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PREFACE

This work was performed under Project 7719, Air Force Development of Selestion,
Classification, Assignment, Performance Evaluation, Retention, and Utilization Devices;
Task 771909, Development and Validation of Specialized Procedures to linprove
Personnel Classification and Assignment.

Special apprediation is expressed to Mr, Henry Clark and A1C S. Kay Wilson of the
Computational Sciences Division, Air Force Human Resources Laboratory, for their
professional and technical assistance in the planning, programming, and accomplishment
of desired analyses for this project.
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BACKGROUND AND INTEREST MEASURES AS PREDICTORS OF SUCCESS
IN UNDERGRADUATE PILOT TRAINING

1. INTRODUCTION AND BACKGROUND

Over the years a great deal of attention has been focused on decreasing training costs by developing
techniques to select individuals for training programs who are most likely to succced. Today with the
stringent budgetary limitations imposed by Congress on military spending, more emphasis than ever has
been placed on the armmed services to find ways of maximizing the return on their training investment. The
most costly type of training in the Air Force is the training of pilots. Although the cost of undergraduate
pilot tramning varies depending on which costs are included or excluded in the specific estimates, the cost
per pilot graduate with adjustment for attrition has been placed at $71,829.' This estimate does not
include the addition of costs by Headquarters USAF to cover depot ruintenance and centrally funded
replenishment  spares. The average training cos' directly attributable to each elimination from
undergraduate pilot training (UPT) has been estimated 1o be approximately $16,082. With costs of this
magnitude, any selection program designed to identify potential eliminees could result in considerable
savings.

A review of attrition rates reveals that the namber of training climinations in UPT varies by source of
commission. As shown in Table 1, UPT trainees from Officer Training School (OTS) represent the largest
percentage of eliminces while trainces from the Air Force Academy (AFA) have the lowest washout rate. A
further look at the causes for attrition of OTS pilot trainees indicates that the two main reasons fo;
climination are tlying deficiency and self-initiated (i.c., voluntary) elimination (Table 2). An investigation
of the factors reiated to flying deficiency might include, in addition to the traditional aptitudes required for
pllot trainees, motivational factors such as the desire to become a rated ptlot and/or an expressed interest in
lying. The slf-initiated elimination (SIE) appears to represent a distinet smotivational component sinee this
type of elimination i3 initiated by the student himsell rather than instructor pliot or superior. i woukl
scomn that the correlates of behavior related to thwse two main sauses for elimination shewld incude
nois-cognitive/non-inteffectual factors in addition to cognitive sbilities, and that the use of non-cognitive
data w the selection of applicants for pilot traning would make the selection process more cust-¢ilective,

In Navy research, the usefulness of biographical and interest inventories have also been studied quite
extensvely (Abrahams & Neumann, 19T1a; Abrghang & Neunann, 1973 Abnbams, Newnann, & Dann,
vioY, Abrahasng, Neurmann, & Githans, 1968, Dann & Abrahams, 1970; LaGaipa, 1960 Newnann, Githens,
& Abtahank, 1967). Scaks develogd from te Strong Vocationa) Interest Rlaak (SVIB) were fuung to be
valid in identifying early motivational disensellees froan the Naval Acadewny, assswing the career niotivation
anang NROTC applicants, and predicting NROTC oifioer retention (Abrahans & Neumaan, 1971h;
Abralams & Neurann, 1973 Alvahans, Newnann, & Danp, 1269 Abhams, Newnann, & Githens,
1968). Use of haekground infamation was aka found to have sufficient predictive vatidity for the NROTC
selecton prugram: howevee, rescarch ustng blographical and Interview data to identify attritions from the
Naval Acadeny indicated that intorest daty from the SVIB was fat o prediviive (Dann & Abrahars,
1979; Newrnann, Githens, & Alwahians, 1967). '

Table 1. Attsition Rates in UPT by Sausoe
of Covinissicn for 1971 - 15730

it - - - > olr-hyie gt

Seurce o1 Commistion
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191 M % 6A% Q1% 29.1%
197 20.6% 1817 1) 8% RAI%
1973 22.6% Jo 0% 144% 21.2%

*1ata fureithed by Mg ATC, Traitag Asalysn Divisian,

YCout data for BV 7Y fusminhed by Hq ATCIACM, Nenerdier 1978 Thewe ectitnaios teprosent the cot S (T
during thw time periad the sample population used i thia sudy was in prlot Uaining
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Table 2. Types of Training Elinination for Students in UPT 1971 — 1973*

1971 1972 1973

Type Elimination N % N % N ';—

Flying Deficiency (FLY) 562 49 484 51 297 51
Acadenic Deticiency (ACAD) 17 2 4 0 10 2
Medical Elimination (MED) 143 12 116 12 3 9
Manifestations of Anxiety (MOA) 129 11 107 1 53 9
Self-Initiated Elinination (SIE) 295 25 2 24 159 28
Fatality 5 0 2 0 ) 0
Other 7 1 13 2 7 1
Tota! Eliminated 1,158 100 948 100 380 100

*Dats furnished by Hq ATC, Training Analysis Dwision.

