
White, Benjamin W. Woodhouse, Robert G.
Whitesell, Jack 0. Woodruff, Joseph L
Whitten, Donald S. Worth, Stephen W.
Whittier, William C. Worthington, Nitter It.
Wicker, Richard . Woywod, William .
Wlegand, Edward (. Wright, Beldon A.

Wlenbarg, Jack L. Wright, Henry W.
Wiener, Daniel N. Xanthaky, Nicholas
Wiley, Charles W. Yates, Keith .
Wiley, John EL Yeagley, Henry L.
Wiley, Llewellyn N. Yellin, Herbert C.
Willcox, Henry H., Jr. Young, Fiederick 11.
Willerman, Benjamin Young, John IL
Willey, Clarence 3. Zabren, Scott H.
Williams, Malcolm J. Zettelaioyer, Karl A.
Williams, Meyer. Zimmernan, Don It.

Williams, Wilbur F. Znimerman, Herbert M.

Williamson, Dale CL Zimmerman, Louis I.

Williamson, Robert 0. Zhimnerin, Wayne S.

Willman, William P. Zucker, Herbert J.
Willmann, John hL '.wahlen, Robert 0.

Wilson, Dale K.

W. A. C.'s

Askew, Annabelle L. iKsselman, Sadie

Austin, Dorothy B. Lombardi, Celia T.

Babcock, Arline R Loomis, Mary P.

Boyd, Gladys ML MeGowen, Virginia A.

Brott, Nettle M. Molllea, Helea

Buckley, Loretta K. Paslewllc, Irene M.

Erwin, Maude K. Rubin, Florence P.
Forster, Catherine G. Salk, Betty 1.
Giddings, Virginia. Scanion, Beatrice B.
Glasgow, Ruby 3. Shappee, Agnes E.

Gold, Lenore Wetherby, Dorothea B.

Outh, Helen IL Wiiaer, Elaino M.

Ihatfleld, Emma
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ON.THE-LINE TRAINEES

Amble, Hlenry A., Jr. Murrell, Roger L,

Anderson, Jame H. Nleder, Leonard.

Antilla, Alfred D. Ninnemun, Lawrence D.

Barber, John T. Nolan, James I.
Behiake, Martin IL O'Brien, Frank R.

Beiwett. Donald C. O'Connell, Daniel 3.
Ilieldrt, Benjamin U., Jr. Parker, George K.

Blount, Robert J. Pope, Henry T.

Bohllng, John E. Press, Elliott EL
Dorrus, Bernard Rich, John R., Jr.

Boss, James F. Roberts, Edward

Burkhalter, Lynwood C. Roberta, Guy 7.

Carlson, John A. Robinson, William H.
Carney, William F., Jr. Roitblat, Alvin.
Cecil, Eugene F. Romig, David W.
Comes, Richard N. Rudolf, John J., Jr.

Cook, William E. Savage, James B.

Cooley, John . Schaeffer, Ephraim A.
Crepeau, Robert J. Shaner, David (.

I)avy, Elvin B., Jr. Shauer, George A.
ioyle, Robert 0. Singer, Irvin

Duncan, Joha B. Sirany, Dallas .
Elliot, Billy S. Skowronskl, James I.

Falk, Alvin I&. Slocun, Robert 0.
l.amon, Donald X. Smith, Norman J.
lTIndstromn, Thomas H. Smith, Richard W.
Layne, Edward 0. Smith, Robert W.
Ahinan, Raymond W. Stuckm,,n, William D.

Lerner, Paul Swanson, Albert .

Lewis, Quentin A. Swartwout, Donald U., Jr.

Lubin, Melvin Taylor, Richard S.

Lyons, Edmund W. Tibbetts, Palmer 0..
" Muatta, Andrew A. Tirrell, John I.
,Macchil, Eugene E. Treite, Paul L.
Maltenfort, Martin S. Van Nostrand, Maurice A.

marks, James R. Von Wrangell, Charles

.Massie, Sam F. Walker, Stuart B.
.Miurer, Charles D., Jr. Walters, Kenneth U.
M.NCrdell, Arehle R. Ward, Orville I.
.h(hlure, Janewi C., Jr. Watson, Guy H.

.MteCrlmlisk, Gerard J. Wellerson, Theodore

ICutcheon, James W. Whlttemore, Wayne 0.

.Miller, Clarence K. Whyte, Donald E.

miller, Hlarry W. Wiberley, John A.

'Miller, Irving E. Wicsenberg, William H.

.Miller, Robert E., Jr. Williams, Glen I.

O Mitchell, Kenneth M., Jr. Wilson, Sylvan D.
Morevomabe, Donald J. Wodstrehill, Ronald J.
M.rgan, Thomas B. Wright, Robert L

M,,ss, Lindy G. Wurst, Ralph, Jr.

Murray, James 0. S., Jr. Wyman, Charles B.
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