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NOTICE

When US Government drawings, specifications, or other data are used
for any purpose other than a definitely related Government
procurement operation, the Government thereby incurs ao
responsibility nor any obligation whatsoever, and the fact that the
Government may have formulated, fumnished, or in any way supplied
the said drawings, specifications, or other data is not to be regarded by
implication or otherwis., as in any manner licensing the holder or any
other person or coiporation, or conveying any rights or permission to

manufacture, use, or sell any patented invention that may in any way
be related thereto.
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FOREWORD

This study represents a portion of the exploratory development program of he
Professional Education Division, Air' Force Human Resources Laboratory (AFHRL),
Brooks Air Force Base, Texas. This report covers part of the research conducted by he
University of Utah, Salt Like City, Utah, under Contract Number F 33615-69-C-1832.
The research work unit 11250101, Measurement of Motivation in Air Force Offizer
Teaining and Education, is documented under Task 112501, Self-Initiated Eliminatin,

Motivation Engineering and the Zero Draft Force, of Project 1125, Air Force Professicnal
Edwucation,

This motivation effort is in direct support of scveral Hq USAF Requests for
Lducation and Training Research {RER/RTR) and the Hq USAF Personnel Plan in the
Motivation area. The initiai request from Hq Air Training Command was as follows:
“identify the inotivational factors operating on Undergraduate Pilot Training (UPT)
students and determine the influence suzh factors have on performance and elimination.”
The initial investigation identificd the irritants and motivators in UPT (AFHRL-TR-69-3,
Motivation Fngineering for Pilov Training, and Air Force Film Report SPR 6.70,
Motivation Engineering for UPT'). Prior to completion of the initial investigation, Hq ATC
specifically defined the motivation problem as self-initiated elimination (SIE) from flying
training and requested that a screening instrument be developed.

The current effort is in direct response to the rcquest for a motivation screening
instrument. During the course of the study, in-process reviews were provided to Hq
USAF, tlq AFSC, and Hq ATC. The work unit was triefed to the Scientific Advisory
Board and at alt AFHRL Program Review presentations.

Dr. Calvin W. Taylor, Professor of Psychology at the University of Utah, was the
principal investigator. Dr. Robert Ellison, Institute for Behavioral Research in Creativity,
was the co-principal investigator. Dr. Stephen Murray, Dr. Larry James, Mr. David Fox,
and Mr. David Neison from the University of Utah assisted for this portion of the project.
Dr. Mclvin S, Majesty, Professional Education Division, AFHRL, was the project scientist.
The report was submitted by the authors in June 1971,

This technical report had been reviewed z2nd is approved.

George K. Patterson, Colonel, USAF
Commander
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SUMMARY )

i3

Taylor, CW., Murray, S.L., Elfisori, K.L., & Msjesty, MS. Development of motivation assessmzn: 2 z
techniques for A Force officer training and educaticn programs: Mativuiion for piltot training.

AFHRL-TR-71-21. Brooks AFB, Tex.: Protzseional Education Division, Air Force Human Resoarces
Lat-oratory, July 1971.

Problem

Individuals who are selected for Undergraduate Pilot Training (UPT) have undergone very intensive
administrative physicai and aptitudce screening. They are a highly selected group of college graduates and
commissioned officers. Even though the screening is thorougl:, the overall attrition in UPT is around 25
percent; that is, one out of every four individuals who are selected to enter UPT fail to complete the
program. The Air Training Command (ATC) wanted to obtain a better understanding sf motivation in
flying training. The motivation problem was specifically defined as Self-Initiated Elimination (SIE). ATC
requested the development of a screening instrument that would screen out those individuals whose
motivation configuration make it unlikely that they would complete the UPT program. Although the SIE
rate is not excessively high, it had been increasing in both UPT and Undergraduate Navigator Training

(UNT). In addition, there is every reason to suspect that the largest UPT attrition category, flyirg
deficiency, has a motivational component.

Approach

The exploratory development effort encompusses the assessment of motivation in officer education
and training programs. Of primary concern are the officer commissioning programs—Officer Training
School (OTS), Reserve Officer Training Corps (ROTC), and USAF Academy (AFA)-which are the
principal sources ‘or the UPT program. The initiai amphasis is upon the assessment of motivation for pilot
training and concentrates on cne of the largest input sources, OTS. The effort focused on the development
of a special molivation assessment instrument to predict SIE. The technique was primarily that of
biographical information, or standardized interview, in the form of a Flying Training Survey questionnaite.

[ —
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Resuits

Even though the individualsin UPT are a highiy selected group, making it extremely difficult to show
further differences among them, the motivation assessment instrument was able to demonstrate significant
differences. Two interesting findings resulted from the first year of the investigation:

1. Tire motivation screening instrument predicts SIE from UPT beiter than the Pilot Composite of
the Air Foice Officer Qualifying Test (AFOQT) predicts either flying deficiency elimination or SIE.

2. The AFOQT alrcady contains valid items that are noi now being used, but which can be scored.
for motivation screening purposes.

Cenclusions

The Air Force has a lot of information on what pilots can do, but it lacks systematic data on what
piots will do. Certainiy the dimensions of mctivation ure not nearly as well defined or studicd 2s aptitudes,
skills, knowledges, and intellectual talents. This effort <. xws very significant progress in terms of predicting
what people will do. The first step in ihe developme:: of 2 techaique for assessing motivation for pilot
trairing has been successfully completed. Early analy:is pased on about one-fifth of all the individuals for
whom data will be available, had resulicd in the first revision of the motivation screening instrument. Datz
are now being coilected with the revised insirument. Since cacn graduate from UPT costs approximately
$82,640, there are sizcable savings to be gained {rom a motivation screening instrument that will ‘ncrease an
individual's chaizes of completing UPT Although the SiE is a highly restricted op2rational definition of
motivation, ihe atility to predict this criterion providss a definite indication thai motivation is being
assessed by this now instrument. However, the greatest petantial and payoff for the instrument is beyond
the timited Sik criterion io the assessment of motivatiun for pilet training. For example, the motivational
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component of other attsition categories, such as flying deficiency, increases the operational utility of a
maotivation screening device. As the Air Force moves toward a zero-draft environment with concomitant
highly desizable pay scales, a mntivation assessnmient instrurient will be able to identify the applicant who is
motivategd for flying as .pposed 16 those who are attracted 1o the Air Force for other reasors such as
money and naticnal w.:.a.oloyment levels. With an all-voluntesr force, motivation will become just as
important (if noi mox: . ¢ portant) than aptitudes and intellectual tulents. In fact, under these conditios:s,
motivation I % e greates. putential as bast single predictor of success i Air Force officer education and

training programs.

Reis:mmendations
Although the AFOQT is not now being scorsd for motivat on, there seems to exist a potential for
increased cfficiency of predicting Self-Initi=ted Elimination (SIE). Empirical keying of AFOQT items and
the mos* valid items develroed in this study yiclded promising results as a first step in the development of a
.otivati~n ass ssment techn'que. It is rocommended that further research be done to more fully assess the

... pact of .} s ir il investigation.
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DEVELOPMENT OF MOTIVATION ASSESSMENT TECHNIQUES FOR AIR FORCE
OFFICER TRAINING AND EDUCATION PRCGRAMS: MOTIVATION FOR PILOT TRAINING

f. INTRODUCTION

Over the years extensive attention has been
given by the military services and the Air Force
Human Resources Laboratory to topics of officer
selection, motivation, seif-initiated elimination
from flying training programs, and use of bio-
graphical data (Majesty, 1967). Techniques for
selecting officers for Air Force programs have becn
developed through various research studies (Tupes
& Christal, 1957). Most of this research has
addressed motivation either directly cr indirectly
(Bowles & Torr. 1955; Creager, 1957; Dailey &
Gragg, 1949; Flyer, 1956; Flyer & %igbee, 1955;
Fyer & Carp, 1957; lverson, 1955; Iverson &
Preston, 1955; Iverson & Tomlirson, 1956; Torr,
1953; Tupes, 1955; Tupes, Bowles, & Torr, 1955;
Tupes, Carp, & Borg, 1957; Tupes & Cox 1951;
and Valentine, 1958). The principal recommenda-
tion resulting from the carlier research studies was
that, as appropriate motivation measures are
developed, consideration should be given to the
incdusion of motivation assessment in officer
selection and classification test batteries (Tupes &
Christal, 1957).

This exploratory development effort encom-
passes the assessment of motivation in officer
education and trainng programs. Of primary
concern: are the officer commissioni.'s programs—
Officer Training School (OTS), Reserve Officer
Training Corps (ROTC), and United States Air
Force Academy {AFA)-which are the principal
sources for the Undergraduate Pilot Training
(UPT) program. The initial emphasis is upon the
deveiopment of a motivation screening echnique
to assess motivation for pilot training.

Pilot training is the most costly type of indi-
vidual training siven by any of the services: itis
protably the most expensive educational process
in the world. In receat years, the bill for pilot
training for the military services—Army, Navy, Air
Force, and Marine Corps—xnounted to over two
billion dollars a year. In a program of such
financial magnitude, cven marginal econoinies
result ir sizeable savings.

Although the cost of the Air Force's Under-
graduate Pilot Training program depends upon
what costs are included, or excluded, the cost per
graduatz has been placed at $82,640 during a
House Appropriations Commitiee hearing on the
Air Force’s operations and maintenance budget.

Statement of the Problem

Of the three principal sources of entry into
UPT, OTS alone receives about 30,000 applicants
annually (Cook, 1969). Individuals who are finally
selectzd for UPT have undergone ntensive
physical and aptitude screening. Even th vgh the

screening is very thorough, the coverall att: on in-

UPT is around 25 perceni—that is, one vut of
every four individuals who enter pilot trzining fail
to complete the program. For example, in fiscal
year 1969, the elimination was 1,111 officers, or
nearly 26 percent of the 4,319 officers sent to
UPT. However, washouts from the OTS source of
entry into UPT were 637 of the 1,111 officers
attrited, or 57 percent.

In order to obtain a better understanding of the
roie of motivation ir ilying training, the Air Train-
ing Command requested that Air Force Human
Resources Laboratory identify the motivational
factors operating on UPT students and determine
the infiuence such factors have on performance
and elimination. The investigation began with a
systematic identification of the motivational
factors operating in UPT. Both the irritants and
motivators in UPT were identified (Herzberg,
Winslow, & Majesty. 1969). The interpretation and
implication of the findings were presented in an
Air Force Film Report, SPR 6-70, Motivation
Engneering for UPT. Before the initial investiga-
tion could be complcted, the Air Training
Command specifically defined the motivation
problem as self-initiated elimination (SIE) from
flying training and requested that a screening
instrument be developed. Although the SIE rate is
not excessively high, it had been increasing in both
UPT and Undergraduate Navigater Training
(UNT). Furthermore, there is every reason to
suspect that the largest UPT attrition category,
flying deficiency, had a motivational component.

The effort to develop a motivation screening
instument began with UPT and concentrated on
one of the largest input sources, Officer Training
School (OTS).

Of the available attrition categories, . ~ Scif-
Initiated Elimination was considered to be an
important indicator of a student’s motivational
deficiency. SIE, or vcluntary eliminaticn, is one of
a set of classifications used to describe the circum-
stances under which a student may leave training.
Since the SIE category is the direct result of a
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request from the student, it appears to have
obvious motivational relevance. Tre actual
responsibility for action is the student’s rather
than some superior's The locus of this initial
decision provides the basis for the assumption that
those who voluntarily resign lack the necessary
motivational or attitudinal qualities needed to
complete training.

Motivation has been an elusive concept in terms
of defining essential characterisiics ané accom-
plishing their measurement. Despite extensive
theoretical statements, experimental investiga-
tions, and measurement attempts, little practical
progress has besn made in predicting important
aspects of hurnan behavior through the use of
measured motivational attributes. The stand-
ardized tests designed to measure motivation per
se would be of unknown valuz for predicting an
SIE measure because motivation is such a complex
and at times vague phenomenon at our present
state of knowledge. Certainly the dimensionality
of motivational characteristics is not ncarly so well
defined or studicd as is the dimensionality of
intellectual talents.

Approach to the Problem

One psychological measurement technique
which has had great success in a number of areas
and which can involve motivational components is
the biographical information approzch. Biograph-
ical information refers to a collection of multiple
choice questions in which an individual describes
himself and his backgrcund; some of the questions
are similar to those found on an application blank.
The rationale i using such an approach is very
simple—that past behavior and sclf-perceptiuns can
be used as an indicator of future vehavior.

The biographical comelates of taleat and
achievement, or what might be better termed the
non-intellectual measures of performance, cover an
area of research that has been growing rapidly
during the past 10 years through the increased
availability and capability of high-specd com-
puters. Since the biographical approach typically
involves a wide variety of heterogencous items, it
has been used to identify a wide variety of differ-
ent kinds of potential capabilities including
successful performance among scientists, execu-
tives, nurses, graduate students, and army officers.
In many of these studies, the criterion measures of
performance have been relatively impervious to
prediction by other kinds of selection devices such
as aptitude, achievenient, or personality tesis.