In previous Air Force research, it was gencrally concluded that biographical and interest data was
positively related to successful military outcomes (Mullins, Ewing, & Woods, 1962; Taylor, Mumay, &
Ellison, 1971, Tupes, 1952, 1957. Usdin & Shenk, 1973). In the study by Taylor et al. (1971), it was
recommended that further research on the developnwnt of motivational assessment techiniques for pilot
truindng using biographical information be initiated. When a positive relationship was found between
buckground/finterest measures and expressed carcer intent, Usdin and Shenk (1973) abo recommended that
the study of the overall wtility of background and interest measures be extended to include validating thes
instruments aginst traning criteria.

Thorefure, the purpose of the cusrent study was to {a) Jdevelop biographical and interest keys for an
Ait Foree saple of OTS pilot tainees with different training outcomes: (D) assess the validity of
biographical and interest keys developed against the criterion of expressed career intent for pilot training
critena and {¢) validate and assess the value of nog-ougitive data in predisting gradustion/elindnation iv
plot taining.

L METWOD

A toral of $93 offieers who entered lot tralning in Clagses 7302 through 73109 comprised the
sunple population, These afficen had reecived their commission by completing the 120wk OTS program
for collepe gradudtes during tae Yatter past of 1971, While {n the offleer talning program at Lackland AFR,
Texes, thes? students were adwdnisiercd the SVIB and dn Oftioer Blogaphica) wd Attitudingl Suiwey
{OUAS).

The SVIB &5 an empiically soored inventogy based on pattems of Hkes and diglikes desigred o
e paish Letong vatiows ecoupations. There az S4 nceupativeal keys and five supplemental keys, The
VGAS 18 2 Hedtem fnventory which containg background and attitudingl ftens induding the
urpotanoe-possitility wale. The impantance possibility scale is a group of 43 items which requests the
tespondant (o indicate the tmpoctanos of aiiain carter uceds 2ad the extent to which these needs can be
fulfilled in an Air Fore job.

Respronse Jata from Uwse test measures were keypunched and transforeed to fape files fus analyss.
Data from the two tnventorivs aleey with aptitude soores retsieved fron the officer tape filss comprised the
peadictor measutes wed in the analysis phase of this project,

Ciiveiien data fren UPT was alo eoblained from the offton tape fikes maintained by the
Computational Stienors Disidon, Alr Foree Hunan Resowoss Labotatery {AFHERL), Lackland At Paree
Base, Texus. (riterdy wied in the analyses were selected after a review wag made of the different teuining
oulonties in the sample population. Bach criterion sclected represonted 3 different attsition categoey being
ootpared (o the sucorss group. The tumber of cases i esch stisitionhiucetss calegory dudng the three
phases of UPT are thown in Table 3. Bawd on these Qala, sepasate niddyses by taalaing phase were not
considessd feaible.




Table 3. Training Outcorse of Sample Population by Training Phase

Tralning Phass

Training Oi*coma

Clagsifics on T-41 Y37 T-38 Totat
Attrition Category

Academic Deficiency (ACAD) 3 1 4
Military Training Defidency (MTD) 1 1
Flying Deficiency (FD) 43 28 33 104
Medical Deficiency (MED) 5 10 1 16
Self-lnitiated Elinination (SIE) 12 45 6 63
Fear of Flying/Manifestation of Anxiety (MOA) 3 13 1 {7
Other (OTHER) 2 2
Total Number of UPT Attritions 20
Success Category

Total Numbser of UPT Graduates (GRAD) 386

Total UPT Sample 5493

Final selection as a eriterion was based on the hypaothesized relevance of the criterion to the research
objectives or the number of subgects available in one oy more of the attrition categories. As large a sumber
of subjects as possible in the criterion assification was desirable o pennit meaningful analyses and o
ingrease the stabllity in key development and probability of obtaining significant results in the
cross-apphcation analysss. Criterion Group 1 inchuded all types of eliminees and those who graduated.
Criterion Gsoup 2 was composad of UPT flying deficiency eliminess and sucoossfyd geaduates. Colterion
Group 3 contained those who elected to elimipate themselves (SYE) and UPT graduages; Criterion Group 4
incuded thuse lassified as motivational steritions (S and MOA) aling with the suceess group. Al four
cutesion grougs wers wed (n the item analysls phase. Criterion Groug | way used for the regiesion
analyses. Tabde 4 delincatus the compusition of oritedon categotien.

Tuble 4. mewu ol Criterdon Categories

Yanat =, - P AR MM IR ko o it it

ku emuiu ludum In Ueitenien SRR

) Taw s - - o
Grawp Humbes N ACAD HYo ¥o ,ugn sa_!a | WOA Bie Grsd
! $Q3 X X X X X X X X
2 490 N X
) 449 X X
4 400 X X

The sunple papuiation was scored on the standand SVIB saale, and keys developed previously by ihe
Ais Foroe (Shenk, 1978) were applicd (o the impantanoe-pastidility seetion of te OBAS. Defiaitions and
weights used to ponerate these sooes are contained i Appendix A, Two additiveal keys, SY1B{Pilot and
OBAS/IYoY, which were developed by Usdln and Shenk {V973) against a utiterion of expeessed carect
tatend, were abg included to detennine their validity againgt pilot tralning critena.

ftem and regression analyses ware accemplished to develop keys for plloy training oiteria and to
suess the wefulness of these son-omgnitive scasuses alone wad in comblaalisa with opemtional apiitude
wmcasures in predicling pilot fraining ouloomes.

