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Thils Is Volune 1 of the Mission Analysis on Undergraduate Pilot ralning: 1975 through
1990. This Firal Report, Volume 1, presents major findinys of the Study Group and a
synopsis of the suppcrting analysls. Tne purpose of this Final Report is to highlight

the major Izsues and present findings on low Future Undergradvate Pilot Tralning should
develop over the ne<t ninet.en years.

Veolume 2 contain; the first four aprendices, wnlch present the current UPT sysgam, an
analysis of future tre'ning requirements,. and the external influences on Future Under
graduate Pilot Training. Volume 3 presents Futurc UPT Instructional concepts and future
troining medla, Volume 4 describes the analytical models used with computers to determine
the analytical findings and a definition of the alternutive future UPT systems, and

Volume 5 presents evaluation methcds and sensitivity analysis as well as the findings of
the Study Group during the course of the Mission Analysis.

The findings nresented in these volumes are those of the Study Group and do :iot necessarily
reflect the policy or position of the Alr torce. The work of the Study Group has been
reviewed for technical quality and adequacy by a General! Of€{cer Stexring Comittee.

COLONEL“COLIN J N, CHALPET, STUDY LIRECTOR
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INTRODUCTION (APPENDIX A)

The final report Is a summarizing document supported by ten appe~dixes of detalied
analyses that comprise the complete Mission Analysis Report.

The report represents 3 major effort by the U.S. Air force to define a completr

pilot training system designed to meet the force structure requirements projected for the
1975 to 1990 time period.

The significant findings of the Micsion Analysis are presented In this Final feport

The appendix title and letter designation Is given In Bold typa at the beginning of each
summary,

Reasons for Mission Analysis

The impetus for the analysls was provided by several Important factcrs:

Equipment Deilciencles.

The m~,t Important of these was the projected deficlencles In training equipment.
At the 'ime the study was Initiated, the high UPT production level was rapidly driving the

tralner alrcraft fleet to insufficliency in number, and the ground tralner equipment to
retirement.

After the analysis effort was well along (approximately three months prior to
scheduled completion) a major decrease In UP1 production was directed by USAF Headquarters,

This reduction extended the life of the current trainer alscraft significantly and affected

the options aveilable for conducting Future Undergraduate Pilout Training.

The urgoncy of decislon on cqulpment purchases was reduced. HhHowaver, evan wlth the
cut In production, certaln Future UPT system options stil] have near termcritice)
declsion dates., The decision on equipment purchases Is critical not only because it

Involves a large resource commitment, but also because It dotermines the alternatives
avaliable In conducting the treining.

A complete analysis of the training mogren and its requlrements allows equipment
purchegse uptions to be snsiyzed in terms of training alternatives.

Flight Simulation

simulators ware not bheing used in Undergraduate Pllot Trainirg,
this question conceried the exchenge of simuiator tralning for alrcraft training,

Mission Aralysis approach permittod o thorough review of simulator technology and Ity
Inpact on the Future UPT Tralning 2

The tremandous tachnical advance’ made In simulatton ~alsed the guestion as to why

The important aspect of
The

3 s Eten,
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The final factor concerned the actual training process. The development of the
current UPT program was reci jnized for its efficiency, However, few substantive changes
in training concepts have becn made In the pllot training process. The hypothesis was
made that the research efforts on tearning theory and its application should provide some
breakihroughs In the conduct of pilot training,

The Missior Analysis was charged to ir.ectigate the full range of learning theory
application and to employ those concepts that provide advantages in the total training
system,

Mission Analysis AEP:SﬂFh

The organization of the study was critical from tre tandpcint of priorities.
Flyure | shows the overall approach that was employed, it iy inferesting to note the
priority of training require-
fents over syster: elerents --

instructional concepts, the
FUTURE FORCE STRUCTURE aircraftt, and other training
cquipment.

AIRCRAT T/MISSIONS

1t has always been assumed
in the pilot training process
that designing the trainer
aircraft to have like perfor-
mance with front lire upera- o ——
tional aircraft en,ured that
TRAINING REQUIREMENTS the training requirerents would
be fulfilled,

PILCY sy

)

e < The mission nalysis
EXTEANAL approach challenges this
INFLuEncEs | SYSTEMS ELEMENTY assumption and examines the
future training requirerents
from both a task analysis o”
pllot skills and a comionallty
ALTEANATIVE SYSTEMS analysls \f these skiils, The
training c.iipmens Is then
Cesiyned to cconmplish the
trainirg requirerents,

- EVALUATION

T S —— Systems Appioach (SAT)
19781990 UPT gysTEM

AL L e

The Systems Approach tc
Training (SAT) is applied in
arriving at al\ the alternative
training systems. Actuatly,
there Is no ragic in this
cancept. It Iy simply & detailed plan of training activity that sterts with the training
requirements and systematically applies the mos: appropriste training equipment as wel) as
the necessary amount of tralning to ‘chleve ths desired resul ts.

ilgure |. Mission Analysls Approach

The significant ispects of the systems epprosch to treining that distinguish It from ’
more conventional training approaches are 'ts Implicit reaulrament far a eldisg tratiing
schedils 3nd @ veiy veieiied definition o? the tralr!ng requirementi. The Systems Approsch
to Training does not allow for any dagrae of overtraining, end, ay ruch, It produces
training system that Is sstere and aconomical.
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The SAT concept combines the training requiremerts and the various system elements
into alternative trairing systems that represent the optimum plan for achieving the
tralning goals. The Systems Approach to Training will he addressed in more drsall later
In the report.

Cautions

As always, when considering an overall system ar-ly;'s of this magnitude one must be
concerned over the concept of synerglsm -- where the characteristics of the whole system
are unique from the characteristics of the respective subsystems.

In dissecting the various parts of the pilot training process, and exposing them to
critical analysis, there was real concern that some of the essential essence of the process
viould Le lost, For example, the concept of flight has, from its Inception, been afforded
8 certain degree of mysticism, and men assoclated with it have been identified as possessing
high ourpose. Novice aviators are attracted by this chailenge of flight and the uniqueness
of the a» ‘ator's skill. As a result, the pilot training process involves more than a
mastery of behavioral skills assocliated with controlling the flight vehicle; It must a)low
for the novices' psychologlcal development -- a kindred feeling for the alr. Although some
might scoff at this requirement as being anachronistic in the age of technoiuly, it Is a
real one, nonetheless.

Technology does not diminish the individual's sense of achievement or his need for
identificetion. Even though flying Is a routine occurrence today -- the cycle of develop-
ment for a pllot with Its anxieties, exhilarations, aid high satisfactions remain unchanged.
Gi11 Robb Wilson, the noted aviation wrlter, summarized this point well when he wrote:

it Is rarely realized . . . that In the achievement of flight,
men have to call more deeply on resources of heart and mind then
In any previous resch of experience. There Is nothing in man's -t
physical nature which prepares him for flight, Countless gonera-
tlor:s have rooted human Instincts in earth-bound habits . . .
As | contemplate ali this after a llfetlme of intimate asSOPIat!on
wit. It, | marvel at the depth of man's spiritusl and intellectuasl
resour “es more than at the altitudes and speeds of his flight,"

How uoes cne ca,ture this type tralning requirement in & word picture or a descriplion
of a training task? The answer to this question is @ complex one. The reasnn Is, In making
any kind of » pradiction one must distinguish the future which depends on science and tech-
rology from the future which Jdepends on human factors. As regards technology, there seems
to be hardly any limits. However, the future depending on human factors will he determined
by man‘s sbility to edapt to the pussibilitles coffered bty technolecry. Therefore, %0 account
for the integratlion of technology and human factors, snd to ensure thet manipulation of the
parts of the pllot training process did not diminish the whole, the effect on the student
was the gulding principle. Whars new technlgues were suggested, their sdvantages were
raqgiired to be significant and implementation was not planned until positive validetion had
takes place,

1o summary, the mission analysis appriach wes arganized to examing the pllot trainirg
process In Jetall with the assurance that the overall analysis would provide a pllot training
program desligned to moet the requirements of the 1975 to 1990 time parlod whlle st the
same time enhancing huma- factors to provide & well motivated and propsrly treinad pllot
graduate.
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CURRENT UPT SYSTEM (APPENDIX B)

Before going into the details and firdings of the Mission Analysis, It Is necessary
to present a brief description of the curren.t UPT program. Although the current program
Is referred to throughout the entire report in a comparative way, It will be described here
as a3 complete system to provide a feal for Its scope and magnltude.