The main focus of the present study is to
exanine the effectiveness of a specially developed
Biographical Inventory {BI) to predict voluntary
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elimination from UPT, hereafter Jabeled UPT-SIE.
Contingent upcn successful resuits in predicting
UPT-SIE, the scope of the research will be
expanded to include the prediction of motiva-
tional criteria in cother Air Force training pro-
grams. The degree to which the motivational and
other components underlying the SIE category are
general or specific to the SIE-derived criteria could
be examined by testing the extent to which the
results generalize to other important ctiteria with
assumed motivat. _nal components.

The addijtional Air Force training programs
which would be subject to inclusion are Officer
Training School, Undergraduate Navigator
Training, ané Undergraduate Helicopter Training.
The latter two progra:ns along with UPT are
advanced flying training programs which may be
entersd from a number of sources, two of which
are Officer Training School and Air Force Reserve
Officer Training Corps. Each of thest additional
training programs has a voluntary elimination
category and other elimination categories, some of
which paraliel those in UFT.

There are some predictable differences in over-
all elimination rates for students who enter flying
utaining programs irom the diflerent source
programs. The smallest percentage of washouts in
UPT is among those from the Air Forze Academy,
while the largest percentage is from OTS. The
magnitude of the problem: of volurtary elimina-
tion from UPT is much greater for those who enter
from OTS than for those who enter through any
oiher training program. Consequently, the :najor
effort of the project is concerned with attempting
to predict which UPT students who entered from
OTS would ve likely to become self-initiated elim-
inees.

The research was planned to incude three
interdependent phases. Phase 1 is concerned with
analyzing the SIE criterion problem and its
motivational components. The criterion analysis is
expected to continue throughout the program, and
10 serve as an information source particularly for
Phase 11, the prediction study. The prediction
phase, which will include a specially constructed
version of a B, i3 the most critical component.
Hopefully, it will result in an operational seiection
technique for imp:oving selection decisions by
capitalizing on an increased understanding of
motivational factors functioning in Air Force
training programs.

Fending successful results in Phase I, Phase 11
of the program will be concerned with the meas-
urement of motivational change as a function of
motivational training. The motivational ¢’ .ange
aspect adds an important dimension *o the overall
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study by evaluating attempts to modify motiva-
tion and thereby compiementing the selection-
oriented aspects of Phase I1.

The purpose of this report is to review relevant
literature, to present the overall research design of
the project with respect to the three phases, and to
repori on specific procedures and results obtained
in the first year of dsta collection. All of tiie
progress section deals with progress reached in

Phase I and I, since intensive work on Phase I}
has not yet begun.

Il. REVIEW OF THE LITERATURE
Occupational Motivation

While there has been a good deal of interest in
the impact of motivational variables upon occupa-
tional performance and tenure, operationalizing
these motivational variables has accomplished little
in the way of enhancing prediction. In fact, these
scem to be some definitional problems in detes-
mining what qualified as a motivational variable
across differing theoretical points of visw. A brief
discussion of the more prominent theories of work
motivatior. may allow for some clarification of the
problem areas which exist, and may suggest some

televant motivational dimensions to be studied as
potential predictors of voluntary elimination.

In their review of motivational theory asit had
been pursued in the study of managers, Cummings
and ElSaimi (1968) concduded that Herzberg’s
motivation-hygiene conceptualization and
Maslow’s hicrarchical theory sparked the two
dominant lines of research that emerged during the
decade prior to 1968. Although Herzberg's theory
has generated research with equivocal conclusions,
the sheer volume of research and comment it has
spawned testifies to the theory’s mmpact on the
field. In short, the twe-factor structure inherent in
the motivation-hygiene theory states that the

opposite of job satisfaction is not job dissatisfac-
tion, but raiher a lack of job satisfaction. From
the same theoretical basis, the opposite of job dis-

satisfaction is not job satisfaction, but rather a
lack of job dissatisfaction.

For Herzberg, job satisfaction and job dissatis-
faction are both feelings which stem from specific
clerients of a job situation. Elements which contri-
bute to job satisfaction, however, are not the same
as those which contribute to job dissatisfaction.
The former clements are called “satisfiers™ or
“motivators™ and are concerned with job conteni
consideratiors such as achievement, recognition,
and intrinsic interest i the task. The elements
which contribute to job dissatisfaction are called

TR PN

“dissatisfiers” or “hygiene,” and they indude
aspects of the job context, such as supervision,

physical environment, salary, and working
conditions.

Herzberg’s theory is essentially one of envison-
mental or organizational contro] which in tumn
leads to changes in motivation. As such, it is not
directed to the problem of predicting who will
exhibit high motivation in a given organization.
Rather than postulating motivational diinensions
upon which people may be ordered, Herzberg
assumes two general motives charactenstic of all
rmen. Those general motiives are the seeking of
potential and the avoidance of pain or displeasure.
The degree to which motivation is exhibited in an
organization is, then, dependent upcn organiza-
tional characteristics rather than individual diffe:-
ences in motivation. Upon viewing the problem of
deficient motivation in a training program such as
Undergraduate Pilot Training, Herzberg wruld
suggest organizational change rather than increased
predictive power as *he bdest solution. In fact, thye

is exactly what he has suggested (Herzbery
Winslow, & Majesty, 1969).

Whtile it is recognized that selectiori and training
in the fonm of organizational design may supple-
ment each other nicely, the scope of this project is
presently concerned with problems more directly
related to motivational differences between people

than defining other more extra-individual organiza-
tional characteristics.

Maslow’s work in developing his hierarchical
theory of motivation has led to a number of
stadies, including those by Porter (1961, 1962,
1963a, 1963b, 1963c, 1964, 1967) in which levels
of need satisfaction as influenced by various
organizational variables have been investigated.
The hicrarchical theory holds that needs or
imbalances are characteristic of all men ard that
certain needs are prepotent over others: that is,
they will be subject to need reduction behavior
prior to attempis to reduce other higher order
needs. Specific sets of needs in order of their
prepotency include physiological needs, safety
necds, love needs, esteem nceds, and scif-
actualization nceds. Indivilual differences in
motivation are reflected by varying levels of need
satisfaction across the classes of nceds. Behavioral
Jifferences would be the result of the lowest level
of need which is unfulfilled. Because Maslow’s
theory is based upon need satisfaction obtained
fiom the environment, it acknowiedges the impor-
tance of situational determinants of behavior. But
since it is a more general theory, it docs poten-

tially allow for prediction from general patterns of
need deficiencies.
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Some attempts have been made to synthesize
the motivatiop-hygiene and the hijerarchical
theories (Soliman, 1970; Wolf, 1970). In general,
Herzberg and Masicw are talk ng about two sides
of the same coin, with Herzberg s:ressing the end
state of motivational behavior (i e. satisfaction or
dicsatisfaction) and Maslow stressing the force
(i.e., rted) which directs one toward that end
state.

Since Maslow zppears to somewhat more
interesied in the force which prompts behavior
than in the situational determina  , it would seem
that he offers more toward specif, ¢-g motivational
differences between peopie which may be exam-
ined as predictors of voluntary elimination.

McCielland, Atkinson, Clark, and Lowell
(1935) have emphasized the Need for Achieve-
ment as an importan; motive in determining work
behavior. Alihough McClelland has lately become
concerned with otlter notives such as Need for
Power, most of his rescarch has been directed
toward developing understanding of those people
who strive toward achicvement. His theoretical
positica is most closely associated with the need-
press theory of Murray (1952), the major
difference b-ing that McQlelland has taxen a more
microscopic analysis of one of the needs originally

propos:d by Murray. McClelland’s conceptualiza- -

tion of Need for Achievement is that it is a

dimension of motivation which can be used ina .

predictive model, but which is also subject to
change die to training. Thus, while it interacts
with the situation to produce behavior, it & a
motivation dimension upon which individual
differences exist. The same analysis applied to
Need for Achievement would be applicable to
other necds in the tradition of Murray.

In spite of the meaningful theories citad,
attempts made toward developing measures of
needs as defined by either Murray or McCleliand
have as yet not met with gicat success in pizdic-
ting actual pcrformance or tenure criteria.
Measurements made through projective techniques
(e.g.. Thematic Apperception Test) have proven to
lack inter-scorer reliability (Lindzey #- Heineman,
1955). Equaily important in a situation where
large numbers of applicants aze being tested is the
prohibitive amount of professional ii.ae required
to administer and score most projective tests.

Objective measures of Need for Achievement
also appear to have fallen short of achieving utility
in predicting performance or tenure criteria
(Edwards, 1954: Gough, 1965: Hemmans, 1970:
Mukherjee, 196%; Stern, 1970). Of the objective
measures used, the California Psychological
Inventory’s (CPI) two achievement scal:s, Achieve-

7 4 § N s 2l S iy

ment via Conformance and Achievement via

Independence, ha. < sttained moderate validity in

predicting achievement in academi-. settings.

Perhaps one of ihe major limiting factors of
objective measures of Need for Achievement has

veen the multidimensionality of criteria as well as’

of the predictors. Inclusion of items in test scores
which comrelate with the total score but not with
the criterion only serves to increase the nonvalid
variance of the piedictor. Some efforts are being
made to apply reductionistic techniques to
personality constructs in hope that both predictive
validity and comstruct validity may be increased
(Fiske & Pearson, 1970). Attempts to sort out
dimensions of various personality constructs have

resulted in much debate over the impact of such |

aspects as social desirability, endorsement fre-
quency, and keying ditection of items (Edwards,
1957; Jackson & Messick.. 1961; 1965; Rorer &
Goldberg, 1965). As a solution to the confounded
components of test score meahing, Block (1965)
suggests that criterion-oriented personality tests
lead to the most meaningful interpretations since
they are based upon empirical validity.

" Other less fully developed strategies of defining
and measuring occupational motivation have used
more of 2n empirical validation approach. Drawing

from Atkinson’s (1964) work, Hackman and .

Porter (1568) have developed an expectancy
modei which they have used primarily to predict
job pesformance. However, the theoretical rela-
tionship between expectancy and incentive would
scem to 2p0ply as well to turnuver as to perform-

Using a sample of scientists, Goodman, Rose,
and Lurcon (1970) have compared the validity of
the expsctancy model of Hackman and Porter to
tiree other models of n.ctivation which were
selected from the work of Pelz and Andrews
(1966). The three models of Pedz and Andrews
included direction orientztion (ie., advancement
of science or advancement of s2lf-siatus in the
organizatiun), source of motivational stimulatica
(whether internal or external), and job dedication
(i.e.. intensity of work motivation). The
expectancy model provided the best predi¢tor of
work performance among scientists and engineers.
One of the suggested reasons for the superioity of
the expectancy model was the more criterion-
specific nature of the predictor variables used

As a concluding comment on theories of
motivation, it appears thay while there nas been a
great volume of research on attitudinal and
motivational variables as they appear in the
industrial anvironment, it may be that such
rcsearch has genérated more heat than light.
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Hinrichs (1970) points out that one aspect which
has be2n consistently missing from cument
research on motivational attitudinal variables is a
sophisticated examination of their relationships to
organizational outputs such as productivity, tum-
over, and absentecism. Ore feature which the avid
proponents of empirical scale construction have
consistently stressed is that the failure to base
motivational constructs upon those aspects of the
individual which actually relate to observable
behavior has resulted in theories of occupational
motivation with very weak ties to behavior.

The following section deals with some general
and specific correlates of tumover and provides a
second -basis of suggesting technique and content
which may unravel some of the complexities
inherent in motivation.

Tumover and Motivationa! Criteria
The understarding and prediction of turnover is
replete with specific problems which are not
generally characteristic of the understanding and
prediction of job performance. An employee
either leaves his job one way or another, or he
remains on the job. Once he leaves, he usually is
, not given the opportunity to leave again, simply
because he is not rehired. On the other hand, job
performance can typicaily be conceived to consist

of certain dimensions of goodness or excellence
along which employees can be ordered.

Although it may be argued that there is really a
. centinuum which underlies the turnover variau'»,
thus Ttendering it a false dichotomy, the fact
remains that it is usually manifested as a dichote
mous variable. Only under very unusual circum,
stances may an employee partially leave a position
and thus brezk up the sharp dichotomouis nature
of tumover. Such a possibility, however, appears
to be limited largely to cases such as those
involving proiessional personnel who work across a
number o{ organizations.

The discussion of turnover presented in this
rsport is intended to evaluate the success in
prediciing tumover achieved with various types of
predictors and techniques. In addition, studies
which involved similar motivationally relevant
criteria and, which were conducted in a military
environment are included.

Schuh (1967) has revicwed the literature con-
cerning the prediction of tumover across a variety
of organizations, and has commented on ihe
success of various ciasses of predictors including
intelligence tests, aptitude tests, interest tests,
personality tests, job satisfaction questionnaires,
and biographica! information.

