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•BACKGROUND AND INTEREST MEASURES AS PREDICTORS OF SUCCESS
IN UNDERGRADUATE PILOT TRAINING

1. INTRODUCTION AND BAM(GROUND

Over the years a great deal of attention has been focused on decreasing training costs by developing
techniques to select individuals foi training programs who are most likely to succeed. Today with the
stringent budgetary limitations imposed by Congress on rinlitar spending, more emphasis titan ever has
been placed on the armed 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 training 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 S, 1,829.' This estimate does not
include the addition of costs by Headquarters USAF to cover depot rraintenance and central!y funded
replenishment spares. The average training cost directly attributable to each elimination from
undeigraduate pilot training (UPT) has been estimated to be approximately S16,082. With costs of this
magnitude, any selection program designed to identify potential elintinees could result in corsiderable
savings.

A review of attrition rates reveals that the winiber of training eliminations in UPT varies by source of
conuilission. As shown in Table I, UPT trainees from Officer Training Schooli (OTS) represent the largest
percentage of elilLnecs while trainees 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 foI
einmination are flying deficiency and self-initiated (i.e., voluntary) elimination (Table 2). An investigation
of the factors related to flying deficiency might include, in addition to thle traditional aptitudes tequired for
pilot trainees, motivational factors such as the desire to becone a rated pilot anl/or an expressed interest in
flying. The wlf.initiated elimination (StE) appears to reprwsent a distinct motivational comiponent since this
type of elintination ii initiated by the student himlself rather than instructor pVot or superior, It woukl
welm that the correlates of belhavior relatwd to thes two mail% causes for elimination should include
non•cognitive/non~inteliectual factors in addition to cognitive abilities, and that the use of non.cognltihe
data in tile selection of applicants for pi1ot tIrtaing would make the election ptocvss more cust.efkctiv,

In Navy research, the usofulness of hioglaiAlical Itud interest inwiltories haw also been studioed quite
extelsively (Abrahlius & Neumann. 1971a, Ahrhartus & Netummm, 197.3. Abrahians, Ne-tanoi, & Doun,
061), AbIa411uni, Neutrn-mo, & (1t01t"s. 196-S. Wit & Abrcalrit, 1970. 196.i 0, I9()i; N•-wnln. C-'thims,
&Alitobsits. 1%)t S'*ks deel tfonk lthe strong Vocaiminal t"terest Wzrik (S'If) Wete foluld to Ihe

vAid in ott Feutf; cig ly rrwiiliatiouAl daicrtruccs fiteii the Naval Aczndenriy uustdsng kthe c.areera runovtlmitl
asrwng NRf 'Mt' applic-ntA, anid Iredicting NRO1) offit icermettton (ANohon is & Nounium. 1971h.
Abrhtaanm & 'Keutwuit. 1173, Alal , NKimati, & 0311. 169. Abwh.ms, Ncuuntan. & QItwns.
W04. t~I serhc ktvn±mntrn asat odtohe sf Ieitot itctive validaty f(Or tho NROWt

seleetloo I4ugranr: howtse,, reeardh usig h aplul ad 00 terview data to idhntil4 4ttnitk-•s5 ftom 11e
Naval Acadeiiy indicated il~t initeresi dau t;* frOl e SVWu~ (wa fatv otaddive(i~atn &o Abraluits
1970; Nenuman, Gl-ws. & Abcaha's. 1%97).

7~*~ . itigiisHaesIn UP'by ýýoitvu
9721971 - 1"'

5:{1 4 12 2 0 ,A S A 9 ,1 1% 1 11, 9 11- 28 .11 %•-

103 22.1% 360%. 14.414 ,,7.,'

(Or1 A~t- (ot i' 73 IwrIt1cA bW t-4 AW-CIA049.Nmm~ 1911k. rhcw co~ics tE', e cs Itt ~
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Table 2. Tyt-es of Training Elimination for Students in UpT 1971 19736

1911972 1973

Type Elimination N NN

Hlying DC fiLiency (F LY) 562 49 484 51 297 51
Academic Deticiency (ACM)) 17 2 4 0 t0 2
Medical Elimination (MED) 143 12 116 12 539
Manifestations of Anxiety (MOA) 1 2) 11 10? 11 53 9
Self-initiated Elimination (SIE) 295 25 222 24 159 28
Fatality 50 2 030
(Abhet 7 1 13 2 7 1