For item analysis® the total suiwey rexpondent populalion was diveded into two sarpies [halfaample
1 (#18) md halfsuntle 2 (HS,)]. Using these saraples, kiys wese doveloped tased o0 item critesiun

ke btewn amalysis prong am was otiginably devtloped under gvetwmetat contract by (hr Seevice R Cotparstion
(Comeract AV-41 {408-2788)) 20 samitarnd by Urs, Raymond Clrik) sid Roboy Boticadeg, AFHRL, For tiis peajint
e eagtam wea modifid by O Tomputationa] Sciences Dintion W acc omimadsie a dichatamans coilovion,
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validity. a composite was built by selecting keyed items in a sequence to yield maximum prediction; and a
cross-application of keys and item sequences was accomplished to insure stability from sampie to sample,
Omitted responses were considered as a valid alternative. The 01 signficance key was selected for use in the
validation and cross-application phases. ltems were keyed based on the validity coefficient for cach item
alt=enative. Alternatives were keyed +1, -1, or O, depending on the significance and sign of the validity
coefficient.

Regression analysis (Bottenberg & Ward, 1963) was wtilized for the model seeking phase 1o s-lect the
optimal set of predictors. Three models containing those predictor variablkes found to make the most valid
and unique contribution to prediction of pilot traning success were cross-applied 10 estimate the stability
of the predictor composites. An optimum cutof! score in the predicted score range was determvined for each
model which would maximize the identification of potential elininees to the minimam exclusion of pilot
graduates. Finally, a distribution of predicted scores for graauaies and eliminces was accomplished 1o
detennine the number of pilot trainee outcomes correctly ot incorrectly identified by the sclector
compuosites’ cutolt score.

HL. RESUL'YS AND DASCUSSION

Construction and Cros-Validation of Keys

from Biographical/ Attitudinal Duta

Four separate keys were developed from the response dota ot the OBAS: Totad Blimination (TE)
Flying Reficiency (FDY: Self-lmtiated (SIE): and Motivational Deficiency (MD). As shown in Table §, the
vaiidity for the TF key s .37 fur the criterion using only soven of the OBAS itenv.. Crossapplying the TE
key ytelds g vy of (13, While the decream in the absolute size of the validity coetficient was sizeable,
the signthicance of the validity soefligent upon ¢ros-application reached the 08 level. Sindlar resulis were
ubtained for the FD Kev. The vagnal validity was A0 but deereased te .14 when crosapplied. For thow
Keyt dextgned to tap the motivational compasent of elingnee behavior (MIE and MOA), the results of
ctoshvgbdation vere not encouraging, Although validities of 33 and 37 were obtsined for the origing
heys, crosapply ng these kevs moadied w vatidity  coeftivonts of 06 for both kewy whicth were ant
spiiticant at the 05 level. Nevertheless, thew heys oight be wed advantageowmsty in combination with
aptitmbingl asd/oe interest Jdata dnee they tap areas of backgrouwnd and attitudingl infonmation not
peesently included w upentional selection tedts,

Fable 3 Comyposite and CromssValidities of OBAS Keyy for UPT Criteria

fHeAeR N ] luv_ N !u-; g&m‘ \:;;gd?w
Total Hissnat on TF ? Joggee REI
Ehyving Defiaency Elisination D s JUs e A%97*
St Initiated Flitination NF 6 X)4ge. MY
Mutivational Deficioacy Elintnation (SIE/SDA) MH 5 3660 Bol*

¥¥igniftcant at 04 towl
T lignificant a1 0 foged

Valility of SVIB Data aad AF SVID and OBAS Keys
agaiost Pilot Teainiog Crilevin

I the altertd to build a pradictor composite of ekttination keys, SVIB keys, and keys developed ob
peavious Al Foroe sasmples, tt became apparent that the vatiahies for the roposed compotite would have
e be tedumd Lo a managealde nusmiber. The fitel step to aYtain this ohicote was (o seduce the 59 SVIB
keys to a minimum wunber which wete dgnificntly related 1o the wveinll ariterion of chmination from
ot uaining. The ovirclations betwoen the ailetion of climinativn and the keys wsed in this study
{sresented in Tabde 63 wete ack high enough Yo suggest wse of anly oae of the keys as a snghe prediction
utrunent. For the catite xample of 593 plot tainces, the SVIBdenwd scave with the highest validity