Intelligence tests and g >rsonality tests demon-
strated no systematic relationship to tumover as
resuits have been positive, negative, unrelated, and
even curvilinear. Aptitude tests revealed reiation-
ships very similar to those for intelligence tests and
personality tests with one interesting finding
demonstrating that aptitude tests couid predict
tumover among those discharged, but nct among
those who left voluntarily (MacKinney & Wolins,
1959). Evidently, factors other than ability are
behind voluntary attrition.

Some more positive results in prediction tum-
over have been obtained with interest inventories
(Dann & Abrahams,1970; Wiskoff, 1969), job
satisfaction questionnaires (Herzberg, Mausner,
Peterson, & Capwell, 1957; Kesr, 1948; Vioom,
1964), and biographical information (Dann &
Abrazhams, 1970; Wiskoff, 1969). Non-intellective
dimeasions measured by such devices scem to bear
stronger empirical and theoretical relationships to
fongevity in a particular job or position.

Those who have conducted predictive studies
dealing with motivationaliy relevant criteria in
pilot training and other military training programs
have investigated a variety of predictors. For
cxample, biographical self-report items have
demonstrated the ability to differentiai~ between
“pilot aspirants™ and “non-aspirants” (Ciarlo,
1964), while projective scoring techniques,
utilizing motivational constructs, have been unable
to provide much utility in predicting completion
and elimination criiesia at the Air Foice Academy
(Mills, 1969). 1t is particularly disconcerting to
note that in the latter study, elimination for lack
of desire, the criterion most related to SIE on a

conceptual basis, was the least predictable elimina-
tion critesion.

In an Air Force study of the measurement and
prediction of scientificcperformance, Bl keys
(both empirical and a priori) were the most valid
psychological tests of the 130 predictors used to
predict aver 50 criteria (Taylor, Smith, Ghiselin, &
Ellison, 1961). Among the other motivational
predictors tried were Mimmum Satisfactory
Ability Leve! rating scales developed on the
project to show the person’s minimum aspiration
level. These scif-descriptior scores were also
compared with self-ratings on the corresponding
present abilities to yield difference scores showing
the degree of aspiration o cach person. On the
average these motivational scores were valid for 25
percent of the 50 on-thejob criteria. quite an
effective “batting average™ for such suort and
cconomical devices. Of special note was the
finding that a supervisory rating of motivation was
validly predicted by three g priori keys from the
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BI and six self-ratings. A motivational Bl key was
also develeped to predict the motivation ciiterion.
Although this initial empirical motivational key
did predict succcssfully at a very high level on the
initial keying sample, no opportunity was available
to obtain cross validities.

A further series of selated studies has been
carried out over a number of years with support
from the United States Navy. In these studies bio-
graphical data were used to predict a variety of
criteria including Officer Candidate Performance
(LaGaipa, 1960), Success in Flectronic Schools
(Thomas, Thomas, & Swanson, 1965), Naval
Reserve Officer Training Corps Selection
(Neuman, Githens, & Abrahams, 1967), Retention
of Enlisted Personnel (Dann: & Abrahams, 1969);
Wiskoff, 1969), Career Motivation (Lau, Lacey, &
Abrahams, 1969), and Navai Academy Disenroll-
ment (Dann & Abrahams, 1970).

These studies have typically involved a limited
number of bicgraphical items {c.g. 50 to 75) and,
in additicn, have not inciudzd many types of items
which are often included in some biographical
studies such as interest patterns, aspirations, and
values. The studies have met with varying degrees
of success which may in rart be due to the limited
scope of the biographical data studied. One of the
most relevant and promising studies (Dann &
Abrahams, 1970) concerned Naval Academy Dis-
enrollment and used 35 biographical items, fargely
open-ended, and the Strong Vocational Interest
Blank (SVIB). Cross validities in the twenties and
thirties, 1espectively, for the two instruments were
obtained in predicting the disenrollment critcrion.
Wiskoff (1969) also investigated background
information and the SVIB as predictors of officer
tetention. In both cases special empirical keys
were devcloped and cross-validated, resulting in
significant but not striking correlations. Again, a
very limited number of biograghical items were
used.

It is not surprising that empirical test construc-
tion from biographical iteins has demonstrated
validity in predicting motivationally zelevant
criteria in military training because biographical
information has proven itsclf to be a most success-
ful tool for predicting various criteria of both
academic and occupational performance (Taylor &
Ellison, 1967). Biographical approachss, when
they are not unnecessarily restricted in item
content, allow for a unique combination of sound
technique built on the impostance of predicting
actual behavior, coverage of multiple content
arcas, and the cmpirical determination of motiva-
tional aspects underlying voluntary elimination.

ill. RESEARCH DESIGN

This section presents an overview cof the
research strategy for the entire study as it was
envisioneG carly in the research project. Hence,
somre of the research efforts discussed here have
beea completed, some are currently in process.
and others are yet to be carried out. Later sections
desciibe the actual research and development
completed in the first * ear of data collection.

Phase I-Anatysis of the Criterion
Problem

Since the major criteria in the present study are
those based on the SIE group from UPT (UPT-
SIE), the criferion analysis focused on critical
aspects of the SIE group. Particular attention was
to be given to the motiivational components of
those in the SIE gioup. While the usual rationale
for studying the criterion preblem is to turther the
efforts for the development of new cri.<on
measurcs, the analysis of the SIE attrition group
was not meant to supplant it as much as to
increasc understanding cf its dimensionality and
thereby allow for better prediction. Goals of the
analysis of the SIE attrition group were to deter-
mine its rclationship to nther critetion groups,
consistency across training sites, predictability,
relevancy, and degree of contamination and bias.

The analysis of the criterion has been referred
to as Phase | of this research project, and was so
designated because it was initiated first rather than
because it totally 2nd discretely preceded Phases I
and IIl. Phasc I actually continues to be an
important effort throughout the duration of the
project, as is indicated by the block-flew diagram
depicted in Figure 1.

A preliminary criterion anclysis of 224 SIEs
from UIPT was completed using data available early
in the project from the 1969 Faculty Board
Proceedings. The analysis was concemed with
classifying into subcategories those trainees who
belonged to the SIE attrition grouvs, and was
limited to the information readily obtainable from
those records. The texts of the records were
reviewed by a rescarch staif psychologist, who
then classificd the major reasons for dropping out
of training as expressed by cach trainee. This
analysis was geite hcipful in construction and
sclection of predictors. Although ‘nfeiences
concerning the nature of future SIEs ware made,
no confident inferences concerning differences
between SIEs and non-SHEs were possible since no
dzta were yet available on successful graduates of

UPT.
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Continued analysis will be conducted with the
trainees who made up this study’s sample. Whereas
the earlier parts of the analysis were designed to
give clues as to what kinds of items were needed to
predict who wouid voluntarily drop out of train-
ing, the latter stages would be concemed with
examining the psychometric limitations on the
obtainable validities.

Since there are SIE groups in other Air Force
training programs, the opportunity would present
itself, in the validity generalization stage of the
prediction phase, to determine if there were
common characteristics among SIEs regardless of
training group. Similar sets of validities would
suggest that there were common characteristics,
whereas differing pattemns of validities would
suggest uniqaeness whick is situationally deter-
mined by the nature and setting of the training
program.

Phase I 1-Development of the
Predictor Battery

The predictor phase of the project is presented
graphically in the upper .ection cf Figure 1. As
can be noted, Phase 1I began with the building of
an item pool. The item pool was developed from
the criterion analysis and fiom information gained
through prior biographical research, as reviewed
previously. The item pool contained approxi-
mately 2,500 items when the selection of items for
the first predictor batiery was made.

The 899 items chosen for the first battery,
Predictor Battery A, were selected from the item
pool through a number of bases. Two Bls with 300
and 299 items respectively were developed to
ensure a wide range of content from those items
which had qualified for the initial item pool. In
addition, the Activities Index, a 300-item person-
ality test, was chosen as a result of early data
analysis reported on an ongoing project at the Air
Force Academy.

Data analysis of the first predictor battery was
designed to yield two types of information that
relate both to validation and to item retention.
The design would involve validation utilizing both
intemal and extemnal criteria and both a priori and
empirically developed keys. The approach was tc
be criterion-oriented in that the primary objective
was concerned with discovering which individual
items and groups of items were predictive of the
criteria. However, a priori scores such as those
measuring constructs can be used in a criterion-
oriented approach through multiple regression, a
procedure which enhances prediction when there
are a number of scores all related to a criterion but

P Ay g e O T e S e g

only slightly related, unrelated, or negatively
elated to each otaer.

Since the data analysis was to be a continuous
process as data became available, this would
permit a selection of items for the second battery
that were the most valid predictors. The second
predictor battery, Predictor Battery B, was to be
constructed by dropping the invalid items from
the first battery, retaining the valid items, writing
new items, and selecting item: from thc pool
which should best serve to increase the validities
obtained with the first battery. This process is
depicted in Figure 1 by the arrows running irom
the fiist predictor battery o the valid items and
then to the second predictor battery. The arrows
aitaching the valia items to the item pool
reprasent an examination and comparison of valid
items with items from the pool to best select new
items for Predictor Battery B. The invalid items
were sifted out of the first predicior battery and
omitted from future consideration, as shown by
the arrow stemming fiom validation to invalid
items.

The analysis of Predictor Rattery B would
involve the same general techniques as employcd
with the first bastery, as can be seen from the
similar structure of the block-flow diagram about
the validation of the second predictor battery.
Then cross validation keys would be produced to
predict each of the criteria used in the study, and
the battery would be shortened to include only
valid items. Assuming successful findingz, the
resulting set of items would comprise a predictor
which could be the basis for wvalidity
generalization.

This third battery, Predictor Battery C, to
include the most valid items in Batteries A and B,
would be suitable for comparing vaiidities for
Officer Training School, Air Force Academy,
Undergraduate Pilot Training. Undergraduate
Navigator Training, and Undergraduate Helicopter
Training. Validities would be generated using the
empirical keys developed in the first and second
predictor batteries. Where possible, new keys
would also he developed in order to ascertain the
usefulness of these specially developed keys as
opposeé to the keys developed in the first two
batteries.

Phase {{1—Measurement of
Motivational Change

The selection aspect of the study operated on
the assumption that lhere were measureable indi-
vidual differences. which existed at the time the
selection battery was completed, which were
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stable cnough to predict success or failure in the
training programs under consideration, and which
could be used in future selection situations. A
further point of concern deals with the possibility
that some change in those individual differences
used for sclection may occur as the result of time
or experience in the training program under
consideration. As an approach to the problem of
change, there would be readministrations of
selected items from the test battery at the conclu-
sion of the training programs. The intent of the
readministrations was to ascertain which items
were subject to significant change in response as a
result of exposure to Air Force training. There
were at least two possibilities for shifts in attitude,
One would be reflected by trainces who success-
fully completed training, and the other would be
reflected by those who failed to complete the
program (or onc rcason or ansthier, The various
possibilities will be examined, and training recom.
mendations based upon relevant cenclusions will
be discussed.

Interrelationships Among
Phases

It should be apparent that the three phases of
the project are complementary and interdepend-
ent. The predictor phase is to some extent
dependent apon the analysis of the criteria and the
criterion anulysis would be augmented by informa-
tion gained as a result of the predictor phase. The
measurcment of motivational change is closcly
related to the understanding of the criterion
problem and its motivational components. The
operational aspect of the measurcment of motiva-
tional change is the testing component of the
predictor phase.

1V, PROCEDURE

Whercas the previous research design section
revealed the overall project design, the present
progress section is intended to deal with specific
methods and procedures used, results obtained,
and conclusions and recommerdaticns reached
after the first year of data collection. As such it
deals exclusively with accomplishments in the
critcrion analysis phase (Phase 1) and the
prediction phase (Phase 1) of the study.

TMelvin S. Majesty, 1969: personal communication,

2Collection of the UTS data was supervised by LtCol
Mclvin S, Majesty with the aid of Sgt Paul Moomy of
AFHRL/ED and Dr, Blair McDonald of the University of
Utah,

Predictors

The research design section presentea the
gencral strategy in the development of predicior
measures in the treatment of the criterion analysis
and predictor phases of the project. The first step
in the development of the predictor measures was
to gain as much information as possible concerning
the nature of the primary attrition group,
UPT-SIE. Information concerning the nature of
the UPT program and perceptions of charac-
teristics of SIEs vwere gathered from various Air
Force personnel who had contact with the UPT
program and from official Air Force records. The
impact of these analyses was directly channeled to
the developinent of the predictors.

An item pool was accuinulated by writing new
blographical items suggested by the criterion
analysis, by selecting items used in previous bio-
graphical research which had demonstrated
validity aguinst criteria conceptually similar to SIE
attrition criteria, and by selecting existing -tests
which purportedly measured personality or
motivational attributes appearing to underlie the
SIE phenomenon. The item pool contained
approximately 2,500 items whea the first pre-
dictor battery, Predictor Battery A, was formed.
The selection of items included in Predictor
Battery A was based to a great degree upon
synthetic validity approaches and upon informal
hypotheses resulting from the analysis of the
criterion.

