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Preface

More than a thousand sviation psychologists and psychological
assistants working in Psychological Research Units and Medical and
Psychological Examining Units gathered and processed the data pre-
sented in this report. Most of these men worked in a specialized 2apao.
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 DPsychological 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 Surgeon,
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 clas-
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-

ility.

The preparation of specific chapters and appendices was accom-
plished as follows:

Chapter 1: '
The Selection and Classification of Air Crew: Maj. Philip H.
DuBois.

Chapter 2:
Psychological Organizations Concerned with the Selection and
Classification of Air Crew: Major DuBois,
Chapter 3:
The Classification Batteries: Major DuBois with the assistance of
Master Sgt. Hurley O. Preston, who prepared the tabular
material,
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Chapter 4: :

Results of Validity Studies: Mujor DuBois with the assistance of
Master Sergeant Preston and Staff Sgt. Thomas E. Peitier, who
brought together most of the tabular materisl.

Chapter 5: ,

The Experimental Group: Maj. Robert L. Thorndike. The ex-
perimental group project was initiated by Col. John C. Flana-
gan. Detailed plans and arrangements for recruiting the
members of the group were made by Capt. Chester A. Harris
assisied by Capt. William G. Mollenkopf. Assembly and analy-
sis of the results wero carried out by the Statistical Unit, Head-
quarters AAF Training Command. The case study 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: Msjor DuBois.
Appendix A:

Processing Statistics: Staff Sgt. Harley B. Smith.
Appendiz B:

Chronology : Corporal Lyerly and Staff Sergeant Peitior,
Appendix C:

-

Major Walton.
AppendixD:
Personael Records: Capt. Julien V., Weston assisted by Sgt. William
A.Crowdis, Jr., Cpl. Winifred S. Davis and Cpl. Noel . Stewart.

Table of Contents, the lists of tables and figures, and the index. In

checking source records and proofreading. Of the production staff,
Miss Mary F. Kingrea deserves special mention for her expert

assistance,
Pumar H, DuBors
Lt, Col., Air Corps, Editor,
2 Avrw, 1046,
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Illustrative Case Studies of Individuals in the Experimental Group: ;

Corporal Lyerly, in addition to writing chapter 6, prepared the

addition to their specific responsibilities the enlisted men assigned
to the preparation of this report performed numerous duties such s -
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CHAPTER ONE

The Selection and Classification
0 of Air Crew

In the development of plans for the application of peychological
" techniques to the selection and classification of air crew!® in World
War II there were three stages, distinct chronologically: (1) selection
for the single air-crew speciality of pilot; (2) selection for air-crew
training on the basis of & screening examination, with subsequent
classification based partly on a battery of aptitude tests; and (3) pre-
liminary selection with & screening examination, followed by further
selection and 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~Yier, 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 sclected for air-crew training through
attaining a passing score on the screening examination.

As the classification tests came to show excellent prediction for sue-
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 classifieation program gradually moved into the third phase where
acceptance by an aviation cadet examining board on the basis of the
3In the early part of World War II the three officer alr erew positions were 'pl:ﬁ

bombardler and navigator, Later the officer alr cfew caiegories of radar obeerve
fight engincer were established,
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CHAPTER ONE

The Selection and Classification
of Air Crew

In the development of plans for the spplication of

: peychological
" techniques to the selection and classification of air crew?® in World

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

Prior to the national emergency preceding World Wer II ths ouly
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 selec-
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 Iater

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
threughout the country, while classification was effected by the use of
a battery of aptitude tests administered jn 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

1In the early part of World War Il the three officer alr crew itions were pm

bombardier and navigator, Uster ¢he oficer alr crew categories of radar odserver
flight engineer were established.
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qualifying examination no fonger constituted a final coramitment for
avivtion cadet training. The candidate who succceded in passing
this test was accepted for further screcning on the basis of the classi-
fication battery, which also helped determine the psrticular specialty
in which he would be trained.

In addition to this psychological screening and classification other
factors entered into consideration at exch 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
which they did not evince a high degree of interest,

THE PSYCHOLOGICAL PROBLEM OF SELECTION

The psychological problem involved in selection is relatively simple
and straightforward. Given & 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
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 ;
guccess, 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 multiplicd by the appropriate weight, and the results added to-
gether. Since this sum is often a large number, it may be reduced in
sizo 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.

THE PROBLEM OF CLASSIFICATION

The problem of classification is more complex, one important differ-
ence being 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 mak-
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 volinteering for air-crew training during the war wanted
tobe pilots. ‘The 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 et 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 climination 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 rueet all demands.

Qrotas 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.  While interest in these specialties 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 irter-

““=est shown in this specialty, navigator training was the first air-crew

position for which it was possible to establish 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 theaters 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 preferred bombardier
training to pilot or navigator training. Until the bombardier train-
ing program was relatively complete, high standards in terms of apti-
tude scores were not employed. In all theaters of operation super-
lative bombardiers were scarce. The rezsons 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 IT at-
tendant upon the unprecedented swing to heavy and very heavy bom-
bardment techniques; (£) shortcomings in the recrnitment, selection
and classification of bombardiers; 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 classifieation of bombardiers was
successful to & 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
navigution 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 psychologiste 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
AAF 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 offi-
cors 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 carlier 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
school was at Brooks Field. Tests were administered before the stu-
dents began flying training and records were kept confidential until
tho students were graduated or climinated from the advanced flying
school.

The first apparatus test in this experimental program was the
Thorne Reaction Time apparatus developed in 1925 by Col. Frederic
H. Thorne. It measured simple and discriminative reaction time to
visunl or auditory stimuli, Of a sample of 1,274 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 petterns 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 coeflicient of 0.38 for graduation-elimination in flight train-
ing. This was based on 1,394 cases entering training between Novem-
ber 1927 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 presentetion 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
ngainst graduation-elimination being 0.37 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:*

In a perlod of emergency such as cxisted In 1917, where the time faclor is
of such great importance, the present system of selection will slow up the traluing
programs tremendously. These inapt students are slow in absorbing Instruction
and set the pace or rate of advance for {he entire clnss, These fallure students
tre not only expensive Habilities from a monetary standpoint, but in time of war
the expense would be of sma!l importance compared to the loss from the service
of badly needed personnel caused by slowing down the fluw of graduate pilots
by choking the training schools with unpromising students. These failure students

are a lability themselves, and in addition exclude other more promising students
from training,

In addition to the work on apparatus tests steps were also taken at

A ——.—

! Mashburn, N, C. Psychology, School of Aviation Medicine, Randolph Field, Tex,
1938, p. 190,

5

- A e = - o —————— v = ———

e — . ———— T~y

t




T T e e

A e et W ar et gt e i man e et f
> W Rr 3 ot 8

the School of Aviation Medicine to standardize a personal history and
psychiatric 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 1939 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 and Germany. In the United States the Civil . |
Acronautics \uthority (CA\) obtained its first allotment of funds for
research on problems of the selection and training of aircraft pilots,
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,
contemporancous with the work in the Anny Air Forces. With men
with experience in the CA\ 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,
reported during the course of the war, added considerably to the sum
of knowledge on aviation psychology. '

SELECTION AND TRAINING IN THE ARMY AIR CORPS

. s ———

With the mounting international tension in Europe and the outbreak
of actual hostilities in 1939 the Army 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, appropriations, equipment and facilities were limited. In the
1920°s strength was generally under 1,000 oflicers and 10,000 enlisted
men.  In the following decade slow expansion began but the selection
of men for flying training was chicfly a matter of choosing a relatively
small proportion of applicants on the basis of educational require-
ments and high physical standards.

Of the pilot trainces approximately 20 percent were commissioned

" personnel of the regular army and about 80 percent were cadets be- .
tween 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
cducational requirement. ‘The medical examination was so rigid that
approximately 80 percent of those applying failed to pass. About twe- '
thirds of the rejections were for what ave ordinarily called physical
reasons while the other rejections were for psychiatric reasons,

Duving the 8 months of primary training and 4 months of specialized
or aedvanced training eliminations were very numerous, Of 4,177 who
began flying training between 1926 and 1935, 1,633 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 und 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 suflicient 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 1939 the President asked Congress for $30,000,000 for Air
Corps personnel and equipment, the Air Corps had only two ficlds,
Kelly and Randolph, near San Antonio, devoted to the training of
eviation cadets. Shortly thereafter the authorized peacetime
strength of the Air Corps was increased to 3,203 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 1940, 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 begur by the Pan-American Airways at Miami, Florida, The
first navigator training in Air Corps schools began st Barksdale Field,
La., in November of that year,

ESTABLISHMENT OF PSYCHOLOGICAL RESEARCH
ORGANIZATION IN HEADQUARTERS AAF

Throughout World War II the Aviation Psychology Program was
the responsibility of the Air Surgeon, Headquarters Army Alr Forces,
Washington. As early as 1912, responsibility for determining what
army personnel were eligible to fly was a function of medical 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 trainces,

The organization which came to be the Psychological Branch of the
Offico of the Air Surg.on, Headquarters Avmy Air Forces, began its
history as a psychological resenrch project in the Medical Division,
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Office of the Chief of the Air Corps. The continued acceleration of
the pilot training 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 1041 a pro-
posal to establish a psychological agency to develop and validate &
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 cndets. On 13 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 Trairing 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 psv-
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

80 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 climination 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 1041, categorics were established for 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, 70 percent; intclligence and
judgment, 68 percent; and personality and temperament, 43 percent.
Under each of these categorics were a number of more or less general
traits definable in terms of observable behavior in the flight situation.
Under intelligence and judgment theso subtraits were: judgment,
foresight and planning, menory, and comprehension. Under alert-
ness and observation the subirnits 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,
suitable temperament, and motivation and attitude.

This analysis, carried along concurrently with the plans to estab-
lish testing facilities, provided not only & number of %.ypotheses 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 sclecting the original research battery all available tests were
considered and the evidence which had been accumulated in earlier
studies wasevaluated. 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,

Sclection 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 sclected and commissioned from civilian life. In selecting these
officers extensive use was made of information obtained from the Na-
tional Recearch Council and the National Roster of Scientific and
Specialized Personnel. Invitations to apply for a commission were
extended to approximately 55 psychologists sclected on the basis of
education, leadership, and achievement in the field of psychology.
Certain men were sclected for assignment to research in fields such as
intelligerice 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 resporisibilities
being assigned to Psychological Research Unit No. 2 at Kelly Field,
with Lt. Col. Robert T. Rock as director, and the Sche-* of Aviation
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Medicine, 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 zvailable in any of the processing units, although
actual try-out would have to be conducted at such a unit. Lt. 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 Unit 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 units,

OPENING OF PSYCHOLOGICAL RESEARCH 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 !
Ocroszr 2, 1041, i
Subject : Sclection of Aviation Cadets. ‘ ‘ ,
To: Commanding General, Southeast Training Center, Maxwell Field,
Montgomery, Ala.