8




Table 6. Corselations Between SVIB-Scales/AF Keys and Elimination from UPT

Scale/Key Correlation Scale/Key Corratation
Occupational Scales--SVIB Occupaiional Scales -SVIB
Dentist 0514 Officer Worker 0487
Osteopath 0291 Purchasing Agent - 0587
Vetennarian 0911 Banker ~0062
Prysician 0115 Pharmacist 0162
Psy ciriatrist - .0638* Mortician -.0127
By chotl.gist - (g9 ee Sales Manager orn
Biologist --.0358 Real Estate Sakesman 0107
Architect 0051 Lif~ Insurance Salesman - 0043
Mathematician 0282 Advertising Man 0834w
Physicist 0073 Lawyer A106%¢
{‘henust 0568 Author-Joumalist =190
Engincer 0642° President, Mtg Concem -0042
Production Managet 1057 Credit Manager 0388
Army Officer 14798 Chamber of Comnwre Executive - 0072
Ais Foree Ottiver 14610 Puysical Therapist 0909+
Carpetires L654* Computer Programimer 1550
Forest Serviae Man DR yee Huuness Education Yeacher Ri i
Farmwy 042 Community Receatinn Adminstrator 0368
MathScrence Teacher 021 '
Patater 0422 Nonuccupailopal Scales-SViB
Policeman 004 Speatization Level - 653
Pepsor. ! Dasector - 6462 Oceupationa! fevel - (402
Riblic Adminptrator 0600 Masculiniy- Fernity ~J 504
Rahabilitation Counselor Oolse Acadcmic Achievement - 0707
YMCOA Secretary NI Oucupational fntravendinn-Exteavension - 0336
Sogial Worker 863
Sowial Teacher 81X b CGHAS huportanve-Poaibdity Keys
School Supetintendent K120l Totd Posubilivy 0160
Miistet (Fid] e Total Seare - 0257
Libwanan 22iged etn Froguency nosd
Attt -0249 - Pagitive Scatr -- 0302
Musidan Potfoermer - Rl46 Positive Frequency -~ 0063
Music Teacher ~ 1194
CPA Ganer ~HTIYe SVIE. Bilot Key £B0?
Snvdor VPA Lussee OUAS -Pilot Key o114
Accountant D412

*Signifiant ot 08 lewed,
**Rignificant at 01 fevel,

with the UPT pase/Gil aritenon was the Libtaian seale (-.22). Although the Air Fotee offier kev thowed 2
relativdy low eelatiofship with the UPT citerien ((15). it thay be thal this key is mose jrodictive of
nonaated suomss in Ge Adr Foeoe, Results vf sepyession analysis to identify the indnimutn number of SVIB
scales which, when combined, are most jeedictive of sucoesy in pitot trainity indicated that 17 scales which
peoduced a multiple contelation of 48 with the entetion appearcd to be the opimal ausmber. The soules
selocted fi (urthier regrossion acalyses are tisted in Tabke 7.

None of he itipatance-possibility scores which, in proviows wwearch, had shown 2 signdfican
redatiofship with bath caoer intention (Usdin, & Shenk, 9729 and zctudd caseet status (Shonk, 1973) were
found ¢ e dgnificantly celated to the plot Uaining 2iiterion. The intérest and backgroundfattituding
keys developed on the sanple to peedict expressod carcer intent dhowed alinest no relatioaship with the




{uble 7. Cumulativ: Myitiple R
and R? for 17 SVIB Scales

w(".x.u-lvt-uuuv_o__ .
Scale ] Rl

Libranan 2338 0501
Musician L2385 0668
rharmauast 1854 QRS
Computer Programmer 3024 0915
Life Insurance Salesman 2267 1067
Physical Therapist RALY A7
Math/Saecnce Teacher 3497 Rk
Public Adnunsstrator 3669 1346
Accountant 3762 4418
Oftice Worker RES I 1318
AathorfJoumalist A0 lotb
Carpenter 4126 702
Dentist 4199 1A
Outeopath AR 4833
Advertising Man 4378 A916
CPA Owner 4413 RUTY

Ranker A4N3 2010

UPT criterton, Howewer, thugk tie idicatoss of career potential have Gk or ao relatioaship to UPT
elinatian/paduation, the wefulnes of an indicator of pennnnct setainzhiey showld aut be averliwked.
I the SV mpotance-pomsihifity Keys are fouad to jetain the same elationship with actoad cares
deqmion as that shown in previes cesearch on expreased cartas ntent, these keys could be effectively
fnonrporated into i proass Toe selection 1o glot rraming, Initial selection would be based gssenttally on
apiiiudes and other nonognitive data predivtive of pilot wadning sucoess. 1 the selection stlo of thos
qualifyiag un thewe mcasutes is Favosable, final sedection based on soimy fdtoation of reaimability vould be
used to maxittize e Adt Foece 1etum o a Sxdly TrBUE inwstmeat.

Sttextion of Optinal Sclection Camposite

In developing & whection gamyesite for operational tee, an evaluation i be made of the patential
savirigs which might ke gootued by she sléntification and eRction of poadble elifpinees agatrit the
additional cost in e and meney 0 dngdementing the prapostd screening systesn, The use of the SVID
andfot QUAS in addition to the Al Forez Fficet (Aialifzing Test (AFOQT) ciow in use wonld rageeass thy
ovetall codt of the aperational testing program, Thesefote, vome artontion was directed tosand minimysag
the numet of meawes which would be tequited, vot masitmiang G idontifleation of ponsdie eBminser,

The finst step in developing v optinte! composite of predicion fot use fn wicctivg of pilet tainess
w3r to deleniine whether cach predicat o proup of edicion rade 2 sipificant watiutivn
predicting graduationfelimiaation frorn pibot fralning. A wsndiy of segrission analyws i pessanted in
Tadke K.

