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ELECOTIE SUMMARY

Background

Applicants to the Air Force Officer Training School (OTS) are currently evaluated by a selection board composed
of senior Air Force officers. Based on experience with the board selection process, concern has been expressed about
possible inconsistencies in judgment among members on the same board and among selection boards conducted at
different times. This work was accomplished to develop a systematic procedure to overcome these difficulties, as outlined
in the Request for Personnel Research (RPR) 79-03, Development of a General Purpose Selection and Classification
Model for Officer Accessions in the Pipeline Management System.

Findings

A computer-based algorithm, based on the policy-specifying technique, was developed to model selection board
decisions. A group of 14 policy experts was assembled to develop the algorithm. Thirteen relevant variables were
operationally defined and combined into three major categories (military performance measures, civilian performance
measures, objective cognitive measures). To resolve problems in interpretation of grade point averages (GPAs) from
different academic institutions, a supplementary policy algorithm (the Patton rating) was developed to adjust GPAs based
on the quality of the institution.

The overall value of the various combinations of attributes was expressed in the form of a 100-point 0Th payoff
scale. Every 5-point increment was anchored with an expected behavior characteristic of an 0TS trainee or that of an
active duty Air Force officer. The payoff scale was used at each stage in the hierarchy to maintain a consistent framework
for eliciting policy judgments.

A consensus policy was developed on how various levels on the 13 variables could be numerically combined to
* represent an overall payoff value to the Air Force. The resulting model was checked for general consistency by comparing

the applicant group ratings as determined by (a) the algorithm, (b) a mock selection board composed of policy experts,
and (c) an actual 0TS selection panel.

Conclusions

1. The selection algorithm developed as a product of RPR 79-03 provides a reliable and clearly specified procedure
* for rank-ordering 0Th applicants. This algorithm was generally consistent with mock and 01TS selection board procedures

but did not represent an exact replication of either.

2. The 0Th payoff scale provided a convenient point of reference for developing the policy model.

3. Procedures developed can be generalized to other situations where a single "order of merit" ranking based on. -

multiple input variables is desired.

Recommnendation

It is recommended that the computer algorithm be implemented as a part of the OTS applicant selection system.

el_- - r2:



PREFACE

This Special Report concludes the Air Force Human Resources Laboratory research and development
(R&D) efforts in response to Request for Personnel Research (RPR) 79-0.3, Development of a General Purpose
Selection and Classification Model for Officer Accessions in the Pipeline Management System. The R&D was
accomplished tinder Work U~nit 77192002.
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OFFICER TRAINING SCHOOL SELECTION ALGORITHM

I. BACKGROUND

Applicants for Officer Training School (OTS) are currently evaluated by a selection board composed of senior Air
Force officers. Decisions about who is best qualified for entry are made on the basis of a review of the applicant's files, "'"

which typically include identifying data, application forms, educational transcripts, letters of recommendation, etc.
Individual board membership varies over time. Eligible officers serve on the board on a voluntary basis. .

Based on experience with the board selection process and with similar systems that have been used during the past
in Reserve Officer Training Corps and Air Force Academy screening, concern has been expressed about possible
inconsistencies in judgment among members on the same board and among selection boards conducted at different times. .
The main problem seems to stem from the necessity for evaluating an overwhelming amount of relevant information on
each applicant, the absence of clear-cut standards, and the subjective nature of the evaluation process. The need to
develop a systematic procedure to overcome some of these difficulties was documented in a Request for Personnel
Research (RPR)jointly sponsored by the Air Training Command I ATC) and the Air Force Manpower and Personnel Center
iAFMPC) (RPR 79-03, Development of a General Purpose Selection and Classification Model for Officer Accessions
in the Pipeline Management Systemi. This work was accomplished in support of that requirement.