The 899 items chosen for Predictor Battery A
were selected to ensure a wide range of content
from those items which had qualified for the
initial item pool. The final 899 items choscn were
dividled among thrce test forms, Biographical
Invemory Forms I and [ and the Activities Index,
a 300-item personality test which yielded 30 Need
Scores and {2 Factor Scores of reported motiva-
ticnal signiticance in a study at the Air Force
Academy.! Bl Form | also yielded four a priori
scores for Motivation, Academic Performance,
Creativity, and Leadership. BI Form 1l was
sufficiently new that no a prioni scores were
available,

Data Collection and Sampte

Battery A was administered to all active
students in the OTS program operating st Lack-
land Air Force Basc, San Antonio, Texas. Testing
began January 1970 and was terminated
November 1970.2
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Each entering class of OTS students was tested
within two weeks after their entry intc OTS. Two
exceptions io this procedure occurred during the
early stages of the project when two testing
sessions, one in January 1970 and one in April
1970, were used to gather predictor data from
cight OTS classes. Four OTS classes were tected
during each cf the two testing sessicus. After a
commitment was made to the commander ¢f OTS
to examine attrition in OTS itself, it was dzcided
to iest all trainces carly in OTS toavoid differ-
ential selectivity operating across classes. Testing
of mcre than one class at a time resulted in some
classes heing assessed early in OTS and others late
in OTS. Hence, OTS attrition percentages for
those classes on whom predictor data became
available would have differed depending vpon the
point in the OTS training program at which they
had been tested.

The total sample used in the data analysis
consisted of 645 Air Force trainces who were
scheduled to enter UPT upon successful
completion of their 12.week OTS progran.
Although every attempt was made to test all
subjects in the Lackland Air Force Base OTS
program, beginning with OTS class 70-08, some
students cluded the sample by dropping out of
raining prior to administration of the predictors.
Due to the one-shot nature of turnover criteria,
these unpretested OTS dropouts, however, did not
explicitly bias the samgle on any of the UPT
attrition criteria; ie., they uever get to UPT and
could not have dropped out of it.

At*-ition data consisted of the varicus possible
types of dropouts from cither OTS or UPT. These
classes of attrition groups formed the basis for the
attrition criteria to be discussed in a following
section. The actual collection of the attrition data
was carricd out with the cooperation of these
personne! administering the OTS and UPT
programs. Periodic lists of climinces were sent to
the rescarch facility at the University of Utah for
processing.

Criteria

Table 1 presents the strategy involved in
developing external criteria from sclected combi-
nations of the nine attrition groups and the success
group in OTS and UPT. Each column in Table 1
presents onc of the seven external criteria included
in the first cross validation run of Predictor
Battery A. ltis important to distinguish between a
ctiterion group {c.g.. UPT-SIE) and a criterion. A
critcrion always implics samne scoring continuum
and thus must include two or more criterion

ST - Ixs.

groups. These criteria were selected either on the
basis of their hypothesized relevance to the
objectives of tie project, or in terms of the
numbei of subjects available in each of their
attrition categories. Obviously, a lurge number of
subjects was desirable in order to stabilize the
deveiopment of the scoring keys and to increase
the probability of obtaining significant repeatable
results.

Each criterion represented a different scaling
technique or a diiferent attrition category being
compared to the success group. The intent in
working with a number of combinations of groups
was to try to determine which measures and which
scaling techniquss would be most predictable.
Thus, for Table 1, Criterion 1, thos2 who clected
to eliminate themselves during UPT (UPT-SIE)
were coded as 1, those continuing successfully
were coded as 0, and all other attrition categorics
were coded as missing data and thus did not enter
into the analysis of that criterion. Criterion 2 was
made up of UPT Flying Deficiency (UPT-FD)
coded as 1, successes as 0, and ali others as blank.
Criterion 3 was a composite of SIEs made up of
cither OTS-SIE or UPT-SIE categorics both of
which were coded as 1, with successes as 0, and all
others blank.

Criterion 4 included all criterion categories
except tie two Medical Elimination groups
(OTS-MED and UPT-MED) which were thought to
be impervious to prediction. Criterion S, Total
Attrition, was concerned with all those who
attrited either from OTS or from UPT, regardless
of the reason for their elimination. All successes
were coded as 0. There were no cases coded as
missing data for this criterion measure.

Critericn 6 involved a hypothetical scaling
technique and assumed that those who elected to
climinate themselves from OTS could be character-
ized as being higher on a turnove: criterion since
they climinated themselves carlier from the
training programs than those in UPT Using this
rationale, the OTS-SIE subjects could be scored as
less satisfactory flying officers or less motivated
than those who clected to withdraw during UPT
and whc would he somewhat closer to the
successful completion of the program. To reflect
this scaling. the OTS-SIE group were coded as 0:
all other attiition categorics were coded as blank
or missing data and were not considered for this
criterion.

Criterion 7 represented an alternative rationale
for combining OTS-SIE and UPT-SIE. Since the
cost to the Air Force was greatest for SfEs from
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Table 1. Scoring of Criteria Developed from OTS and UPT Attrition Groups and Success Groups

Criterion Measure®

- Nin
Atterition 1ad Success Groups 1 2 3 4 5 [ 7 Groug

Undergraudate Pilot Triining

1. Scif-Initiated Ehmination (UPT-SIE) 1 1 1 i ! 2 92
2. Medical Elimination (UPT-MED) 1 28
3. Flying Deficiency (UPT-FD) 1 1 1 io?
4. Military Training Deficiency (UPT-MTD) i 0
5. Manifestations of Anxiety (Ul T-MQOA) 1 1 19
6. Other (UPT-Other) 1 0
Officer Treining Sthoct
7. Seif-Initiated Elimination (OTS-SIE) 1 1 i 2 1 35
8. Medical Elimination (OTS-MED) 1 29
S Miiitary Training Deficiency (OTS-MTD) 1 I 12
Success Group 0 0 0 0 0 0 0 320

Total N 644

T€ach ciiteriun measure must encompass at least two contrasting groups. Hence, while it mzkes sense .0 speak of
the LPT-SIE criterion group, one caninot speak: of the UPT-SIE critcrion unless the grouds which are coatrasted widh the

UPT-SIE criterinn groups are specificd.

UPT, these individuals were coded as highest, a
value of 2, on an econcmic value critenien. This
rationaie was followed with the hope that scaling
these candidates as highest would perthaps increase
the possibihty ot identifying them with the BI
data, T OTSSIEs were coded as 1, and successes
wege coded as C for this measure.

Across aft the externa criteria the stceesiful
tizees, who werc coded ss 0, veere Gom OTS
ciasses 70-08 or 70-09 and were stuw, active trainees
in UPT ai the time Jduta analysis began. Trainess
from subsequent QTS classes, 70-10 and beyond,
were not incleded i the sample uniess they had
already cropped cut of CTS ur UPT. The rationale
for excluding aciive trainces from the siceess
criterion group who came from OTS classes
stibsequent to cass 70-09 was that these trainces
kad not been in UPT long encugh to yield a
success grouvp relatively uncontaminated by
potential eliminees, a prospect which would have
imposed severe restrictions on  the ability to
discriminate between successes and failures. On
the other hand. climinees from OTS classes
subsequent to class 7009 were included to
incrcasc both the base rates and the absclute
number of climinces to 2 level which wauld
cnhance and stabilize the validation results and to
offset the somewhat spuriously low basc 1ztes
among OTS classes 70-08 and 70-G9. Tne jow
criterion base rates for OTS classes 70-08 and
70-09 stemined from fate testing of those classes

and the resulting selection compuosition of those
groups.
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For numposes of the siudy, the tenn iaternal
criteria rcfers to measuces which resudted from
item responses gathered concurzently with the
predictors. lncluded among the internal criteria
was a Self-Rated Lack of Dedication o Com-
pleting UPT, and three factor scores fiom the
Activitics Index- Motivation. Subnussiveness, and
Expressiveness. The purpese of using internal
criteria such as these was to generate biographica!
keys io add to the meaning of the keys huiit
ugainst the catemal criteria, and tc generate
addiiional keys to be relaied to external criteriz.

Vdidatior. of A Priori Scores

The data anaiysis reported here included the
validation of @ priori scores. the constructior. and
cross validation of new keys, and the 2nalysis of
the SIE atviition group into subcategorics.

A numrber of Bl scoring keys developed in prior
studies as described in the literatieze revisw were
avaiiatle and carned over into the present study.
These Keys were retained in order to examine their
potential validity aad to help define other vari-
ables inciuded in the study. The four a priori Bl
Keys included a Motivation key, a Creztivity kev.
an Academic Peiformance key. and a Leadership
key. Ia addition to the four Bl key scores. 30
Need Scores and 12 Factor Scores were obzained
from the Activities Index. AR of these g priori
scores were coniclated with the seven external
crileria for the total sample of 645 trainces in
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Tavle 2. Characteristics of Key Building Sample®

oTSs UPT- UPT- UPT. UPT- UPY- UPT- OTS- OTS- OTs- Oropout
Class SIE MED FD MYD MOA Other SIE MED NYD Subtotal Succeis Total
7008 12 5 10 c Y 0 0 0 0 29 62 91
7009 19 H 24 0 0 0 0 1 6 51 150 201
Subsequen?
Classes 31 13 39 0 1i 0 24 18 4 140 0 140
Total 62 9 73 0 i3 0 24 19 10 220 232 432

—

3Gee Table 1 “r definitions of the abbreviations used as the calumn, headings.

order to obtain the hest estimatu of the population
values of the sespective validities. Sirce the a priori
scores wese aot constiucted as a  esult of iiem
analyses cornducted upon the samgple studied in
this praject e, the scoring was determined prior
to ths project), the usual concern with cross
validation was already satisfied.

Constiuction and Cross
Validation of New Keys

Table 2 presents the composition of the first
sample on which keys were bailt, described
teoms of both the OTS class number from which
the subiccts osiginaied and their criterion category
membership. Also presented aie subtotals of
successes and total attrition categories on the right
of tie table. The key buiiding sample was made up
cf two-thirds of the total sample studied in order
to stabilize the scoring weights.

Tie key building sample was selected in =
manaer similn to thamt employed in stoaiified
1andom sampling. Since the ciiteria to be predic-
ted were cither combinations of two or more
different zroups into dichotumous or trichoto-
mous form and since the dase rates as well as the
abselute sices of those groups were relatively fow,
it was necessary to maintain the same base rates
that occurred in the total sample in both the key
building sample aad the cross vatidztion sample.
Thus. the procedare was to randamly split the
success group and each attrition group into the
twao-thirds and one-third subsamples for key
building and for cres validationr  purposes.
respectively.

Table 2 iliusirates how zll of the successes were
selected from OTS classes 70-08 and 7009, while
the subjects making up e non-success groups
across {he varous citeria came from gil OTS
classes 70 08 through 70-15. Tt wall be noticed that
the aambens in OTS classes 70-08 and 7009 were
approneately equal, indicating some consistency

KPS ol L=,

in the success rate acress classes. As stated previ-
ously. no successes were included in OTS classes
70-10 through 70-15 since the possibility exisied
that some of these subjects could still elect to drop
out or wouid be washed out of UPT. As indicated
in the table, the key building sanple size of
droponts plus successes waz 432, The sums
presented at the botiom of the tablc illustrate the
sampic sizc of cach of the dropout <riterion
cafegorics or groups. Even though the attrition
caicgories were experimentally manipulaied to
obtain a larger number of subjects, it will still be
noticed that the absclute sample size of each of
the attrition categories was small, with the largest
number of subjects being found in the UPT-FD
category and the UPTSIE categorv. Al cf the
other categories by themselves were far too small
for statisticaliy significant relationships tc be
found, as will be illustrated in the results section.
With the availability of additional subjects and
passage of time, these sample limitations will tend
to be resolved later in the project.

Table 3 lists the eleven criteria which were
included in the first cross validation of Predictor
Battery A. Also included in the {able is 2 notation
indirating which criteria were specifically subject
to Bl key building. Criteria 1 thoough 7 are the
external criteria which were based upon the OTS
and UPT attrition groups as explained in Table 1.
In contrast. Criteria 8§, 9. 10, and |1 are the
mternal criteria.

Criterion 8 was a Self-Rated Lack of Dedication
to Complete UPT. It should B¢ noticed by the way
the item was scored und named that a high score
reflected low motivation. Criseria 9. 10, and 11
were all factor scores taken from the Activities
Index. These measures were included with the
hope that they would help te define the 2mpirical
Kevs that were constructed.