1. A research project hns been Initiated by the Medical Division of the Office
of the Chicf of the Alr Corps for the purpose of improving the methods of sclecting '
and classifying uvintion cadets. It is believed that procedures may be developed -
which will Increase the eficlency of sclection so that a larger proportion of those
individuals selected for tralning will be able to complete the course satisfactorily.
It s nlso hoped that by obtaining fuller knowledge of the special abilities and
psychologienl characteristics of the prospective cadets, it will be possible to pre-
vent rejection, beeause of minor Gefects, of Individuals who might become out-
standiog pilots. ’

2, To uccomplish this purpose, as fudicated in the Program of Instructions for
Pllot Tralnees In the Alr Corps Replacement Center (W-5124, A, C.), arrange-
ments have been made to have a six-hour attery of ability and performance tests
adminlstered by a staff of psychologists. These tests are being developed by the
Reseureh Sectlon of the Medical Divislon of the Office of the Chief of the Alr
Corps und the results will be analyzed and recommendations made by this office,
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us soon as duta concerning the performance In fiying tralning schools of the cadets
tested is avallable,

3. Major Laurance F. Shaffer, (Specialist Reserve 0-120875), on leave of
absence from his position as Professor of Paychology and Hend of the Bureny of
AMeasurement and Guidunce at the Carnegle Institute of Technology, has been
assigned to duty at the Air Corps Replaccment Center to have immediate super
vision of this work and to serve as & meniber of the Medical Board.

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

5. Requestc for transfer or assignment of additional officers to supervise various
aspects of the project have been made,

By order of the Chicf of the Alr Corps:

(s) H. W. Bowman,
H. W. Bowuax,
Major, Air Corps, Assistant Ezccutive,

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
timé 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 1941,

WAR DEPARTMENT
OFFICE OF THE CHIEF OF THE AIR CORPS

WASHINGTON
Noveunrs 26, 1041,
Subject: Rescarch Program on Sclection of Aviation Cadets,
To: Commanding General, Southeast Alr Corps Truining Center, Maxwell
Field, Montgomery, Alabama,
1 Information:

A research project has been established In the Ofice, Chief of the Alr Corpe
to study the psychological characteristics which contribute to the successful
performance of the duties of the flying personnel of the Army Atr Corps, and to
develop practienl procedures for jdentifying these characteristies at the time of
Induction,

2. General objectives:

The general objectives of the program are s follows?

a. To develop additlonnl procedures for sclecting Aviation Cndets which will
make it possible to Incrense the proportion able to complete their flying training
successtully,

d. To prevent the rejection, for reasons of miner or remediable defects, of
candidates whose abilitics and characteristics are such that they would probadly
become guccessful military aviaters. .

¢. To determine the psychological characteristics of Avintion Cadets that arve
arsoclated with specitie reasons for failure, or with specific difficulties in training,
80 that In the future these difficultics way be anticiputed und prevented,
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3. Immediate Ohjective:

The immediate objective of the program will be to determine, by wethods of
paychological research, the special abilities and psychologleal characteristics of
Arviation Cadets that are assoclated with aubsequent success or failure in flight
training,

4. General Plan:

The general procedure of the psychological research program wiil be as follows:

s. Euch class of Aviation Cadets will be glven a series of psychologlcal tests, to
be selected by the Medical Division, Office, Chief of the Air Corps. The teats
will be coordinated with those sdministered in other Alr Corps Replacement
Tralning Centers (Alrcrew) in the United States, to facilitate the comparison and
interpretation of results. The officers in charge of the research program at the
Replucement Training Centers will be consulted, and wiil advise, concerning the
sclection of these tests.

d. The test papers will be returned to the dedical Diviston, Office, Chief of the
Alr Corps, where they will be scored and the results entered on an individual rec-
ord for each Cadet. A scatistical staff is to be malntained in the Qffice, Chief of
the Atr Corps for this purpose.

o. After each class has completed its flight trajning, a statistical analysis will
be made of the test scores of the syccessful and unsuccessful Cadets. Thig will
show what test scores are significantly different for those who pass as compared
with those who fall the fiight training. The reasons for failure will be taken into
account whenever possible, Since the largest proportion of eliminations occur in
clementary flight training, a preliminary analysis will be made after the
completion of this atage,

d. Those tests which are found to differentiate consistently between several
thousand successful and several thousand unsuccessful Aviation Cadets after
tryout with the Cadets of a large number of the elementary flying flelds will be
recommended for use in sclection and classification of subsequent classes of
Av!atlon\Cadetl at the Replacement Tralning Centers.

8. Organization and Personnel:

a. For the purpose of effecting this program, a Psychological Research Section
is Instituted at ench of the Alr Corps Replacement Training Centers.

b The officer in charge ot the progtam is designated as Director, Psychological
Rescarch Scction, and will be responsible to and report through the Post Surgeon.

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

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

e, The Director of the Psychologicnl Resenrch Section shall also serve as &

member of the dMedical 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, Oflice, Chief of the Alr Corps, and shipped to the Replacemont Training
Centers for their use, Funds have been allocated at Wright Fleld for this
purpose,

12 '

-t s - e

e e &b . ) A

R i D e s VR L




b. A procurement authority, authorlzing the expenditure of up to $1,000.00 of
this fund for riaking emergency replucements nnd repairs is being transmltied
to each of the thiree Air Corps Replacement Tralning Centers. '

By order of the Chlef of the Alr Corps:

Geonse E. STaATEMEYER,
Brigadier General, Alr Corps,
Assistant Chief of the Air Corpas.
Incl. (1)

Plan for Research Project

on Selection of Aviation

Cadets.

PLAN FOR RESEARCH PROJECT ON SELECTION OF AVIATION CADETS

.1 Testing Perfods:

a. Time Allotment—Six (8) clock hours (360 minutes) will be allotted to the
psychological testing of each United States Aviation Cadet, Pllot Wing, at the
Alr Corps Replacement Training Center,

(1) Group Tests - 4 hours,
The group testing time will be scheduled in a manner similar to the academie
classes. Two testing periods of two hours cach should be scheduled. The group
tests will be administered to about 100 to 150 Cadets at a time, seated In o
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 individuni tests will be scheduled in a manner sinllar to the Medieal
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 speclally devised testing ap-

paratus for the measurements of psychologeal characteristics as outlined below
In Scction 2 d.

2. Testing Procedures:

a. In the administration of tests {n this rescarch program, the following con-
siderations wiil be regarded:

(1) The fundamental test of flying aptitude is actunl performance in flight,
This test I3 excessively wasteful, however, since it requires from 10 to 30 op
more hours of flight fnstruction, and uses instructional facilities that might
be employed for the training of more capable Cadets. The psychologlcal research
program will endeavor to develop substitute tests that can be glven ot an carlier
stage, more quickly, and more cconomicully.

(2) Tests selected or devised for fnvestigation by the psychologieal research
program are being drawn from the followlng sources:

(n) An analysis of the performance of fiying, with respect to the psychological
abllitles, skills and characteristics required.

(h) An analysis of the reasons for failure in flight training as revealed by
the hoard findings concerning Cadets who have been eliminated,

{¢) An analysls of testing procedures that have been found to possess pre-
dletive value by previous research studies, fncluding those conducted at the
Army Aler Corps School of Aviation Medicine, In the United States Navy, in the
Civillan Pilot Tralning Program, and In varlous foreign countrles, Including
expeclally Great Britain, Canuda, Germany and Italy.

{d) Expert judgment as to those minlature sltuntions which approximate

.
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the conditions of flight In certaln specific respects.  The services of a number
of civilinn experis are being utilized in thie planning and develeping of such
{ents.
b. The testing pracedures will measure characteristics such as the following:
(1) Mentul Factors:
(n) Ability to understand instructions and follow Jirections,
(h) Abjlity to remember instructions.
(c) Ability to plnn and use foresight.
(1) Abllity to esthnte speed and distance.
() Ability to make sound Judgments in practical situations.
) Abillty to muke decisions quickly and accurately.
() Ability to divide attention successfully.
(h) Abflity to become oriented in space quickly and accurately.,
(2) Motor Factors:
{a) Ability to coordinate hands and feet.
(b) Ability to muke smooth motor responses,
(¢) Reaction time in simple and conmplicated situations.
(d) Steadiness and lack of sway or tremor.
(e) Feel of the plane,
(£) Ability to learn motor skills rapldiy.
{3) Personulity Factors: -
(a) Absence of tendency to become agitated or mervous under conditions
inducing strain,
(b} Absence of undue tension,
{¢) Lack of tendency to become confused when difficulties occur.
(1) Abscnee of overcautlousness, ;
. (e) Adequate degree of motivation and interest in aviation, '
. (f) Suitable personality; stable temperament. '

8. Research Procedures:

a. The examination papers and other tests recommended will be forwarded
to the Mudical Diviston, Office, Chief of the Alr Corps, each week along with &
report of the testing activitics of that week and the program for the following
weck, It Is desired that the Director of the Psychological Research Section |
at the Training Centers be permitted to communicate directly with the Medical
Division, Oflice, Chief of the Atr Corps, on such technieal matters, .

d. Reports on the progress of the Aviation Cadets in their fiying training will
also be sent from each of the fiylng tralning schools to the Medical Division,
Oflice, Chiet of the Alr Corps. _

¢. A staft of personnel techniclans with special tratning in problems of pre-
dicting success in various types of work Is employed in the Medical Diviston,
Oflice, Chicf of the Alr Corps. This staff wiil analyze the test resuits from the
three Alr Corps Replacement Tralning Centers in relation to the fiight per-
formance records from the varlous flying training schools. Extensive use will
be made of the tabuluting machine cquipment In the Office, Chlef of the Alr
Corps, In performing these analyses. Progress reports will be prepared In the
Oflice, Chief of the Alr Corps, concerning the effectiveness of the various tests
being tricd out In predicting success in fiylug tralning. Varfous studies are also
being made as to the relative Importance of the varlous types of tests and of
the best combinntion of these tests to predict success In military aviation,

d. The setting up of requirements based on logieal anniyses of the dutles of
persennel has often Jed to the estublishment of restrictions in the selectlon of
focoming personnel which, however reasonable In appearance, are not later
found to be justified when an actupsl comparison test is made. Thercfore, rec-
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ommendations for the use of .a specific group of tests in the sclection of Cadets
for fiying training will be made only after this combination of tests has proven
effective In selecting the more promising Cadets in (wo or three classcs 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. 2. '

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. W. 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
AND NAVIGATOR RESEARCH

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 bombardiers and navigators was
originally given to the Air Corps Technical Training Command,
Chanute Field, Il In May 1941 a section under Richard W. Faubion,
senior personnel technician, was established in the Trade Test Divi-
ston at Chanute Field, under the general supervision of the Training
Division, Office of the Chief of the Air Corps. This section was au-
thorized to make studies at the posts where bombardier and navigator
training was carried out. Validation of experimental tests resulted
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in the reccommendation that the Army General Classification Test, a
physics test and a mechanical comprehension test be used for the seiec.
tion of bombardiers and navigators This recommendstion was ap-
proved in November 1941.

As the accelerated aviation cadet training plan wrnt into effect,
it became evident that aviation cadets without prior {>: *ning as pilots
ghould be admitted to the training for these specialtic: 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 crordinated
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
sclection and classification,

On 18 December 1941 the Assistant Chief of the Air Corps signed a
directive which made the Medical 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
personnel were then absorbed into the Aviation Psychology Program,

THE DEVELOPMENT OF THE AAF QUALIFYING
: EXAMINATION

The airerew training program in effect in the fall of 1941 called for
the production of 30,000 pilots & 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-
tions on various school subjects to enable applicants lacking the pre-
scribed two years of college training to show that they possessed the
“cquivalent” education,

In the meantime plans were made by the psychologists in the Medical
Divisicn for the development of a psychological test which could be
substituted for the two year college requirement. Work on the exami-
nation began 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
tho 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
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
esamination was approved on 14 January 1942 by a special boarqd
appointed by Gen. H. H. Arnold, chief of the Air Corps, and was then
released officiaily to the several hundred aviation cndet examining
boards in the various corps areas. All educational restrictions upon
the appeintment of aviation cadets were removed and the attainment
of a certain score on this examination was established as the sole mental
requirement for appointment. Althougl a cadet might be disqualified
later on medical grounds, or other sufficient reasons, appointment cen-
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 yct 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 classification purposes
at the Air Corps Replacement Training Centers.  The directive 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 THE ARMY AIR FORCES

WASHINGTON, D, C,
2 FyBrUARY 1042,
Subject: Classification of Aviation Cadets.
To : Commanding General, Guit Coast Alr Corps Tralning Center, Randolph
Field, Texas,
1. Information:

A procedure s ostablished by the Office, Chiet of the Alr Corps for the classi.
fication of Aviatlon Cadets.