I. FINDINGS .

A computer-based algorithm was developed to model selection board decisions based on the policy-specifying
technique IWard. 1977: Ward, Pina, Fast, & Roberts, 1979). Policy specifying requires the identification of policy
experts, selection of relevant variables, combination of variables in a pair-wise hierarchy, and assignment of payoff values
at each stage of the hierarciy representing overall benefit to the Air Force. Since the objective was to improve OTS
selection Ioard procedures rather than to duplicate them, techniques such as judgment analysis (Christal, 19 68a) or I
loolic% capturing (Christal. 1968b) were not considered appropriate. A group of 14 policy experts was assembled from
various offices in AT and AFMPC for ;,,irosses (of developing the algorithm. Variables appropriate for selecting Air

" ,Force officers were identified via questionnaires completed by policy experts. Thirteen relevant variables were ..

owrationally defined and combined into three major categories to serve as a framework for decision making. The
categories were: lap oibjective cognitive measures. 1b) military performance measures, and Ife civilian performance
meaures IFigure 1). The variables are defined in more detail in Appendix B. College grade point average (GPA.
pres-ented special problems in interpretation because of the known variability in institutional qual:y (Astin. 1965.
Bnden, 1981). A GPA of 3.5 from a highly selective school may not reflect the same achievement level if obtained at

" a les selective school. A supplementary poliiv algorithm, termed the Patton Rating. was developed in parallel with
tie selection algorithm to "adjust" (;PAs based on the quality of the institution at which they were received. Details
of this rating system art given in Appendix t.

The overall value of the various combinations of attributes was expressed in the form of a 10-point OTS payoff •
scale. Iveri fie-sint increment was anchored with an expected behavior characteristic( of an OTS trainee or that of

. an ai.ti-,v duty Air Force officer as shown in Appendix A. Anchors were developed using the procedure detailed in -

(ainpils.l. I)unnete. Arvev. and Hellervik 1973). The payoff scale- was used at each stage in the hierarchy to maintain '
"" a )Iinsistent framework (or judgment. '-..

The group of polxi experts met in wieklv 3-hour sessions over the period of several months to develop a consensus 5
loohc% on the selciton rneasure. Agreement wias reached on how various levels on the 13 variables could be numerically-

ant llbned to represent an overall Ipay off ,a, ioit i the Air Force (Figure 1. Most of the pair-wise coimbinations (of variables

amI fonti'tiins ar,. rvIl at'cl straightfrar, t. Ther are two switching mechanisms in the hierarchy. The first (SI) is set
to, refit t whet her th, appl,,tant has rne itrir nilitan' service data. If not. information from the recrniter evaltation,
nn-miiitar awards. and non-oilit an al'hilt.vnts beci mies the pri man basis fir assessmeint . If the applicant had prior
moiitar, s. ii'v. thi' .t'e,,ond %, t.h i) vi et firdig onlt thi. anount of sen-h'c. The F)iliiv board decided that the
,viiahtaioan o)h a ofi'si)n' mi lan i.r% i )iorlori,, -. lihul fit continn on the lengti of prior military service. For a given
*i01.11,%,, o. ,i V o,.',f tl fo low 1V 11H ,ii1'i , . 1 tl)Jli;V+

%
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( TOTAL APR AVERAGE
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One LAST THREE APR AVERAGE
F06 a

MILITARY PERFORMANCE (K) MILITARY AWARDS F7F13
PROFILE F5S2

) MILITARY ACHIEVEMENT f SCO

) TIME IN SERVICE Si

) RECRUITER EVAL

NON-MILITARY AWARDS F12

CIVILIAN PERFORMANCE N M YE• PROFLE x NON-MILITARY ACHIEVEMENT&
PROFILE

Cj2) EXTRA-CURRICULAR ACTIVITIES

Figure 1. Ile Officer Training School Selection Hierarchy.
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1. F07 if 0to4 years military service
2. FO8if5to 7 years
3. F09 if8 to 15 years

To illustrate the operation of the functions in the hierarchy, Table 1 shows the payoff values associated with all
pair-wise combinations of the output from functions F03 and F12. F03 summarizes the applicant's performance on the
objective cognitive measures (i. e., AFOQT and GPA), and F12 indicates either the applicant's prior military performance
or participation/leadership roles in civilian life. (See discussion of Si in the previous paragraph.) Function F13, shown
in the table, indicates that an applicant with the highest level of performance on the cognitive measures (F03 = 100) .
begins with a final payoff score of 30 if F12 has a value of - 15. For each 5-point increase in F12, the applicant gains
approximately 4 final points up to a maximum of 100 when F12 = 100.

