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Preface

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

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

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

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

Chapter 2:
Psychological Organizations Concerned with the Selection and

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

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

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

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

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

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

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

Chapter 7:
Summary: Major DuBois.

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

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

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

Major Walton.
Appendix D:

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

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

Pnui, H. E DuBois

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

IV

* T



Table of Contents
PaREACZ . .. .. . .. . . . .. . . . . . . . H

1. THE SELECTION AND CLASSIFICAIoN Or AIR CRZW. . 1
The Psychological Problem of Selection. . . . ... 2
The Problem of Classification . . . . . . . . . . . 2
Psychological Research at the AAF School of Aviation

Medicine . . . . . . . . . . . . . . . . . 4
Increased Research on Pilot Selection . . . . .

Seledtion and Training in the Army Air Corps. . . . 6
Establb.hment of Psychological Research Organization

in Headquarters AAF .... . . . .. 7
Analysis of Faculty Board Proceedings . . . . . 8
Selection of Officers for Field Units. . . . . . . 9

Opening of Psychological Research Unit No I . . . . 10
Enlargement of Plan to Include Bombardier and Navi.-

gator Research. . . . . . . . . . . . . . . . . 15
The Development of the AAF Qualifying Examination. 16
Decision to Use Psychological Tests for Classificationof Air Crew .................. 1

Activation of the Psychological Research Units and
of Psychological Section, 1lq, AAF Flying Training
Command . . . . . . . . .. 21

Psychological Basis of the Selection and Classificaton
Program . . . . . . . . . . . . . . . . . . .

Some Principles tobo 'Followed in the Develop.
ment of Testing Procedures . . . . . . . . . . 25
The General Plan for the Development of Pro-
cedures . . . . . . . . . . ..... . . . 28

2. PSYCHOLOGICAL ORGANIZATIONS CONCERNED WITH

SELECTION AND CLASSIFICATION Or AIR CREW . . . . 29
Psychological Branch, Office of the Air Surgeon, Ifead-

quarters Army Air Forces ........... . 29
Procurement of Personnel . . . . . . 30
Procurement of Officers.. .... ..... . 31
Procurement of Enlisted Men . . . . . . . . 32

SV

iiI

_________________________________

t . - . . - - -________________ _________



2. PSYCHOLOGICAL ORGANIZATIONa, .rc.-Continued

Psychological Branch, etc.-Continued
Provision for Civilian Personnel . . . . . . . . 83
Procurement of Apparatus and Supplim . . . . 33
Development of the AAF Qualifying Examination. 34
Development of Printed Tests. . . . . . . . . 35
Policy in Rcgard to Research ........... 36

Psychological Section, Office of the Surgeon, Hq AAF
Training Command ....... ...... 38

The Statistical Analysis and Records Unit. . . . 38
The Perceptual Research Unit. . . . . . . . . 40
Field Studies Unit. ........... . . . 41
Reorganization of the Psychological Section. . . 42
The Test Operations Unit. . . . . . . . . . . 43
Field Research Unit . ......... . 44

The Psychological Research Units and the AAF School
of Aviation Medicine. . . . . . . . . . . .*. . 46

Functions of the AAF School of Aviation Medicine
in Classifiction. "48.
Psychological Research Unit No. I. . . . . . . 49
Psychological Research Unit No. 2. . . . . . . 53
Psychological Research Unit No.3. . . . . . . 55

TheMedical and Psychological Examining Units. . . 58
The College Training Program. . . . . . . . . 58
Preparation at Training Command Headquarters. 60
Medical and Psychological Examining Unit No. 4 61Medical and Psychological Examining Unit No. 4. 62
Medical and Psychological Examining Unit No. 5. 63
Medical and Psychological Examining Unit No. 7. 64
Medical and Psychological Examining Unit No. 8. 65
Medical and Psychological Examining Unit No. 9 . 66
Medical and Psychological Examining Unit No.10 . 67

Psychological Research Project (Combat Crew) . 67
Relation of Other Psychological Organizations in
the Training Command to the Classification Pro-

Total Numbers Examined.. ........ .. 68

3. Tut CLAsSIFICATIoN BAmuitzs . . . . . . . . . . 71
The Classification Battery of February 1942 ..... 72

Ratiotiale of the Tests Employed . . . . . . . . 72
Scoring Formulas .. .* 76 i
The Use of Psychomotor Test& . . . . . . . 76
Classification Procedures . . . . . . . . . . 77
Statisticad Data ........ .. . .... 77

The Classification Battery of April 1942 . . . . . .. 77
VI

... ..... .... ....