The development of cach of the aforemen-
tioned keys required assessing the relationships of
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Table 5. Criteria and Key Building
Strategies fcr First Cross Validation
of Predictor Battery A

Stratesy  Strategy
Criterion Al sb

Extemal Criteria
1. UPT-SIE = 1; Succese = 0;

Other = Blank Key buitt  Key built
2. UPT-FD = ) Success = 0;
Qtier = plank Kcey buiic Nokey

3. OTSSIEor UPT-SIE = I;
Success = 0; Other = blank Key bupt Key built
4. OTS-SIE or UPTI-SIE or

CTSMTD or UPT-FD or

UPT-MOA = 1: Success = 0;

Other = blank Key built No key
5. Total Attrition=1;

Success=0 No key No key

6. 0TS-SIE = 2: UPT-SIE=1;

Success = 0; Other = blank Key busit  Key built
7. UPT-SIE = 2: OTSSIE = 1;

Success = 0; Other = blank Key budt  Key built

Intemnal Critedia
8. Scif-Rated Lack of Dedication
to Complete UPT No key  Key built
9. Actiities Index Factor Score
IV - Motivation Nokey  Key built
19. Activitics index Uactor Score
Vi1 - Submissivencss No key No kev
§ 1. Activitics Index Factor Score
XI - Eapressivencss Nokcy  Nokey

*For Stratcgy A, p .04 and rp;; 2> .24,
BFor Strategy B.p .05 and ry;, .24,

cach item altzmative to cach critcnion through
hiscrial and point-biscrial correlaticns. Against
some critcria, two strategies were used to assess
the cffects of these different standards of keying
oa validity. When the percentage of responses was
cqual. these standards were as follows: for
Strategy A the percentage was cqual to or greater
than 4 pewcent, and the biserial corielation was
greater of equal to 21 (p 2 .04 and ry; = 21)
and for Strategy B the percentage of response was
cgual to or greater than 5 percent. and the biserial
cerrelation was equal to or greater than .24 (p 2
A5 and ;. > .23). Table 3 presents tie Key build-
ing strategy applicd to cach of the cleven criteria.

The keying itself was accomplished by weight-
ing altematives which met the require d standards
plus 1 (+1) for positive correlaticns «nd minus 1
(- 1) for negative correlations if they otherwise
met appropriate standards. These proccdures were
followed in order to examine the erfects on the
cross validation of the developed keysen length on
the one hand and the inclusion of iters with lower
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probabilities of response and lower biscrial <orrela-
tions with the criteria on the other hand. A more
exiensive examination into these effects will be
pursued in later stages of the project when the
effects of a wider range of standards for keying
alternatives on validity will be examined.

Biuvgraphical keys to predict all selected criteria
across all samples were generated on the Univac
{108 at the University of Utali Computer Center.
In addition to the item keys generated, output
{rom the program included for each selected
criterion within each sample, the percentage of
individuals choosing euch item alteinative, and the
criterion mean for those individuals who sclected
each altemnative. The criterion mean for diclhoto-
mous criteria is directly interpretable as the
proportion of persons in each criterion category.
The program also provides the biscrial aud point-
biserial correlations of cach item alternative with
each criterion and the standard errors for those
biserials, together with the eta coefficient for the
total item continuum with each criterion and the
standard error of the eta.

In constructing a biographical scoring key to
predict an outside critcrion, the emphasi; is
usually placed on obtaining a very high cross
validity coefficient for the key ' predicting that
criterion on an independent sample. This in tum is
a function of at least four parameters: (¢} number
of items keyed: (4) the magnitude of the correla-
tions of individual item alternotives with the
criterion; (c) the cxpected stability of the item
alicrnativecriterion corcelation which in tum
varies with the significance level: and {d) item
heterogeneity.

The scoring straigegies based on the standards
utiliced as described were selected as those which
would come close to obtaining the desired balance
across the item sclection parameters. That is. 3
sufficient pumber of items would be scored, high
item-criterion correlations would be  selected
which would vicld high :cliability, and because the
wmber of items selected would be large, scme
item heterogeneity would also be obtained.

Following their devclopaent. the fourteen new
scoring Keys were used to scote the iter responses
of all the subjects in the first cross validation
sampl~ described in Table 3. This cioss validation
sample is made up of those subjects who were not
in the key building sample. Also the percentage of
persons in cach of the various criterion groups is
nearly identical to thuse in the key huiiding
sample, The reason {or this sphit-sample method of
analysis was that the use of the same group for

SRR A AT IONDAL ]

Sadn el AU B TN S 4

ansy i Arehis b e ukzil

14

3
%
X
¥
3
%
$u
E




o &% o

-
=%

- e Lo aaturirad
SRR L N T T T T
=
g
:

T ors UPT- UPT- UFT- UPT- UPT- UPT- OTS- OTS- GTs- Oropout
Class SIE MED FD MYD MOA Othe: SIE MED MTD Subtotal Success Total
7008 7 0 4 0 0 0 0 (] 0 i1 35 46
7009 10 2 i0 0 C 0 2 1 0 25 73 98
3 Subsequent
£ Classes 13 7 21 0 6 0 o 9 3 68 0 68
Total 30 9 35 0 6 (1) It 10 3 104 108 212

Table 4. Tvistribution of Cross Validation Sample Across Success and Attrition Categories

both the develor-aent of the scoring weights and
the application of these weights always produces
results which are spv Husly high and thus fails to
give an accurzte est.aate of the effectiveness of
the insirument. Cross validation of the scoring
keys on a -eparate sar:ple provides an estimate of
the effectiveness of the procedure on another
independent group.

Analysis of the UPT-SIE
Criterion Group

An analysis of the UPT-SIE criterion group
entaited a categorization ot SIEs on two dimen-
sions. The first dimension considered was phase of
training in which the student attrited. This phase
was broken down into three parts including the
T-4] phase, the T-37 phase, and the T-38 phase.
The second dimension was the expressed primary
reason for attriting as deiermined by a reading of
the Faoulty Board Proceedings. A classification
system was developed on the basis of a previous
examinatica of the Faculty Board Proceedings of
SIEs from fiscal year 1969. The possible reasons
for voluntarily attriting included dislike of flying,
lack ot desire to fly, apprehension, tension. occus-
rerce of nausea in flight, entry for commission
only, lack of career relevancy, felt lack of skill,
family pressures, conscientious objection, threat of
draft, reduction of service commitment, discon-
tent with the Air Force, deoressing effect of UPT,
and felt lack of dedication.

The breakdown of types of SiEs was intended
to provide son:e preliminary information on the
possibility of examining differen:ial predictability
of criteria hascd upon subdivision of the SIE
attrition group. The actual attempt to examine
differential predictability was not made. however,
because of the relatively small size of the
subs - :os created by dissecting the SIE attrition
gro * “t was felt that significant differences in
reas. - for voluntary elimination between differ-
ent phases of training may suggest the possibility
of diffcrential prediciability.
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V. RESULTS

This section presents the results obtained in the
first year of data collection. These will include
validation of a priori scores, cross validation of
Bicgraphical Inventory keys, utility, and subcate-
gorization of UPT-SIE. When reading the validities
presented in the tables, iv is important to note that
a positive validity obtaisied against an attrition
criterion indicates that 4 person rece’ving a high
score on the predictor was irore likely classified as
a dropout. On the other hand, a negative validity
obtained against an attrition criterion indicates
thai a person recciving a high score on the
predictor was more likely to be a successful
traince. These indications were due to the neces-
sarily arbitrary nature of assigning directionality to
criteiion measures through the numcrical scaie
values applicd to the attrition group and the
success gioup {(ie.. the sign of the validity was
determined by the decision to code dropouts as
the higher number, 1 or 2. and successes as the
lower numter, 0).

Validatioa of A Priori Scores

The validities of the a priori scores. presented it
Table 3, were based upon the total sample used in
the first cress validation of Predictor Battery A.
Since these were a priori scores, it was not neces-
sary to usc a hold-out cross validation sample to
assess the predictive value of these scores. Because
the criterion scores were based upon various attri-
tion groups and some groups were treated as
missing data, the sample size for cach correlation
depended upon the criterion used. The minimum
number of subjects for each c¢orrelation was 414,
Thus, the minimum number of degrees of fivedom
in calculating significance levels was 412.

Table S indudes the validitics of the a priori 81
Key scores and the Activitics Index scores against
the seven external criteria (sec Table 3) used in the
first cross validation for Predictor Battery A. The
primary critcrion (UPT-SIE = 1:success = 0: others
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= blank) is Csiterion 1, and Cuteria i, 3, 6,and 7
are constructed from UPT-SiEs oniy or from
OTS-51Es only, or from UPT and OTS SIEs,
together with a contrasting success group. The first
four predictors were a priori keys from the Bl and
incleded the Motivation key, the Creativity key,
the Academic Performance key. and the Leader-
ship key. Ti.z Creativity key had two significant
validities aguinst extemal criteria. However, these
were very small {-- 30 and —.11), although signifi-
cant beyond the .05 level. Since all the criterion
measutvs were scated to identify SIE as high and
success as Inw, the negative correlations indicated
a very slight tendency for those wiio eliminate
themselves to be very slightly below average or the
Creativity icore of the BI.

The next 30 predictors were the existing nced
scores derived from the Activities Index. Again,
the magnitudes of the validities obtained were
small. The most valid predictor among these need
scores v.as the Harm Avoidance Need Score which
correlaiec  positively beyond the .01 level of
significance with six of the seven extemal ciiteriz.
a meaningful finding differentiating dropouts from
successts. The second best predictor among the
need scores was the Energy Need Score which
coirclated negatively beyond the .05 level of
significance with five external criteria, again with
the meanine that the dropouts have less eneigy.
Other need scores which correlated significantly
and in meaningfil dircctions with some of the
extemnal criteria included Change, Exhibitionism,
Play, Science, Sensuality, and Supplication. All of
these scorss conelated negatively with the attri-
tion criteria, except the Supplication Necd Scorz
which had a positive relationship.

The final 12 prcdicters listed in Table 5 include
the 12 Factor Scores derived from the Activities
Index. Significant validitics were obtained for only
twe of these twelve Factor Scores against the
external criteria. Aundacizy correlated negatively
with five of the seven externai criteria beyoad the
.01 level of significance, and with six of the seven
external criteria beyond the .05 level of sigmfi.
cance, suggesting that dropouts from  flying
trzining arc less audacious. Motwvation correfated
negatively, as cxpected. with two od the external
criteria beyond the .05 level of signiticance. The
number - sigpificant vaiiditics obtained against
each of L4 seven external criteria is shown at the
bottom of Table 3. It is noteworthy that the most
predictable criteria were those which included the
UPT-SIE attrivion group. This is cvidence that the
predictors wese appropriately selected. since they
it the dropout criteria west relevant to the

purpose of the study. The single most predictable
criterion was Criterion { which was purposefully
scaled to icflect an underlving motivationd con-
tinuum dealing with the motivation to continue in
QTS and UPT.

Cross Validaticn of Biographical
Inventory Keys

Table 6 presents the criterion intercorrelations
for the first cross validation sample of Predic w:
Battery A The sample size appropriate for ¢. »
correlation is presented above the diagonal in L.as
matrix. The :ample size varied depending upon the
number of pecple in each attrition group. The
mean of the dichotomous criterion measures
indicates the percentage of failures, or the experi-
menta! base rate in the cross validation sample.
The percentage of successes vvould simply be 1.00
minus the percentage of failures. Base 1atrs for the
ttichotomous criterion measures were aot directly
obtainable fiom tlie criterion means, since the
differential weighting of the dropout groups
cbliterated interpretations in terms of percentages.
The intercorrelations of the externut criteriz which
appear in the upper left segmeat of the intercor-
relation portion of the matrix weie primarily
dependent upon part-whole celationships and the
various weighting strategics. With the exception of
the Sclf-Rated Lack of Dedication to Complete
UPT, the four internal criteria in the lower
segment of the table did not correlate highly with
the seven external criteria.

The validiiics obtained under Strategy A (p =2
04 and ry. > .21) are presented in Table 7 with
the criteria as rows and the empirical key scores as
colummns. Each key is numbcred according to the
criterion it was developed to predict: ic., in
Strategy A, the keys were developed to predict
Cri* - 1.2,3,4,6,and 7, respecuively. Reading
across a row indicatcs how well a particular
criterion was predicted by the cempirical keys,
while reading down a columa indicates haw effec-
tive a particular key was in predicting the various
criteria.

Criterion 1. which was the primary UPT-SIE
criterion, was predictabic from five of the six key
scores bevond the .01 1evel of sighificance. Three
of these Khey scores (numbers 1. 6. and 7)
nroduced identical validities of .32, Criterion 2
{UPT-FD = 1: success = 0. other = blank). a
drepout criterion not directly focused upon in this
study. was predictable beyond the 05 level of
significance with kev number 5. which was « evel-
opad to predict onc of the continuously scaled SIE
criteria. The combined dichotomous SIE criterion,
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Criterion 3, made up of the OTS-SIE group, the
UPTSIE group, and the success group, was
predictable with six out of six keys beyond the .05
level of significance. and five of these validities
were also significant * eyond the .01 level.

Criteria 4 and 5, which differ primarily in that
medical eliminces were included in Csiterion 5 but
not in Criterion 4, indicated that medical eliminees
may have indeed decreased slightly the predicta-
bility of Total Attrition. Although there were not
significant differences between the validitics
obtained for these two criteria with given keys,
there were nonctheless slight consistent drops in
validities ranging from .01 to .03.