Table 1. Final Payoff Matrix for the OTh Selection
Algorithm - Function 13 --

Functin
12

Function
3 35 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

100 30 34 38 42 46 51 55 59 63 67 71 75 79 84 88 92 96 100
95 30 34 38 42 46 51 55 59 63 67 71 75 79 84 88 92 96 100
90 303438424651555963677175798488 9296 100
85 ,30 34 38 42 46 51 55 59 63 67 71 75 79 83 88 92 96 100
80 30 34 38 42 46 51 55 59 63 67 71 75 79 83 88 92 96 100
75 30 34 38 42 46 50 55 59 63 67 71 75 79 83 87 91 96 100
70 30 34 38 42 46 50 54 58 62 67 71 75 79 83 87 91 95 99 -

" 65 30 34 38 42 46 50 54 58 62 67 7 74 78 82 86 91 95 99
60 29 33 37 41 45 49 53 57 61 65 70 74 78 82 86 90 94 98
55 29 33 37 41 45 49 53 57 61 65 68 72 76 80 84 88 92 96
50 28 32 36 40 44 48 52 55 59 6,3 67 71 75 79 83 87 90 94
45 27 31 35 39 42 46 50 54 58 61 65 69 73 77 80 84 88 92
40 26 30 33 37 41 44 48 52 55 59 63 66 70 74 77 81 85 88
35 25 28 32 35 39 42 46 49 53 56 60 63 66 70 73 77 80 84
30 23 26 29 33 36 39 42 46 49 52 55 59 62 65 69 72 75 78
25 21 24 27 .30 33 36 39 42 45 48 51 54 57 60 63 66 69 72
20 18 20 23 26 28 31 34 36 39 42 44 47 50 52 55 58 60 63
15 14 17 19 21 23 26 28 30 33 35 37 39 42 44 46 48 51 53
10 10 12 14 16 18 19 21 23 25 27 28 30 32 34 36 37 39 41
5 6 7 8 9 11 12 13 14 16 17 18 19 20 22 23 24 25 27
0 0 1 1 2 2 3 4 4 5 5 6 6 7 8 8 9 9 10

An applicant at the lowest level of cognitive performance (F03 = 0) begins with a final point value of 0 and gains
approximately 1/2 point for each 5-point increment in F 12. up to a maximum of 10 final points. Reading down the columns
fat fixed levels on F12), it can be noted that there is no effect on final point values as performance on the cognitive
measures decreases until F03 : 75, after which final point values decrease more rapidly.

9
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After the comipletei policy had been modeled, it was checked for general consistency bly comparing the applicant

group ratings dletermined yl a the algorithm., (hi a mock selection board compiosed of poic(y expe-rts, and Wc) an actual
0'S selection panel. Rank ordler correlations among the three scoring systems were computed. The correlation between -

the algorithm and the 0Th selection board was .37. C rrelation between the algorithm's ranking and that of the mock
board w85 .52 and between the mock board arid the 0Th panrel, .55.

III. CONCLU'SIONS

* 1. The selection algorithm dlevelopedill this effort providles a reliable and clearly sp)ecified piroceduire for rank- A

orderinig 0'lS appl icaiits based onl vonsensus juuigments of Air F~orce 15)1 icy-mrakers.