3. Tnz CLASSIFxcATION BATrzitvrw-Continued
The Classification Battery of May 1942 .. . .. . . 82

Classificttion Procedurm . . . . . . . . . 84
The Classification Battery of June 1942 . . . . . . . 8o
The Classification Battery of August 1942. . . . 88

Status of Test Development and Procurement . . 88
Revision of the Classification Battery. . . . . . 88

The Classification Battery of December 1942. ... 91
ChangesinTests .. . * * * * * * .. . 91
Classification Procedures. . . .. . . . , . . 94

0 Statistical Data : ..... ...... . . . 96
The Classification Battery of July 1943 . . . . . . 96

Changes in the Battery .... ..... .. . 96
Offcer Quality Score . . . . . . ....... 98
Classification Procedures ...... . . .. . 98
Statistical Data. . ........ .. . 98

The Classification Battery of November 1943 . . . . 99
Classification Procedures . .......... 101
Statistical Data. .... ... . ... . . 103

The Classification Battery of September 1944. . . . 103
Introduction of New Stanines. . . . . . . . . 105
Intercorrelations of Stanines . . . . . . . . . . 105
Classification Procedures . . . . . . . . . . . 107
Introduction of Single Digit Scores . . . . . . 107
Intercorrelations. . . . . . . . . . . . . . . 108

The Classification Battery of June 1945 . . . . . . . 108
Reexamination Policies and Practices . . . . . . . . 109

4. RESULTS OF VALIDITY STUDIES . . . . . . . . . . . 113
Stanine Validities in Pilot Training . . . . . . . . . 113

Prediction of Success in Elementary Pilot Train-
ing . . . . . . . . . . . . . . . . . . . . . 115
Validities of the Bombardier and Navigator Sta-
nines in Elementary Pilot Training . . . . . . 139
Validities of Nontest Variables in Pilot Training. 1I5)
Validity of the Pilot Stanine in Basic Pilot Trein-

Validity of the Pilot Stanine in Advanced Pilot
Training . . . . . . . . . . . ..... . 144
Validity of the Pilot Stanino in Transition Train-
ing . . . . . . ...... .. .... ._. _ _ __ . 144

The Prediction of Success in Navigator Training . . . 146
APrediction of Navigator Success by Nontest Vari-

Sables...... . ... . 157
The Prediction of Sulccess in Bombardier Training . 158

Prediction of Bombardier Succes, by Nontest Vari.
ables .. . . . . . . . . . . . . . . . . . . 169

VII

FT'-- -



4. REsULTs O VALIDITY STunD --Continued
Validities of Stanines for Predicting Success of Com-

bat Returnees in Elementary Pilot Training . . . . 171
Validity of Stanines for Prediction of Success of Negro

Pilot Trainees. . . . . . . . . . . . . . . . . 174
Testing of Chinese Students with Chinese Translation

of the Classification Battery ...... .... 174

Results with Cadets of United StatesMilitaryAcademy. 176
Validity of the Pilot Stanine in WASP Training . . . 177
Validity of Pilot Stanine, Class 42-X. . . . . . . . 177
Validities of Stanincs in Technical Training ..... 179

5. TnI EXPERIMENTAL GROUP. . . . . . . . . . . . 181
Introduction . . . . . . . . . . . . . . . . . . 181
Administrative and Technical Procedures. . . . . . 182

Selecting the Group . . . . . . . . . . . . . 182Testing .. .. .. .. .. .. .. .. . .. 183

Records and Reports .... ........ 184
Characteristics of the Experimental Group . . . . . 186
Validity of Tests and Stanines . . . . . . . . . . 189
Further Analyses of Validity Statistics . . . . . . . 193
Detailed Caso Studies .. .... . ..... . . 195
Summary and Conclusions ... .......... 2001