Results of regiostion problonu | and 2 tadicate the 17 SVIB wales and ORAN eliminee keys male a
signfiicant contitbution (o the prediction of (e cnteron. L prodblem 3, 8 was found that the SVIS Rlot
Key and QHAS keys previouddy developed o0 a siterion nf expresed carces tatent were aot significatiy
retated o the paxsffail citerivn. Combinations of the SVIE weales undfoe GBAS keys with the AFOQT plot
composte are dso significant 2t the 01 kevel (ometlene 4,5, 2id 6). In ontaparing the effectiveness of the
aoh-cogitive data wikh the AFIGT Mot Campotite (problens 7. 8, and 9), it was found that the SVIR
waes avd climiner keyx, aone and i anmbinition, fake o unique and sigaificast oontrbition o
predictive Socutacy over zad above the AFOUT Bt Tomposite. O the othes lagd, waudts of teposion
prodiern §D udicate the plit antpomte abo mikes a sipiticant walribulion ows zad sdoowe the
non-cogiitive dala,
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Table 8. Summary of Regression Analyses

Full Model Restricted Modei
UPT
Problem  Criterion R® Predictors r? Predictors df, df, F Ratin

i Pass [l ail L2009 17 SVIB scales .0000 - - 1?7 278 q.11**
2 Pass/Fail 1674 4 OBAS Eliminece keys

(TE, ¥D, SIL, MD) 0000 - - 4 291 14.62**
3 Pass/Fail 0049 Career intent keys

(5 OBAS, 1 SVIB Pilot Key) 0000 - - 6 289 2408
4 Pass/Fail .3038 17 SVIB scales, 4 OBAS Elim

keys, AFOQT Pilot

Composite .0000 - - 22 273 5.414*
S Pass/Fail L2146 17 SVIB scales, & AYOQT

Pilot Composite 0000 - - i3 277 4.20**
6 Pass/tail L1960 4 OBAS Eliminee keys &

AYOOT Pilot Composite .0000 - S 290 14.14**
ki Pass [Fail .3038 17 SVIB Scales, 4 OBAS

Elim keys & AFOQT Pilot 17 SVIB scales

Composite 2922 & 4 Elim keys } 273 4.52+¢
8 Pass/Faud .3038 17 SVIB scales, 4 QBAS

Elim keys & AFOQT Pitot

Composite 2009 17 SVIB scales S 273 8.06**
9 Pass/Fail .3038 17 SVIB scales, 4 OBAS

Flim keys & AFOQT Pilot

Composite 1674 4 OBAS Llim keys 18 273 2.97%¢

to JLass/Vail .3038 17 SVIB scales, 4 OBAS
Elim keys & AFOQT Pilot AFOQT Pilot
Composite 0396 Composite 21 273 4.93**

*Signiticant at .05 level,
* *Significant at .01 level.

Based on these results, it appears that adding one or both of the non-cognitive measures to the
AFOQT Filot Composite in the selection of pilot trainees would be cost-effective. However, in evaluating
the potential benefits of additional screening, some attenticn should be directed toward the practical rather
than statistical significance of a new sclection procedure which would include the administration of one or
two additional measures, For this purpose, three models of predictor variables were formed, and the relative
effectiveness of each model as a screening device was assessed. Mode! | included al! three components: 17
SVIB scales, four OBAS keys, and the AFOQT Pilot Composite. Using all 22 predictors, a final multiple R
of .55 was obtained; an R of .14 in the cross-application phase. Model 2 combined the 17 SVIB scales and
AFOQT Pilot Composite. These 18 predictors produced a multiple R of .46; .11 on cross-validation. Model
3 was comprised of the four OBAS keys and the AFOQT Pilot Composite. For this model, the multiple R
obtained on the validation sample was .44 with .14 on cross-validation. The obtained correlations in the
validation and cross-validation samples were statistically significant at or beyond the .05 level with the
exception of the <ross-validity for Model 2.

It is realized that the magnitude of the multiple corielation decreases when the predictor composite is
used on future samples. ilowever, it should also be noted that the correlstion obtained on the sample
population previously screened by an operational selection test is somewhat lower than if it hud been
computed on an unrestricted population. From these results, Model | and 3 appear to demonstrate some
usefulness in the selection of potential pilots.

Identification of Pilot Training Eliminees

Based on the regression analysis, it was concluded that the combination of aptitude, interest, and/ot
biographical duta into a Ptlot Selection Composite {PSC) could functior as a screening technique to identify
\ruinees who might be potential failures.

To estimate the correct classification rate and potential value of these psychometric measures, they
shou'd be applicd to a sufficient number of new trainees entering pilot training, Hower er, sinee the number
of pilot eliminees is relatively small and due to the tume requived to obtaiin an additional sample, it was
decided tn assess the usefulness of the three prodictor compaosites on the total sample cven though a portion
of the total samyie had heen used for the key development or the model seeking anatyses.