Totl Eliminated 1,158 100 948 100 580 !00

aL)aca turnished by Hq Alt, Training~ Aiulysis Division.

hi previous Air Force research, it was generally concluded that biographical arid interest data was
plositively related to successful muilitary oulcoriws (Muffins, Ewing, & Woods, !962; Taylor, Murray, &
lEllison, 1971 - Tupes, 19)52, 0Q57. Usdin & Shenk, 1973). In the study by Tayloir et al. (0971), it was
recomminended that further research oin the aevelopinent of riotivata19nal assessuient techniqueIs for pilot
t'alning using biogralphical intormiation be hintiated. When a positiv.: relationship was found between
buclkgtoundjintevest mecasures and expressed career intent, L6-din and Shenk (1973) also recommended that
the study of the overall uitility of background and intterest measures; be extended to. inclule valdating these

intunnsaginst training critezia.

Therefore, tht ptirpose of the curre-nt study was to (a) develop btngrphajici anid interest keys for an
Air Vorce sampl~e of 018 pilot traint-cs with tilftleret trulitiog outcouvs;, (b) as~sz the validity of
bioglaplica~l Will interest keys devceloped aptaist thec tlitelion ul eXpressd Coretr ifitet for p4nt tialfling
criteri4, and (,;) vAldate mid asses thc valud of owl-4AVipsivCr dau a PIC4pehein g ut emnloin
pdui Ulrainatr

A total tit 54.1 offi~vt3 who entetes) I'll Itt14F1l10 A 04) 1011 1tov~lnW h

samplek puia14ort. Umes offltcets hod rceelwr their colwldm'011n by cv'ili'lkiing t1*0 12-2wcek OTS. I'vog'VoIi
(tit colkleg dtzAtei du~rtg, the latter patt 4 1971. %hile 4n the officer usalsog 1xvipat st ddsi~id AP11I,
'kesas, fthes sudetU wti &o ndsn dkicd the SVIU am) si Ofti~xt luvq s Wpka a Attitudinal Swuvey
fOIJAS).

i1tt SOWi is ;U) ellpý-Uail skoved inventoly ba$44 410 11ttC111s Of bkkes 9.44 44140%s 01*4Al to
~sh ..,aoeg %'aiO~l ~eopatosas Th tte Sr 4 tuA--tpalti4131 keys And five oiv~dlenWmtaikey. The

9.0Xk i% o II (tetn invemotoy whlii6 coilains 1414roidan atutudirial Ites ncu 4u41 dintre

resqondent if) inklice the itrnptwan 0( cesurin Cwtrees 41ocds Ud fth extcnt to wl~di ths troods C40 Ne
filfi~ld in an Air Vottv job.

Wiqvxw data from these wtest measurs where k-eypkincwl wd nt1wta4cerrd to 01V(RS~ fils 014anayvis.
A ~h (tom the two hiventories aloj wmith aj4iudo se-oics retrtiewd frots the aoffie UaPC C&S~ omwixpse the

predictor roasur-Utel W in the UnalSis 1421" CA' t11S sn~fevi.
Ctijienmn &-tu ftotv UVT was also or nc-4 (tom the 01mee tapk, ftkersaithe by 10m

Cnn~stat 'k-a 'ine ~vsni irVwee Itunalao lkswmsrc Lahoiatey (AI'IIR~L). LIeldand Alt Votee
"4se, Tessa. Criteria vuesiIn the analyi43 were wkedett Qfter 2 ltjt WInSl V COf tfe difffient wtr~aing

owconrws in the u'r'1Me prssltirw.~dl 04Cilrirw releCted1 tratM~n1Ci1 A diffentatr~ilAtiti#,M C41 "y txving

wtupitril to t1V Ak'XU group. The flnmnbet 4, C4ses in elac 4tumotiW om irsacpt~ y during the three
t2=of Ur awe shown in TaWl 1l. Umd~ wi thms Uae uposale rnst~yss by triaLrSc phaw w=r ri

feuibl6



Table 3. Traninkg Outcome of Sample Population by Training Fbnse

Twuintag Phtase
Traninsn Or-cam.