* 2 Objcetives:

The objectives of this procedure are as follows:
a. To clas: ity newly enlisted Avlatlon Cadets, Alr Crew, for tralning as bom-
burdiers, navigntors, or pllots on the basis of psychological aptitude tests, meas.
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ures of skill, knowledge, Interest, physical qualifications, and cther pertinent
conglderations.

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

3. General Plan:

a. DPsychological aptitude tests will be constructed under the direction of the
Office, Chlef of the Air Corps, for the measurement of thie aptitudes, skills, and
knowledge that distinguish bombardiers, navigators, and pilots.

3. Thesa tests will be adininistered to all Avintion Cadets, Air Crew, who re-
port to the Alr Corps for training as indlcated fo the plan attached.

e. * Classification Board consisting of an officer of the Psychological Classifica.
tion and Research Section, a Flight Surgeon, and an Alr Corps Officer, wiil con-
slder the results of the aptitude tests, the physical examination for flying, the
Cadet's preferences, and other relevant fucts, snd will assign him to one of the
following classifications?

(i) For iraining as pllot. -

(2) For training as bombardier,

(3) For training as navigator.

(4) For consideration for Aviation Cadet ground duty training,

d. Ater the completion of the classification of Aviation Cadets, the answer
sheets and other test forms will be forwarded to the Office, Chief of the Alr
Corps, for checking and for the compilation of records to be correlated with
the subscquent success of Aviation Cadets in training and performance.

6. Work on the construction and Improvement of tezting procedures will ba .
carried out at the Guif Coast Alr Corps Tralning Center, and at other Atr Corps .
Training Centers under the direction of the Office, Chlet of the Alr Corps. To

coordinate this work effectively, it is directed that all proposals for the con-
struction of classification testing devices or for the experimeantal use of tests
with Alr Crew personnel be forwarded te the Office, Chiet of the Alr Corps for
coordination,

{. Data concerning success in training for correlation with the aptitude test

results will be supplied the Office, Chief of the Air Corps by the Tralning Centers,
g. Data concerning performance in Combat Units is to be obtained from the

Combat Command.
4. Cinssification and Personnel:

a. For the purpose of effecting this program, a Psychological Classification
and Rescarch Section is Instituted at the Gulf Coast Alr Corps Training Center.

b. The oflicer In charge of the program is designated as Director, Psychologl-
enl Classification and Research Soction, and will be responsible to and report
through the Surgeon.

0. The services of additionnl officers with quallifications as psychologists will
be procured by the Office, Chicf of the Alr Corps for each Alr Corps Tralnlug
Center for this purpose,

d. The services of a number of non-commissioned officers and enlisted men
with qualificationz os Psychologlcal Assistant (Occupationni Specialty 428) will

. e

be procured for each Alr Corps Training Center. The men transferred to the |

Alr Corps Tralning Centers for thls purpose will be assigned to Hendquarters
Squadren, Afe Corps Training Center in nccordance with the recent directive of
the Chief ot StafY,

¢. The Guit Coast Alr Corns Tralnlng Center will employ such clerieal civilian
personnel ag ts requived to assist in carrylng out this program.
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{. Direct communication regarding technical matters between the heads of
psychologieul units and the Medical Divislon, Oftice, Chiet of the Ailr Corps

through the Surgeon is authorized. ,

5. Funds and Supplles:

a. Fiscal cstimates for the exccution of this program shall be prepared by the
Commnnding General, Gulf Coast Alr Corps Tralning Center. In submitting
requests for funds for personnel, specify grades and designations and the number
1equired for each. )

». Procurement authorities, authorizing the expenditures of funds for the pro-
curement, construction, and maintenance of equipment and materials for the re-
gearch aspects of this program, arc being transmitted to the Guit Coast Alr
Corps Training Center and to the other Training Centers, These funds are ex-
pendable by the properiy authorized procurement officers upon request of the
Director of the Psychological Classification and Research Scction and indorse-
ment by the Surgeon.

¢. The Commanding General, Gulf Coast Alr Corps Training Center wiil be
responsible for providing bulldings, equipment, and supplles for the requircments
of this program.

JCF:LB
2/2/42
Ine. 1 (1)
Plan for Classification

of Aviation Cadets. \

PLAN FOR CLABSIFICATION OP AVIATION CADETS

1. Testing Periods:

a. Thme Requirement—Two days (Including not mes than elght hours test-
ing altogether) will be allotted for obtaining the intr 1 concerning aptitudes,
preferences, skills, knowledge, and interest to be w. .- the classificatlon with
regard to type of training of cach United States Avi 1 Cadet,

(1) Group Tests—6 hours. Three testing periods of (¢ hours each should be
scheduled. The group tests will be administered to about 100 to 150 Cadets at
a time, scated In an examination room. The materials arve especially developed
tests in booklets and taken with auswer sheets designed for machine scoring.

(2) Individual Tests—2 hours. The Individual tests will be adwministered to
Cadets one at a time. The materials consist of specially devised testing ap-
paratus for the measurement of specific aptitudes and skiils,

2. Classification Proccdures:

a. The first step in the classification procedure is the presentation of ma-
terials deseribing the respective duties of Bombardiers, Nnvigators, and Pliots
and giving specifie Information concerning the aptitudes and other churacter-
Istles necessury for successful performance of these functions, After rending
these deseriptions, the Cadet will be required to answer a number of questions
about thelr contents to insure that he reads and understands them fuily,

b. The second step for the Cadet Is to Indicate his preference for one of the
specifie types of trafning based on his own analysis of his Interests and apti-
tudes and his Judgment as to the type of service in which he could render the
grestest contribution to the Alr Forees' effort,

¢. The next step I8 the taking of individuat and gronp tests Incinding tests
of graph reading, dinl reading, table reading, Hne length, point distance, path
distince, numerleal opeentions, speed of Wentifieatlon, spatial or tentation, sunthe-
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maticn, following directions, feel of controls, coordination, serial reaction time,
and finger dexterity as suppiled by the Office, CL:tef of the Alr Corps.

d. On the busls of the resiilts obtained as outilned in the preceding paragraph,
predictive scores (ranging from 1 tc 0) are assigned each Cadet for each of
the three types of Aviation Cndet (Alr Crew) training. In this process, previous
training wili be credited as follows:

(1) Rolo Certificate—2 points to be added to pilot acore.
{2) Solo Certificate and 30 more iog hours—-3 points to be added to pitot
score,

e. A specific recommendation as to type of training for each Aviation Cudet is
made on the following basis:

(1) Cadets stating that they prefer assignment to the type of Aviation Cadet
tratning In which their aptitude Is most outstanding will be so recommended,

(2) Thouse Cadets whose predicted perform.'nce is above average (a grade of
G or better) with respect to the type of trainl: « listed as thelr First Preference
wiil 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 thelr Second Preference
will be recommended for that type of training.

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

(6) The remainder of the Aviation Cadets will be reconmended for the type
of trafuing in which they inake the highest score without regard for preference,
except in the following two situations. First, if the Aviation Cadet indicates a
higher prefercnce for training as Aviation Cadet in one of the ground crew cate
gories and appenrs to have the necessary qualifications for such training, the

necessary credentials for him should be submitted to the Office, Chief of the Alr !
Corps for consideration for assignment to that speclalty ; second, if the Aviation

Cadet indicates a higher preference for tralning for Alr Crew duty In an enlisted
status than for the type of Aviation Cadet training for which his predicted per-
formance Is highest, this prefercnce 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. .

(6) These Cadets assigned for a type of training for which thelr predicted
performance Is low (a grade of 4 or below) will be recommended for tralning
probationally with the request that thelr performance be observed closely in the
initial stages of training with a view to early elimination If they prove unsatis-
factory. .

3. Research Procedures:

a. The examination papers and other test records will Le forwarded to the
Medicnl Divixion, Office, Chict of the Alr Corps each weck along with & report
of the testing activities of that week and the progeam for the following week.
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d. Ceordination of the development of aptitude tests for this program will . '

be effected by the circulation of fdeas for such tests to various centers trom the
Otlice, Chief of the Alr Corps und by monthly reports on the progress being made
on new tests,

i
'

¢. A stuff of personnel technicians with special tralning in problems of pre-

dicting success In varlous types of work is employed In the Medienl Division,
Oflice, Chlef of the Ale Corps.  This ataff will analyze the test results from the
three Alr Corps Training Centers in relation to the performance records from the
vurlous tralning schools. Extensive use will be made of the tabuiating machine
equipment in the Office, Chief of the Alr Corps In performing these analyses.
Progress reports will be prepared in the Office, Chief of the Alr Corps concerning
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the effectivencss of the varions tests belng used In predieting success in training,
various stadies are also being made as to the relative tmportance of the various
types of tests and of the best combination of these tests to predict success In
military aviation, .

Although a number of medifications were made in this plan from
time to time the general framework continued to be used in the clussi-
fication of air crew throughout World War II. The printed or
“group” tests were given in sessions aggregating approximately 6
hours. The so-called “individual tests” were apparatus tests and, as
clussification tests, were ultimately administered to groups of four
candidates at a time. These psychomotor tests, when the battery was
fully organizad, required 132 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 1 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 1to 9. The extra
credits added to the pilot score for previous flying experience were de-
sigmed 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-
titude 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, HQ., AAF FLYING
TRAINING COMMAND

By order of the Secretary of War, four Psychological Research
Units were formally activated on 23 January 1942. Two of the four
were already in existence at the Air Corps Replacement Centers at
Maxwell Field, Ala., and Kelly Fiefa, Tex. The third Psychological
Research Unit No. 3, began activities on 3 March 1942 when Lt. Col.
J. P. Guilford assumed his duties as director. ‘This unit was located
at 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
psychological 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,
tho psychological agency in Washington eventually became the Fsy-
chological Branch, Office of the Air Surgeon, Hendquarters Army Air
Forces. Its functions were formally recognized on 12 May 1942 when
a directive issued by the Chicf 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 Reguiation 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,

WAR DEPARTMENT,
HEAsDQUARTIRS ARMY Alx Foncres,
Washington, May 22, 1942.

A. A, F. Reguiation
No. 35-24

PERSONNEL, MILITARY

Responxibitities for Selection and Classification of Personnel for Alr Crew
Assignnients

1. Under the direction of the Commanding General, Armg Alr Forces, the Alr
Kurgeon shall be responsible for:

a. The development and refincment of the Aviation Cadet Quailifylug Exami-
nation.