6. SPECIAL ACTIVITIES RELATED TO SELECTION AND
CLASSIFICATION . . . . . . . . . . . . . . . . . 259
The Officer Quality Score . . .*. . * * . ... . 259
The Use of the Educational Examination, AC20 . . . 261
The D-8 Bombardier Selection Program . . . . . . 263
The Selection of Boinbardiers for Navigator Training. 265
The Selection of Radar Observers . . . . . . . . . 266
The Selection of Flight Engineers . . . . . . . . . 27
Combat Crew Assembly .......... .. 271

Psychological Research Project (Combat Crew) . . 272
Development of tho French Classification Battery . . 284

Mission to North Africa . . . . . . . . . . . . 284
Use of the French Battery in the United States . . 289

Psychological Mission to the Philippines . . . . . . 289
Experimental Administration of Tests . . . . . . 293
Tho Question of Time Limits . . . . . . . . . . 296
Arrangements for Permanence. . . . . . . . . . 297
Combat Records ..... ........ . 298
Selection of Weather Observers . . . . . . . . . 298
Testing Facilities and Procedures Used at Camp

Murphy . . . . . . . . . . . . . . . . . . 300
Termination of tho Project . . . . . . . . . .. 304

7. SUMMARy. . . . . . . . . . . . . . . . . . . . 305

.Vl • VIII

• 4



I

A. PROCESSING STA TISTICS . .. .. .. .. .. . .. 309
B. CHRONOLOGY OF SELECTION AND CLASSIFICATION

ACTIVITIES IN THE AVIAkTiox' PSYCHOLOGY PROGRAM . 5

C. ILLUSTRATIVE CASE STUDIES OF INDIVIDUALS IN TH3

EXPERIMENTAL GROU .... ........... 363
D. MILITARY PERSONNEL ASSIGINED TO THE AVIATION

PSYCHOLOGY PROGRAM IN THE AAF TRAINING Cox-
. MAN . . . . . .. . . . . 377

INDEX OF NAMES . .. .. .. .. .. .. .. .. . .. 303
SSUBJECT INDEX . .. .. .. .. .. .. .. .. . .. 393

List of Tables
2.1 Summary of Testing Statistics . . . . . . . . . . 69

3.1 The Classification Battery of February 1942 . . . 73
3.2 Intercorrelations of Battery of February 1942 . . . 78
3.3 The Classification Battery of April 1942 . . . . . 79
3.4 Intercorrelations of Battery of April 1942. . . . . 81
3.5 The Classification Battery of May 1942 . . . . . 83
3.6 The Classification Battery of June 1942 . . . . . 87
3.7 The Classification Battery of August 1942 . . . . 9
3.8 Intercorrelations of Classification Battery of August

1942 . . . . . . . . . . . . . . . . . . . . . 92

3.9 The Cloasrification Battery of December 1942 . . . 93
3.10 Intcrcorrelations of Classification Battery of Decem-

ber 1942 ................... Facing 96

3.11 The Classification Battery of July 1943. . . . . . .*7
3.12 Intercorrelations of Classification Battery of July

1943 . . . . . . . . .Facing 98
3.13 Test Validities Used in Determining Weights for

November 1943 Battery, Together with Approximate
Number of Cases....... . . . . . . . . 99

3.14 Regression Weights of Classification and Research
Tests for Battery of November 1943 . . . . . . . 101

3.15 The Classification Battery of November 1943 . . . 102
3.16 Intercorrolations of Classification Battery of Novem-

ber 1943, PRU 1-3. . . . . . . . . . . . . Facing 103
3.17 Intercorrelations of Classification Battery of Novem.

ber 1943, MIPEU 4-10 . . . . . . . . * 104
'- 3.18 The Classification Battery of September 1944 . . . 106,

3.19 Intercorrelations of Stanines and Officer Quality
4 Score of September 1944 Battery . . . . . . . . 107

Ix



.1 '