The current Undergraduate Pilot Training program represents an evolutionary develonr
ment spannina the 68-year history of powered flight. The early development of fllight
training was essentlially tria) and error In pre- and post-Wright brother's days, gradually
developling to s person-to-person explanation of some of the factors. Historical evidence
of early learning modes Is not readlly available, but following the time period of the

Second World War the developmant process can be easily traced and i3 especially well defined
for the perlod from 196! to the present.

Todey, the UP' program represents an amalgsma:ion of user rsquirements, training
experience, and ecuomic pressures. It must be considered a formidahie baseline repleat
with h!storical precedent, trial-and-error vallida.lon, operational reality, and resource
commitment. Current tindergraduate Pllot Training optrates under the philosophy that all
gradustes should be ''universally assignabie'”; thereafora, all students receive the same
tralning in the samu training vahicles. The training vehicles follow the bullding-block
concept of flight training with the T-4) low-perfarmance alrcraft used as a scroening
device and providing some introductory flight treaining. Thiy initial phase of training is
conducted using clvitian contractor pllots at small civilian alrports Jocated near the
UPT base. The second phase of training Is accomplished in the T-37, a ru:dlum-parformance
Jet tralner used a3 a fundamentals vehicle In which #all phases of flipht are introduced.
Finally, the T-38 high-performance Jut trainnar 1s used to elovats fundsmental skills anc
establish orlentation to the capabllities of modern operations) slrcreft., Tralning In

“both T-37 and T-3B slrcraft is conducted by militery instructor pllots,

Ground training, In support of flight training, consists of lecture-oriented c.ass-
room subjects which are time-phased to provide the lead-in knowledge for flight applicaetion.
Academ'c Instruction ls provided by qualified military Instructor pilots who have been
acr=dited for clessroom teaching and by nonrated but classroom-acredited veather officers.
Innovations In methodulogy such as programmed texts, learning centers, and student responder
systems have been, or sre being Introduced. Adiiti:nally, all academic subjects are being
rewoFhad In both objectives and content to Incorpnri ' the ""Systems Approsch' to Training.

Ground-based simuletion In Current UPT consists ot nunmotlion, ronvisusl flight instru-
ment irainers. These devices (not actuelly simuletors) wers Introduced In tho early 1960s.
They provide a degree of validity with the aircraft, In that their cockplt instrument dlg-
pliys &re reprasantative. Control response valldity I» not good; howaver, the davices are
veed primarily as procedures trainers, and in this role the contrnl . .ponse discraparsies
are retognizad as acceptable. Missicne flown In these tralners are prerequiyites for
identlical Instrument missions In tha al-craft. The UPT student recelves Instrvection In
these devices from nonpilot enlisted personnel.

Tralning migsions flow In the alr (atter ground Instruction prerequisitas are com-
pletad) face # significant problem with avallable airspace. The olrspace Operating envir-
onment for UPT Is characterized by stringant control, slaborate procevures, and high
vtilizarvion.
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Definitive alrspace control for training slrcraft began In 1963, With intense
planning offorts and Increased radar coveruge, the majorlity of training cperitions ere
controlled under Instrument Filght Rules (IFR). The ultimate gos) of complete radar

control for all training mlssions -- takeoff to touchdown -~ |g expected to becor &
reallity In the 1973-1974 time frame.

tlaborate operating procedures support the complete radar control concept at all UPT
bases. The procedures sre desligned to accommodate the heavy flyling schedule and to pro-
vide an orderly flow of traffic which is cleared of conflicts and allows consistent
utilization of approach and runway facilities. The extrems performence d!fferences

betwoen the training vuhicles and the need to plen out conflicts Increasss the complexity
of these already complex procadures.

The utilization rate of ;he UPT airspace is axtremely high, Current UPT operaticns
are conducted from dawn to dus. under & smooth flow cuncept of launching twe training
aircraft -- one T~37 and one T-38 -- every three minutes. n addition, training operations
ers frequently conducted Into the night 1o accomplish cusrent training requirements.

The student's tralning sche.ale In Current UPT Is oriented toward a conventional five-
day week, with limited training on weekends. Currantly, UPT bases must schedule weeken.'
tralning in reasponse to makeup (. quirements after periods of bad weathar. In addition,
weekend time Is used to conduct eéxtended navigation training; the instructor and student
take of f un Friday afterncon ard return to the home base on Sunday.

The current durution of Underjraduate Pllot Training Is 47 weeks for ecademic, ground
trainer, and flying requirements, plus one week of processing in at the beginaing of the

course. The r1ate of training 1y vesed on acquiring an sverage flyling sctivity rate ct
V.15 hoyrs per training day.

A1l USAF -tudents In the UPT program are officers and college gradustes with the
exception of a small .umber of studants who #ra previously-rated navigetors anc who may or
may not be col'sge gracvetar. The ettrision rete that i3 used for planning in the current
UPT progrem is approximately 27 percent. 7Thls Is the figure which 15 published in the
Programmed Flylng Tralning (PF1) document. The actual attrition rartes, es oxperienced,
fa)) very clcse to the plenning percentages. Attrition ratys are based cn actus) student
performancas wh.-ch ars messured, throughout the current UPT program, by ¢ combinetion of

dally performance assessments and perlodic check f1;3i:¢s. Yhe control decwsant for courss

tralning -- the syltlebus of Inatruction -- specifles required skil! luvels which are hased
on the nymber of flying hours and ko phase of Lraining.

Al %Y wings are organized using the dus) deputy organlizations] structure. The
deputy corm..ndur for operations (GCG) is the focal position |+ contro! of tne delly con-
duct of tialuing, Under hig conmand are the flying training squadrons and the student
squadron. “ha 'giltar functions e & corposite scademic, military tralning, and edministre-

tive unit, A1) gtiar deputist to the wing cuimender support the training effort In the
arnes of meterial, facli)ities, and medicel reaulraments,

The locsatlion of the current UPT Lases s ahown on Flgure 2, ALl bases shown are UPT
bewes excent Randolph AFB which s the Trelning Commend Heedquarters and slso the locaticn
for Pllot Instructor Tralelng, Jebla | shows more detelis on the s’ ze and location of
these haves.