Claaulllcraaon T-41 T-37 T.32 Toaln

Attrition Category
Academic Deficiency (ACAD) 3 1 4
MAilitary Training Deficiency (MTD) II
Flying Deficiency (FD) 43 28 33 104
Medical Deficiency (ME!))51 11

Sel-Iitite r-imnaton(SIE) 1 566
*1Fear of I'lying/Manifestation of Anxiety (MO A) 3 131g

Ot(her (OTHEiR)22
Total Number of Ufl Attritlons20

&wca Category
*Total Number of UP'1 Graduates (GRAD)36

Total Ufl Sample 543

Final sekuciton us a criteuton was based on the hypothesized rekovance of thle criterion to thec research
objectives of tile numbler of subjects available in one or inurfe of the attrition categories. As large a nutlber
of subjects as possibll in the criterion classfication was desirable to permilt meantingful anllyses ant) to
increase the stability in key &-kveiopurint irid probabilitly of obtainaing significant results. in thle
cwnm-apphication anayvrs. Criterion Group I included !ill types of elianinees ant) tluaw who graduated.
Criterion Gs5oup 24 was ctnnposed of IJVT flying deficiency elinlinem andi succvssN graduates. Cit ern
Cloutp I conusalcd those who elected to eliminate theinuelvecs (SIV) and UKPI pduvcws; Ctilteion Gf oup 4
includcJ 1Omit. c~lasiid as usniVAtlonal mofloruns (SliP oad MOA) klanig witl% the suco-ss group. All four
criterion gioupi wowrtw sd in withem Irnialysis phae. trite-ittn Uwtuji I w"as- toed &s Owvzi

ana~sc~. Twk 4dultwots O cosostionof aitetiowt categriteA.

Tubk 4. Cuniposit~ of (ACsicdon CAtcgVcri

NWOkio AtAO MID% VO UfO St riCA 01141' Cki

4466 X X X

Tile ua'ilpk pJndvuaunnI-A waso soeno the stirani.a SYIII tacal &Wt keys dOWLAoped pmvimally by he,
Alir Voto (Sihcnk-, 19M3 wegt. spj~tA tQ the irprarce~'sb ty m o~ntsf fth (TAS. tkfoatihinr =nd
wcithtt vsed in) gnente tk4w wwos are contaied in Appcndhz A. Two adliliitnul keys, SVW~iknt and
DUANIM104 which uwet devclopc4 byý P4b4 aWd S:nk (19731) ue$a.1r3 a ciiitetot of exinesdd CAtcet
tnteot wttre also itndudc4 to &-2tvnnln tbci* ralty 34ag awntio tvaittiog cliteria.

Iteal " mrerskmtt arwiyts Wert accoNniAiibt to dewtcrp keys% fo pilvoz ttiling crilteia %-nd to
awu i fth %Uaeful(A of theion-o6pitlve mearwes aloae ýad in oozbiswsat wa opetth vuiooi aitude
unwzus lin prcdksimg pilot uztmaknv, oulcouts.

VWr item sinysis the Irun swwvy rtmpondcot popikiiion was rsdeda into twot Pamples Ihlf~urn*~

Th (list) and W&= -, RWs 0044a~ thwtn~vtd ft, pwdf ctttflkWvd hyw ob ~ni~ item iutd
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vaiidity, a composite was built by selecting keyed ittems in a sequence to yield maximum predictiob; and a
cross-application of keys and item sequences was accomplished t,) insure stability from sample to sample.
Omlitted responses were considered as a valid alternative. The 01 sionficance key was selected for use in the
validation and[ cross-applicatioii phases. Items were keyed based onl the validity coefficient for cacti item
ah-mative. Alternatives were keyed +1, -1, or 0, 0epending on the significance and sign of the validity
coefficient.

Regression analysis tjlottenberiz & Ward, 1963) was -,Iilized for the model seeking phase t;i slect the
optimal sei of predictofs. Miree miodels- containing those predictor variables foupd to make the most validI and wunhje contribution to predictiton of pilot trrining success were cross-applied to estimate the stability
of the oredictor composites. An optimum cutoff sco~re in the predicted score range was determined for each
model whinch would maximize the identification of potential elintinees to the minininuni exclusion of pilot
graduates. Finally, a distribution of predicted scores !or graouates and elimnwies was accomnpljished to
detenoine the number of pilot traince outcomes correctly or incorrectly identified by the selector
composites, cutoff Score.