The trichciumous versions of the SIE criteria, 6
and 7, produced 13 out of 14 vaiidities siznificant
beyond the .01 level and 14 validities significant
beyond the .05 level. Criterion ., which gave
OTS-SIE the highest weight, was more predictable
in all cases. The differences in predictability
obtained against these two criteria from a given
key ranged from .04 to .J9.

The validitics of the six key scores against
iniemal Crteria 8 and 9 indicate that some
motivational component was included in all keys.3
Very high correlations ranging from .38 to .71
were obtained from all key scores in predicting
Sclf-Rated Lack ¢f Dedication 1~ Complete UPT.
Correlations between the key scores and the
Activitics Index Factor Score on Motivation were
also all significant beyond the .01 Ievel and ranged
from -.35 to -.46. Factor Scores {or Submissiveness
and Expressivencss were not related to any of
these six key scores,

The keys that were gencrally most cffective
(numbers 1, 3, 6, and 7) all craphasized the SIE
attrition groups. Key number 6, developed to
predict one of the continuously scaled types of
dropout measures, was the most effective key: its
generality against both intemal and externad
measures provided some evidence that the key was
concerned with motivational consiructs related to
commitmeni to an Air Force flying carcer.

Table & presents the intercorrelations of the
cmpirical key scores obtained using Strategy A (p
Z .04 and ry;; = .23) it will be noted that the
intercorrelations of the five keys huilt to predict
various SIE criteria ranged from 92 to 98. The
other (sixth) key built tu predict Criterion 2
(UPT-FD = 1: success = 0: other = bijank) corre-

The validitics produced against the internal criteria
were 2l concurrent in nature, while the validities pro
duced against the external eriteria wer all predictive.

16
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lated between 61 and .67 with the above five
keys. These high intercorrelations indicate that
those people who belonged to the various criterion
groups, or attrition groups, were somewhat similar
and in some cases highly similar in terms of their
life history antecedents and self-perceptions.

Table 9 presents the cross validitics obtained
from the keys built under Strategy B (£ = .05 and
Iy;s = -24). Again, six keys were constructed and
numbered in accordance with the criterion they
were developed to predict. The first four of thesc
keys were constructed against external criteria,
and the other two were coastructed against
intemal criteria. Among the seven external criteria,
only Criterion 2 was not predicted beyond the .01
level of significance. The validities obtained against
the primary UPT-SIE criterion, Criterion 1,
demonstrated the advantage of applying a number
of keys built on different criteria to the primary
criterion. It should be soted that the primary
UPT-SIE criterion was predicted at an equal or
higher level by all four of the keys built against
other external criteria than it was by its own key.
Criterion 6 was the most predictable SIE criterion.
A validity of 42 was obtained in predicting this
criterion from the key built to predict Self-Rated
Lack of Dedication to Complete UPT. The key
built specifically to predict Criterion 6 produced a
cross validity of 41,

These results again indicate some underlying
motivational components in the criterion and
empirical keys. It is of particular interest to note
that even though the motivational score from: the
Activities Index had very limited validity in
predicting the vidous SIE criteria, the Bl key
construcied to parallel this internal criterion had a
higher pattern of correlations. This was evideriiy a
function of the empirical key being compesed of
items that were more relevant 1o the SIE-based
criteria and is indicative of the complexity of the
total motivational arca.

The patterns of validitics obiainey against the
external criteria suggested  that criteria which
included attrition groups other than OTSSIE or
UPT-SIE were less predictable than those which
included only O1S-SIE or UPT-SIE. The indica-
tion was that the goal of constructing and selecting
a battery of items which would be best able to
predict SIZ-based criteriz had been approached.
This was to be expected since no explicit attempt
had been made to tap dimensions relating to other
attrition groups through bjographical items in the
test constructicn phase.
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Table 5. Validities of A Priori Bl Key Scor.s and Activities Index Scores

Nu!nw
s crmre ry
Predictor Mean SD Items 1 2 3 4 s € ? Criterla
Bl Scores
Motivation Kev 10453 330 45 -.06 02 -08 -0z -03 -09 -07 0
Creativity Key 99.706.11 51 -03 -03 -08 -.08 -.10* -.11* -05 2
Academic Key 104.01 9.26 51 o1 -02 -03 -03 -03 -07 -.01 0
Leadership Key 10851350 26 -02 -08 -06 -.06 -7 12 0 0
Acfiviies Index Need Scoses
Abasement 367173 10 -07 -10*-04 -06 -.05 00 -.06 !
Achievement 700208 10 -.03 02 -5 -01 -03 -07 -04 (1}
Adaptability 554222 10 0 -065 00 -03 -03 -01 01 0
Affiliation 709 234 10 -.04 02 -04 -62 -02 -04 -04 0
Aggression 423219 10 -02 -02 -03 -04 -03 -04 -03 0
Change $93214 10 -03 -06 -.08 -.09* -09* -.11* -05 3
Conjunctivity 646196 10 02 03 03 06 05 03 02 0
Counteraction 747215 10 -07 -.04 -03 -07 -08 -08 -08 0
Deference 740176 10 -06 -03 -06 -0 -93 -05 -.06 0
Dominance 755171 10 -.G3 00 -02 -0 -02 -01 -03 0
Ego Achievement 660226 10 -05 -01 -.04 -903 -04 -02 -04 ¢
Emotionality 3911.71 10 -01 -06 -02 -04 -05 -03 -02 0
Encrgy 735155 10 -.10* —-.02 -.14** -08 -.09* -.16°* -.12* 5
Exhibitionism 473261 10 -06 -01 -09 -06 -07 -.10* -.08 1
Fantasied Achievement 485 250 10 -.10* -01 -09 -07 -07 -07 -.09 1
Harm Avoidance 343224 10 JA8%* 09 .18%% 17%* (7% _16%* .18** 6
Humanities, Social Sciences 646 272 10 04 07 06 .08 06 08 05 0
Impulsiveness 547174 10 -01 02 -0 -01 -01 0 -.01 (1}
Narcissism 498236 10 -04 -03 -02 -04 -03 00 -03 0
Nurturance 721221 10 -0 -02 -01 -.02 -.02 01 -.03 0
Objectivity 886 1.z, 10 04 02 -.01 00 -01 -0§ .02 0
Onder 497321 10 -03 04 -04 02 02 -05 -.04 (|
Play 5517321 10 61 ~.10* -03 -.10* -.10* -06 -.01 3
Practicalness 739214 10 -09 -03 -06 -05 -05 -03 -.08 (1}
Reflectiveness 7207200 10 -02 -04 04 -01 -02 07 00 0
Science 766265 10 -.10* -06 -07 -08 -08 -04 -09 1
Sensuality 517190 10 -.i1* -04 -09 ~-09%* -09* -.07 -.10* 4
Sexuality 483244 10 00 -02 00 -902 -.01 0t 00 0
Supplication 645191 10 08 -61 .11* 06 it J2¢ 09 2
Understanding 399115 10 -.05 00 -03 -02 -.04 00 -.04 0
Activities Index Factor Scores
S=U-Assertion 2374669 40 -09 -01 -09 -07 -07 -07 -09 0
Audacity 2331 580 40 -.17%% .07 -.15°* - 14°* - 14%* — [2* -— 16°** 6
IntcBectual 2518664 40 -04 -01 91 -01 -02 o4 -02 0
Motivation 2551526 40 -08 -02 -.16* -06 -08 -.11* -09 2
Applicd Interests 2003602 30 -9 -0 -08 -04 -04 -05 -.09 0
Ordctliness 2003 6.53 40 00 04 01 06 06 4 ¥ 01 0
Submissiveness 2382539 40 -05 -07 -04 -05 -05 -.02 -05 0
Closeness 2594564 40 -01 -03 01 -1 .00 .03 .00 0
Sensuousness 1502521 30 -06 -04 -04 -06 -05 -02 -05 0
Friendliness 1261361 20 --02 -05 -05 -07 -.08 -07 -.03 0
Expressiveness 190058 40 -04 -02 -05 -05 -05 -05 -.H 0
Egoism 1097 471 30 -08 -02 -05 -05 -05 -.02 -.07 0
N per Column 412 428 447 S87 44 44T 447
Number Significant
Among 46 Prcdictors 6 2 5 s 7 8 4

*Significant beyond .05 level.
**Significant beyond .01 fevel.

#The Ns vary as a function in the number of individuals in cach criterion group as presented in Table 1.
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Table 7. Cross Validities of the Strategy A Key Scoias in Predicting Extornal
and Internal Criteria, Battery A Analysis®
Number
Corraiation between Criterion Significant
and Key Scors Among ¢
Criterion 1 2 3 4 4 7 N Scores :
1 External Criteria 3
1. UPT-SIE = 1; Success = 0; 2
Other = blank 328 14 30 24+ 328 32e¢ 137 5
' 2. UPT-FD = 1; Success = 0; &
Other = blank 15 12 .16 12 .18+ .15 142 1 ']
3. OTSSIE or UPT-SIE = 1; e
Success = 0; Other = 2
> blank 36** 20* 37> 31 39+ 37+ 148 6 a
3 4. OTS-SIE - or UPT-SIE or %
st OTS-MTD or UPT-FD E
3 or UPT-MOA =1;. 2
1 Success = 0; Other = 2
5 blank 298> 21 290 24+ 3]s .30% 192 6 Z
: 5. Total Attrition = 1;
%, ! Success = 0; Other = e
. blank 26%* .20°* 27%* 270+ 29ee 28 212 6 ]
6. OTSSIE=2; UPTSIE=1; K
Success < 0; Other = =
blank 36%* 23> .39 338 42%* .38%¢ 148 6 _:E
7. UPTSIE = 2; OTSSIE=1; té;:
Success = 0; Other = g
blank . 32 16* 312 .26** 33 2% 148 6 &
Intemal Critetia 2
8. Self-Rated Lack of Dedication ‘*?;
. ! to Complete UPT £68°* .38+ J28 0%+ J1e* 1% 212 6 %
. 9. Activitics Index Factor . >
Score 1V - Motivation =388 _3§5%¢  _ g4t _43%* _46%** -40** 211 6 £
10. Activities Index Factor %
Score VII - Submissivencss -.04 -05 -07 -07 -07 -07 211 0 A
11. Activities Index Factor N
Score XI - Expressiveness -08 ~-05 -.06 -.08 -.07 -.08 211 0 !
Number Significant E
Among 11 Criteria 8 7 8 8 9 8 %
*Altcrnatives keyed when p 2.04 and rp; =>.21. E 3
“*Significant beyond .05 level : B
*¢Significant beyond .01 level 2
:'-é'
Table 8. Intercorvelations of Battery A Empirical Ky Scores 2
For Cross Validation Sample, Strategy A? Z
(N=212) 3
g
iziercorretation Nut:'bcr g
Key Score 1 2 3 L [ 7 Mean SO items , %
1. UPT-SIE = 1; Success = 0; Other = blank - 9192 1206 105 boog
2. UPT-FD = 1; Success - 0: Otl:er = blank 61 - 100.49 342 53 3
3. OTS-SIE or UPT-SIE = 1; Success = 0: H
. : Other = blank 96 64 - 86.10 15.17 120 §
4. OTS-SIE or UPT-SIE or OTS-MTD or 3
UPT-FD or UPT-MOA = 1: Success = 3
0: Other = blank 94 67 96 - 90.74 9.77 84 3
6. OTS-SIE = 2; UPT-SIE = 1:Success = £
0; Other = blank 9t 66 98 95 - 83.26 17.54 15 g
7. UPT-SIE = 2. OTS-SIE = 1:Success = H
0; Other = blank 98 63 98 95 95 - 8953 13.09 10.
2Alternatives keyed when p .04 and This & -21. ;
';
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Table 9. Cross Validities of the Strategy B Key Scores in Pradicitng
External and Internal Criteria, Battery A Analysis®
Numbper
Correjation between Criterion Significant
and Key Score Among 6
Criterion 1 3 [4 ~ 7 [ N N Scores
Extemal Criteria ]
1. UPT-SIE = {; Success = 0; ;3
Other = blank 29 310 31 29+ 30 -.19¢ 137 6 3
2. UPT-FD = §; Success = 0; %
Other = blank 12 14 17+ 13 12 -.05 152 1 34
3.OTS-SIE or UPTSIE= 1; g
Success = 0; Other = blank 33 364+ .38%= .33 .38+ 28+ 148 6 4
4. OTS-SIE or UPT-SIE or OTS-MTD z
or UPT-FD or UPT-MOA = I; %
Success = 0; Other = blank .26** 28%* .30 .26*% 26%% -17¢ 192 6 2
5. Tota: Attrition = 1; Success =
0; Other = blank 248 27 27 244 24%  -14* 212 6 2
6.OTSSIE=2; UPT-SIE=1; k=
Success = 0; Other = blank 33 .Jgee 4]+ 34> A42¢*  _3]** 148 6 ,’g
7. UPT-SIE =2; OTSSIE= 1; A
Success = (0; Other = blank 29+ 31+ J32es 29¢= 328 -_22%* 148 6 %
Intemal Criteria 3
8. Self-Rated Lack of Dedication %
to Complete UPT 68+ 730 73 .70*= 72%* - 63** 212 6 i ;é
9. Activities Index Factor Score | 4
IV - Motivation ~.35%* _40°%* -—-46°**% -.36%* -—S5]e* 62%* 211 6 ; B
10. Activities Index Factor Score j E:
VII - Submissiveness -.01 -.06 -.10 -02 ~.12 16* 211 1 ,§;
11. Activities Index Factor Score 3
X1 - Expressiveness -07 -07 -05 -.06 -.10 0 2 0 ‘2
Number Significant 3
Among 11 Criteria 8 8 9 8 8 8 B
R
*Alternatives keyed when p .05 and ny; =>.24. g
*Significant beyond the .05 level. £
**Significant beyoad the .01 level. 5:
Table 10. Intercorrelations of Bateery A Empirical Key Scores E|
for Cross Validation Sample, Strategy B* ;§
(N=212) 4
A
Intercorrelation Number 'g
g )
Key Score 1 3 & 7 $ 9 Mun sD tems %‘
3
1. UPT-SIE = I; Success = 0; 3
Other = blank - 9359 894 58 3
3. UPT-SIE or OTS-SIE = 1; Success = =
0; Other = dlank 97 - 8852 1213 76 3
6. OTS-SIE = 2; UPT-SIE = 1; Success = =
0; Other = blank 92 9 - 1271 1329 92 3
7. UPT-SIE = 2; OTS-SIE = 1; Success = 3
0; Other = blank 99 98 94 - 91.61 259 58
8. Self-Rated Lack of Dedication to
Complete UPT 87 93 93 89 - 7694 2681 149
9. Activitics Index Factor Score [V -
Motivation -73 -79 -84 -715 -91 - 11949 2373 165