The manning levels of an aversge UFT bese Is shown In Table 11. Total wanning for
UPT training ls shown In Teble 11,

All of these date wre presented to show the magritude

of effort devuted to Undergredvate Pllot Training.
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Flgure 2. Undergraduate Pilot Tralning Bases

TAULE

ACRCAGE AND LOCAT!ON OF UPT BASES

Pilot l AFU
Tralning] Hame of ) Ares, 1 Alvlrude, Closest Distence,

Ving AFf Siuie | acres faet Clty miles Direction

3500 Reese Texas | 2758 3228 Lubbock 12 W ’
3510 ['Randolph Texas | 2622 761 San Antonio 16 ENE

3525 Wil lams Arlz. | 357 139¢ Chandler- 10 € .

Mess 16 St ’

3sqe l‘'oody Goe. 5619 233 Valdoste 10 HNE

3500 wabl Texas | 2452 256) Blg Spring 3 W

3675 Vanie Ohla. 3056 1307 {nid " $

3615 Cralg Als. 2493 17¢ Seime 5 114

g 1AT) Laredo Texas | 2095 508 Larodn 3 HE

364¢ Laughlin Texas | H7C 1000 pal Rjo 8 W

3650 J_f.olumbus Miss. |507¢ 214 ColumbuL 9 N

t Headquarters AYC, and Fllot Instyyctor Tralning

A
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TABLE (1
TRAINING ORGANIZATION MANNING LEVELS
Average UPT Base
Hanning Levels
(2nd Qtr 70
Training O:ganization Officers Alrmen Clvillans ]
o]
3500th Pilot Tralning We iiq 43 162 46
35th Alr Base Group 35 4o 354
3500¢h Freld Maintenance Sq 5 312 165
3500th Hospita! 42 100 36
3500¢h Orgarlizationa! Heint Sq p 382 6
3500th Pllot Tralning Sgq 125 6 ] 4
3500th Supply Squadron 7 188 78
360ith Pllot Treining Squadron 111 4 1
3501th Student Squadron 3t 1] | 9
Toral for Wing Lok 1508 699
TABLE (1) ‘
1970 PERSONNEL COMPLEMENT AT UPT BASES
-*-—-‘1
Fllot Personnel Family
Tralnirg PCS ToY Housiny | Tote!
Wing State Alrfleic JHIlitery]Civilien|Total|Students] Students! Units | Acres
3500 Texas | Reete 2029 736 12765 43y 60 419 2758
3510 Toxas |tRandoiph 5106 2907 | 8013 364 78 1009 | 2642
1526 Ariz, | Wil 1ams 2801 761 | 3562 479 128 009 3857
3550 s, Moody 1837 874 Jzh1) 398 53 106 5619
“ 1500 Teres | Weht 2606 783 (2789 4ok 5k Les 2453
3575 Okle, | Vance 736 1ho 876 48) 65 230 3056
11} Ale. Cralg 1688 580 | 2268 is2 47 326 2493 {
'36k0 Texes | Laredo 1992 thé (2683 | 429 58 26 | 2095
. 1213 Texas | Laughlin 2184 654 | 2838 h3y 59 503 by70
l 3650 Migs. | Columbys 2354 398 [2752 350 47 B2¢ 50726
* Haadquarters ATC, and Pllot !mcructor Tralning -_J
tn sunrary, the Undergraduwte fllot Tralning program In the Alr furce represents o ,
frininduus Investiment In resources and manpovwer. 1L Iy a well orusnized ann affi. lane
coercntlon WML @t e present Limg produces capalile p'loty cady for mission qualificetion ‘
In runt Jive alrcraft,
7
/




TRAINING REQU:REMENTS ANALYS'S (APPENMDIX C)

This subscrtion presents the methodology end results of the analyses recuired to
dsvelop oparationsl misslon requiremonts for the 1975-1990 time period, end 0 translate
thise into training requ: rements for Futurs Undergreduste Pllor Tra'ning.

The first step In this process was to selsct, from the 1975 tc 1990 force structure,
reprasontative alrcraft and missfons for which “esk anslyses were to be nz-formed. This
step was necessary In view of the fact that an adequate task snalysls for each of the air-
creft In the 1975-1990 force structurs would have produced voluninous data, much of It
redundent .

The second step in this process was to project the system characteristics of advanced
and future operationel alrcra! , In order to provide the misslon and task snglyscs with a
basis for describing functions and tesks for alrcraft not yet operationsl.

The third ste. was to analyze the missions for the selected alrcraft in order to select
and define the mission phases, scgments, and functions to be conslidered by the task
snplysts.

Fourth, a task snalysls was performad to Identify and cnalyze the pliot tasks for
sach mission phase, segment, and function Identified in the Mission Anslyses.

The flfth step !In thls procsss wats 2o develop and Implement cormong!lity #nalys!s tecn-
niquss In order to determine which of the pliot tesks Jdentified are suffuclently common
to warrant Incorporation of treining for these iesks In Future UPT curricula.

The sixth and last step In the ldentificat on and selection of candidate tra'ning

requirements utl)ized the pllot tesks end functions Identifled by the commonelity enalysis
and comblned these data with an anslysis of current UPT enc combat crew tralning syl labli.

Representitlive Cuture Operaticnal Alrcrafy setgct'on

Tha dafipition of frutire pllot tralalng requlraments (1975-1900) reaulired sxaminatlion
of s1) projected Alr For,e mission, and key characteristics ¢+ the alrcra.¢ that will
perform these misslon.  This subdection Identifles the aircralt exemined and selected for
the misslon and the pliot functiona) end tesk enalyses. The piocess for clessifying the
alrcraft by missions and capabllity i, presented slong with the selected list of cendidate
alrcraft.

The alrcraft consldered in the study are |listed In Table IV, This lis:lng of alrcreft
wes derlvad from the Alr Force Plon.

A totsl o 19 alrcraft were selected for Inclusion In the Jnulysls slnce thealr capa-
bilities adequately represented the misslon spectrum forecest for the Alr Force In the
1975-1490 time period.

A proc:iure wes used to examine the alicraft in sach migslon cotegory for gimilarity
of pllot functlons necessary to parform in & glven misslon ceteyory. Tha renge of functionp
was selacted 1O best represent asch mlsrion category, and one <t nore alrcraft were then
selected as representative for these rany: of funcilons.

e e e

ST e




TABLE 1V

AIRCRAFT CONSIDERE™ IN FUTURE UPT MISSIOH ANALYSIS

Alr Superinrity
Close Air Support
Interdiction
intercep:ion
Reconnpissdnce

Strategic Bomting
FAC

Asseult Transpoit

interthester
Trensgport

Refuel!ng

Rescue

risslon Category

Operatioial
Aircraft

EI

f-4p/ [a-70]
. F-111A)/0
(rE-ic ]
8-52G/
L___}jmra-l 1
{ov-104]
[c-130e]

c-7
C-123k

y=1

|

HH-43B

-

Advanced
Alrcraftg

15 )
Ta v )

Ay

LIT

vroL Fignter!

[Adven-ed cAS Aircraft }t

All-Weather-Night Attack Fighter

@. Hypersonic Oefense System

Hypersonic Stretcglc Systenm

FAC-).

MIT
Combined Supporting Alrcrait
ATEWS

SST, ABMIS
AWACS, SSWLS
Advanced Log Transnort

KC=X
Advenced Rescue System

Advenced Locel Cese Recovery
System

e s

—Cj Selected for waiysis

t Advanced LAS.

Only the all-wrather attack segn nt wes exemined.

-

Future Alrcraft I

*Tho scronyms ured Iin Table IV are ldentified at follows:
CAS = Cluse Alr Support
AM) - Advenced Manned Intercaptor
MIT - Hedlum Intratheater Yrunsport
ATEWS - Alrborne balllistic missite Intercept
ABMIS - Alrbornc Missile Intnrceptor System
SSWLS - Stendoff Stirategic Weapon Leuncher System
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A task analysis was performed on ter representative aircraft Included in the -tudy.
The task analysis for esach alrcraft was sarforred In accordance with the mission phases, -
segments, 41d functions which were determ!ned o the basls of the mission objectives of )
the alrcraf ;.

field validat'on of the task analyses for the ten alrcraft shown below was accom-
plishad st the base Indicated.

l. B-52H Castle Alr Force Base

2. C-130¢ Litcle Rock Air Force Base
3.  RF-4cC Shaw Air Force Base

L, c¢-5a Altus Alr Force Base

5. F-106 Tyndall Alr Force Base

6. F-111A Nellls Air force Base

7. ovV-10A Eglin Alr Force Base

8. A-70 Luke Air Force Base

9.  F-kt George Air Forcc Base

0.