tIll. RF.SUtI S AND t)"SUWSON

Construction and Crovs-Validation of Keys

Foto! separate keys weft develotld fronm lthe rcs-txse data ot the OIIAS. Total Flitination (TlI)-
Hlying Ml~elvency (1Z1-) Self.1111tated (SWF)' and Motivational lltkieimcy 011D). As ihown in Table 5, the
Validity' to, thc UF key is .37 for the criterion usnin otily seven of the ODlAS lteav:... Cmcst;ýappiyinp the TE
k ey ytetds a vahdlty of .13. Vbid the decrease ill the absolute site of the vuhid~y -00'ricimnt was siieabie
the stgoticaixo of the validitv' ellicien mpn ss-appliestaiol tzi reaed the .05 lovel. SAIieav results Were
obtaine t'or the NI) koy. The orttaigvaliVdity wis .40 hilt decitwOes te .14A when ctosa-appketl. Fot those
i~cys destgld to tat, thm ImutivAtional Comptunent of elitmnne h talmoc (511 and MOA, the it-lulls of

ettinu e1Wout-41e, Allhot~lt vab lutes of .33 MA .37 wetfe %lbtained (of the miK0il
keys eto.app»~gthetse ký-V% rmi~tcd in validity ~owifficionts o1 0Ni fut hokh keys wISKIS Welk, rj-

IAýIoI4, at1 the O 10% lvel ei ttk. these kcyi litioll IV wed adata~ in toCobi~natuln With
aptainhal asid~ Al i tileftc dtsu *Ioc~ they taP amu ki hof lw mid otstiladwda 10fttamwI0r not
14motrly itiouded t U1 0$Vrt04lai slecliv.4 te~sti

lotal tlilltmg On 7
lUN Iq io611enqt Witlu"ajc41icr jq;

UvtatoitKtial Mkwicicy 00*440(SlIJW)A) Mt.) 5

4 VaW ly qf VIS Do "~.ta AIV S Wa)OIAStys

Lii the 21teinp to build a ptedtior couoltxtml of Clitvaou1en key%. SV1I Ikey. =nd Uecyl doew,01 il
r~mW MI Four~ %Upki it Knm p that ft vatw r"I ttv ixj44 s'rpueae opsW OrM have
to be tciluv,,d to a nuMacAW-2k riufthr. 11W lims mtp to rOhtain ftis (AeICcVe weas tf) tCIcm the Sig SVW~
kecys to a Ilmistiuncm oui1lhel Which ~wea ai tifkarity idteb to the ose;ou Cicutiios of 6mimniatln fi10M
1,401 Im~ntsý. The coveolcatloim between the 1:itation t4 elitninalives anid the k~eys used 41 thit study
(-4'atCseic iP hb&W 6.) weteC OVA hol~ iou. to W)4'ci u&C of ofily m~e of the key% as a $sin 0ýPeedkcln

;uwuftust. Fom the eutite sUro*~ of $93 Pilot ltliioeni the SVW'-JC6Wve score vwith the I4w"~ madltli



Table 6. (orrelatiomi Between SV1 6-Scales/AF Keys and Eliniination from UPT

ScahI)eyCotmmation SciIt/Keiy CorMtation

Occupational Scalej-~SVID Occup~aiional Scales-SVIB
D~entfist .0514 Officer Worker f.0487
Osteopath .0291 Pur~iaing Alerat - 0557
Veterinarian .09)1160 Banker -. 0062
IMwsictan .015 b i1arniaL'1st .0162
Psychiatrist .0638* Morlician *-.0127
1\ycho'vpit - 09~ Saks Manager .02 72
Uaologist --.0358 Real Estate Salesmanw .0107
Architect .0051I Ut"- Insuiance Salesman, .-. 0042ý
Miathemnatician .0282 Advertisittg Man .08,34"~

Phsist.0073 LWye r .1106'
Chenust .0568 Author-Journalist .-. l)0*0
Enguiner .06,20 Presid en1t. Nlt g Ce Ice r -.0042
hroduction Managker .105706 C'redit Manager .0388
Armny Officer .147900 ('namb11er ot Comnerix vx"eUtive -.07 2
Aif Force Officer .1461"' Pliysical Therapist OW)4;

(>uti e.06540 Compite r l1'r~u~rmtm .15~50"6
Forest scvfvl.e Man t)t.)0*3 Ilusness Fdjucatium Te-utier .0004

Fame 04712 Conwmwtuliy Rk-CtativnAdjtlnr.Y6
Math'stlowx le~cret .0273

No1Iwct 1421,V1
INAtinsan .040 SN itk!JIWOt IAtVV -06)

Persom I threeor 06 cu~tn!Iae 00

MUa tiAkIntkr COWistnr .4028 Ac4tk-ak Aduecenunt -,07070

St SA,001

Attot-,04 Pcwtikto S~xwl WWI10

OVA t0aknet 02' ~ WAto e 06
SPIat CP k M ky .0114

A~os~tan.0412

SIM4V Of. Al C4.