2 Alrernatives keyed when p .05 and ny; > .24.
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Table 11. Cross Validities of One

Subscore of Existing Air Force Pilot
Biographical Inventory and Officer
Biographical Inventory ftems®
Cross Sample
Criterion Validity Size
Extemal Criteria
1. UPT-SIE = 1; Success = (§;
Other = blank 25%% 137
2. UPT-FD =1; Success = 0;
Other = blank 15 142
3.0TSSIE or UPT-SIE=1;
Success = 0; Other = blank J30** 148
4. OTS-SIE or UPT-SIE or OTS-
MTD or UPT-MOA = 1; Success
= {; Other = blank 25% 192
5. Total Attrition = 1; Success = 0 22%% 212
6.0TSSIE=2; UPTSIE=1;
Success = 0; Other = blank 33** 148
7.UPT-SM{E=2; OTS-SIE=1;
Success = 0; Other = blank 25** 148
Intemal Criteria
8. Self-Rated Lack of Dedication to
Comptete UPT S52¢* 212
9. Activities Index Factor Score V-
Motivation -43** 211
10. Activities Index Factor Score VII-
Submissiveness -11 211
11. Activities Index Factor Score Xi-
Expressivencss -.04 211

%he portion of the key developed on Criterion 6 (p 2
.04 and ny; 2 .21) made up of only existing Air Force
OBI and PBI items was corrclated with the 11 criteria
within the cross validation sample. The number of items
in this subkey was 61 as compared to 151 items in the
total Fey built tu predict Critetion 6.

**Significant beyond the .01 level.

Table 10 presents the intercorrelations of the
key scores obtained under Strategy B (p = .05 and
Iyis 2 -24). Again, the intercorrelations of the four
key scores developed against the external criteria
were all quite high, ranging from .92 to .99. These
key scores also corelated quite highly with the
key score built to predict Self-Rated Lack of
Dedication to Complete UPT. These intercorrela-
tions range from .87 to 93. The keys built to
predict Criteria 1, 3, 6, 7, and 8 all correlated
negatively and highly with the key built to predic
the Activities Index Factor Score on Motivation.
Scaling differences :esulted in these negative
correlations since the high score on Criterion 9
indicated a high leve! of motivation while high
scores on the other criteria indicated either a low
level of dedication to complete UPT or that one
had dropped out of training.

Table 11 presents a set of cross validities
obtained in predicting the 11 criteria from a

21

et e AL N T B T, ST o gl

AR

Table 12. Different Types of SIEs
for Three Phases of Training

Number for
Training Phass

Reason for Seif- T-41 T-37 T-38

Initiated Elimination Phase Phase Phase
Dislike of flying 9 15 1
No desire to fly 23 17 1
Apprehension 27 23 1
Tension 11 7
Nausea in flight 3 4
Only entered for commission 4 4
Not career relevent 7 4
Felt lack of skill 4 4 1
Family pressures 2
Conscientious objector 1
Threat of draft 2
Reduce service commitment 3
Discontent with Air Force 1
UPT is depressing 1
Felt lack of dedication 2
Total 89 90 4

subscore of the key built under Strategy A to
predict Criterion 6. This subscore was constructed
and modified tc conform with the needed i.m
format from 192 existing items, collectively drawn
from the Air Force Officer Biogragaical Inventory
(OBI) and Pilot Biographical Inventory (PBI). This
subscore for Criterion 6 from only these official
Air Force items was made up of 61 items from the
total Criterion 6 key. It should be noted that the
decrease in validity in using this subscore ranged
from .03 to .09. More importantly however, these
validities indicatc what may be obtained at present
in using the items presently operational in the Air
Force system if they are scored for motivation.

If this potential screening instrument is sensi-
tive to some of the other kinds of dropouts or
eliminations, a larger net gain would be expected
te result from its use. A motivation assessment
instrument should be cble to identify at least a
portion of the eliminations in the other attrition
categorics as well as the primary SIE category.

Subcategorization of UPT-SIE

Table 12 represents an attempt to categorize
UPT-SIEs based upon the phase of training in
which climination took place and the reason, as
determined from an examinat:oa of Faculty Board
Proccedings, for dropping out of training. The
UPT-SIEs uscd in this analysis yield a total number
of 183. The rcason for the discrepancy between
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this total and the total number of SIEs reported
previoudy is that these SIEs were accumulated
after the earlier data processing had been com-
pleted, and it was felt that larger numbers would
represent a truer sample of the UPT-SIE attrition
group.

The successive phascs of the UPT program are
represented by T-41, T-37, and T-38 columns in
Table 12. The indication was that nearly all
trajr .es dropped out in eith.: the T-41 or the T-37
phase of training, and the dropout split appears to
be rather even between these 1wo phases. The very
low frequency in dropouts vhich occurred in the
T-38 phase suggests hat such later dropouts would
be highly unpredictable and perhaps not worth
investigating. The reasons for dropping out of
training as listed down the rows seem to be
reasonably consistent across the T-41 or T-37
phases of training in which the dropout occurred.
No tests of significance were applied to these data
since they represent an incomplete stage of the
criterion analysis and served only to suggest a
possible differential nature of dropping out of
training as dependent upon the phase of training in
which the dropout occurred.

V1. DISCUSSION

Criterion Problem

The criterion problem in the present study is
seen to be an exceedingly important factor both in
determining the expected again in percent.z= of
those completing UPT as a result of using the
predictors, and in obtaining a better understanding
of th: antecedents of attrition from Air Force
training programs. In estimating the expected gain
in UPT completior , a prime consideration involved
finding the best citerion measure upon which to
build valid and stable keys for selection purposes.
While attention was primarily focused upon the
criterion measure built to contrast the UPT-SIE
attrition gronp with the success group, three
divergent app: ‘ac’ies appeaixd to be worthy of
consideration.

Should the UPT-SIE attrition group as a whole
simply be contrasted with the success group to
form thz primary UPT-SIE criterion” ' .condly,
should criterion measures be compose+ of two or
more attrition groups contrasted with a success
group? Thirdly, should subcategories of the UPT-
SIE group, which might be expected to be of
greater homogeneity on some dimensions, each be
contrasted separately with the success group?
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Progress to date has not allowed a complete
answer to these complex questions. Nonetheless,
some possibilities have been suggested. Table 7,
which presents the cross validities obtained
through Strategy A, indicates that in two out of
the four possible cases, keys built against criteria
other than the primary UPT-SIE criterion, and
which combined two or more attrition groups in
contrast to a success group, cross validated against
the primary UPT-SIE criterion at levels equal to
that of the key specifically constructed to predict
the primary UPT-SIE criterion. Iaterestingly
enough, greater key length could have been a
factor in only one of these two keys, since one key
was actually shorter than the key built against the
primary UPT-SIE criterion.

Table 9, which presents the cross validities
obtained through Strategy B, yields an even more
striking pattern. In four of the five possible cases,
cross validities of keys built against criteria other
than the primary UPT-SIE criterion and which
combined two or more attrition groups in contrast
to a success group were equivalent or even better
predictors of the primary UPT-SIE criterion than
its own key was. Hence, across both Strategy A
and Strategy B, 66 percent of the keys built
against criteria other than the priinary UPT-SIE
criterion and which contrasted more than two
groups were at least as valid in predicting the
primary UPT-SIE criterion as its own key. This
finding suggests that building keys against a variety
of criteria is a sound approach which may lead to
increased success in predicting the primary UPT-
SIE criterion.

An alternate strategy for examining the charac-
tetistics of the criteria is to consider the relative
effectiveness of predictors across all criteria. It
may be noted that within both strategies of item
keying used, the keys built against Criterion 6
(OTS-SIE = 2; UPT-SIE = 1; success = 0; other=
blank) were the most valid keys across all eleven of
the criteria studied to date. In fact, the keys built
against Criterion 6 were the only keys to produce
significant validities against all seven external
criteria under both Strategy A and Strategy B.
These results indicatc (nat keys built against
criteria other than the primary UPT-SIE criterion
were generally as valid as or were more valid than
the primary UPTSSIE criterion key both in
predictine the primary UPT-SIE criterion and in
predicting all other criteria.

The sample size has not yet been large enough
to ascertain the merit of predicting membership in
different subcategories of the UPT-SIE attrition

E‘%
|
3
&
3
3
g
%
<
3
3
g
=
2
i
=
~
=
E
3
3
3
E
3
¥
s
4
=
3
¥
3
]
3
A




B wEERRRT T Ay e

;
%
%
£
i
]

TP U R Y N o T S AT

T R P AT AR A

group. The result of what has been done so farin
approaching this problem was presented in Table
12 of the results section and was restricted to
determining the frequency of membership in two
sets of independent dimensions of UPT-SIE,
namely phase of training in which dropout
occurred and primary reason for dropping out.
Because of the small sample sizes, even the most
cursory glance at Table 12 underlines the futility
of attempting to predict who may drop out of
training during the T-38 phase, or who nay drop
out of training for any reason other than the first
four listed, that is to say, dislike of flying, no
desire to fly, apprehension, or tension.

Closely related to the problem of predicting
low probability behavior, such as dropping out
during the T-38 phase of UPT, is the more general
problem of base ratcs. Base rates in this study refer
to the percentage of persons who dropped out of
training and were placed in a specific administra-
tive category or set of categories which was then
contrasted to the success group *~ form a criterion
measure. The total numter of subjects from whom
the percentage was calculated included only those

who were given scores of either 0, 1, or 2 on each
criterion measure.

These base rates place limitations upon the
obtainable validities in predicting success versus
failure in a specified criterion group. This limita-
tion is due to the nature of the appropriate
statistic for describing the corretation between a
dichotomous variable with an assumed underlying
continuous distribution and another continuously
distributed set of scores. The general rule is that as
the base rate deviates from SC percent ‘in either
direction, the maximum obtainable validity
decreases. In fact, the maximum obtainablz cross
validity for a point-biserial correlation is .80 when
the base rate is 50 percent, - " as the base rate
deviates toward 0 or 1.G, the maximum possible
validity approaches and finally reaches 0. Rather
than using the typical maximum of 1.00 to depict
perfection, the characteristics of the point-biserial
suggest that the index of perfection in prediction
varies with the percentage of dropouts.

The antecedents and motivational components
of attrition from Air Force training programs can
be examined by considering the predictors which
produce significant validities against the seven
external criteria. This should also include the
external criteria since they could be construcd as
precictors. The simple Self-Rated Lack of Dedica-
tion to Complete UPT was significantly valid in
predicting six of the seven external criteria (Tuble
6). Since the flying deficiency criterion was not

predictable, the suggestion was that being elim-
inated for flying deficiency was not as subject to
motsvadon or dedication to complete the training
program as were the other external criteria.

The Activities Index Factory Score on Motiva-
tion produced a validity significant beyond t'.e .01
Ievel in predicting Criterion 6. However, it w .snot
significantly related to the primary UPT-SIE criter-
ion. As may be recalled, Criterion 6 was a trichoto-
mous SIE criterion constructed specifically to
reflect an underlying motivational continuum. The
relationship between this critcrion and the
Actijvities Index Factor Score on Motijvation seems
to substantiate, indirectly, and to at least a small
degree, both the assumption of the underlying
motivational continuum and the meaningfulness of
the Activities Index Factor Score on Motivation.