* -~. T'he conipriter-hiaseil algorithm is generally (cinsistent w ithr "inot I anid -actual" 01'S select ion board procedtires

but drcrs itot exactly repl ivate either. This is because the algorithm in rcorporates a widle variety of informnation iii a voilex
yet volisteM n manner. [hereb iv iaigiolm wit or *.c..b ri i IY of.'.. inrgs wit h n and aniong select ion boards.--

* :i~~. TIhe OTIIS idvi ffsel prvides ihut coinenicut poi it of reference for developinrg the piolcv model.

IN'. APPL.ICATIONS

'lireinipuiter al go rith -.i ii be applied directly to slcigTSa;liait.with) rli' a moudest iieist inti iii clerical
provieissi rig. dat ain put resi iii es. and a small lin icrocoiii uter. A prudent cou rse of act ion woulId ineltide the si rriritane os
ist- of regulIar board select ii i -eduires c'ross-checkedl over a tseriol of time w~ih thle irirreslsiniorg selectiotus mnade
lii the c omponicr alIgorithmn. Antv oi, iou5 anid unresolvyed ira unsislenl'iv, w niilr serve as a basis for fort her refiniement

* ~~of the computer algriithm. Aniother alteniiativr would lis it, voitilline thev compriv.r algnnitlrn score. with that piroduicedl
lii thre selection bonard into at ligher-orrlur polic% tnodli

Iii('lrtiliiin of the coirijioer-liased algorithm ioto ( ITS sehlecti proce-dures woulil lie- evtect-d lt resuilt ill higheri
o~ erail qiiality of' svlr'ctees trier time b% irnizilig the' uhlaici that hr..er quialifie'd aiutlicatits wold lie sculected (lilt-
tip irivolliisturriis ili s'letiurr proniirnis. hBeiiefil would ,ilko accrur In~ hai ig Xir Firce. selectiuiri ;olic% stahilized

iiih foriri of the algoiriim.

loistrruril.t ainh puricehirv uiserd ill 11i. MtlIMI 111. lit-o il ist- li other -ittiatimis- %hen t sirighe 'rdrhr tl irrerit"
rairkirrg baised tar rrrrlip~le. aoil pIp,ru.illrcrrorsia iriprir %ariahnle- is-rl-rrr'.54
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Table A-I. OTS Payoff Scale

Payoff
Value Anchor Statement -

0 - Flunks out of OTS immediately.
5 - Would be a liability to the Air Force; refuses to do as directed; won't even try.

10 - Has no initiative; is poor performer; has little motivation and no leadership characteristics;
has academic difficulties in OTS and is recycled.

15 - Has no initiative or creativity; has a good chance of failing OTS.
20 - Has occasional poor scores in OTS academic and performance evaluations.
25 - Is reluctant to assume any leadership responsibilities; displays initiative infrequently.
30 - Would not accept leadership positions; has a "why" attitude, but would graduate; performs

duties with encouragement but needs help in training.
35 - Is well motivated initially upon receiving commission but drops offto below-average . .

motivation. " .

40 - Meets standards but needs supervision.
45 - Is motivated for some but not all aspects of assigned tasks.
50 - Has average performance at OTS.
55 - Has average performance in academics and military bearing at OTS.
60 - Shows some initiative; would finish tasks in the time allotted; should be able to

complete OTS and most technical schools.

65 - Completes assignments to best ability; helps others with tasks.
70 - Has good leadership potential.

75 - Frequently outperforms peers; would help train others and seek extra duties.
80 - Is natural performer in OTS, almost Distinguished Graduate (DG).
85 - Completes training rapidly and seeks additional information about tasks.
90 - Needs no supervision.
95 - Is very aggressive, goal oriented, creative, and highly motivated.

100 - Is dvnamic. self starter: Honor Graduate.

I I - -
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Table B-1. OTS Selection Algorithm: Variables and Definitiom

VauAhle Nsine Definilion

AFOQT Verbal (XOI) The verbal subtest percentile score of the Air Force Officer QualifyingTest.

A FOQT Quant. (X02) The quantitative subtest percentile score of the Air Force Officer Qualifying Test.