%ith the L1P1 pawiffall Clalesmn w"t the 1bt1a,1 ci1i (.22 Alt) 'tuh UN? Ait Vrito -Asicet kcy thnwt4 a
feburey lo~w tel ,rs~l wthteUTciei .15). it tnay be thal tl~th kiy It mtne I1curjie Pf
noo-uitc-l suvwom In the AM Fooc. Resr~ts r.,f tij~ewon u iay i ttdchtiiy the itinimwum nurnhet of SVIII
w~k w~cik~. w~hen .,xtNswd, at' nmim IreJ~civsse of 'rcces~s &n tiltn4 tial*0tt ioicated dhot 17 "acl s

I lx zmulupkc (malatums of .45 with thg 0cljgioni a1Vea*"t 10 be the 0 WW inaln bel. The WAWc
Seexe 1w furthet te"1iao uyatayc atei Umeid ip Table 7.

N om 1f th itMianepossib~iy senis ud~di. in seskirm- m-wauhd, hadt) hown a itpv"
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Table 8. Summary of Regression Analyses

UPTFull Model Restricted Model

Problem Criterion R I Predictors R 2  Predictors df, df, F Ratio

I P'ass /Ia i .2009 17 SYIit scales .0000 - - 17 278 4.l11i'
2 PasslFailI .1674 4 OBAS Eliniinee keys

(TE. FD, Sir , MD)) .0000 - - 4 291 14.62 *
i Pass/Fail .00q9 Career intent keys

(5 OitAS, I SVIB P'ilot Ke y) .0000 - -6 289 *24fls

4 l'ass/Fail .30311 17 SVIB scales, 4 OBAS Elint

composite21460000 F22 273 5.41*

5 ~ ~ ~ ~ ~ ~ ~ 1 SVs,1tIi scalesSI caes&AFQ
PltComposite &00 4 - mky 18 273 4520'

CýoOTPioiteCmo~i .2000 17SIsae 5 273 14.06"
7 Pass/ Fail .3038 17 SVI B Scalts, 4 0OBAS

Flint keys & AFOQT Pilot 1 VBsae
Composite .1674 4OLA ilm keys 1 273 2.97"

80 .'as/Fail .3038 1'7SVIB scales, 4 OBAS
Him keys & AFOQT PilotAOQPit
Comsposite .00396 Compositles 21 273 4.93"
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of the nuniber of pilot trainees whose outcomes are correctly identitied (i.e.. iits) versus tile ni:.inbel of
pilot trainees incorrectly classified (i.e., false positives and misses). ibis inclh.1o all personnel identified as
gradutes who have successfully completed pilot training and tl,,r idc,itificti as potential ePr iaee.: wvho

' did attrit from training. False positives include those successful graduates who were identified as poten!ial
elinlinees, misses include elimiices classified as successful graduates.

Predicted scores based oil the weighted linear combination of the variables in the thre- nodels were
obtained for all 593 subjects. Cutoff scores for the three models were computed wh.ch differentiated
between pilot trainees who would not be eliminated it some phase of UPT fron those who would have
difficulty in completing this training program. Table 9 shows the possible utility of t.e PSC" models.

Table 9. Predicted Versus Actual Outcomes for Three Models'
of the Pilot Selection Composite

Predicted Outcoj•ne

SuccC•s Fahure Total Group
Model Actual uPT

Number Outcome N % N N %

Success N 34') 71 37 32 386 65
)0 10 to0

(t is) ,(false p sitives)

F:ailure N I 2) 27 78 t(1 207 35
(/2 38 100

(ilmsses) (hits)

Total 478 I A) 11, 100 593 100
91 100

2Success N 300 68 26 40 316 65
9". 7 (10

(hits) (false tIIiives)

Failure N 169 32 38 60 207 35
,2 18 IO

(nisses) (i5ts)

• otal N 5 i 1)i '. W 100 593 100)
7; ' 14' 11100

Succes's N .10 73 6t 45 .186 0
8") 20 100

I +" (Off..) (f(alse !ItlXWOM)

hlidcl N 113 . 9.1 55 207 35

,owld N 423 100) 170 100 543 100
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tS( A' odei I. Thiry-eight percent of the eliminees were identitfed by Model I as high-risk for

attrition and only ten percent of the UPT graduates were incorrectly classified by the PSC Model I cutoff

score of .41). With a favorable selection nitio, the misclassification of tea percent of a groap of potentially

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 successful). Using the predictor composite, the rate of correct classilfations of UfT

outcomes (i.s., hits) is increased to 72 percent.