3.20 Intercorrelations of Classificatiom Battery of Septem-
ber 1944 . . . . . . . . . . . . . . Facing 108

3.21 The Classification Battery of June 1945 ..... 109
3.22 Correlations Between Original and Retest Raw Corn-

posite Aggregate Weighted Scores . . .. . . . . 110
3.23 Means, SD's, and Correlations of First and Second

Testing, Aircrew Candidates Retested after College
Training .. .. .. .. .. .. .. .. . .. 11I0

3.24 Mleans and Standard Deviations of Original and
Retest Stanines of 314 Bombardiers and Navigators
Retested After Tour of Combat Duty . . . . . . 111

4.1 Composition of Original Elementary Pilot Classes
43-H through 45-I (numbers by stanine) . . . . 115

4.2 Composition of Original Elementary Pilot Classes
43-H through 45-11 (percent by stanine) . . . . . 116

4.3 Disposition of Original Elementary Pilot Classes
43-I through 45-H .... ...... .... 117

4.4 Augmented Pilot Stanines of Graduates and Elim-
inces of Elemeutary Pilot Classes 43-H through45-H. 118

4.5 Percent Eliminated in Each Augmented Pilot Stanine
Group, Elementary Pilot Training Classes 43-H
through 45-H ............... .. 119

4.6 Validity of the Augmented Pilot Stanine for Predict-
ing Graduation or Elimination from Elementary
Pilot Training, Classes 43-F through 45-H, Eastern
Flying Training Command ...... . . . . . 135'

4.7 Validity of the Augmented Pilot Stanine for Predict-
ing Graduation or Elimination from Elementary Pilot
Training, Classes 43-D through 45-H, Central Flying I
Training Command . . . . . . . . . . . . . . 135

4.8 Validity of the Augmented Pilot Stanine for Predict-
ing Graduation or Elimination from Elementary
Pilot Training Classes 43-B through 45-H, Western
Flying Training Command. . . . . . . . . . .. 136

4.9 Validity of the Augmented Pilot Stdnine for Predict-
ing Graduation or Elimination from Elementary
Pilot Trainig Classes 43-F through 45-H, All Com-
mands Combined.. . . . . .. 1361

4.10 Vtdidity Coefficients for December 1942 and July
1943, Pilot Stanine, Class 44-C. . . . . . . . . . 137

4 11 Validation Data for July 1943 and November 1943,
Pilot Stanines. . . . . . . . . . . . . . . . . 138

4.12 Validity of the Bombardier Stanine in Elementary
Pilot Classes 44-J through 45-H. . . . . . . . . 139

x



4.13 Validity of the Navigator Stanine in Elementary
Pilot Classes 44-J through 45-H. . . ... . . . 140

4.14 Biserial Validities of Nontest Variables in Elementary
Pilot Training .. . . . . . . . . . . . . . . . 140

4.15 Relationship of First Preference, Preference Waiver,
and Marital Status to Graduation-Elimination in
Elementary Pilot Training. . . . . . . . . . . . 141

4.16 Validity of the Augmented Pilot Stanine for Predict-
ing Graduation or Elimination from Basic Training. 142

4.17 Validity of the Augmented Pilot Stanine for Predict-
ing Graduation from Both Elementary and Basic
Training . .. .. .. .. .. .. .. .. . .. 143

4.18 Validities of Nontest Data in Basic Pilot Training. 143
4.19 Validity of the Augmented Pilot Stanine in Advanced

Pilot Training and in Elementary, Basic, and Ad-
vanced Pilot Training Combined. . . . . . . . . 144

4.20 Validity of the Pilot Stanine in Predicting Gradu .
tion from Transition Pilot Training. . . . . . . . 144

4.21 Validity of the Navigator Stanine for Certain Navi-
gator Classes Graduating in 1942. . . . *. . ... 140

4.22 Validity of the Navigator Stanine for Predtation at
Graduation from Navigator Training, Classes 43-12
through 44-1 . . . . . . . . . . . . . . . . . 146

4.23 Validity of Navigator Stanine for Predicting Gradua-
tion from Navigator Training, Classes 44-2 through
44-7, New Aviation Cadets ...... . .... 147

4.24 Validity of Navigator Stanine for Predicting Gradua-
tion from Navigation Training, Classes 44-2 through
44-7, Eliminated Pilots Only. . . . . . . . . 0 . 148