GPA (X03) The applicant's undergraduate college grade point average reported on a four-point
scale(A =4, B= 3, C =2, D= 1).

Patton Rating (X04) The quality index of the applicant's undergraduate institution as a function of
Scholastic Aptitude Test (SAT), Admission Ratio, Percept Graduate and
Professional Students, and Percent of Faculty with PhD or Professional Degrees:
measured on a 10-point scale (10 = highest rating) and reported to two
significant digits. (See Appendix C)

Total APR Average (XO5) The average of all the oterall Airman Performance Report ratings since
applicant enlisted.

Last three APR Average (X06) The average of the three most recent overall Airman Performance Report ratings
for the appli cant.

Military Awards (X07) Military decorations and awards (e. g.. Medal of Honor, Air Force Cross,
Distinguished Service Cross, Distinguished Service Medal, Silver Star, Legion
of Merit, Distinguished Flying Cross, Airman's Medal, Soldier's Medal, Bronze
Star Medal. Meritorious Service Medal, Air Medal, Joint Service Commendation
Medal, Air Force Commendation Medal, Army Commendation Medal, Purple Heart,
Outstanding Airman of the Year Ribbon, Air Force Achievement Medal, Basic
Military Trainee Distinguished Graduate Ribbon). Each decoration has the same
point value as reported in the Weighted Airman Promotion System (WAPS) portion .-

of the Military Training Standard (MTS) Promotion Fitness Examination (PFE)
Study Guide (AFP 50-34).

Military Achievements (X08) Includes achievement as a distinguished graduate of a military training program,
selection as the outstanding airman or noncommissioned officer of the quarter of
the year for a wing level or higher organization. Each distinction is worth one point.

Time in Service (X09) The total active Federal military service reported in decimal values.

Recruiter Eval (X 13) The numerical evaluation provided by the field recruiting officer after completing
an inverview with the applicant. Reported through the 100-point OTS payoff scale.

Non-Military Awards (X 11) Includes receipt of an outstanding employee award, any award or honor related to.. ,
a civic activity, the Outstanding Young Man in America Award or the Outstanding
Young Woman in America Award, and membership in the following national honor
societies: Alpha Epsilon Delta, Alpha Kappa Delta, Alpha Lambda Delta, Alpha
Pi Mu, Chi Epsilon, Delta Sigma, Eta Kappa Nu, Kappa Delta Pi, Omega Chi
Epsilon, Omicron Delta Epsilon, Omicron No, Phi Alpha Theta, Phi Beta Kappa, . -

Phi Eta Sigma, Phi Kappa Phi. Pi Delta Phi, Pi Epsilon Alpha, Pi Tau Epsilon,
Psi Chi, Rho Chi, Sigma Delta Pi, Sigma Gamma Tau, Sigma Pi Sigma, Sigma Tau
Delta, Taa Beta Pi, and Xi Sigma Pi. Each award or society membership is worth
one point.

16
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Table B-I. (Continued)

Variable Name Definition

Non-Military Achievements (X 10) Includes holding elective office to any of the following organizations: Sports
Club; Student Judicial System; L iving Group, Clubs; Professional Organizations/
Societies, Service Organizations; Religious Organizations; Organizations Control
Board; Student Government; Fraternities/Sororities; Debate Team; National Honor
Society; National Recognition Societies; the Parent-Teachers Association; Sports
League Coach, Religious Youth League; Religious Adult Organization; holding a -

position of Scouting Leader or Director; Varsity Sports Captain; Varsity Sports "
Manager; Drill Team Captain; Organizer of a College Political Group or Campaign;
Editor or Feature Writer for a collegiate paper, annual, magazine or anthology;
Choir Director; )rill Team Member; Memberof Omicron Delta Kappa. Member
of Lambda Sigma; Member of Molar Board: Campus Radio Station Manager.
Membership in the following national recognition societies: Alpha Epsilon
Rho. Alpha Eta Rho. Alpha Phi Omega. Alpha Psi Omega, Alpha Zeta, Block and .
Bridle. Delta Sigma Pi. Gamma Sigma Sigma, Kappa Psi. Lambda Tau. Omicron
Kappa Pi. Phi Chi Theta. Phi Delta Kappa, Phi Delta Chi, Phi Lambda Epsilon.
Phi Mu Alpha. Phi Psi, Phi Zeta. Pi Alpha, Pi Mu Epsilon, Sigma Gamma
Epsilon. Sigma Lambda Chi. Each position or membership counts as one point.