The nverall stutistici sipruficance of a predictor composite often doas not reflect the actual practical
value f a scremning technique. A mose useful assossment of the PSC models can be made by a compasison
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of the number of pilot trainces whose outcomes are correcily identitied i.e., hits) vursus the nianber of
pilot trainees incorrectly classified (i.e., false positives and misses). s includie all personnel identitied as
graduates who have successfully completed pilot training and thos identificd as potential eliv ree: who
did attiit from training. False positives include those successful graduates who were idertified as petential
climinees; misses include eliminees classified as successful graduatus.

Predicted scores based on the weighted linear combination ot the variabes in the thre: models were
obtained for all 593 subjects. Cutoff scores for the three models were computed wi.ch differentiated
between pilot trainees who would not be eliminated it some phase of UPT fron: those wvho would have
difficulty in completing this training program. Table 9 shows the possible utility of tie PSC models.

Tuble 9. Predicted Versus Actual Outcomes for Three Models®
of ihe Pilot Seiection Composite

Predicted Outcome

Succoss Fahure Totat Group

Model Actual UPT ————
Number Outcomea N % N % N %
] Sucuess N 340 73 37 2 k6 65
" Y1) 1o 100
{hnsy {talse psitives)
Failure N {0 27 78 64 207 38
<. o 3R 100
{insses) (hits)
Total : 478 1J0 115 100 593 100
: s 19 100
N Success N 360 (N X6 40 KAYA) 63
U 92 7 100
(hits) (false positives)
Failure N 169 32 N 60 207 38
o X2 18 100
(misses) (hits)
Tutal N s 140 -} 100 $93 10
“% N9 8] 100
K] Suceess N Jio 74 T 435 W6 o
R0 2 100
{hitx) (False pusitives)
talure N R 22 94 S n 35
% $8 ' 48 1)
(1svissex) (hits)
Tutal N 421 100 170 100 93 1K)
% ‘T 29 100

*atudb by oatan the fdbosang predictes
ST L 1AV vy, D OBAN Ry, ATOQT Pilat ¢ ampmasite,
Ml U 128V I ke aud AT VST Bl [SRUTITTXINT N
Maded A A ORAS Lewv and AFORQT Puus U poaste,




PSC Model 1. Thirty-cight pereent of the eliminees were identified by Model 1 as high-risk for
attrition and only ten percent of the UPT graduates were incorrectly classified by the PSC Model 1 cutoft
score vt .49, With a favorsble selection ratio, the misclassitication of tea percent of a groap of potentiaily
successful pilot trainees could be tolerated

The base rate of successful completion of UPT in the population sample was 65 percent (i.e.. 386 of
the total 593 were successtul). Using the predictor composite, the rate of correct classifications of UPT
outcomes {i.c., hits) is increased to 72 percent.

Table 10 shows the number of predicted/actual UPT outcome classifications by specific type of
eliminee. Nineteen percent of the total sample was labeled as high risk by this conposite cutoff. Of the 19
percent identified as potential failures, 68 percent did, in fact, eliminate for one reason or another. Arong
the various reasons for elinination, over 40 percert of the flying deficiency and self-initiated eliminces were
identified by the PSC Model 1 cutofT score. Only 18 percent of the fear of {lying category was identified as
high risk. Obviously, the primary behavioral characteristics related to this type of failure were not tapped
by the measures included in the proposed compasite.

Tabie 10. Descriptive Statistics and Percentage of UPT Truinees Above and
Below Cutoff Point on Pilot Selection Composite MODEL 1 by Training Outcome

pounanaipone PRt dis apiniengapisias )

—_—

Tralning Qutcome

Type Cwrtanen

" ACAD,
ueT MED Total
GHAD  OYHIR LY StE MOA Tota. Graup
Cutoff Scome N Col% N Col% N Cor% N Coi% N Col% N Col% N Col %
PSC .49 37 10 7 30 42 40 2 4r 3 8 13 ® ns 19
Pegdhetad Fadurel  Row % 32 6 36 23 ki 68 1900
PSC < .49 49 80 6 70 62 60 47 50 14 H2 129 62 4 N
{Pradited Success)  Row % 72 3 13 f 3 27 100
Towl N 326 100 23 100 t04 100 63 100 17 100 207 w0 53 R
Row % 65 a 17 1 3 15 104
Noan 0B Srat 5694 £341 5101 5349 5458
$0 124 4931 i8¢ 2018 1802 J906 065

The means and staudard deviations of BSC Medel 1 scores ure also showa in Tabk 10, Results of
tgests between the moans of the geaduate group asmd the los groups indicate that in all comparisons the
mean differencss wer dgrificant at or beyond the 01 level,

FSC Modet 2, Usdng the optimal cutoff ssore of 35, aply 18 poroent of the elinunees and seven
pereant af the UPT gradeate category were identified 25 potential failures, Whale classification of 18 pervent
of the shimisees would deuigase costs wlated to attrition, this model does not gppear to be as elfective in
the identitication of potential falluzes as the other two models, On the other hand, this molel has the
lowest vate of mdsclassification of potentially sucoesstial pilot trabness, Using this wadel, the sate of correct
classifications of UPT autcames increse from the base rate of 65 20 68 peoaat,

As shawn in Table 11, 11 pervent of the total sample was Taheled as higherisk for plot training wsing
the .35 cutoil scirre. OF the 11 peroant, §2 poraent weie elindnated feam trahudng, This model appean to
dentify approxispately the sane porcentage of failuresin the diffenent eliminee categories.