Table 10 shows ihe number of predicted/actual UPT outcome classiftications by specific type ot

efiminee. Nineteen percent of the total sample was labeled as high risk by this composite cutoff. Of thie 19

' percent identified as potential failures, 68 percent did, in fact, eliminate for one reason or another. Among

the various reasons for e!inunation, over 40 Perc,,nt of the flying deficiency and self-intiated eliniinces were

identified by the PSC Model I cutoff score. Only 18 percent of the fear of flying category was identified as

high risk. Obviously, the primary behavioral chiaracteristic related to this type of failure were not tapped

by the measures included in the proposed composite.

"N'- Table 10. Descrptive Statistics and Percentage of UPT Trainees Above and
.Beow Cutoff Point on Pilot Seection Composite MODEL I by Training Outcome

Training Outcome

Type ECtitnc

Nj ACAD.
UPT MED Total

GRAD O`V4,R4 FLY SE MOA T Al. Group

Cutofe Score N Co.% N Cot% N Co % N CoW% N Co % N Co. % N Col%

PSC .49 37 10 7 30 42 40 20 41 3 18 78 38 115 19

tP(r&dcnad Fatilue) Row Y ~ 32 6 ?8 3 3 68 1 00

PSC-..49 449 90 16 70 62 60 37 59 14 82 129 60 47" 81

tPicted Succweil Qow% 73 3 13 8 3 27 Ic0

TowIN 3%- 100 73 100 104 100 63 100 17 100 207 ¶00 593 tO0

Row, 65 4 17 11 3 35 IOU

Mon.7%27 56791 %A94 "0 510) .5349 .6468

SO AIN .1"I1 .180 .2018 ,182 .1906 .low

The I•ams and stan.1ard dcvtulionls of iUSC Mo-del I skcres are aulso showo in Ta3)k, 10. Restults of

t-lets iktwonl diw "walls of the graduate gnup n.and the Iosi groups indicate that inll •1 omlpariolls the

meian dif weelts wowl•p'fikwi at oz ty0yood the .01 level,

KVC ihxleI 2,h t hUng the optimal cultoff sMite oft 35, nllY 1$ Ivttt of the clin•nmes and We0e1

Iwtcent tIel3l ' gmaduate categoty wot identified is Potential fhlr While classIfication of 18 r
(of tif ellnhti:ces would doease cost rlated to attritilon. tills lmdel does nit appear ito lie W; effectivc ut

the idetlitication of i1kential failuies as ilte other two models, Oi t1lW othr ht nldl, tilts loodol Iim h the

lowest rate of oicasliztrnKt of g ttrially sucrssii4 jýiot ttailnes. IlsWnle thig auodel. till. tale oft vourctl
-11casflatiostt of till oukeolls itcsoetM (toln thle buzlate nof n( O to 68 1vttX41t*

As hlnownt ill Toble II .1I Ifermect of 0lW total s"annple wa. li.te~ti asi hligh-isk fo• 1pgot trailirtg ,us1in
tile .35 cutoff icure. ()f tire I I per0ctt., 5O p.eVrmt werme elinltkted frmttl ;;aRtnlng, 11,i, mol•dl api;'Tars to
idalitiv api)oxil"YJtey the ,aute ifrccnta% of failums int tile diil•fealt elbiince cAtej•.ios.

Result, oI-tests otwActWll tie incawts of tilre ghadftaic gwup and the h, ý itwuf 11tellttl rit 1 able t I
.4 dl0to th1 11 i all omlparisons eXcel tone tile ltiak diffetcms wele siifica,3nt at or beynld thie .05 let'e.