T e AR s e A ot A ¢ et B . - e e aem e o

b. The devclopent and refinement of the battery of tests for the original -

cinssitiention of men for the variows types of alr-crew assignment.
c. The determination of approprinte tests for classification and the preparation
of directions for administering, scoring, and combining results from thesa tests

for the purpose of determining the type of duty for which the Avintion Cadet °

iz best suited,
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d. The procurenient of new tests and testing apparatus for use in selection and
classification of air crew.

e. The procurcment of personnel to effect the sclection aud classification of alr

rew.
¢ 2 The Commanding General, Fiying Training Command shall be responsible
or:
b { a. Carrying out directives pertaining to varicus classification tests, and making
suitable reports and recommendations to the Commanding General, Army Air
Forces, relative to such tests,

». Collecting classification test resuits and data on success in air crew training
schools and performing the statistical analyscs neccessary to determine the
uccuracy of prediction of classification tests.

¢. Preparing the budget for operating the classification testing project,

3. To coordinate effectively the rescarch snd development work necessary
to establish policies on appropriate tests to be used, it Is directed that all propos-
als for the construction of classification testing devicez or for the experimental

use of tests with Alr Crew personnel be forwarded to Headquarters, Army Alr
Forees, for coordination.

4. To effectively administer and coordinate this profect, it is further directed:
¢. That correspondence relative te technical matters only, be carried on directly

between the various directors of Psychological Rescarch Units and the Office
of the Alr Surgeon.

3. That all communications reiative to changes in policy or any changes ia
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 coordinaiion
and approval. All matters pertaining to the physical and psychological aelec-
tion nud classification of air crew will be coordinated with the office of the
Aflr Surgeon,

By command of Lieutenant General Arnold:

. Mirraxp F, HarMON,
Official . AMajor Genceral, U. 8. Army,

Chief of the Air Staff.
WiLnrax W, Dicx,

Colonel, A. Q. D.,
Air Adjutant Genersh

1t will be noted that Headquarters Army Air Forces retained direct
responsibility for the development and refinement of both the Avia-
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 recommenda-
tions for changes in the ba:tery as well as for carrying out actusl
testinyg 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 & reasonable length of time.

PSYCHOLOGICAL 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-
ters, Fort Worth, on 14 July 1042, A paraphrase of a part of this

paper is preoented.

As in any zelection and classlﬁcatlon 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 sptitude for ﬂ) ing 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 couid be
concluded that many were deficient in certain aptitudes essentisl to
developing superior flying skill.

It was important to select not merely mdmduals who could com-
plete training but men who would be outstanding members of the
corabat teams, 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 & first-class fighter pilot was worth several mediocre ones
and that the same was true for all other types of air-crew personnel.
It was known that specul 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 s 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 failuire in
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 tho activity, whether successfully or un-
successfully,
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The specific problem in this case was to identify traits common to
succeasful bombardiers, navigators, and pilots for use in a preliminary
qualifying examination, and then to discover the specific traits differ-
entiating the superior navigator from the superior bombardier or pilot,

Once certain traits believed to be associated with success or failure
irs un 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 cams to be used in the
classification of gir crew.

When measures of success were obtained, uc ally in training, these
criterion measures were compared with test scores obtained as s cardi-
date. From the correlations of each test with success in different
types of training, and from the interrelationships of the tests it was
possible to determine the best weighted combination of tests for pre-
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
carcfully 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
fn;rtors, one of which was important for bombardiers and another for
pilots,

(3) Stability—The traits selected should be of such & fundamental

_ Dature that individual differences in them were not due to specifio

. mm ———————

training. The traits tested should not be greatly affected by small
amounts of practice. In cases in which the ability to learn was being

meustired, this ability to lenrn 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 treits. A few principles which govern
the development of such tests follow.

(1) Validity~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 & judg-
ment to be mede concerning the rational basis for selecting the particu-
lar test procedures and the adequacy of the proposed test procedures
in attaining the desired ends. Al tests were to have a definite theo-
retical rather than s purely empirical basis.

(2) Objectivity—All testing procedures v=re to be standardized
in such & manner that both the administration and scoring were as
objoctive 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) Acceptability~—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
type of assignment for which the cadet was being considered.

(4) Practicability—Testing procedures were to be such that they
could be administered by individuals with only a limited amount of
training. They were also to be economical in original cost and also
in cost of administering and scoring. The value for classification
and predictive purposes was to be high for a given amount of testing
time. -

(8) Sampling.—Testing procedures were to consist of objective

measures of actual performance on which the task was simple and
strnightforward. 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. -

L T T ST

The final problem was the actual classification of individuals by

means of the testing procedures selected. Principles to be followed .

in developing these classification drocedures were:

(1) Efficiency.—The most important principle in the selection of °
tests for classification was maximizing the total predictive efficiency :
of the battery. To accomplish this objective, it was desirable to max- |
imize the average predicted performance of aviation cadets for each |:
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of the various types of assignments. Before maximizing these scores,
it was necessary to weight the various types of assignment according
to the importance of cbtaining superior personnel in each particular
assignment. It was also desirable to prevent the assignment of cadets
to training in which they woulid be potential sources of dunger 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
¢ particular test with reliability of 0.80 four times as long would in-
crease the validity coefficient of the particular test only from 0.36 to
0.39 or from 0.18 t0 0.195.  The use of this time for other tests making
a unique contribution to the battery was ordinarily more desirable,
The importance of independence in the predictive tests was indicated
by the fact that only four independent tests (r=0.00) with validity
coeflicient 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) Differentiation~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 wero 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 ag 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 which were as
small as possible to avoid the introduction of spurious elements due to
trends.  For example, the grouping togethezr of classes ending in dif-
ferent months, and the selection of roups 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 aveided by controlling on schools ns a variable and differ-

ences 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 clements 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 wus belicved to be especially important that information be
obtained concerning the qualifications revealed as important in actual
combat situations.

2. To devclop 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. Tocoordinate 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
carr.ying out studies which could not be done conveniently within the
service,

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-

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

PSYCHOLOGICAL BRANCH, OFFICE OF THE AIR SURGEON,
HEADQUARTERS 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 agencies
within the Headquarters. As a staff agency it had general respensi-
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
issued. In the early months of the Program it was the sole directing,
coordinating, and administrative agency; later, as the Headquarters
of the Training Conunand 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 problems. It
evaluated suggestions originating at lower headquarters or in the field
units for changes in psychological selection and classification tests
and procedures and made recommendations to the Air Surgeon for
appropriate action.

Until August 1943 the Psychological Branch also carried on an se-
tive program of test development and research. It vroduced all the
carly 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 improvement
of selection and classification provedures were based,

In additien to Col. John C. Flanagan, chief of the Psychologiral
Branch, other members of the staff during the fint 2 years included

29




TAE TN s 7 st e s n ke e v

R oA

*

N
~

2y

L.t :Coli. Paul Horst, Lt. Col. Paul M. Fitts, Jr., Maj. Robert L.
‘Thorndike, Capt. Frederick B, Davis, Capt. -Chester W. Harris und
Capt. Willimm: G. Mollenkopf, Civilians serving in a professional
capaeity included’Dr, William O. Jenking, Dr. Tracy S. Kendler, Mrs.
Virginia 1. Sheflield, Dr, Mary Ty Willis, Mrs. Dorothy Beclitoldt,
Mr: Willinm J. McCabe and Mrs. W "liam G. Mollenkopf. ‘

In August 1943 the Aviation: Py, cyology Program underwent a
major change. Responsibility for detiiiled supervision of classifica-
{ion.resenrch and test development wis:centered in Headquarters AAF
Training Command, Fort Worth, with the Psychological Branch in
Washington responsible-for final evaluation and:the determination.of
policy. Staflinembers eharged with operating and research functions
were transferred to other stations.. o

With the development of psychological organizations in the AAF
Personnel Distribution Command, the -Continental Air Forces, and
oversens, ns well ag in the Training Gommand, the Psychological
Branch was no Tonger concerned primarily with air-crew classification
but with matters primarily involving planning, coordination with
other stafl divisions, and withi “public relations” capacity of the
program, At the end of the war the professional staff, in addition
to Colonel Flanagan; consisted of Maj. Robert L. Thorndike, Maj. A.
C. Tugker, Dr, Williain O. Jenkins, and Dr, Tracy Kendler.,

Procurement of Personnel.

In the enrly months of the Aviation Psychology Program -and
during subsequent periods.of expansion, much attention was given to
the procurement of personnel required for psychological activities..
In order to procure personnel for n specialized program in the Army
framework, it was necessary to have appropriate classifieations both
for -offices and enlisted men. For officers a category of aviation
psycliologist (MOS 2251) was established, official specifications for
wiich-arecquoted below: .

AVIATION PSYCHOLOGIST

Under supertislon of the flight surgeon of base or unit, conduets of supervises
psychologienl texting for selection and elassitientlon of aie-evéw members, Ene
Ruges In gesearch for desbzn, development, and valldntion of psychologienl tests
and procedures sucly as urpneatus tests, motlon-pleture tests, and other special
testy for clussiflention of pllots, bombnrdiers, navigators, gunners, and other
rpevinlisty dn the alf crew s develops erlterln for use Iy checking psychologtent
technlques apguinst results ¢ gelection, classification, apd tealnlog prdecdures;
comltels neenrch studies on probiv.as of procurement, cihssifieation, nnd distel.
bution et persennel; ndministers tests snd standardizes testing procedures, con-
ducts speelal studies to determine degree to which use of varfous tralping
proendures and spectnd teatnlng equipment achieves tralning objectives; pire-
Pt reporty of researeh dndings and results achieved by varlous paychioleglcal
procafures,
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Must have experience In experimental psychelogy, differentinl payehology,.

geychometries, or retaied branches of applied psycliclogy,. including experience
in psvehological research-related to probiems of aviation.

should have a Doctor .of ‘Philosophy -degree from an acefedited. college or
university, -or equivalent friining aund experience In:psychology.

For enlisted men;.the-category of “psychalogical assistant”? (MQOS
428) was established. The specifications required a bachelor’s degree
with amajor inpsychology. Practically-all-of the-enlisted men-origi-

nally procured for‘the program.met-this requirement and-others were.

classified as psychological assistants after appropriate experience in
psjehological work. n the fall of 1943, the category of psychologi-
cal assistant was abolished by the Personnel Dn'm(m, as part of a
general attempt to sxmphfy the military .occupational schmlty sys-
tem of classification, and psychologically qualified -enlisted men in
the program were reclassified as personnel consuitant assistants,
Specifications for this classification are given below:

PERSONNEL CONSULTANT ASSISTANT
{Mitary Occupational Speclalty 289)

Assists In the adjustment of indivhlual personnel matters of a psychologicent
nature and In the speeltlized training and rehabilitation of the mentally or
physieally Umited, Miternte, and non-English-speaking enlisted men,

Administers and: evaluates psychologieal minfunm teraey, and other ‘Indis
vidual and group tests,  Interviews enlisted men concerning problems of o psy-
chologlcal nuture and submits reports of findings and recommendations.  Asslsts
classifieation personnel on matters -of a psychelogieal mture ‘nvolved fn the
classifleatlon work of a unit. May assist in the construction. and evaluation of
peyehologieal tests,

Clvilhm experfence In educational, elinleal, vocational, or Industrlal psychology
or-equivalent experience required,

The first paragraph of the job description, characterizing the work
of those m-ifrinully given this MOS, obviously docs not apply to those
engaged in the Aviation Psy, choln«rv Program. Considerable admin-
istrative confusion resulted from:this bracketing of two diverse occu-
pations, Ilowever, practical resolution of the difficulty eventually
came by way of a common understanding, on the part of those respon-
sible for w riting orders, ete;, that o e was really a 428, especially
since it dev elopod that th(‘l(‘ were havdly any 2580%, in thc oviginal
meaning of this desigantion, in the AAF.