Resultd of Ctests between the meats of the gaduaie group and the tass proups presentad m Tabde 1)
tidicate that in 2l comprarisons except one the mdan diffemnoes were sipnficant al or beyand the [0S level,
The awan comparison between UPT guduates and elintinees dug to feas of flying was not dgrilteast. As
tndicated peestowsly, tis model appears te be the least effective us a sorcenng dovioe for pilot trainecs,
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Table {1, Deseriptive Statistics and Percentage of UPT Trainees Above and
Below Cutoff Foint on Pilot Selection Compesite MODEL 2 by Training Qutcome

Training Outcome

Type Elimines

ACAD,
uPT MED Total
GRAD OTHER FLY SIE MOA Tatal Group
vutoft 3coure N Col% N Col% N Cal% N Col% N Col% N Cal% N Col %
PSC ~ .27 26 7 5 22 19 18 11 17 3 18 38 18 64 1
(Predictad Failure) Row % 41 8 29 17 5 59 100
PSC < 35 360 93 18 78 85 82 52 83 14 82 169 82 529 89
(Predicted Success) Row % 68 3 16 10 3 32 100
Totat 386 100 23 100 104 100 63 100 17 100 207 100 593 100
Row % 65 4 17 1 3 35 100
Mean 6645 5570 5377 4940 5324 5261 6162
So 2140 2349 2086 1833 .2251 2076 2217

PSC Model 3. The Model 3 optimal cutoff score of .51 identified 45 percent of the failures and 20
percent of the graduates us higherisk for attrition. The misclassification of 20 pereent of potentially
sucoessful pilot trainees is rather exoessive for operational use. Using PSC Medel 3, the rate of correct
classifications of UPT outcomss is increased 1 om the base rate of 65 percent to 67 pereent.

Table 12 indicates tha -9 pereent of the total population would be identified by Model 3 as !ﬁgh:risk
personeal, This ol igentities a farger number of personnel as high-risk than the other two models. OF the
30 peroent identified as highersk, 58 pereent were eliminated from training. Forty-seven pereent ol the
flying deficlency category and 48 peicent ol the Sibs were identified by the PSC Madel 3 cutoft score. As
with ihe other model, the fear of flying catege oy is less accurately procicied although PSC Model 3
identitics 24 peroent of this category as compared e 18 pergent idertified by PSC Models | and 2.

Table 12, Descriptive Statistics nd Pooentage of Uv{ Trainces Above and
Below Cuioff Pudnt on tlot Selection Conywsite MODEL 3 by Tiwdadng Outcame

Ty wns - ey
e -

Teatuing Ou' Jamy

o Tyoe Eitininos
&Y, AL,
upy MEN Tolat
GRAD  LYHE®M FLY L L 3A Yatal Graep
Culef! Score N Cei% H Cal% N Coi% N Colw N Coi% N Co%m N Cus
(-0 % N on 48 i ] a1 W 3 4 4 94 44 TR 20
(Pradictes) Fadutol  Row % 45 (1} ® 1] 2 55 100
PSC - 5% Y 2 5 8% 8 3 B2 W3R 13 s AR n
(Pradi ) Succoal  Row % N 3 13 g h} n 100
Yotsi /G W00 W W00 s W 63 00 v W00 07 WX 683 0
How % 65 4 \? ) 3 38 100
Naan 6615 B{ S0 BIAZ 2000 B521h D147
$0 ARS6 1764 07 2190 504 2033 2082

w—
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T-tests between means ¢f the graduate group and the loss groups presented in Table 12 indicate that
all comparisons between graduates and eliminees were significant at or beyond the .05 level.

The possible monetary savings from implementation of a selection procedure such as one of the PSC
models can be demonstrated by using the sample population as an example. A total of 386 trainees
graduated from pilot traiwing in the OTS sample representing 65 percent of the total group. Using Model 1,
the total number of trainees who achieved a predicted score of .49 or higher was 478349, or 73 percent of
this group, were successful graduates. Assuning that 286 graduates were required to meet operational
needs, using the 73 percent success rate of the Model 1 PSC cutoff, a total input of 529 would have been
required instead of 593. lnstead of the original 207 eliminees, only 143 would net have completed pilot
training. The original number of climinees (207), at an average cost of $16,082 (see Footnote 1) per
eliminee, reprecents an approximate cost of $3,328,974, The lowered number of climinees (143) represents
a cost of 82,299,726, or a savings of $1,029,248.

Although the required input and number of climinees change using SC Madel 3, the possible savings
to be accrued are the same. This finding would tend to indicate that the additional costs associated with the
administration of the SVIB are not warranted. From a cost standpoint, the PSC Model 3 is more effective
than the other two models. The use of Model 3 would avoid the purchase and administrative time of a
civilian test lor screening. The only drawback in using PSC Model 3 is the high (20%) misclassification rate
of potential UPT graduates. The selection ratio would have to be highly favorable before such a screening
procedure could be used.