Th H1411e 1an co0ijadsnl•l belwee- UPI' gAttstcs antd elititilnee due to feia of tlyitg wa4s nm o gtigl•lt.k

Indicated pxriously, dtis mo1da apjxwtc an be tiW least effotiv as a scsceaslng :tevitc fiw pil4 tvtiltcs.
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Table 1. Oescriptive Statistics and Percentage of UMT Trainees Above and
Below Cutoff Point on Pilot Selection Composte MODEL 2 by Training Outcome

Training Outcome

Type Ellminee

ACAD,
UPT MED Total

GRAD OTHER FLY SIE MOA Total Group

'ýutotf Scura N Col % N Col % N Col % N Cot% N Col% N cal% N Col%

P Z0.,3: 26 7 5 22 19 18 11 17 3 18 38 18 64 11
(Predicted 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

Tota' 386 100 23 100 104 100 63 100 17 100 207 100 593 100
Row % 65 4 17 11 3 35 100

Mean .6645 .5570 .5377 .4940 .5324 .5261 .6162

SD .2140 .2349 .2086 .1833 .2251 .2076 .2217

.PSC tMocde 3. The Model 3 optimnal cutoff score of .51 identified 45 percent of tOI failures and 20

percent of thei graduates as high-risk for attrition, The nusclassihication of 20 percent of potentially

successful pilot trainees is rather xcv.sive for opational use. Using PSC Model 3, the rate of correct

classifications of UPT outcolh.s is in, teased .om the base rate of 65 percent to 67 percent.

Table 12 indicate" tha, .- ) petcent of the total population would be identified by Model 3 as high-risk

lesOlt,.l T11s T.1C'el ih6etitles a larger number of petionnel as high-risk than the other two models. Of the

20 ir-cent identified as high.fisk. 55 pet(-,it were elimtinated from training. Forty.seven percent of tlte

flying deficiency category and 4$ :xcelt of the SIl| were identified by tile PSC Model 3 cutoff score. As

with ihe other modeL, the fear of' flying :alcgt -.y it Itss accurately pricr.cctk allhough NSC Model 3

idwitlliks 24 .'lre'lt of this category as compared 1,# 18 pircnt idertfijed by PSC Models I and 2.

*abk" 12D l Iriipilivt Sta:titis .intd P-ct.iittge of U'11 lrf-ines Above W id
-Lt.w 'CujofI PNtiit ni Nilot Sekelion (Con"ml1t MUUEL 3 by Ttrlai Olcoume

VOWe*# 00g 60

TVgW rotA4404

SUPY MtI '1I

01•AU ,iY'4BJ I+t,.V ' Kf I • Thl~el Qtl~pp

Cu4loo scot's N CN ft Cot% N C+ % N C.o% N C04% N Ci% N Cot %

7t 0 47 30 43 4 2 94 46 175) 2'4
IIidPht4 5w~ 2P 18 2 56 too

PS' .51 I.0 6012 Q ' 5 5 ,,3 67 13 78 113 \,3 423 71
(tdttwJ Sucg*WJ Pow % 73 3 13 Ii 3 V 100

ToJ• I ,00 23 1WO0 t'L4 100 63 W00 ,' 100 20u 7 ,c 693 100
.ow % 65 4 ?7 1I 3 38 100

666 .6010( -Sb SA7 ZIA00 M7IS .6147

SO ,19-6 , I 4 2012 .21W ,IIM .2033 .2W2

i
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T-tests between means of the graduate group and the loss groups presented in Table 12 indicate that
all comparisons between giaduates and elirninees 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 traifing 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 478; 349, or 73 percent of
this group, were successful graduates. Assuning that 386 graduates were reqcired to meet operational
needs, using the 73 percent success rate of the Model I PSC cutoff, a total input of 529 would have been
required instead of 593. Instead of the origiial 207 eliminees, only 143 would not have completed pilot
training. The original number of eliminees (207), at an average cost of $16,082 (see Footnote 1) per
eliminee, repre-ents an approximate cost of $3,328,974. The lowered number of elirninees (143) represents
a cost of $2,299,726, or a savings of $1,029,248.

Although the required input and number of eli ninees change using PSC Model 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 arc 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 ior screening. The only drawback in using PSC Model 3 is the high (20%) missdassification rate
of potential UPI' 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 elimtinees (182) using
this model represents a cost of $2,92-6,924 or a savings of $402,050 front the costs associated with a total
of 207 eliminees.

"Tlhe savings based on this sample using the three PSW models are given for illustrative purposes only,
Although the saiuigs to be accrued front tile total Ulq" input would le sizeable, the cost of program
administration and rvcruitmnent to obtain a suffident number of high (luolity trainets" was not taken into
account. It is also wrcogtiiel that the savings calculated ont OTS input would not accurately reprsent the
costs associated with input from AFROTC and AFA.