4.25 Comparison of Validities of Classification Batteries
of December 1942 and July 19-3 for Predicting
Graduation or Elimination from Navigation Train-ing . . . . . . . . . . . . . . . . . . . . . . 149

4.26 Validity Coefficients of Bombardier, Navigator, and
Pilot Stanines for Navigati,, Training . . . . . . 150

4.27 Validities of Stanines for Predicting Graduation or
Elimination from Navigation Training, Classes 44-08
thirougyh 45-13 .. . . . . . . . 151

4.28 Biserial Coefficients of Validity for Certain Nontest
Variables for Prediction of Graduation or Elimina-
tion from Navigation Training. . . . . . . . . . 167

4.29 Relationship of First Preference, Preference Waiver,
and Marital Status to Graduation or Elimination in
Navigation Training . . . . . . . . . . . . . . 158

X1



4.30 Validities of Bombardier, Navigator, and Pilot
Stanines for Predicting Graduation or Elimination
from Bombardier Training, Classes 43-5 .hrough
43-7 . . . . . . . . . . . . . . . 159

4.31 Validity of the Bombardier Stanine for Predicting
Graduation or Elimination from Bombardier Train-
ing, Classes 43-4 through 44-1 . . . ...... 160

4.32 Comparison of Elimination Rates by BombardierStanine . . .. . . .... . .. .. . . .. .. 160

4.33 Validity of the Bombardier Stanine (Battery of
November 1043) for Predicting Graduation or Elimi-
nation from Bombardier Training, Classes 44-09
through 45-13 ........ 162

4.34 Validity of the Navigator Stanine (Battery of Novem-
ber 1043) for Predicting Graduation x r Elimination
from Bombardier Training, Classes 14-09 through45-13 69162

4.35 Validity of the Pilot Stanine (Battery of November
1943) for Predicting Graduation or Elimination from
Bombardier Training, Classes 44-09 through 45-13. 163

4.36 Validity of the Augmented Pilot Stanine (Battery of
November 1043) for Predicting Graduation or Elimi-
nation from Bombardier Training, Classes 44-09
through 45-13 . . . . . . . . . . . . . . . . . 163

4.37 Biscrial Correlations of Age, Education, Previous
Flying Experience, and Strength of Interest for
Different Types of Flying Training with Graduation
or Elimination in Bombardier Training. . . . . . 169

*4.38 Values of Chi Square for Qualitative Variables in
tho Prediction of Bombardier Success . . . . . . 170 I

4.39 Product Moment Correlations of Staninos with
Record Circular Error, Classes 44-09 through 45-13. 170

4.40 Primary Pilot Validities of Stanines of the Battery'
of November 1943 for Officer and Enlisted Returnees,
Classes 45-A through 45-F ........... 171

4.41 Biserial Validities of Stanines and Non-Test Varia.
bles in Battery of September 1944 for Officer Re-
turnees in Elementary Pilot Classes 45-D through
45-F . ....... Vlil~i, -S. .. . . .. . .. 172

4.42 Primary Pilot Validities of Stanines for Returnee
Officers Based on Original Testing with Batteries of
July 1942 or Devember 1942 . . . . . . . . . . 173

4.43 Primary Pilot Validities of Stanines of Battery of
September 1944 for Returnee Officers Previously
Tested with Battery of July 1942 or December 1942 . 173

xli

I _ _



II

4.44 Validities of Stanines for Negro Aircrew Trainees
Battery of November 1943 ... .......... 174

4.45 Intercorrelations, Means, Standard Deviations, and
Validities of Tests and Stanines of the Classification
Battery of November 1943 for Negroes Tested at
.%PEU No. 6 . . . . . . . . . . 175

4.48 Validity of Pilot Stanine for Predicting Graduation 17 k
or Elimination of Chinese Students in Pilot Training. 176

4.47 Intercorrelations, Means, and Standard Deviations
of Classification Tests, Stanines, and West Point
Class Grades, Ratings, and Athletic Scores for West
Point Class of 1946, Together with Validities in
Elementary Pilot Training in Class 45-H . . . Facing 176