HKH-53C Eglin Air fForce Bgse

Additionally, a functlona! analysis (less detsiled than a task anslysis) was performed
on the following advanced siriraft:
ViOL Fighter
F-15
AY.

.

Advanced CAS Alrcraft (sll-weather attack segment only)
AMI {Advanecd Renned iviescepion)

FE-111

B-lA .
LIT (Light Intra-Theater Transport)

KL -135,

.

AV I < IR B AT V- P R VR

All task and functiona) anslysis results ware reviewed by representatives of each of the
mejor alr corwmands working on the Missicn Analysis.

Methodology for Declving Tralning Reguirements

The commonslity of & pllot task for & ¢g'ven operational time base Is a function of
the projected percent of graduates coming directly from UPT to CCT who will be assigned to
operational alrcraft In which the task is performed. In prectice, the projected percent
of 81} pilots wno will be newly assigned to alircrafy In which the task !1s performed had to
be used due to the unavallebility of separate UPT assi, ment projections. The number of
nawly assiyned pilots for a given alrcraft in a glven ope-ational time base consists of
newly assigned (CT greduates who entered directly from UPT, ICT arpduates who antered from
previous coperational assignments, and pllots transitioning direstly from other operational
alrcraft.




Task commonal ity analysis necessarily entails task similarity analysis to determine
whether or not the behavior required to perform the task is sufficlently similar across
alrcraft to warrant Its belng conslidered a single task for training purposes.

It was Initlally assumed that a single commonality analysis based on all operational
alrcraft would be sufficient for the purpose of developing ~urriculum content for alterna-
tive Future UPT systems. ([t wes subsequently determined that ¢ separate commonality
analysls would be required for each speciallzed UPT araduate tsepe for which a spaclelized
system deslign was to be considered. 1f, for e¢xample, ¢ highly specialized Future UPT
training phase is designed to produce a graduating specialist whose subsequent CCT training
and first operational assignnent will be in alr superfority typ- fighter alrcraft, the
task commonality analysis for that design must be based only on the pllot tasks performed
in o set of air superiority operational aircraft. Similarly, a senarate analysis could be
conducted usine the representative alrcraft deta to determine pilot tasks whizh are commn
to 8ny specislized mission area. The volume nf data limited the practizsl nunher of
separate commonality studies necessary to support alternative Future UPT svscem options
to the following:

Anslysis CCT7/0perational Assignment Alrcraft

fdent!“ ed common pllot tasks performed
tn noarly a1l operational sircraft cockpits

All 19 representative aircraft

Identified common pllot tasks performed in
most operations] alrcraft cockpits

All 19 representative sircraft

tdentifled common pilot tasks per. --::d in F-4E, F-15, F-106, AMI, VTOL, Fighter,
alr-to-air, alr-to-ground, reconnaliscance, A=70, AX_ ADV CAS, F-111A, OV-I0A,
and FAC misslon alrcraft cockpits RF-4C

identified common pllot tasks pertormed in F-UE, F-15, F-10£, AMI, VTOL,
alr suoelority and Intercept mission Fighter
alrcraft cockpits

fdentifled commor pllct tasks performed in
close alr support, !nterdiction, FAC,
2rnd R-connaissance mission alrcraft
cockplits

A-70, AX, ADV CAS, F-111A, Ov-Jua, RF-UC

identi. led common pllot rasks performed In
strategic bombing, transport, refueling,
and rescue miasion alrcraft cockplts

tdentiflied comon pllot tasks performed In

strategic bomter mission alrcraft cockpits

Identifled comon plliot tasks performed In
assoult and intertheatre transport,
refuel ing, and rescue missica alrcraft
coukpit

B-S2H, FB-111, 8-1A, C-130E, C-5A,
KC-1568, LIT, HH-53C

8-524, FB-111, B-1A

C-1306, C-5A, KC-135A, LIT, HH-53C

it is true that the quantitative value of the commonality criterion has ro Intrinsic
or sbsolute meaning regardiess of the way In which commonality Is defined. Aliernative
values of the cr-iterion are correct or incorrect only to the extent that they result In
curricula which are empirically determined to be superior or Inferior on the basis of

somg independent criterion, such ¢s pllot quelity.
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in the absence of em;irical validation, the relative merit of specific values of the
criterion can only be stated in terms of the difference between an identified set of
card:date training requirements, and some reference set of training requirements. The
reference t:alning requirements are those Incliuced in the current YPT curriculum.

The assumption underlying task commonality Is that any task whicih Is as common or
more conmon than tasks trained In current UPT should be considered as & candidate for
Future Undergraduate Pilot Training. The efiact of this assumption depends on the degree
of speclallization under consideration. For example, in the commonaility snalysls for a
fighter-specializad training phase, where only fighter aircraft were incliuded In !he
analysis, it was determined tnat ground atteck tactics are mors common than formation,
which is taught in current Undergrasduate Pllot Training.

Under the adoptec commonality analysis critevia, & tosk identified by a criterion
valuz o7 75 to 100 percant commonality (tasks common to 75 to 100 percent of the tctael
sample) w2s allocated 1o the Primary Phase of Future UPT regardless of whether 2 general-
izeo singlie-track or specialized two or four track system we: utilized. A task idsntified
by a criterion value of 40 to 75 percent was allocated to the bosic Phase of Future Under-
graduate Pllot Training. Wwhei generalizeo systems were considered the 4L {o 75 percent
criterion was applied to a’l alrcraft in the sample. When tpecidiized cystems wers ~on-
sidered, the 40 to ;S percent criterion was azplied to aircraft in either the fightar,
attack, Interceptor, reconnaiscance ifAIR) sample or aircraft in the tanker, tvansport,
bomber (7TB) sample. Ali other iasks were rejected for Futu-e Undergraduate Pilot Training.

it wil) be noted that no common pilot tasks were identitied as leacing to potential
treining requirements for VIOL fightors, VIOL transports, or helicopters. This is due to
the projected low numbe- of now pllots to be assigned cockpit positions In these alrcraft in
the selected cperational time bose, Under these conditions o low welghting Vacter s
assignea, and the tasks are rujscted. Similerly, the projected low number of piiots to ba
assigned cockpit positions Ir varishle wing sweep alrcraft coused common tagxs associated
with this aircraft cha-actericstic 10 'e rejccred.

Future Training Requirements

! comparison of the commonal 'ty analysis and current ».:labus enalysis resulted in the
identification ef 30 standardized ca:egories of training. These training requirement
categories were s=lecled as the candi.te (uture UPi training requiremei.ts for the remsinder
of the study. All of the viable UPT training requiements that could he identified Ly other
methods, I.e., needs of ths operating conmends data and review of non-USAF pilot training
systems, were included in these Y0-ira'ring requirements categories. Trose that werc re-
Jected were either 1) .rainiag requirem:ats such a< '‘weapon delivery,' which were lgantifiec
in a more specific and, thus, mire accurate and useful “ore by one or more of the 30 cate-
gories; or 2} specific training requirements which couio be clearly rejucted as cundidates
for Future UPT on the basis of some other criterion such #s use of nighly automsied or
misslon-specific avionics which requircd negliglble training time to learn in order to «per-
ate ihe suvosystem in Combat Crew lraining,

The 30 training requiremerts listed in Table V Inciuue those 20 that aro currently
taught In I'PT and confirmed by the commonal!ty analysis. Tre remaining 10 tralning recuire-
ents listed are thaose {dentitled Ly the task and commonality analyses which are not
inclusd:u In the current UPT program.