The above discussion of the criterion problem
casts a suspicious light upon any procedure which
avoids a comprehensive examination of various
criterion measures by centering its efforts
exclusively upon the primary UPT-SIE criterion.
This is especially true when the desired end
pioduct is a motivaiional predictor of useful
generality across a variety of Air Force training
programs.

Prediction

Predictors may be examined for at lrast two
reasons. The primary reason is to detcrmine at
what leve! a predictor is related to a given criterion
or to a set of criteria. In this sense, the predictor is
being examined primarily as a means o forecast
how one may score on a criterion measure, or in

the case of this study, whether or not a trainee
would complete a certain training program.

A second reason for examnining predictor-
criterion relationships is to be able to describe how
conceptualized dimensions are related to membe:-
ship in various attrition categories. The a priori
scores, both frem the Activities Index and from
the Bl, were useful primarily in assigning meaning
to criterion measures and also to erapirically
constructed predictors. The use of the a priori
scores, aside from atta .ing a little meaning, did
not result in accounting for much variance in any
of the criterion measures. The largest validity
obtained against the primary UPT-SIE criterion
from any a priori score was .18 in the case of the
Hann Avoidance Need Score. Such a comrelation
can be interpreted to mean that only about 3
percent of the variance on the primary UPT-SIE
criterion had been accounted for by one’s willing-
ness to take risks. While approximately one-fourth
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of the a priori scores had significant validities
against the external criteria, they did not exhibit
high relationships. Therefore, any attempt to
describe a typical dropout from the a priori scores
must be tempered by the comment that the rela-
tionships were often very slight, so that one is
careful not to attach too much significance to such
a description. Keeping this in mind, the typical
dropout tended to be less motivated, less encr-
getic, less bold, less likely to take risks. more
dependent, and less creative than those who
managed to complete training. Further examina-
tion is needed in relating the a priori scores to the
empirically derived key scores and in analyzing the
meaning of the empirical keys.

In the case of the most predictable criterion,
the empirically derived key scores accounted for as
much as six times more criterion variance than did
the best a priori score. These empirically keyed
predictors far surpassed the = priori scores in
accounting for criterion variance. A systematic and
thorough approach to understanding criterion
variance through understanding the dimensionality
of the empirically derived key scores has received
only partial attention thus far in the data analysis.

Table 7 indicates that all six of the keys
developed under Strategy A were correlated with
the Activities Index Factor Score on Motivation
beyond the 01 level of significance. These correla-
tions ranged in the meaningful direction from
—.35 to —.46, indicating a2 heavy motivational
component was present in each of the keys
developed under Strategy A. The same six keys
correlated with the intemnal criterion of Self-Rated
Lack of Dedication to Complete UPT between
+.38 and +.7)1. Again, this was another indicator
that these keys were tapping motivational

components which were related to completion of
UPT and OTS.

A similar pattemn was found in Strategy B as
even higher relationships were obtained batween
the internal criteria and the Xeys constructed to
predict the external criteria (Table 9). The indica-
tion was that 2 heavy motivational component was
present in the empirically derived keys. Table 9
also reveals the strength of building keys against
internal criteria and then relating them to various
external criteria. Although ncither the Activities
Index Factor Scorc on Motivation nor the Self-
Rated Lack of Dedication to Complete UPT
produced strikingly high correlations with the
primary UPT-SIE criterion (Table 6), BI keys built
to parallcl these two internal criteria were more
highly related to the external criteria. While the
Activities Index Factor Score on Motivation
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produced a correlation of only —.06 against the
primary UPT-SIE criterion, the key built from Bl
items to predict this factor score correlated —.19
with the primary UPT-SIE criterion. Similarly, the
Seli-Rated Lack of Dedication to Complete UPT
correlated +.22 with the primary UPT-SIE criter-
ion, while the key built against this internal
criterion correlated +.30 with the primary UPT-
SIE criterion. This procedure served as both a
bootstrapping effect and a means to supply further
meaning to criterion measures and empirical keys
derived to predict those criterion measures.

One important feature of the validation of the
various predictors and the analysis of the criterion
problem tcken together was the performance of
ine keys built to pradict Criterion 6 and the rela-
tionships of Criterion 6 to the vasious other
measures used in the project. Boihi the gredicta-
bility of Criterion 6 and the validity of the keys
built to predict it suggested that the intent of
building a criterion with an underlying motiva-
tional continuum had been approached and that
keys built to predict it woula also possess a
motivational component.

All correlations for the w.otivation assessment
instrument are based on students already in the
training program rather than on all initial appii-
cants or all qualified applicants which would
include the unselected group.

individuals who are in the training program
have already been screened to the greatast extent
possihle. They hazve been given very intensive
physical and aptitude examinations which were
the result of many years of study and evaluation
by the Air Force. For example, the yearly total of
applications for pilot training would make a stack
of paper seven feet high. Of 20,000 applicanis who
qualify initially, selectica boards can accept only
one in four (Mason, 1967). Consequently, only the
very best “cream-of-thecrop™ applicants are
selected 1o enter the pilot training program. It is
with these individuals-a sample °n which the
variance has been extremely reduced--that the
motivation screcning was developed.

The megnitude of the correlations for the
motivation instrument becomes even more
impressive when viewed against the most recently
reported (Miller, 1969: AFOQT Manual AF PT
901, 1969) relationship between the AFOQT Pilot
Composite and success in UPT for OTS students in
Table 13.

In this table, all of the correlations of the
AFOQT scores with the binary criterion mzasures
of attrition are biscrial correlations which are not
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Table j3. Ralationships Batween AFOQT

Composites and Success in Under-
graduate Pilot Training for OTS
Students®
Corretation
Olficer
Pitct Quatity
Criterion Composite Composite
Academic Grade 558 48%**
Flving Grade 33%* 17+
Military Grade .15 20*
Academic Elimination
Flying Deficiency Elimination .20# ~.10
Fear of Flying Elimination .10 -.29
Self-Initiated Flimination .29 -.07
Medical Elimination .26 .19
Total Elimination 22¢ =10
N 197 197
Elimination Rate .34 24

2Based con student pilots trained in T-33 aircraft,
dasses 63A through 655 {Mille:, 1969; AFOQT Manual

AF PT 901, 1969).
*Significant at .05 level.
**Significant at .01 level.

directly influenced by base rates and thus are
higher estimates of relationships than the more
conservative Pearson correlations used in reporting
the validity of the empirical keys in this report.
Validity Generalization

During the lai:- stages of the project, an effort
will be made to generalize keys constructed on the
OTS and UPT sample. This later stage of the
project will be concerned with generalization and
will involve attempts to build keys on the
combined OTS and UPT sample which will also be
successful against similar criteria in other training
programs, such as Undergraduate Navigator
Training, Undergraduate Helicopter Tiaining, and
the Air Force Academy. The degree to which
dropouts possess similar characteristics regardless

of the program which they leave would determine
the success of the validity generalization.

One aspect of validity generalization wouid be
to compare OTSSIEs to UPT-SIEs. There have
been some signs that OTS-SIEs and UPT-S1Es arc
similar. Adding the OTS-SIE atrition group to the
UPT-SIE attrition group to produce both dichoto-
mous and trichotomous criteriz resulted in
increases of validity for keys built across all seven
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external criteria. By simply adding the OTS-SIE
group and scoring both 1, with success as 0, and
other as blank, as in Criterion 3, the increase in
validity over what was achieved in Criterion 1
ranged from .04 to .09. By scoring OTS-SIE as 2,
the UPT-SIE as 1, and success as 0, with other as
blank,as in Criterion 6, validities increased from .04
to .12. This indirect evidence indicated that UPT-
SIE and OTS-SIE had some factors in common.

As a part of the validity generalization some
more explicit attempts must bz made to compare
the common correiates of various attrition cate-
gories, such as the two SIE attrition groups from
OTS and UPT. An examination of the ccrrelations

. between one key developed specifically against the

nrimary simple dichotomous UPT-SIE critedicn
and another key developed against a similar simple
dichotomous OTSSIE critcrion would shed
further light on this issue.

Methodological Considerations

The influeace of the research completed to date
upon methdological considerations ¢~ =ld be
related to three major factors: the number of
items in each key, standards for selection of items
or keys, and the expected stability and validity of
empirically derived keys. The evidence indicates
that an adequate number of items for empirical
keys have been identified. The keys developed to
predict Criterion 6 under Strategy A consisted of
151 items.

By taking less than one-half of these items, or
the 61 items which also belonged to the Air Force
Officer Biographical Inventory and the Pilot
Biographical Inventorv, and using these items as a
subkey to correlate with all the seven external
criteria, only dlight drops in validity resulted. This
indicated that a large number of items would not
yield dramatic increases in validity although they
may add to key stability. Keys of this size (151) or
even smaller have proved to be the most valid keys
acioss a number of previous biographical studies.

Later attempts will be made to vary the number
of items appearing in a key by varying the
standards for item allemative selection. Two
strategies, Strategy A and Strategy B, were
reported in this study. While Strategy A produced
higher validities than S¢rategy B. some further
investigation into a third sirategy. which would
hopefully result in further increases, will be
approached. Admittedly. though. it is very likely
that large increases in validity will not result from
this prccedure Perhaps all that can be expected
are slight increascs in valic:ty but greater increases
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in key stability. Stability may certainly be
increased with a larger sample size in further
analyses. It is important to recall that the
maximum number of subjects used so far has been
645 people. This number represents approximately
one-fifth of all those people on whom predictor
data will be available for Battery A. The rest of the
data will be analyzed after these classes complcte
the UPT program, which is approximately a one-
year program. Meanwhile, new data are being
collected with a revised predictor battery,
Predictor Battery B.

Predictor Battery B

As a resit of much that has been discussed
here, the iecond predictor battery, Predictor
Battery B, was developed. Predictor Battery B,
Flying Training Survey Form 11, consisted of 300
items which were intended to make up a se”
contained package of items (ie, one which could
be used independently of any other forms
developed in the project). Form III included both
those items from Battery A which were found
valid in predicting external criteria and other items
which were needed for control purposes (e.g..
identification data and marital staws).

The second part of Battery B, Flying Training
Survey Form 1V, consisted of 299 items which
have not been used previously in this study. These
new items were written and selected on the basis
of a number of considerations. Items were written
to paralle] those which had been successful in “he
first predictor battery; other items which had been
successtul against similar attrition criteria in other
studies were revised for inclusion: and a large
section of experiment:l forced-choice items was
created. In addition, these were items tapping the
student’s perception of the colleg: which he last
attended; a modified Guttmarn scale for measuring
flying motivation; Ghiselli’s (1964) adjective
checklist which is scorable for 2 number of motiva-
tional variables; and finally, items reflecting atti-
tudes toward the military and work in general. It is
felt that a number of these new items will reflect
motivation toward achievement in the Air Force.

Upcoming tesearch cffort will be placed upon
development of new keys using predictor Batteries
A and B. Keys built from Battery B will have the
benefit of 300 additional iteias and a substantial
increase in sample size, both of which could lead
: > some increase in validity.

The second major effort will be to relate
project findings to contemporary motivational
theory. This will be accomplished through
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examining item content from valid keys and
through examining relaticnships between the
various a priori scores and the empirically derived
key scores. Items included in the Biographical
Inventory and the Activitics Index would allow for
some evaluation in terms of Expectancy Theory,
Herzberg’'s Two-Factor Theory, Need Theory, and
McClefland’s theory revolving around Need for
Achievement.

VIL. CONCLUSIONS

The following conclusions and recommenda-
tions should be tempered by the fact that the data
they were based on represented only about one-
fifth of all the people for whom predictor data on
Battery A will be analyzed when their classes
-omplete the UPT program.

1. The a priori scores f:>m Bl Form I and the
Activities Index at best account for only a very
small proportion of attrition criterion variance.

be

2. It is apparent that some motivational
component exists in the SIE attrition ciiteria and
the keys built to predict them.

3. Building keys against a variety of attrition
criteria may lead to increased success in predicting
the primary UPT-SIE criterion.

4. Construction of Bl keys against meaningful
internal critena can lead to an increased unuer-
standing of the meaning of attrition criteria and Bl
keys buili to predict them.

5. Low probability behaviors, such as elimina-
tion during the T-38 phase of training or dropping
out of UPT as a conscientious objector, should not
receive major attention because of the statistical
limitations upon predicting such behavior.

6. Because there is considerable evidence that
motivation is an important underlying component
of a number of criteria, the results so far obtained
suggest a wider range of potential applications
beyond predicting SIE mezasures.

7. The AFOQT already contains valid items
that are nci now being used but which can be
scored for motivation screcning purposes.

8. It is now possible to rallact additional
predictor data with the revised Flying Training
Survey that fesulted from an early analysis of the
first available data on attrition.
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VHL {(ECOMMENDATIONS

Although the AFOQT is not nuv. being scored
for motivation, there seems to exist & potential for
increased efficiency of piedictinz Self-Initiated
Blimination (S!E). Empirical key:ng of AFOQT
items and the most valid items dev:loped in this

study yielded promising results as a first step in
the development of a motivation assessment
technique. It is recommended that further research
be done to more fully assess the impact of this
initial investigation.
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