Brocurement of Officérs

During the first year of the psychologicul program, 45 oflicers wero
.ml«rnv(l to the Psychologieal Branch or to subordinate units, A few
were members of the Officers Reserve Corps, but most were psychol-
ogists directly conmissioned from civitian life. In the following
year eflicer strength was built up to a total of 85, Procurement of
Pyehological officers by direct conamizsion was terminated late in 1049,
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Mostofthe junier officers added to the-program.had:been-enlisted men
in-one of the psychological research- iinits and-were reassigned 4o psy-
chologiral work upon graduating from an -officer candidate scliool,
‘Tha atimber of officerz engaged-in classification fctivities was greatly
increased when.the classification program was.expanded in- tl\c:<§;g§l' of
1943, New-officers included more graduates-of the officer candidate
séhoolsns:well.as psychologists who hadibeen commissioned for other
duties, such as test administration for the Adjutant:General’s Depart-
ment and teaching in Ariny Air Foree ground schools, and’ whose
sefvices were requisitioned for the expanded: classification program.
As classifieation uctivities decreased;, most of these oflicers remained
under:the jurisdiction of the Air Surgeon but were assigned either
to- psychiofogical. research activities in the Training Command or to
new psychological-programs in the. AAF Personnel Distribution-Com-

-mand and the Continental Air Forces..

Procurenient of Enlisted Men.

It was foreseen that considerable numbers:of enlisted men would be
needed in the psychologicdl units to administer tests and to carry out

the research progran. Much difliculty was experienced. in locating.

enlisted: men with professional qualifications in psychology, In
September 1941 the Personnel Procedures Section of the Adjutant
‘General’s Department agreed to request the assignment of sufficient
numbers of enlisted men quelified as military psychologists to meet
the needs of the psychological research units, Upto 1 January 1042
fewer than 20 men were so transferred, since the few military psychol-
ogists in-the Army were greatly needed for service in the classificas
tion worle of the Adjutant General’s Department.  With the establish-

ment offthe military occupational specinlty of psychological assistant.

shortly thereafter, provision wis made for the assignment of qualified
wen directly to the vesearch units.  Men with adequate psychological
training who wished to volunteer for psychological work in the Air
Corps or who were about. to be inducted into the armed forces wers
givenletters from the oflice of the Chief of the Air Corps stating that
they met these requirements.  Upon entry into the service they were
sent directly to one of the psychological units,

Origrinal authorization was for 50 enlisted men in each of the four
units that were planned,  When only 3 units actually materinlized, the
over-all allotment of 200 men was divided among-the 3 existing units,
66 to each, On the basis of 66 enlisted men in each unit, ncncommis-
sioned oflicers grades were authorized as follows: 1 first sergeant, 2
master sergeants, 10 technienl sergreants, 10 stafl sergeants, 15 sergeants,
12 corporals and 16 privates first class.  All units were soon required
by hewvy processing londs and the demands of the research program
to exceed the authorized strength by 40 or 50 men.  While there was
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no-difficulty in.yetaining-t the additionl personnel, 1]l efforts to secure
a number of nom.omnmsxoned officer gx'ades commensuiate with the.
putiibers and quality of'the enlisted men- in-the units were unavailing.
Untilmid:1943 sufficient nunbers of the-senior: enhstéd men left far
officer -candidate scheols so that promotions were generally possib!
After thiat time-many enlisted-imen with-excellent professional. quah«
fications remained: in tho loweér army grades with littlé -chance of.
_promotion,

For two of the units, procurement of enlisted personnel was. largely
handled through the Office of the Air Surgeon. The unit at Santa.

Ann, however, was uble to make. speeiul recruiting: m'rangementsand )

secured a large, proportlon of its. personnel locally.

A major-factor in -the uchicvements of thé psychological units was
the high calibie of the enlisted men. ‘Of the approximately 300 en-
Tisted:men who«were on duty. on-30.J une 1943, approximately 40 per-
cent hid-master’s degrees. and pmchc'dly all lmd a bachelor’s dcgree
‘with a major in psychology. “T'o staff the-énlarged pregram. in the
full of 1943, 200 graduates of the Army Spccmh?ed Trmmng Prorrrnm,
with § months’ intensive training in‘psychology in major universities,
were secured b:, the Psychola;,ncnl Branchi  These men,who had been
selected on the basis of .« test prepared by the Adjutant:General’s-De-
partment and by special*boards, also proved to -be unusually capable,
Procurement by divect assignment of qualified inductees, which had
been suepended after on«vmul allotments were exceeded, was also re-

sumed.. Other men were procured at tliis time by Tmmmg Command
Hc'ulqu.u ters and-by the local-units,

Provision for Civiliuin Personnel

Provision for civilian personnel was made by the Psychological
Branch in the dirvectives.issued to subordinate commands, but actual
procurement was.a matter for.each local-station, Outside of Head-
quarters Army Air Forces only a few civilians were employed in a
professional capacity. Civilian women, however, worked in all of the
units as stenographers,:typists, clerks, and scoring-machine operators,
handling a large portion of the detailed work., While the work of
these civilians is not mentioned frequently in this and the other reports
of the Avintion Psychology Program, it was essential in all units, since
military personnel were not u\’ulublo with the stenographic and cler-
ical skills necessary for the large volume of correspondence, reports,
nnd paper work connected with the program,

Procurenient of Apparatus aud Supplies

At tho beginning it was recognized that, in addition to the supplzcs
and cquipment available through normal army supply channels, various
special items would be required to conduct the work of the units, In
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tssdirectives Headquarters Aviny. Air Forees authorized the procure-

ment-of oflice furniture, equipment, sudsupplies from-the ordinary is-
suing organizitions. Because the program: was the responsibility of

the Medical Department and: the personnel ivere Air Coips, it was

possible to. utilize ihree supply services, Médical, Air Corps, and
Quartérmastér,, ‘ - -
- For special: equipment, -such as the large punch-card. installition

authorized for Headquarteis AAF Training Command in Fort Worth

and the 1BM test-scoring machinessn processing units, special efforts
were needed,  The Psycholosgical Branch alse- tock sieps to procure

ample supplies:of IBM test-answer sheets and the tabulating cards

used fortest. data and statistical puiposes.
Thepracurement of psycliomotor equipment, required special atten-

tion. It was Tound that.the facilities.of the AAF Sc¢hool of Aviation:

Medicine ut Randolph: Field were especially adequate for acquiring
unusual items,  Accordingly, funds for the procurement of psycho-
mator apparatus-were ullotted to the School, and the:Psychology De-
partment, headed-by Licutenant Colonel Melton, handled ail procure-
ment of classification.models of apparatiis tests. k

Jiach- of the original psychological units was also allotted a fund
cach fiseal year for the purchase of needed miierials that could not
be secured through regular army supply channels.

Certain items, such as typewriters and ealenlating machines, were
searce even in army supply channels, but with the cooperation of
supply officers, all units were eventunlly well-equipped. The original
Psychological Research Units ultimately had éxcellent shop facilities
which permitted the consteuction of experimental apparatus tests,
us well as routine maintenanee of the tests in the classification battery,

Development of the AAF Qualifying Examination i

The AATF Qualifying Exnmination was the psychological instru-
ment used for the preliminary sereening of applicants for air-crew
training, both civilians sl enlisted men. It was designed and con-
strncted by the Psychological Branch for the purpose of measuring
the aptitudes, skills.and proficiency vequired for the successful com-
pletion of the aircrew training and for effective participation in
combut activities,  Another purpose was to: select men who would
muke good Air Corps officers.

It was primarily o power test administered under a 3-hour time
limit, Applicants were permitted to tike different forms of the ex-
nmination as many times us they wished, provided that at lenst, 30
days elupred between each testing, The content of the examini® ;on
was modified in successive forms as the result of studies of the efliciency
of the items in predicting teaining suceess.

As mentioned in the previous chapter, the examination replaced all
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ed:tc-moxml rcqunemnnts for #ir-crew training which existed' prior
to the war. Thousands of items were coustmcted many of them
based upon materials-taken from Army technical manuals and trnin<
ing texts. The examination was aimed to predict success in pilot
trdaining particularly since the bulk of the mew selected were to be

tr.nmcd in that specialty. Directions for adininistiation and scormg'

were such that it could be admimstered by the lmndtcds of aviation.

«cadet-examining-boards in‘the United States aud in army bases over-
seas by ‘men \\1th 1o, professional psychological training. Sections

of the test measuied the following characteristics: comprdmnswn
and judgment, mathematical ulnht), mechanical .compreliension, and

.observational nceuracy.

The first form was réleased in January 1942 and work was begun
immediately on.the construction of an alternate form, shich was com-
pleted in. April. Other forms followed in rapid succession, each based:
upon:detailed-analyses of the results with plox.edmg fmms and of ex-
perimental-material tyied out.on aviation cadets in the classification
centers.. During, the war more than a million lll(]l\'l(llii\,b took.one or
another form of this examination. Approximately half were accept-

‘ed for further examination at a classification ceriter or a‘basic training

center. The general design of the examination chaiged somewhat
with the changing requirements of the Air Forces. Afterthe F I‘hght
Officer Act was passed by Congress,in the.summer of 1942, some avia-
tion trainees became commissioned:officers avhile others bccnme ﬂlght.
officers, the final differentintion occurring near the end of training,
Some-of the burden previously carried l)y the Qualifying Examina-
tion, viz., that portion directed to “practical judgment,” was transferred
to thc Flight Ofticer Final- Examination, also: constructed \\xthm
the Aviation Psychology Frogram. This permitted the Q,unhf)mg
I\.\nmmtlon to become less of a substitute for educational rcqlm'c-
mont.s and-more of an aptitude test for air-crew personnel, New: in-
formation on the vulxdm of peucptu.nl items in an unessentially un-
timed test resulted in further changes in: the general plan of the ex-
amination, Tn August 1943 responsibility-for the development of the
qualifying examination was delegated to Headquarters Training

‘Command which, in turn, delegated it to Psychological Research Unit

No. 3, to which personnel from the Oftice of the Air Surgeon concerned
with its development werestransferred.  Details of the dovdopmcnf
and use of the examination ave given in Report No. 6 of-this series.

Development of Printed Tests

For the first 2 years of the progimm the Psy cholo"ncul Branch way
aetively engaged in the pm(lmtnon of the printed tests used in the
classification baiteries, A mong the tests dovolopod at the Washing-
ton }Ioadqumtelb and uged for classifiention thronghout the war were
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‘Speedsof Tdentification, Dini; and”‘Table. Reading;.and Spatial Orien-
.. ‘tatiof, "l‘Jigg‘;;_)}*é.é)"chgiogicgfl"B,r;méh also produced the first forms of,
: <c{ert’aix)motfx:cir,°lcsts i;sgili:‘ix}\moﬁs:t,:of-'.\thek, batteries, including Reading
Comprehension-and Numerical Operations; which were l:‘\t‘er‘rjevisgd
- at Psychological Research Unit No: 3. Other printed tests produced
by ihePsycliologicul Branch wers used in.the carly batteries:but were
aeplaced asniew tests developed by the units became available,

The prograin-of test development, guided by the original job analy-
ses and.-hypotheses regarding the teaits vequifed for successful air-
crew perforniance, was successful -in that a. considerabls proportion
of the tests produced showed good velidities throughout the war. De-
_ spite theanuch largér hrogram of test development which was carried
out in the subordinntd units, the core -of the printed test battery
consisted of tests originally:produced in Washington,

Policy in Regard. to ‘Rescarch

From.its inception the Aviation Psychology Program emphasized
continued: research directed toward finding definite answers to prob-
Jems in aviation psychology. No psychological study could be justs-
fied'unless it was potentially.of direct or indirect use in helping to win
the war.. While the psychelogists who entered the program represent-
ed-diverse research integests, this restriction was readily understood
and served merely to ‘focus all attention on the problems of the
velatively new field of aviation psychology.