12
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TABLE V
FUTURE TRAINING REGUIREMENTS
Trainlng kaquirement Gen FAIR T18
Allocatlon Primary Basic Basic | Bes'c
!, Ground Operations X X X by
2. Pre-Takeoff Taxi X Y X
3. Takeoff ) X X
4, Formaticn Takeoff X X
5. Climb/Leval Off X X X X
6. Descent/Apprcuch X X X y
7. Landing X X X X
", Post Landing Tax! X X £ X
9. Baslc Control X X X X
10, Precision Control X X X X
11, Stall Recognition ano Recovery X X X X
12,  Aerchetics X X X
13,  Unusua! Attitude Recovaery X X X X
14, Pllotage/Dead Reckoning X X X X
15, High/Low Alt. Nav. Man. X X X X
1€. Close Formatlon X A X X
17. Tral) Formation X X X
18,  Communications X X X X
19. Sp«n Reacognition and Prevention
20, Emorgercy Procedures X X X X
121,  Tactical Formptlon X
22, Basic Fighter Mareuvers X
L‘fZJ. frr=to-0round-Fundementels X
2,  Alr Drop Fundamantaly X
szs. Radrr Pavigetivn X X
26, Crew Coordination A
it27. Formatlon Landing X X
128,  Low-Leva! Visual lavigation X X X
+29. Collislon Aveldance X X X X
30,  Usclslon Making Y X
L te, Reduliamenis
b 14
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These new training requirements combined with the current training requirements provide
an interesting distribution of aiternatives for Future UPT systems and shed considerable
light on the issue of generallzed versus specialized type UPT training. Actually, the dis-
tribution of tra'ulng requirements removes the generalized versus specialized issue entirely.
The critical dec:cion centers on the depth of training envisioned for Future UPT in terms
of the rumber of traiing requirements speciflied., Using the commonality criteria utilized
tn identifying the training rejuirements, three fundamental groupings result:

v A Future UPT based on 20 training requirements which is basically
today's UPT program .

'y A Future UPT bised on 26 training requirements which expands the
scope of UFT by today's standards

. A Fuiure UPT based un 30 training requirenents which further expands
the scope of UPT by today's standard.

The first and sccond altarnatives provide for only a generalized training apprcach because
with the 20 or 26 trainirg requirements specialization Is unnecessary and uneconomical.

The third alternative provides for a speclalized training approach because with 30 training
requirements, a generalized approach is uneconomical and violates the commonzlity analysis
rationale. The determinaclon cf the training requlirements and their grouping into the
three alternatives was & critical pr.ness since It pruvided the framework within which the
remaining analyses would be conducted.

Cuurse Tralning Standard

The final raert of the training requircments snalysis concerned the management process
necessary to znsure a continuing review of the t-alning requirements and to provide & timely
means for Inplemerting changss. As such, this process represents an agrecment between the
pllot trziners and the pllat users. It can only exlst In a viable manner If 411 parties to
the agreement understand the communicative prucess necessary to effect required changes.,

The findings of the Mission Analysis support the need for Increased communication
between the tralners and the users by a rore spacific process than is In offect today.

ey
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EXTERNAL INFLUENCES (APPE:DIX D)

Five Important Influences were identified and analyzed to determine their impact on
future Undergraduate Pllot Training. Four influences are concerned with the number and
type of candidates necded for pllot tralning. The fifth 'nfiuence concern. the olrspace
tor conducting pllot training.

Future UPT Production Rates

Historical Air Force and total UPT production rates (Alr Force plus Air National Cuasrd,
Alr Force Reserves, Mllitary Assistance Progrems, Marines, and NASA) for 1962 through 1971,
and programmed uroduction rates for 1972 and 1973, are listed in Table VI,

TABLE VI

UPT PRODUCTION RATES

o

HESTORICAL
| Militery Alr
Fiscel Alr Natlional | Asslstance| Force
Yoar | USAF Guard Program Resnfves Marines| NASA | lotal
1962 | 1296 62 214 1575
1963 1433 58 209 1700
1964 1675 115 130 1920
1965 | 1992 126 134 2262
1966 | 1969 177 18 226:
1967 | 2702 133 158 3 2996
1968 | 3084 157 65 15 332)
1969 | 3216 142 75 18 7 3558
1970 1} 3521 156 123 167 1 3969
1971 ] 3913 145 120 225 TR1)
PROGRAMMED
1972 | 3945 145 300 55 0 hu2s
1973 | 2875 280 360 150 ¢ 3665
KOTE: These figures do not Include Undargradiste Hollcopte: Tralning
rates or UPT tralning conducted fo: tha German Alr Force

Information recelved from Hesdquerters USAF, e#s of 14 September 1971, spe.'fled the
FY 1973 production rate of 2,175 U',S. Alr Force pllots end 3665 totel pilats. Indleetinng
are thet the flscal year 1973 production rate may sveniuelly be even lowar. At this
weiting, Hesdquarters USAT has not finslized the forecest of production rates heyond
fils.al ysar 1973,
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The uncertain climate exlisting todsy over UPT production makes meaningful predictions
out to 1990 somewhat tenuous. Ffurthermore, since USAF furnished force structures did not
project beynnd 1981, all estimates beyond this date must take Into account both political

and technical developments that might Influence the production schedule for Fyture Under-
graduate Pllot Training.

The force structure used to determine the production rate requirements was developed
by two independent con:racted studies. In addition, the USAF Personnel Plan (TOFLINE) was
used to determine the total number of pllots required to fill the operational, supervisory,
Instructor, pipeline, and supplemental reted force.

The “TOPLINE' Air Force UPT producticn rates are listed In Table VI and reflect the
minimum number of Air Force UPT graduatcs deemed necessary to sustaln the varlable force
structuros recommended by TOPLINE. The TOPLINE force structure Is that goal established by
~he USAF for the future and may not necessarlly bu reached unti) flscal year 1982. The result
of this, analysis established that s total production leve! of 3665 is an adequate number
to support the force projection out to 1990. All Future UPT system options were designed
around this level of production for comporative purposes. In order to sccount for any
fluctuations In Future UPT, the evalustion of the system options provided for a sensitivity
analysis of 500 in the level of production. The plus 500 figure suppurts the current

USAF surge planning. The minus 500 figure accounts for the possible furiher drawdown in
UPT production,

TABLE VI

UFT PRODUCTION RATES

"TOPLINE"
r
Objective AF. UPT Total PT
Range €orce Totel Pllots Production Production
*—1—

83 ~ 92,000 (Low) 80,800 31,218 2,660 3,325
92 - 104,000 91,200 3,214 2,768 3,403
104 - 116,000 (Musn) | 102,900 37,48} 3,039 2,764
116 - 129,000 114,200 ue, 581 3,335 4,000
129 - 143,000 (High) { 120,800 Ly, 181 3,518 4,183

Active USAF Officer Forse excluslve ©f ductors @i d Yentists

Objective officer frrce ;tructuro for 1ine and JAG only

USAF only, g'lus 225 UNT greduntes. Figures capresant the minimum

rate necesss.y to support the total plliot forcs.
Tote! UPT productinn rate includes USAF/ANG/MAP /AFRES/atc. Oues not
Include .25 UHT greduates.
Graduate Assign wtlon
ferec st graduate assignment distributlons ssdad In the ¢nelysls Lo proslde o
design ru'nt for those future tralning systems ap.iun  that spactfy o speciallznd approsch
te U0 trstelng {and Inrerperats 30 ivataley fwquivenmnie),

fie pro ected UPT yraduste ssslignmant disvribution -sas deveinpad from the future force
strvoture jrojections previvusly deacribed, Thana asticaiws ware conpared with historlce!
UKT yradunte avalgnment distributions to determine the vegree of fluctustion thet mlght be
ox.ecled.
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Assignment distributions were divided into seven categories according to missions and
then into two groups according to conmonality of pllot task. The seven categories were
fighter, attack, Interceptor, reconnalssance, tanker, transport (tactical and strategic),
and bomber, The two groupings were fighter, attack, interce,tor and reconnsissance
(designated by the acronym FAIR) and tanker, transport, and bomber (desligneted by the
acconym TTB) .