4.48 Validities of the Stanines in Prediction of Graduation
or Elimination of West Point Cadets in Elementary
Pilot Training, Class 45-H . . . . . . . f 0 . . 176

4.49 Validity of the Pilot Stanine in W. A. S. P. Training. 177
4.50 Validity of the Pilot Stanine for Pilot Class 42-X. . 177
4.51 The Validity of Stanines of the December 1942 Clag-

fication Battery for Various Types of Technical
Training . . . . . . . . . . . . . . . . . 17$

4.52 Correlation of Stanines of September 1944 Batte y
with Small Arms Performance 179

5.1 Disposition of Personnel Enter'd "in" Experimental
Group . . . . . . . . . . . . . . . . . . . . 187

5.2 Background Characteristics of Experimental Group. 188
5.3 AAF Qualifying Examination Scores of Experimental

Group . . . . . . . . . . . . . . . . . . . . 188
5.4. Stanine Distributions of Experimental Group . . . 189
5.5 Means and Standard Deviations of Raw Scores for

All Tests and of Stanines . . . . . . . . . . 189
5.0 Experimental Group, Validities for Complete Train-ing . . . . . . . . . . . . . . . . . . . . . . 1 0

5.7 Experimental Group, Summary of Validity Statis-
ties . . . . . . . . . . . . . . . . . . . . . 191

5.8 Experimental Group, Test Validities in Total Group
and in Group Passing AAF Qualifying Examination. 192

5.9 Intercorrelations of Classification Tests, Stanines, and
other Measures of Experimental Group.. . . Facing 193

5.10 Regression Weights and Multiple Correlations, AAF
Qualifying Examination, ACI21 . . .. . . • . . 195

5.11 Summary of Clinical Follow-Up . . .. . . . . . 197
6.1 Composition of the Flight Officer Composite Score. . 259
6.2 Test Comprising the Officer Quality Score in

Successive Batteries. ... ............. 260

~* XIIIj "Xl



2Fi

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

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

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

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

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

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

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

6.10 Composition of Radar Observer Stanine, Battery
of JuneO4&. . . . . ....... . . . . . 269

6.11 Composition of Flight Engineer Stanine, Battery
of June 194 . . . . . . . . ......... 270

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

Pilot Lead Crew Aptitude Score . . . . . . . . . 2831
C 14 Intercorrelations of Variables Employed in De-

termining the Navigator Lead Crew Aptitude
Score. ... . . . . . . . . . . . . . . . . . 283

6.15 Printed Tests in the French Classification Battery. . 286
0.16 Psychomotor Teats in the French Classification

Battery. . . . . . . . . . . . . . . . . . . 286
6.17 Weights Used in North African Testing of French

Aircrew Candidates . . . . . . ... . 287
6.18 Means and Standard Deviation of Tests Administered

to French Airerew Candidates in North Africa . , 288
6.19 Means and Standard Deviation of Printed Classi-

fication Tests for Four Filipino Groups and One
United States Sample. . . . .. ........ 294.

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

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

MY ,

5 ' 5 - . .... ...... ..*. .
--- -- - *. .. _ _7



4 '

CUMTEON__________

The Selection and Classification
,. of Air Crew.

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

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

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

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

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

of Air Crew,

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

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

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

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

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

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

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

TIlE PSYCMOLOGICAL PROBLEM OF SELECTION

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

TIlE PROBLEM OF CLASSIFICATION

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

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

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

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

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

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

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

PSYCHOLOGICAL RESEARCH AT TIlE AAF SCHOOL OF

AVIATION MEDICINE

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

SELECTION AND TRAINING IN TIE ARMY AIR CORPS

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

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

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

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

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

ESTABLISIIMENT OF PSYCHOLOGICAL RESEARCH
ORGANIZATION IN HEADQUARTERS AAF

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

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

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

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

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

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

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

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

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

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

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

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

OPENING OF PSYCIOLOGICAL RESEARCII UNIT NO. 1

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

WAR DEPARTMENT

OFFICE OF THE CHIEF OF THE AIR CORPS
WASHINGTON

Ocrooa 2, 1941.