IV. C•.MN1LUSItNS AND IU.ECOMkNt)A11`0NS

Tlle correlations ubtaiced for the INA' twidels ajlilar to indicalte tihat a scr•ixhig device toing
nonlXo•intive data h•s practical value li tile slection of pilot trailtees. Obviouisly, sucd a iyStel s
etfectivene1s would bV related to t11h avalability of qualk),1'd jilot applican1ts. If the selection ratiO in the
pilot apilicant iosol bhc1mes e0,4 favota•hk, the •rc•cetage of lfalw os•itives for the KC todels, nmay bhe too

tigh to wartant their Use in the seleCtion p1ro-s.

If th oilunlter Of potential p111lot appichants OUtlnumGdhet the projected ned lt t tilolt trtiteeS, the
Con111rn about eclusion ittf false positives wowld it bhe a lilltitg factor in •w•llonuwdihg t1e use of IVC

doelts I or 3 in ail o•rational settillg,

Ilasd (In 11tW results of this p•h•l••ni y study, tile following eGnmuse of action awe fwconlntolaed:

u1. rthr research be acconlplished (4 a neow sainple of lilot Itinees to tevalidate t~le 01AS and
SVIIJ. 11e recent dcange in the 111 "PT cuiculum to pjerit tiie 1'41 -aircraft ilraae of lralining of ti"lto •es
actmonlplished dJuing Officer Tr•tisig Sdcool neotsWstates further lave slitgtion. ".e present study did not
attempt to pctdict the Pass/fall Crileriol foir any one 1la.t of tralikig. An evalualtio of (' th IV'
Lc%)opo~sites kill Sj.jCtc4X l Cto111mpleetion of the 1-41 phise apitears appromptite followed tly reseafci on the
usefulless of these m1eaures in tIl lae2 lhaeas of UI.P' Similar studii s isould aho be asxmpsliehd km
APIHOTC and AFA pilot t•,itec inpu.11.

2. in the next revislon of the APOOT, itemn toutwld significant in the develollnlert if the IiBAS
eli•nination kteys CaZ be cunsidered fur i•nicmpatimr ibto the lillt Hiuglsldrcal i•wnluty portion of the
operational test.

3. ll1 value of these screlcing tednliques Should Ib fuirtlihr evuated by Coliwdering the (a)
feasibility and cost of adninixite~ialg the additianal tests, (b) the poitential saing, to he aceued by avoldhing
the training eClemlies Of trainces ws o C.urlol conmllete OPT1, Wid (c) the impact l " tite IoW 1W of poletially
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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:

Alternative Value hnportance 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

C 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 (incduding both plus and minus values) for the weight
applied to the item on the Possibility Scale subtracted from the weight
applied to the same item on the Importance Scale.

Zero 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.e., the number of tinws the importance
weight was the same as the possibility weight.

Positive Frequency T1e number of positive differences when the weight applied to the item
on the Possibility Scale is subtracted fiom the weight applied to the same
item on tle Importance Scale; i.e., the number of times the importance
weight was greater than tie possibility weight.

Positive Score Tlhe sum of all positive 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 Sale; i.e., the iinportanoe weight was greater than
the posswbLdqy weight.

Total Powssbility Stum of all tie weighted responses for items on the Possbility Scale.
Score
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Errata

First
mu Icr utIhor Title

F I I 1 1.-TH - _3 - 111 (D -7 7 1) Gll l Effect of an AII-Volumiteer Fore mi thniptiJt into (he
School of Militarv Sciences. Officvr Traiiroimg
prograim

~ ~'L~FIllI-TII7(m~D (I) 81 1)8I Guinn Backgrotand and Interest Mnicstires as P'redictors of
- ~Success in Undergradtiatm Pilot rruh iinmg

i.di II i .-THR-.7.-:u ' D-Al 1.2 6.89) % alsgmiuew Nav'igaitir-O.( wrver Seleetion Resoearch: Develop-
men~mt of New %ir Forrm* Offiocer Qtialifyinig Test
Navigator-Tecinical Comp1 osite

~~~FI ~ %) %0LIB-83 (~ .I58 118) limiuter Pilot Selectioni Sysitemi I ev'elopitteal

Div lipe toworitig error,. hirb Ii. ivrv founid ill ltie data riles of ltie Air Pore. Officer Qtialificatinmi lestl -

F, m!. L. M. and N. all aeialym-es uivig aptitude sc-ores t~vived from the-se test forms which are cowlaiine( inl
diii *ubhjec tulumuivaI report- ails.u a are consiudered erroneous.
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