Total operational force pllot requirements were determined by snalysis of the force
structure projections and the latest crew size and sircrew ratios listed In AFH 172-3,
"USAF Cost ano Planning Factors." Crew requiraments for sircraft not listed in AFM 172-3
ware assumed to be the seme o3 similar alrcraft presently in the Inventory. The result of
thexe projections along with historical UPT assignmants Js shown in Flgurs 2 for FAIR
(32 percent); the remsining 68 percent Is for the TTB distribution, It is significant to

note that In no case did any projected

60— T T v Y force structure assigument distribution
vary from the sverage more than elght
percent of the totel pliot assignment.,

sor T Besed on this analysis, a diztribu-

@ tion of 40 pcrcent FAIR and G0 percent
> TT0 was salected as *he design point for
- the systam options Incorporating 30
¥ LN T training requiremerts/ This design polint
X ~\ Pl takes into account the olght percent
v — 4% - N\ /7~ varlotion In the actuol dlistribution of
: 3"J!“t-' - ! 32 percont FAIR and (B percent Tanker,
Ry T R Transport, Bomber
- ., R ! '
-
: \
-
Wi 1A 7 Student Poul
§ — HISTORICAL
~ o= FOQRCE STRUCTURL A
ok —~.e=. FORCE STAUCTURL @ The number of youny men putentially
T avallable fur pliot tialning determines,
In large ressure, 8904 0f the Necossmry
N cnaracteristics of 1t - tralnlng progren
ol_ N L w " and tha stringancy of the selaction
1968 1970 978 900 908 to9p stendords that cen Yo applled, The m wunt
FISCAL ¢ 0N of manipuletion pos<iblae with the future
student ool Is limlded Ly the fact that
Flgure 3. JFi firsuuete \ss!ynments: o)l potantle) nlloet vralning candidates
Flghter/Atteck/Interceptur/ for the 1975-19)¢ time parlud had Lean
Recunnalssence (FAIR) born by June 1970, furtl.ermure, the luny

fead timo assocleted with candldate prou-
curanent proyrams has resulted In no dete belng svalisuie on the Impact of recent chanyes
in the selective service system and the 1lkellhood of an all volunteer force,

It was nocessary to exsmine tha source population In dotell Lo determine If (urrent
selection standards could be ralntalned Into the 19908 and, If not, to exanine atle’native
solection stenderds that cuuld be maintelined. Evaluetion of the 1975-1950 UFT p¢iica popu-
latlon wes sccumplished by 1) determining the tote) posslble number of rales bhetvsen tha
ages of 20 and 20 for cach ymsr durlng the time spen, 2) estirmting the totel nu .ar of
thena. Hasad on falective Gorvice difarment purcentages, who ¢uuld vuluntear fur UP |, and
}) determining the numbers of thess "potantial voluntaesrs’ expected tu pass minlout shysles.,

mar tal, ond murel standarcs (vie astimates 1rom Arrwd Forcas txamining and Entranc « wtetlons ’
(AtELS) records). These anslyses provide an sstimate, by year, of the tute) poul of
mintinally Gual 1118 men WIth A0 Teascn Tui Jalerimini i @0t e duiy fir ihe Aiies Tutues,




Pilot selaction stardards are greatar than m'nimums required for entry Into the Armed
Forces ané, thus, reduce the slze of the service-qualifieo pool) by a given percentage.
These percentage, for varlous vision and educational stendards ware eppliad to the pool
{these two stancards are tha ones which disqualify the grestest number of potential UPT
spplicants). The 7act that UPT Is a volunteer program further reduces the number >f
avallable applicents since not all qualifiod men wish to enter the program. Fuctors
affecting the nunber of voluntaers ware considered and the yearly number ¢f qualified UPT
volunteers during 1975-71990 was estimated,

Aralysls of the 1975-1950 source population is based on the avsumption that UPY
cendidates will continue to be mele voluntears between 20,5 and 26.5 years of ags.

The projections of tha futurv manpower pool as shown In Table VIl are beved on re-
corded |lve male blrths through 1966 and projected live births to 1970, The Buresu of the
Census, Population Division, hes male projections of the populstion to 1990 based on the
1960 consus. They have also mada astimates of the parcentage of men who will complete
col lege during the 1975-1990 time span. These estimates wera In substantiel sgreement with
ths historice) dete of the previous 22 ysars and are considered valld, Estimates weru also
provided on the number who will have ¢completed two years of college during each year from
1975-1990, The s:timated parcentoge of physical rejections (malnly the fallure to mee:
visual standerds) wos applied to e numbar of men conpieting collape Guring the time p.riod.

The manpowar pool of men with four-yeer colleye dogreos and 20/20 vislon wi!'l number Jatwesn

280,000 and 400,000 annuelly during 1975 through 1990, These numbars sre conslderad

TABLE VI

MANPOWER POOL, 20.4%-26.5 YEAR-OLD MALES, 1975 THROUGH 1990
(In Thousands)

(1 .
e | A ] 0 . ¢ |0 1 &£ __ " 6.
1975 | 11,675 12,126 12,103 12,138 2,681 2,307 3,350
1976 | 12,108 12,375 17,352 12,390 2,738 2,35 3,420
1977 | 12,36 12,633 12,009 12,0h4 2,794 2,403 3,490
1978 [ 12,617 12,09y 12,270 12,409 2,852 2,453 3,563
1979 | 12,034 13,116 13,091 13,126 2,961 2,49 3,623
1930 { 12,961 13,240 13,221 13,256 2,930 2,520 3,659
190 | 12,990 13,204 13,299 13,294 2,938 2,27 3,669
13.2 1 13,085 13,38y 13,358 13,393 2,560 k6 3,676
1963 | 13,048 13,335 13,310 13,345 2,949 2,530 3,663
1yl | 12,926 13,210 13,16% 13,220 2,922 2,513 3,649
1964 12,72} 13,003 13,978 13,0') 2,87¢ 2,473 3,592
1906 | 12,419 12,692 12,0668 12,70) 2,807 2,k 3,506
19" [ 12,047 12,312 12,209 12,324 7,72k 1,343 3,401
1983 | 1,00 1,253 11,232 1,267 2,724 2,10 3,110
198 | 11,189 11,435 11,413 11,448 2,530 2,076 3,100
19wy | 10,716 10,952 10,931 10,966 2,42} 4,084 3,027
et A - e ap e
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adequate to suppurt Future UPT producticr requirements. lHowever, the effects of an all
volunteer force with the attendant eliminat.an ~f the dreft Is an unknown quantity In this
sssessrwent. In the past, there has slways been & high correletion bstween the level of
drart Inductions and ths numbar of male students entering college. Furthermore, wstimates
a3 high 48 (0 parcent have been made on the nimber of persons entering voluntary milltary
programs such us UPT to ovold the draft. This postlbliity, combined with o general dis-
satisfaction with the Natlone! Military Policy (1lke that damonstratec In the 1ate 1960s)
could make future recrultment of -uslifled UPT applicents difficult.