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

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

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

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

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

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

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

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

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

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

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

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

Major, Air Corp*, Aealtant Etmcft'.

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

WAR DEPARTMENT

OFFICE OF THE CHIEF OF THE AIR CORPS
WASHINGTON

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

Field, Montgomery, Alabama.
L Information:

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

The general objectives of the program are -ts follows:

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

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

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

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

psychiogicail research, the special abilities and psychological characteristics of

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

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

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

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

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

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

Organlzation and Personnel:

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

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

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

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

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

6. Funds and Supplies:

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

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

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

Assistant Chief of the Air Corps.

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

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

.1 Testing Periods:

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

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

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

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

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

2. Testing Procedures:

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

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

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

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

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

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

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

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

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

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

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

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

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

& Research Procedures:

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

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

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

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

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

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

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

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

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

ENLARGEMENT OF PLAN TO INCLUDE BOMBARDIER
ANI NAVIGATOR RESEARCfl

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

15

_ _ H
l......



in the recommendation that the Army General Classification Test, a
physics test and a mechanical comprehension test be used for the selec-
tion of bombardiers and navigators. This recommendation was ap-
proved in November 1941.

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

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

TIE DEVELOPMENT OF TIE AAF QUALIFYING
EXAMINATION

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

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

DECISION TO USE PSYCHOLOGICAL TESTS FOR
CLASSIFICATION OF AIR CREW

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

WAR DEPARTMENT

HEADQUARTERS OF TIlE ARMY AIR ]FORCES

WASIIINGTON, D. C.
2 F auAy 1042.

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

Field, Texas.

1. Information:

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

fleation of Aviation Cadets.
2. Objectives:

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

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

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

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

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

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

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

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

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

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

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

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

4. Classification and Personnel:

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

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

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

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

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

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

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

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

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

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

JCP: LB
XW242

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

f *1 PLAN FOM CLAUSIFCATION OF AVIATION CAORT

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

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

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

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

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

2. Clanidfication Procedures:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Vash ington, May 22, 1942.

PERSONNEL MILITARY

Itesponsibilities for Selection and Classification of Personnel for Air Crew
Assignments

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

PSYC1OLOGICAL BASIS OF THE SELECTION AND
CLASSIFICATION PROGRAM

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

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

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

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

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

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

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

Some Principles To Be Followed In the Development of Testing
Procedures

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Procpiremcnt of Personnel,

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

AYIXAT!OX 1-SYCiOLOWST

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

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

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

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

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



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

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

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

Specifications for this classification are given below:

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

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

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

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

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

Procurement of Oflicdis

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

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

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

I1 k '> - -

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

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

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

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

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

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

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

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

secirCe at argeproportioh of itspersonnel locally.

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

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

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

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

Procurement of Appartits and Supplies

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

su.in-rgifiiim Rcas, lq rgrm Na tixepnsbli

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Important during the early period was the systemoftest ideas. Tie
Psychological Branch, ieadquarters AAF, setup a system by which
ideas for tests could be submitted by officer or enlisted personnel,
through the director of the unit, to the office of-the Air Surgeon. Test
ideas and pertinent criticisms were duplicated and circulated through-
out the program. While only an extremely small percentage of the
test ide s circulated in thisway ever resulted intests used for classilica,
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; : " tionlpurposs, tile s--'steni was p !et~Sl oniIh~for the development
-(if a large-nUiilbr ofexPe'iiiental tests elo consideralefpotentiatuseT

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

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

HJQ. AAF TRAINING •COMIMAND

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Vinit was forifally inactivated.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Functibns of.ihe AAF'SchoolofAviatibn Medicine in Classification

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

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

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

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

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

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

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

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

rThe first of the 'field, units 6' the Aviation Plsychology Program
was Psychological Research Unit jfo. 1. The work of the unit dates
from 21 Seplteiber 19. when Lt. vol. Laurinice F.,Shaffer reported
for duty it Maxwell Field, Ali.. nw.-l its program wias first oflicially
authorized in the lette' (lated 2 October 1941 iluoted in the precedingchapter, from the Chief of the Air Corps. Under various designations
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