The first-problem attacked was that of devising tests for the selec-
tion-of pilots, with work on selection. tests for navigators and bom.
bardiers beginning in Iate 1941, For a period of over 2 years: the
chief efforts of-the aviation psychologists were devoted to muking job
annlyses of the three original aircrew -positions, developing tests
which might predict suceess in one or more of the specinlties, and
validating these tests against suceess in training. Combat criteria
were not overlooked, but in the initial period it was not feasible to
obtain combat records on-men who had‘been tested by the psychologi-
enl units, since the carliest classes were still in training in. the United
States. It was not until late 1943 and early 1944 that appreciable
numbers of pilots, bombardiers, and navigators who had been selected.
Dby psychological tests were sent into combat,

While all psychological reseireh in the program had to be nccom-
plished in the general avmy feamework, it was recognized by the
Psychological Branch that ereative professional work could not be
accomplished simply by military orders.  Accordingly, arrangements
were mmde for planning and evaluative conferences, direct technieal
correspondence among the aviation psychologists, and publication in
confidential or vestricted form of all researeh findings. Meetings of
vepresentutives of the Psychologieal Branch, the directors of the Psy-
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chological Research Units, the: chxef of the Psycliological. Section at
Fort, Worth and the head of the Department of Psychelogy, School
of Aviation Medicine, took place frequeéntly. In thiese meetings:plans
were agreed upon for new developments, fesearch- ﬁmlmgs were-evai-
uated; :md drafts were developed. of the dirsctives which would ba
1scued by Headquirters Army Air Forces.and’ which would apply to.

211 the subordinate units. At these meetings differences in pomt of .

view were:settled-as fnr -as.possible by 1 mutual agreeinent; bub since the:
final responsxbxhty for all over-all: decisions .\ﬂ'cctm the program
lay with Headquarters Army Air ¥ I‘orces, decisions. were-oceasionally
reached which did ot have the unanimous approval of the.subordi-
nate units;

In-the earlier meetings many decisions.as.to:the tests to-bo included:
in the battery and the welghts to be assigned to them.in predicting
air-crew success were necessarily a matter-of professional judgment.
rather than of evaluating sclentxﬁc -evidence. The uvmlabxhty of
equipment suited to mass testing was a limiting factor in deciding
what. psychomotor tests could be mcluded However, as there accum-
ulated evidence of ‘the usefulness.of specific classification and experi-
mental tests for predicting training success, the duectors mectings
became more & matterof wcxglung .:.cxentlﬁc evidence and less a matter
of having to pass professional judgment, The Jater batteries were
agreed upon almost exclusively on the basis of known test validitics and
intercorrelations. The conference system throughout the war was
éxceedingly valuable not only in the interchange of experience and
the development of a unified plan of-action, but also as a method by
which the professional approach to probleins of aviation psychology
conld be'made effective in the military situation,

The technical channels of correspondence which had been authorized
for the psycholomsts in an Air Force regulation permitted continuous
interchange of ideas between:the per sonnel of the headquarters organi-
zations and the operating units. Research findings were. nnmedmtely
reported to headquarters. It.was alse possible for the psychologists
it headquaiters to criticize proposed research plans and to suggest
changes. This semioflicial correspondence was supplemented by per-
<onal letters and telephone conversations so that at all times the heads
of the psychological organizations were in relatively close contact with
developments throughout the program,

Tmportant durm" the early period was the system of. tesb idens, The
Psychological anch, Headquarters AAT, set.up n system by which
ideas for tests could be submitted by omcer or enlisted personnel,
through the director of the unit, to the office of the Air Surgeon, Test
ideas nud pertinent criticisms were duplieated and cu'culul.ed through-
out the program. While only an e\u'enmly small percentage of thes

test ideas cireulated in this-way ever resulted in‘tests wsed for classific.
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tion purposes, the-system was partly responsible for the development \
of n.Jarge niniber of experiniental tests of coxisiderablcgpogentiﬁl.gses ;
fulness.and, quite as iniportant, it probibly prevented waste of tima
andeffortin tlieuneritical- development of unfruitful test ideas..

e o e e oan Y

PSYCIIOLOGICAL SECTION, -OFFICE :OF THE SURGEON, .
HQ. AAF TRAINING COMMAND

The Psychological Section, Office of the Surgeon, AAF Flyiig
“Training Command, wasactivated on 21 April 1042 for thrée primary '
purposes: (1) to maintain liaison with stafl-agencies at Training Com-
‘mand Headquarters and to act asun ageney intermediate between
Headguarters Aymy Air Forees-and the operating units; (2} toact
as & central statisticdl laboratory where all classification test data
would be collected and correluted:against training récords; and (3) to
carry out.-the perceptual test reseirch originally scheduled for the
Ellington Field.unit,

‘Thie first three oflicers assigned to. the-Psychological ‘Section were
Col. Erank A..Geldard, whe was its chief throughout the war, Lt. Col.
Walter L, Deemer, Jr., chief of the Statistical Analysis and Records-
Unit, and Maj. James J. Gibson, who was. chief of the Perceptual
Research Unit until October 1043,

Tor approximately 2 months, the section remained’in Washington
and’its activities were Jargely concerned with. plans, A number of
aviation psychologists were procured for service: in the séction. and:
pinced on duty temporarily in the psychological research units,  After
Flying Training-Command headquarters moved fiom Washington to
Fort Worth, Tex.,, on.1 July 1942, the-section was gradually increased
to 15 ofticers aiid approximately 30 civiliang.

To attain its objectives, the section was orjginally dividéd into three
coordinate units: tlie Statistical Analysis aid Records Unit, the Per-
«ceptunl Unit-and the Field Studies Unit.

§1t it s vy

B

-

The Statistical Analysis and Records Unit

The functions of the Statistical Analysis and Records Unit, directed
by Lt. Col. Walter L. Deemer, Jr., wereto tabulate and anlyze data
obtained from the field and to prepare reports, tables, and charts
showing cssential findings, A lirge jnstallation of punch eard tabu-
luting wmachines, together with nceessory compututional aids, was | .
installed at Fort Worth, and arrangements were made for-gathering | q
from the three psychological units ull test scores and other pertinent . .
data on examinees, During the war, complete records were secured 1
on wmore than o hulf miilion individuals and the unit had approxi- i
mately six million punch cards in its iles. T'o handie this volume i
of vecords it was necessary, for extended periods, to use the tabulating
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equipment 24 hours a day, with operators working in three shifis.
The types of research work conducted by the Statistical Unit included :

(1) studies t0 determine the degree to which stanines, test scores,

ni‘.dmontest;datasuch—ns»agc, edueation, and previous flying experience
predicted- success:in training-and:.combat; (2) studies of appropriate

weights. to-be applied: to classification tests and experimental tests,

under considleration for use in the classifieation ‘battery, in-order to
determine the most predictive aptitude scores; (3) studies for other
psychologicul units in the Aviation Psychology Program for which
{he units did not have adequate facilities; (4) theoretieal studies on
the nature of ‘the statistical meastires commonly used in research in
aviation psychologys and. (3) studies performed for the surgeon of
the Flying Trainiig Command, such as those concerned with the.

pirysical examination. In addition, the unit performed. 2 number of

service functions, the most-extensive of which was the preparation of
complete rosters of men processed and of men graduating from various
phases of training, These rosters wereeventually placed onmicrofilin,
distributed’ to processing and research organizations throughout the
Aviation Psychology Program, including overseas «letachments, and
were-used in many of the later psychslezieal studies of the program,
Another service function. was supplying stanines and test -data. on
men-who were tested in a.unit which Jater had closed and whose scores
were available only in the central files at Fort Worth.

Validation.research omstests and stanines:was cantinwous:  Not only
were studies made of new aviation trainees who weré selected by means
of the AAT Qualifying Examination: and the classification battery
and’ who entered bombardier, navigator, -or pilot -training, but also
studies were made of the value of predictive measures applied to
special groups. *h as student officers, men previously eliminated from
one phase of training, members of the Women’s Auxiliary Service
Pilots orgrnization (WASP!s), enlisted and oflicer personnel who had
returned from combat, and cadets of {he United States Military
Academy,

Many of the research findings of the unit are given in-detail later
in this report. Trom the earliest studies, the pilot and navigator
stanines were demonstrated to be effective in predicting success in
these two types of training, ns evidenced by the high relationship
between stanines and graduntion-climination, Whilo the validity of
the bombardier stanine was not as high, it nevertheless was shown
to be & satisfactory devico for the-elassifiention of hombardiers,

The early results, presented both in terms of stutistical tables and
by charts constructed by the drafting section of the Statistieai Unit,
inereased confidence in the use of psychological procedures and oven-
tually resulted in-the u<e of the classification battery for the selection

~
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‘essary o gather a great deal of statistical information, incliding

the. relationship between. all the tests considered for use in a new

“battery. and success. in different types. of tiaining, and the intercor-

relations of the tests.  On the-basis of this information, it was pos-
sible to determine what. chunges should be made in the classification

Dattery and the best weights to be applied: to the test scores in com-

puting stanines. Until Scptember 1943, data analyzed by the Statis-
tical Unit.were transmitted to the Psychological Branch, Headquartters
Army Air Forces, which retained responsibility for determining
weights aid judzing the merits of the various experimental tests.
Later, complete recommendations for changes in the battery were-pre-
pared by the Psychological Section at Fort Worth and: forwarded to.
Headquarters Army Air Forces for approval,

During thé war the Statistical Unit produced approximately 500
research studies, involving many thousands of correlation coeflicients
and other statistical constants, Charts and graphs were prepared

to show the results of the clussifieation testing program and of special

studies. The most-important charts showed the percentages of elimi-
nation nt several stnges of cach type-of training according to the ap-

titude ratings of men composing the classes, the relationship of pref-

erences, previous flying experience, nge, and education to success in.
training as ‘well as the value of particular printed snd apparatus
tests in predicting training success, .

The Perceptual Research Unit

‘The Perceptual Research Unit, headed:by Maj. James J. Gibson, was
concerned-with the construction of aptitude tests involving perceptual
skills and the conduct-of research in the field of perception. Early
printed classifieation tests that were perceptual in nature showed
substantial validity for predicting graduation-elimination in flying
téining,  Jub analyses indicated that visual pereeption was impor-
tant in-the work of nll members of the air crew, especially the pilot.
The study of 1,000 eliminated pilots made by the Psychological
Brunch, Office of the Air Surgeon, indicated that deficiencies in such
traits as alertness amd observation, visualization of flight course, esti-
mation of speed and distance, orientation in the air and division of at-
tention- were factors in numerous eliminations,

The Pereeptual Unit worked on two types of perceptuel measures,
printed tests and motion picture tests, Printed tests wevo developed
involving judgment of map distances, estimation of the length of lines,

40

ggj BT o S AR et T g ST T O LU N :R_,,, R e e R U
et e 5 g =T
. :.Q w FE RPN a b 2 "
4
‘ of nir-crew:candidates asavell-as for their classifieation after their-ac-
4 ceptance for-aip-crew training. . .
; In orderto make changesin the élassification battery that would im-
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judgment of proportions; directional -oriéntation, and picture inte-

‘gmﬁon.