$tudent Screening and Selection

The U.S. Alr Forca future alrcraft mix and resear<h on traines and pllot performance,
seleceion, snd training attritlon wera analyzed to- derive selection criteria for the Vuture
UPT program, The general categories consist of phycinlogical, Intellectual, perceptiual
motor, emotional, and motivational requirements., Ootalled sanalysas were perfcrmed vn he
first three of these. The seiection m thuds necessary to measure these varlables shouuld
consist of 1) a comprehansive mudicel examination, parz of which Is glven In actus! or
sinvleted flylng environmente, 2) tests of memury, attentlon, and communication ay welj
a3 varbel and quentitative skills, 3) perceptusl-motor tests and/or comparatle hehevioral
work samples, 4 reasures of snwtionsl steblility end strows resistance, and §) mossuras
of interest In flying, attitudes toward the mllltary, and cereor Intent,

An linportent factor In the develoupment of a force of capeble pllots Is the cholce of
inputy to the training system; |.e., the selection of porsonnel whu will bo able to acquiru
and spply the skills teught. Thn purpose for selection amony epplicants to a tralning pro-
gram |s to produce quallifled gredustes In the shortest time and et the lowest cost. This
mwy be accumplished by the early ldentificetion uf those with the approoricte degres of

HOTES FOR TABLL VI

A . Male Vive births In pravious 20.5 to 26.5 yesrs (U.5., Aloska,
Hawall)

b - He'le llve Lirthy edjusted Lo include all so-rcas of population

¢ - Humbar nf live births, rale, surviving to age 2v (99.81%)

0 - Tutal manpuver pool adjusted for lamigravion

3 . Fossibla viluntenrs (Leved on Selective Service Jeferments)
oxcluding sruuents (22%)

F - tHumhars expoctad to pass minimum stendsrds for militery service
excluding students (006L); POTENTIAL UPT CANDIVATE POOL

v - Hurbors expocted to pass minlmum stendards, Including students
{27.06¢ of column 0)
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relevant sttributes and by the aliminstion of po.ential faliures. The selectiocn process
may vary in spproach from a complete acceptance ¢f ''ratural sulection,'” whereln selecticn
Is by sttritior In the program (thosa persons who fall ob lously wers not qualified) to 4
pretraining salsction process so appranridte to the training that thene Is no ettritio.,
The selection process resulting from this utudy is designed to stcreen out potential
fallures at thals Inltial point of contact with the system, identify at soms point prior
to entry Intc UPT those with a high probablility of success as & student and operational
¢liot, and to parmly "natural selaction' fer those attributes which, at present, are bes:
determined by axpciure to flying.

Thparatically, tolection reducas_thae attrition rate during training and cen pysul’ In
a_consldarsble cost seviygs, dgzgndlqg_gggn_1n!_1!1gg;lgnzlgg[gfﬁijﬁgj_Lgxlg. tecaus
volunteer program:, such as UPT, must oe nore sttractive to the potential epplicent than
other pdstible choicos, the use of the tralnlng program itself as the selection device (with
no entrance requirerants) has » superficliel appesl. The use of attrition from tralning as
the means of selocting quativried; pliots doss not eliminate selection; It merely transfers

It to already Lurdenec tralning personnsl. Add!tionally, the eliminstion of pre-antry
telection probetly would require & changs In status of the Individuel studeri; i1.e., enlist-
ment Intc the reserve or reqular forces, end wouli add finenclal responsibility to other

direct costs of the prugrom, jome form of selection sppears ngco;gar;, If only to reduce
the cousty attendant witi «:alting while sattrition reducas the number of tralnees.

Selection criteria deflne thosu attributes which charactarize successful USA™ pllots
and were darived from the forecast pllot capability requirements, criteric whi¢h o a been
established 1n UPT aund other training systems, and from background deta -3 the ~¢ &t ..0N
problem, Selectiun critaria, thus, reflect the attributes an spplicant must “ursess In
order to complete YPT and to Lacoms en operstionsl pllot. Selection standards detine the
degres to which theve attributes must be present,

A review of the currant student screening process was accomplished to determine Its
applicablility “o Future Undergreduste Fllot Tralning. Current sttrition by wource and
cause was exs ined to ldentify those arsss of the current system thet warrant shange, or
aroas to be asddresses with an alternative system, A review of current and projected tests
wes accomplished to determine thalr applicabliity to the current gystem, and to determine
the <+ scteristics of an alternative systen, Flnally, a cost bresk-even analysis was
made beiween the current and alternative system to determine the cost effect!veness of the
a'ternative system,

Tha currant procass, vherehy nuon gre selected for UPT, may be considered In three parts:

1) selectlion for a program leading to & smission, 2) the selection which occurs Juring
thet progrem (attrition) anj before the commlission is tendered, end 3) selectivn for UPY
fror among conmmissioned officers. an epplicent cannct voluntesr directly for UFT; he must
firg: meet the criteris and stendarde imposed by the commisiloning institution and these
vary ¢insliderably. For example, tha selaction criterls for entry into the Alr Force
Acedsmy Inclucdes intellectual atteinmert In competitive examinations among Alr Force per-
sonne', recommendation by & U.$. 3ensto’, or the militery activitie, of the spplicant's
father, :.e., the sons o Congressional Hedal of Honor winnors or of those kliled in actlion,
Nona cf these criteria ave applicatle to selection for Offlcer Tralning School (0TS} or
Resarve Offlcers Training Corps (ROTC) which Ilkewiss lsad to & conmission. Regardless of
the source of commission, all Alr force ufficers have met the criterion of educational
attainment, a3 evidenced ty “he awa’d of a four-yeer ¢ollege degree, before they were
commissioned. Prior to entry Into UPT, )l cendidetes wlll have teken and psssed the

Alr Force Offlicers Qualificetlion Test (AFUQT) and & Fiying Cless | medical examingtion. Al
condldacas for UPT have voluntesied for the prug am.

Current criteria for entry Into UPT may be su marized as follows:

® Physical, Excellent physical condition es evide ced by the passing of
8 flylng Class 1 physical exsmineticn, Including 20/20 vislon
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® Fental. No disqualifyling personslity defects, as ovld.ngod by the
acceplable Adeptesbliity Rating for Military Asronautics (ARMA

° intellectual. AbIl'vy to learn, as evidenced by tna attelinment o7
a four-year collag, deyres

. Tochn!cal and Aptitude. AbIlIty to pess those portivis of the Alr
Force Offlcers Quallfication Test (AFOQY) which releate to pllot
sttridutes

o Military, Abllity to ftunction as an officer, as evidenced by the
award of @ commission In the Armed Forces

] Ays., Betwsen 20.5 and 26.5 years of age.