Extra-Curricular Activities (X 12) Membership in the following organizations: Sports Club. L.iving Group. Clubs
(other than a sports club), professional organizations/societies, service
organizations, religious organizations, organizations control board.
fralernilies/sororities, and the debate team. Each organizational membership
is worth one point.
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Tulbe B-2. OTS S.lection Algorithm: Equationn"

Fvuntion Equation

1(0 = IN) -(.ANI I 108 \01 0.35.-36\02- 751 .MNNMO83. -\()O- ,I02 - 75j
"2-7" .0

F0= .2A\()3 2(N - .).5l) 0.(X)25\.03 2N)(,I0i

FI = V.ISiFOIl i + 0.. 1F)2

I,I = O.(m)I2-)A(\ ) 7(X)12 + ().INNNNN)3-)l25(\05-7(X)I iV)6-7(N))z

F05 = .5 + I.S\tO7i + 2.05A08)- 0.1 (XOTX08)

'lf,= I).INNNN)J 041.-)' ).INNXNNNN)38$' ,9)F() '(F:05-65)2 .:

F07 = 23 i \( - I + 0.(N)3708 1p() 162.- + X()o s()Xo'-(II((NI"

F4)8 = o.:1 7) Ii() 71' + 0.N)2512 1 1k12 ) + 0.(xx)0)27911 \()9- 7 1' it1r "

F( 1() = M -0.43717 \(-9)-71 - 0.01 Fl()- I(X)W2 + O.AXNX):,I7. \I0X 7i , II-."

FO 35 + I.31X10) + 2.5 1111 -0. 1 A lot i l)

Fl1 = 100 -0.011\3 l:1-[(N)) -0(38894 F II) -O3r, + O.(NNMN)388'913 IfM)l2 I) 05rl0

F12 15 + 1. I33uF'1-251 + \12 0).)1333 1, 251A 12)

F13 30- 0. (XXNXX)3(F03- I(X)) + 0.8235FI2 1.-1 (.(NXNXXNM)70 9-03 I(M)i' 151

Note. In Function F1 2. FI.) take on the %aru , VI I t I apphu'iltl h i,, rtr-i nilan r e *0 7 dl the pdivant
ias 01-.4 vears of prior n-icr: ?'(I li- - 7 %'ars: icr HF it 84 Is ,' ar,.
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APPENDIX C: PATTON RATING: HIERARCHY, VARIABLE
DEFINITIONS, AND EQUATIONS
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FigureC-I. Patton rating hierarchy. .'-" "
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Table C-1. Patton Rating: Variable Definitions

Variable Nm.e Definition -

Combined SAT Average (XO1) Average combined SAT scores for entering freshmen.

Admission Ratio (X02) Proportion of selectees to total applicants.

*Percentage Graduate Students (X03) Percentage of graduate students in the total student body.
* Percentage Faculty w/PhD (X04) Percentage of total faculty with doctorate degrees.-

m TableC-2. Patton Rating: Equations

Function Eqluation

101 = 100- 0.000095(XOI -14400) 2 
-0.001772(X02-_8)

2 +.000000001181 (XOl 1400)2 (X2-8)2

FM2 = 90 + 0. 001 (XO.3) 2 - 0.0085 (X04 - 100)2 + 0.00000035 (X03)2 (X04 -100)2

FO.3 = 0.8WS('O 1) + 0. 05 (F02) +0. 001 (FO1) (F02)
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