On-the assumption that-tests requiring diseriminations of time and

of events-in-sequence were nécessary to- supplement the niotionless.

type of visusl diseriminations required by-the printed tests, plans-wers
made for the development of & series of perceptual tests in motion-
picture form. It was believed that motion-picture tests would ‘make

possible a wide range 6f-judgments-involving motion which would b

close to-the realities of-the job situation in the air, )

Since the usé of motion pictures for the administrution of .group
tests was a neiv development, considerible effort was expended on
fundamental problems of techmique, such as methods of insuring
adequate visibility of the screen, of the photographing of stimuli and
of giving directions by sub-titles or sound.track. Among the motion-
picture-tests which- were developed at ¥q. Flying Tiaining Comamand.
wero tests.designed to-measure speed estimation; flexibility of atten-
tion, and integration of attention, Preliminary work on a number of
other motion-picture tests was also accomplished, with actual develop-
ment taking place after the motion-picture test program was trans-
ferred to the Psychological Test ¥iln, Unit at Santa Ana, Calif. in

QOctober 1943,

A special project of the unit was:research on the role of color vision
in tho performance of air-crew duties. This project was executed by
Maj. S. Rains Wallace, in cooperation with a representative of the
AATF 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 te be trained as

‘bembardiers, navigators, and guiners.

Field Studies Unit )

‘The Field Studies Unit, which was organized on 1 August 1942 with
Maj. Edwin E. Ghiselli as chief, had three main functions: job analyses
of the air-crew specialties, research on eriterion problems, and supply-
ing the Statistieal Unit with-criterion data for use in test validation,
The Field Studies Unit conrdinated the psychological aspects of vari-
ous programs within the Training Command, such as the experimental
pilot instruetor’s course, ihe selection. of D-8 bombardiers, the use of
an edacational 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 bombaidier 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
seale, ealled the Rating Scale for Avintion Cadets, Form C-Pilot, into
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the flying training séhools of the command. Personnel of ,t;he unit
visited all flying schools in the Training Command and expinined. the
use of thie-scale to supervisors and dnstructors. The scale .c‘alled ,.f_op
ratings of aviation cadets by their instructors on 20 -traits vf,allmfg
uisder the rubrics of intelligenée and jidgment, alertness and observa-
tion, cocrdination and technique, and; personality and temperament, as
well as.ani-over-all prediction of probable success as a military .pilot.
While the schools found the seale useful in directing the attention of
instructors toward analytical judgment of their students, other criteria
of studentsuceess such as graduation or elimination from a given phase
of trainiig proved‘to.be i more-satisfactory. standnrd against which
to juidge the usefulness of tests in the élassification battery. Even-
tually the.use of this rating scale was discontinued.

TIn its early validation studies the Field Research Unit could per-
form its work oily by tediously working over the graduation rosters
from some 120 training schools; matching by hand the test scores
secured from-the units at the classification centers with the gradua-
‘tion-elimination records. Despite the laboriousness of this procédure
o number of studies were accomplished. In May 1943, after certain
preliminary studies, the Statistical Unit devised a method by which
criterion data from rosters could be matched with test scores by ma-
chine and large-scale validation.projects became feasible. With this
development routine validation studies became a function of the
Statistical Unit. .

Among the research studies carried out by the Field Studies Unit
were analyses of the reliability of the criteria employed in the evalu-
ation of clussification tests, relationships among these criteria and the
factors affecting them. The unit also carried .out studies designed
to serve ns u background for the analyses of traits and abilities im-
portant in.air-crew training, together with the causes of élimination
in such training, Tho internal consistency, reliability, and validity
of the pilot rating séale in predicting success in primary and basic
training were investigated ag well as the cffectiveness of various
aptitude scores in predicting success in air-crew training,

B )

,‘ Reorganization of the Psychological Section

On 7 July 1943 the AAF Training Command was activated as a
4 combination of the AAF Flying Ttaining Command and the AAF
. Technical Training Command, It became apparent that this change
! in administrative organization would introduce a number of new prob-
‘ lems and procedures which would, in turn, lead to-a reorgunization of
: the Psychological Section.  After a program of training air-crew can-
= didates in the colleges prior to preflight was initinted on 1 March 1943,
] it was recognized that classification testing should be performed be-
; foro college training in order to prevent the wastage which resulted
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when a.man was found unqualified for gir-crew after-completion of
the coliege course:;. When-the-Tlying Fraining.and Technical Train-

ing:Commands were independent, the proper coordination and,super-
vision of such a-precollege testing program were regardedas difficult to
achieve. If psychological'testing organizitions had been:transferred
to Technical Tx‘“ai'nii)g: Command Centers, either dual control of sta-

tions-or ‘parallel headquirters adininistrative. agencies -would have:

been necessary, When & aitiified command was activated, these dif:
ficulties disappeared and precollege testing became-easier to indugu-
rate and administer. . ‘ ‘

" To.supervise testing procedures ‘in- the Medical and Psychological
Examining Units whicl: were to bé éstablished, a Test Operations.
Unit was astablished. on 16 August 1943. The Perceptual Research
Unit, which had functions .more-appropriate to a field organization
than to a headquarters wnit, was disbanded, The: development of

printed petceptual tests was transferred to Psychological Research: -

Unit No. 3, while on 9 October:a Psychological Test Film Unit-was
activated to carry on the development of motion, picture. tests. In

plac> of the Field Studies Unit, a. Field Research Unit with -con- .

siderably. umpiiﬁed’ functions was 6rganizcd on 16- August,

‘The Test Operations Unit

The Test Operations Unit:supervised.the greatly enlarged classifi-
cation tésting program in the Army Air Forces Basic Training
‘Centers; where seven Medical and Psychological Examining Units
were-activated 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 aceeptance or re- .

jection of air-crew candidates-and uniform procedures for reporting
classification tests results to Headquarters were essential, it was neces-
sary to supervise carefully the program in all these new. processing
units, Accordingly, Lt. Col. Laurance F. Shafler, the original director
of Psychological Research Unit No, 1, was brought to-Fort Worth
headquarters as: chief of the new Test Operations Unit.  When he.
was transferred to. the AAF Personnel Distribution. Command to
direct the newly established psychologieal program in that-command,
Maj. Edwin I3, Ghiselli became the chicf of the unit.

The Test: Operations Unit produced the manual of the ‘Standing
Operating Procedures used in all the Medical: and Psychological
Examining Units and, by correspondence and personal visits, was
fble to effect a uniform testing program. In its manual it gave specific
structions for the conduct of processing procedures and, by a systein
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1 . of regilar reports from:the examining units, was ablesto izls:ggzie uni-
formity of processing. It took appropiiate action in i'c’g:grglzétp tth
staffing of these units since.pérsonnel-alcady available in.the Ps?'cpxoa
loggical Research. Units: was.-not sufficient to staff the enlafged pro-
gram.  In April 1944, as. the processing load: inthe unitg was te-
duced and’ séveral: wiits were closed, the functions of the Test ’
Operations. Unit were divided between tlie Administiativé Section.
und the;Statistical Analysis Unit. Later, tésting proceiluves in the
ficld units haviig become.completely routinizid, the Test Operations

Unit was: forniully inagctivated.
Field. Research Unit o

The chief of the new Field: Research Unit was Lt. Col. J. P. Guil-
ford; who-was transferred to Fort Worth from his position:as director
of Psychological Reésearch Unit No, 3. “The four'major functions of
thie unit were coordiniation of research activities 6f subordinate units
ahd projects, rescarch studiés on data available in-Training:Command
Headquarters, service functions in connection with testing; und pub-
lications.. , . ~ ‘
- In the matter of test development the unit réceived, classified-and
numbered, distributed and, in many-instances, criticized a nuinber of |
test idens suggested by one or another of the subordinate units or !
projects. It meintained a file of these test idens, together with nota-.
tions on sitbséquent development, including distribution statistics,
reliabilitics, and validity data when available. During the course of
the.war the test idea filo.came to include approximately 600 items, of
which-approximately, one-half :were available as actual blanks or test
apparatus of varying -déegrees.of completeriéss, Approximately 200
tests wero validated “agninst succéss in.one or more. of ‘the aircrew
specialties, .

The Field Research Unit supervised the construction. of additionsl
forms of the AAF Qualifying Examination after responsibility -for
this test was delegated from Headquarters Army Air Forces to Head-
quarters Training Command aind until responsibility was transferred
lato in 1944 to the AAF Personnel Distribution Coimmand, along with
the transfer of officers particularly concerned with the ‘development

. of the/éxamination,

Thp Field Research Unit supervised the production of new forms
for several of the tests in the classification battery, such-as the General |
Information Test, Mechanical Principles Test, Instrument Compre- |

hension Test, Mechanical Information Test, Judgment Test and Rud- |
der Control Test. In recognizing the peculiar difficulties of adminis.
tering rescarch batteries for the sclection of bombardiers and naviga- :
|
|
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tors, it made artangements for the administration of special batteries
in preflight schools devoted to training in these specialties. In this
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way the data from: pra&t:cﬂly all students tested woukl be useful-and

the lcugth of ‘time intérvening between testing-and subsoquent grad-

uation ot elimination Trom trainitg was shortened. Tf these tests-had,
‘been adininistered-oiilyin the processing units: whete-the bulk. of the

popnhtnon went into.pilot triining, the. process: of validation would:

have-required more time.and would have been consulerabxv more ex-

pensive. Another etperlmental battcr}, together with tiis-tests in

the. chﬁsxﬁcatlon battery, was administeredito groups:at the x‘ur Forces

Adiniisistrative: Oflicer Candidite School at Miami Beach in- order:
io judgeithe. usefulnéss of ‘these tests for: prcdlctmg officer- quahtxes.\.
Other studies undertaken included the:(esting:of spécial groups such.
as'WASPs, cadets of the. United States \Ilhtary Ac'xdemy and combat
returbees, Attémpts were -als6. made to -differentiate the aptltudes
required for flying’ fighter- planes as contmsted wnth the aptxtudes re-
guired: for- piloting heavy bombers. The Tield Research Unit, by
means of field trips; technical correspondence, and personal’ corre-
epondence, maintained:close. supervxsmn -of the. mscarcirprograms of
ali ‘the cubordnmie units; A1l major -research ‘Pprojects-in the- units
awere rcqmred to-bé submitted to the- PsychologlcaloSQctmn forclear-
ance prior to. any considerable investment -of time. The Fi¢ld: Re-
search Unit reviewed-and evaluated: these research proposals, m'\kmg
suggestions: for their imiprovement in view of the- over-all needs of
the da\sxﬁcatlon program, On:.oceasion it suggeste«‘ new studies:
which should be undértaken, such as the administration of large bat-
teries of experimental-tests to-candidates passing through Sheppard’
Field, Tex., and Keesler Field, Miss;, in 1945 when the training situa-
tion was such-that .nuthomzatxon could ‘be obtained from appropriate
authorities for the administration.of sever al extra hours of testa,