Using Model 2, a total input of 568 would be required. The lowered number of eliminees (182) using
this model represents a cost of 32,926,924 or a savings of 3402050 from the costs associated with 2 total
of 207 eliminees.

The savings based on this sample using the three PSC models are given for illustrative purposes only,
Although the savings to be acerued from the total UPT input would he sizeable, the cost of program
adnnistration and recruitment to obtain a suffident nwmber of high quality trainees was not taken into
account. It is alio meognized that the savings caleulated on OTS input would not accurately reprasont the
costs associated with input from AFROTC and AFA.

1V, CONCLUSIONS AND RECOMMENDATIONS

The correlations ubtained for the PSC models appear to indicare that a screening devioe wsing
noncognitive data has practical value in the selection of pilot tradnees. Obviowsly, such a systom's
effectiveness would be related to the availability of qualified pilot applicants. If the selection ratio in the
pilot applicant pool becames less favosable, the percentage of talse positives for the PSC models may be too
high to warrant thelr use in the welection pioices,

I tiwe number of potential pillot applicants ovtnurabers the projected need Tor Mlot trgnees, the
coneean about excluston of false positives would not be g Himiting factor in recommending the use of PSC
Models 1 or 3 in an uperational setting.

Based on the results of tis prebiminary study, the fullowing cours of action are recomneaded:

1. Further research be accomplished an a new sample of pilot trainees to revalidate the OBAS any
SVIB. The recent change tn the UPT curicubum to penmit tie T-41 aireraft phase of trabaing of UPT 1o be
accomplished dwsing Officer Training Schoo! necessitates further ivestigation. The presant study did not
attempt to predict the passffall criterion for any one phase of tralning. An evalustion of the PSC
compasites on sucoseiud completion of the T30 phsse appears appropriate followed by rescanch on the
usefulitess of these measues in the later pluses of UPT, Sinular studies should also be acoomplished on
AFROYC and AFA jilot trainee input, 4

2. n the next revision of the AFOQT, items fournd significant in the developnent of the OBAS
climination keys can be cousidered fur incorporation into the Mot Biograplical laventory pottion of the
operational test.

3. The value of these screening technigues should e further evaluated by considering the (a)
feasibility and cost of administering the additional tests, (b) the potential savings to be aceiued by avoiding
the fraining expenses of trainees wi o cannot complete UPT, and (¢) the impact of the loss o potentially
suceessiu) pilots.
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APPENDIX A: DEVELOPMENT OF EXPERIMENTAL SCORES

Various experimental scores were generated for responses to the Job Importance—Job Possibility
Scale (Shenk, 1973). To obtain these experimental scores the following weighted values were first assigned
to each alternative:

Altemnative  Value Importance Scale Response Possibility Scale Response

a 1 Not important at all No possibility at all

b 2 Somewhat below average in importance Less than average possibility

< 3 Of average importance Average possibility

: d 4 Somewhat above average in importance Better than average possibility
e 5 Extremely important Very good possibility
Using these weights, the following experimental scores were generated for each subject:

Total Score Algebraic sum (induding both plus and minus values) for the weight
applicd to the item on the Possibility Scal subiracted from the weight
applied to the same item on the Importance Scale.

Zeto Frequency The number of zero differences when the weight applied to the item on
the Possibility Scale is subtracted from the weight applied to the same
item on the Importance Scale; i.¢,, the number of times the importance
waight was the samie as the possibility weight,

Positive Frequoncy The number of positive differences whon the weight applied to the item
on the Possibility Scale is subtracted from the weight applicd to the sarne
item on the Importance Scale; .., the number of times the importance
weight was greater than the possibility weight.

Posltive Score The sum of all positive differences when the weight applied to the item on
the Possibllity Scale is subtracted from the weight applied to the same
itemt on the Importance Scale;i.e., the importance weight was greater than
the possibility weight.

Total Possibility  Swu of all the weighted responses for items on the Fossibility Scalo.
Scuore
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Errata
» First
Nimher Author Title
AFHRL-TR-T3-19 (ADTT5 7D Guinn Effect of an All-Volunteer Foree on Input into the
School of Military Sciences. Officer Training
Program
\D ﬁﬂ) (yfl,\l’lIRI.-'I'I(-T(»-‘) (AD-AO25 831) Guinn Bachground and Interest Measures as Predictors of
y=rie Sucerss in Undergraduate Pilot Training
AFIHRL-TR-77-30 (AD-AO 2 0RY) Valentine  Navigator-Observer Selection Rescarch: Develop-

meat of New Air Foree Officer Qualifving Test
Navigatar-Technical Composite

AFHRE-TR-T8-33 (AD-\058 HIR) Hunter Pilot Selection System Developmen

Due 10 seoring errors which were fouad in the data files of the Air Force Officer Qualification Test —
Fooms LM and Noall analyses using aptitude scores cecived from these test forms which are comtained in
the subject technical reports above are considered erroncous,

NANCY GUINN, Technieal Director
Manpower amd Perronnet Disision