The I‘xeld Research Unit was conceried not only with test dévelop-
ment but.also in developmg adequate ériteria of success, It soon: be-
came apparent that the measurement of achievement in an. air-crew:
specialty requived the professional services of psy chologlsts working
in the field. ‘To this end a number of Psychological Research Pro;ects
were established to develop objective measures of proficiericy in the
various gir-crew specialties. In January 1944 Psychological Rescarch
Project (Navigator) was established at Selman Field, La. This project
was moved, along with the Central Instructors School for Navigators,
to Ellington Field, Tex., in December 1944, In January 1944 Psychos

logical Research Project (Pilot) was established at Randolph Field,
lex .» and Psychological-Research Project (Bombardwr) at Midland
Army Air Field, Midland, Tex. Psychological Research Project
(Rudur), estabhshcd to tukc care of criteiion “research for a new spe-
© cialty, radar observer, was inaugurated.at L'mgley Field, Va,, in:No-
: \ember 1944, while the last of these- projects, sy chologlcal Research
Project ( thht Engineer), ivas formally established at Hondo Army
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Air Ficld, Hondo, Tex., in.June 1945, Psychological Research ?roj s
ect (Combat Crew), Lincoln Army Field, Lincoln, Nebr., mggatgb-
Jished: more as ‘& seryice processing -organization than a ;'esem;'?h
‘project. It did, however, utilize t)\cgptdﬁpiencyfxﬂeasurgulenp»ivh;qh\
?)iiidibe;érg*:iééuxagg,!htcd_’,thrbuglgoutlth/é,f)}‘qggam'gml'ncti’xglly;perforxped ;
- regearch-on the interrélationships of the.various:measurements enter-
ing into the coinputation of lead crew stanines. -
Tncaccordance with-a directive from: Headquarters AAF the Fi.el&
Research- Unit, published in restiicted form several series embodying
the résults of. psychological researchin the Training Command. These
publicatigns included Research: Bulletins, covering results of \iﬁxpo.rt-
ant studies;. Analysis of Duties Bulletins, reporting restilts -of .30b ‘
-analysis; Teclinical:Bulletins, covering ‘methodology. and. statistical |
techiiques; and Rescarch Notes, reportiig results-of minor studies,
research in: progress:and general news ofidevelopments in‘the psycho-
logical program, - : .
Beginnifig Octobér 1944 the publications work of the Ficld Research
- Unit was taken over by a newly organized Publications Unit headed
by Maj: PhilipH. DuBbis. At the snie time Lt. Col. Paul Horst was
made chiéf of the Field Reséarch Unit. : .

‘THE PSYCHOLOGICAL RESEARCH UNITS AND THE AAF |
SCHHOOL OF AVIATION MEDICINE.

Until November 1943, ‘when the Medical :afid Psychological Ex-
aminiing Units were: 6pened, all air-crew classification testing. was
accomplished at the three Psychological Research-Units. The original
functions of these units were to process men: who had passed the AAF
Qualifying. Examination and to ¢onduct research on classification
test development.  Processing included the administration of the
clussification Lattery of printed and'apparatus tests, the collection of
supplementary data, the computation. of staiiines, and the making
‘of recommendations for classification. At times aviation psychologists
actively participated jn the actual classification, but this was unoflicial
since by directive the. function of the Psychological Research Units,
was simply to provide information to be uséd by the surgeon at. the.
classification center in making recommendstions for classification to.
- Air-Forees personnel authorities:

The threo umits at the classifiention centeis were operating before
the Psychological Section at Training Command Headquarters was
citublished so that much of ‘the early supervision of the units came
direetly from Headquarters Army Air Forces, After the Fort Worth
Headquarters was establislied, directives affecting classification ae- !
‘tivities cnme to be transmitted through or originated in Foit Worth.

Whils the need for uniformity in processing and recommending
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pmccdums was recognized: at the outset of the program, many-tech-
nical difficulties were- encountcmd For inany months npparatus tests
were not available in quantxtxcs sufficient {67 the. neﬁds ‘of the prograim,
There were delays in-procuring lmrsonnel,\test scoriag:machines, and. -
test booklets. In some cases the over-all ob]ectwes of the program.
were:not -clearly understood by ‘the men working in the field units,
At all times there was pressure from post officials for: rapid. proc&mg
.indreporting of resilts The directives fiom higher heudqnarters
indicated the tests to:be: used the-weights-to be applied in computmg
the stanines for-each. spccxalty and the gencral methods of- procwsmg,
but at.all units certain improvisations-in tests and' procediires. were
found necessary. As the result of conferences, and official-and unofficial
correspondence: relative umformlty was. .gradually. nchleved ‘but:
throughout -their history ‘the: three psychological reseaich: umts”con'
tinued to exercise a considerable. degfes of autonomy ‘in regard to
.details; Standing operating procedures for test administration and'
»processmg developed: independently at-each wiit, together with pro-
cessing forms and record. systems. Until July 1942, Psychologxcal
Research UnitNo. 2 computed no.stanines, but develope«l ratings for
the-air-crew specialties on-the basis of- psychographs involving certain
“critical” tests. These ratings were never validated, Psychologieal
. Research Unit No. 3 ¢onverted all .raw scores into . ll-pomt standard:
scores prior to the coiputation of stanines, wliilo the other two units
computed stanines fromh raw scores on the printed tests and standard
scores on the psychomotor tests,

" When sufficient quantities of all psychomotor tests in.tho classifica-
tion battery became available lste in 1942, complete uniforniity in the
tests administered was-finally aclneved Tho sPsychological Research
Umts, however; continued to use'their own systemns of records and-of
rcportmg results to ‘Héadquarters Training Command It was only
in the Medical'and Peychologlcal Examining Units that. uniformity of
tests ddministered, processing procedures and record systems was com-
DPletely achioved.

In the field of classification, tést_research, each unit. was assigned
primary responsibility for one of the four general aress which had.
heen found to be. important in the élimination of air-crew trainees.
Tests in the field of emotion and temperameiit were the responsibility
of theunit at Maxwell. At San Antonio research centered around the
dev olopment and application of apparatus tests, Thoe Santa Ana-unit
was concerned with tests of intellectual functlons, while the develop«
ment of pereeptual tests, ns explained earlier, was for some tnne cen-.
tered at Training Command Headquarters,

Initiative. in research activities on the part of the field units was.
encouraged. However, to prevent duplication of effort-and to insure
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coverage in the (llﬂeruxt areas, coordination.of research activities was
effected by the headquartcw organizations, Suggestions for research
were trapsmitted to the units and research proposals originating in
thefield w er¢ transmitted to Fort Worth: and Washington.for commént
and approyal, Each unit prepaled reports of findings, ‘which were
either distributed directly to-the other psychological organizations or
were reproduccd at Headquarters, Army Air Forces or.Headquarters,
Trammg Command for circulation, Durmo' the course of the war
‘thousands of pages of this material were duphcatedézmd distributed.

Functions of‘the AAF. School.of Aviation Meilicine i in_Classification

Late in 1941 it was decided that the facilities of the AAF School of
Avintion Medicine, Randolph Field; should ‘be-utilized in.the-classi-
ficntion prograim, because:no headqunrters orfield unit had: adequate
facilities for the procurement of apparatus tests-and because in the
pre-war period: the school. hiad catried out extensive reseatch on the
problem of selecting pilots. Admmlstrauvely, the school was directly
under Headquarters Army Air Forces-and its' actlvxtm were super-
vised: b) the Office of- the-Air Surgeon. Since the.school*had no direct
part.in the:actual’ classification of #iF-crew, it was decided-that the
development of. psychomotor tests. end methods of using them would
bo the joint responsibility- of the Department of Psychology of the
Schodl and Psychological Researcli Unit No, 2 K*lly Ficid. Through-
out:the war Lt: Col: Arthur W, Meclton Was hend 0%‘the research section
of the Department of Psychology., He reported: for duty in January
1942 and gradually built & staff of aviation psychologists, enlisted men
and civilians,

4\ directive from Headqum'ters Army Air Forces dated 23 March

1972 charged the School of Aviation Medicine with the dev elopment
and procurement of new psychomotor apparatus for the classification
of avintion cadets and authefized communication: with; the divectors
of the Psychological Umts, through the surgeon of the .xppmpnate
Classificntion Center, in order to make arrangemerits for the experi-
mental administration and validation of any test developed.

The Department of Psychology redesigned existing apparatus tests
which hind been chosen for use in the classification program and made
contracts with civilian companies for-their manufactire or, in some
cases, produced the tests at the school. Lqmpmeut for the automatie
presentation of stimuli and automatic regulation of the duration of
test periods was designed and, in collaboration with Psychological
Research Unit No, 2,. “manunls of test instructions, maintenance-pro-
cedures, and ealibration techniques were prepared.

Ofticers of the schoo!l met with the officers of Psychological Research
Unit No. 2 as frequeatiy as was required for dxscussxon and decision
on technical questions, such as: evaluation of new types 6f psychomotor
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tests; design of new psychometor tests; details regurding ths admin-
jstration-of reseavch psychomotor tests; including experimental studies
of the tests of methods of administration; statistical procedures,to.be

employed in the analyses of research Gatal;v and presentation: of final

research reports, /
~ From April 1942 until-October 1942 the personnel of the depart-
ment worked-almost continuously, on the-design and production of the
36 units. 6f the initial -battery of apparatus tests foruse in the three

classification centers, and on the.design and production of & battery ot
psychomotor tests for use in the selection of low:altitude bombardiers

in theflexible gunnery schools. From Noverbér-1942 ntil Jine 1943
the enervgies of the staff were concentrated:on the desigi and construc-
tion of research tests and the coordination of validition. testing .at

‘i’syclgb!ogical Research Unit No: 2. Insthe summer:and. fall of 1943

the school-concentrated on.thé mass production of psychomotor tests
and-control equipment for use in the Medical and Psychological Ex-
amining Units. Later test development incliuded the Pedestal Sight.
Manipulation‘Test, CM824, used in the selection of B-29 gunners,

For the-tests actually used in classifiéation,_tle Department gave:
chief attention:to:the deévelopment of apparatus which could-be used
for the testing of thousands of candidates for air crew. without undue
variation from copy to_copy or in the same copy from time to.time,.
Since mass apparatus testing was a relatively new davelopment,
many technical difficulties had to be solved. While the-early models
of the apparatus tests showed certain apparatus-differences, by the
end of the war acceptable-homogeneity of apparatus had been achieved
through careful construction: and systematic ealibration. The De-
partment originated the classification models of the Discrimination
Reaction Time Test, CP611, and.the Aiming Stress Test, CE211, und
made many improvements in the Two. Hand Coordination Test,
CM101, the Complex Coordination Test, CM701, the Rotary Pursuit.
Test, CMS03 and CP410; Rudder Control Test, CM120, and th: Two
Hand Pursiit Test, CM810. A large part of the. experimental test
development program was centered droundya battery of pursuit tests
which were validuted at the San Antonio* Aviation Cadet Center..
Details of the extensive research program of the department are to-
be found in Report No. 4 of this series,

Psychological Research Unit No. 1

The first of the field units of the Aviation Psycholagy Program
was Psychological Research Unit.iTo. 1. The work of the unit dates
from 21 September 1941 when Lt. Do), Laurance F. Shaffer reported
for duty at Maxwell Field, Aln., a4 its program was first officially
authorized in the letter dated 2 Ociober 1941 quoted in the preceding
chapter, from the Chief of the Air Corps.  Under various designations
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