To appreciate the efficlency of thls screening, we nead to review the attrition retes
experienced i Undergreduate Pllot Training. It is gensrslly recognizaed that pilot training
attrition reter erc driven, In part, by relationship between trainee Input and the systems
culput vequlireiments o yesr lster, and In part by the capablility of the student pool. Thus,
It Is alweys important in discussing attrition rates to recognize tha® tralinir programming
And philosnphy has at least some mndest Impect on attrition,

The total sttrition rate for the pericd from FY 1365 through 1970 wo< 23.7 percent.
It was at Its lowest In 1935 with 16.1 porcent ant at Its highest In 1970 vith 27.2 percent,
A trend of Incroasing at:rivion rate occurved in this perfod. whether this trend will con-
tinue in FY 1971 1s not known beceuse the date wers Incomplete at the time ot this
analysis,

wWhile total attrition rates may suffice to nhow thut an attrition preblium axists, &
rore useful set of date Is onc showing which students were olirited end for what ressons.
Oete for @ prolonged parlod probebly exist but wero not In @ resadily usable furm., Excel-
lent date were avallevle, howaver, for the psrlod from 1965 through $1970. This ¢ the
peridd of greatest Intersst, In any event, beceuse it sxpresses gssantially the prasent
attrition problem,

For the current pliot trelning system, Information on reesons {(or ceuses) of Lralning
attrition, diffecences In attrition by 3tudent source, and cost to the Alr Force of attri-
tlons wore avallable, and are >f Importance in es’inatina Impact of chongss In screening/
se:actlon procadures on future attrition, Attrition retes by cause, from 1965 chrough 1970,
are presented In Figure 4, The percents glven In tho figure are the perc’nt of the tntal
Input who attrited fur the reason spec/fled. Vhe horlzontel bands repre.s: ting &rvtritions
are additive, summii, +3 the totsl
attrition rate In e&ci year. Through-
out the period covere. uy the figure,
the largest group of ¢ tritlions are
accounted for by tralning deficiency.
This cause aeccounts for roughly one-
half to two-thirds of all attritions
ond has, on the whole, Lancd.d to
Incresse during the perliod. Substen~
tiel propartions of ihe 1otal, howeve:,
e TRAINING OCTICIENCY are aleo accounted for by celf-
Initiatod elimination (SIE), me:dical
attrition, and manifestation of
ol ) . R L apprehansion (MOA). Attritions not
1965 1268 ) 1988 1969 970 accounted for by sny of these cate~

FIBCAL YEAR gorles are combined in s heteroyeneous
. gyroup celled Other, represaent:na In
Flgure 4. Plloe Tralnlng Atiiiiion by Cause most yeers less than ona percent of the
tolal. Thls group includes fatalitles,
if eny, and attr,tions for various humanitarlan ressons.
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Flylng deficiency attritions result from a judgment by trelning pesonnel that a student,
at a given point in the tralning program, lacks minimel competence elther in academic work
or in the transiation of this Into satisfactory pzrformence In the alrcraft. The dats fram
1966 through 1969 distinguish acedemic deflclency from fiying deficienzy as » cause of

petrition.

In that period thers wure 8 total of 2,040 flying deficlency attritions and only

133 acedemic attritlons. Thus, orly 6.1 percent of the training deflclencles were acedemic.
This probably reflects & comblnatlon of the effectiveness of formal academic selection sten-
dardsy (ombined with use of the Alr Forcu Offlcer Gualifying Test (AFOQT) academic {(officer

quality) composite as » selection standard.

In the fisce) years from 1966 through 1970 & tots) of 6C7 studeni pllots were sttrited
for medical reasons. This smounts t» 12.9 percant of al) eliminees during this period and
3.2 percent of all entraris. A 'arge proportion of the medical sttritions observed In fiscal
vear 1970 were for reasons In no way pecullar 20 pllots, at le2st not to pllote In the flying
environment, The deta show that 3) percunt of the medica’ attritions occurred before the
first flylng hour 1n the T-4) and that 51 percent occurred by the tenth hour In the T-4l.

By the ~nd of the T-37 prase 96 percent of medicel atteitions had occurred.

Some candidates for pilo: training prove to be subject tc manifestations of apyrehension.
The medical exsmination may not detsct such candidates unless their anxiaty states are

ehronic,

Honlfestation of apprehension Is nevertheliess a significant rategory of attriticn,

This coetegury accounts for the loss of abcut three parcent of students entered Into training.

Scif-initisted Eliminations (SIE) from plidt trnlning also vecur with sufficient fre-
quency to be of some convern. The recognized loss rete for this cause hat ranged from two
pearcent of entries In 19¢5 to flve parcent In 1970, Ouring these yewurs, SiEs *ave consti-
tuted from about nine to 19 percent of tralning Jusses. The SIE is probebly une of tha
most difficult couses of .ralning loss to lIdentify clesrly, sinre soma gstudents who wish to
quit tralning iay disguly thelr resson vis cellberste fellure, Thus, the loss rate fur
motivetlong) causes fs probably underestimeted by the SIE cotegory.

In surmary, the most significent category of training attrition s that of flying
defliciancy slimination: scadomic fallures constitute & relativaly minor portion o tralning
c¢ofliclancy lossus., Sclf-1nitieted eViminations, medivel) eliminstions, and elimiration. dus
te manlfestations of apprahenyion each account for smaller but slgnificent portic.. of
training attr'tions: taker together, they have accounted for loas of from seven to thirteen
percant ¢f stidant Input “rom 1965 through 1970 and for about half of the etiritions during

Lt st perlod.
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Sources

One significant (ssue partaining to
sttrition Is the source from which
sttrited students come. Detailed date
are avallable for the period fY 1965
through fY 19309 znd are presanted In
Floure 5 eng Tarle IX.

1L 13 clear from the flgure that the
sources having tha lowest attrition rates
are the Acadary ang rated officers. The
AFROTC group, on U':e whole, occuples an
Intermedlate position, althouyh for two
of the yesrs the Hrr=Flight Indoctrination
Program segmen: of thls group had & high
rets, The two sources havig the highest
atteition rate are 0TS ard nonrated
officers,

The Iimpourtance of thrss dats Iy to
hiohliaht the fact that as UPT production
rates vary, the leval of ettrition will
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TABLE IX

FISCAL YEAR 1969 UFT ATTRITION BY STUDENT SOURCE AND TRA(NING PHASE.

Tralning Tralning Attrition

Studunt Source tnput T-41 1-37 T-38 Total

AFROTC -Non-F | P* 2276 N 24 29 6 59
4 8.7 10.5 2.2 2.4

AFROTC-FIP 1369 N 7% 166 ¥ 287
3 5.5 12.1 ' 3.4 21,0

ors* 1969 N 335 253 b 629
% 17.0 12.8 2.0 3.9

AF Acadenmy 307 N 12 13 4 29
3 3.9 4.1 1.3 9.4

Nonrated Officers” 226 N 37 36 8 81
% 16.4 15.9 3a 35.0

Rated Ofticers B5 N 5 4 3 12
x 5-& “‘7 3'5 ”‘.'

Totasl L232 M 488 501 108 1097
4J> 3 15,14 11.8 2.5 25.5

ﬁThclc sources provide, essentially, no expcsure to flight training

or experiencs.

vary, At jower production ratos, whers Acedemy and AFROTC students meke up the majority,
0. the studani population, the attrition can bo expected to go down, Converse.y, If pro-
Juction goas up >nd 0TS wiudents comprise a largsr part of the student population, the
sttrition cen be crnected to Incresse. Finally, the signiflcant aspect of attrition con-
cerns cost and system capshillity.

The cost of tralning ¢« student pilot to the polnt of attrition Is very hiph and rep-
resents & disslipation of resu'irces which could te better spent In cther ways. This cost is
not recoverable by the Alr fForce., Furthermors, stulants trelned to ettrition have an
adverse effect on the capecity of the tralning program tu produce qualified pllots, since
they occupy places In the program i/h'ch might have bean occuplind by successful students.
This effect could be critical In o perind of high requirement: for pllots.

The copt of attritlon |n {odey's progre~ 18 glven In Tigure 6. Thls shows the cost
by tralnirg weak essorleted with attritlor. besed on thesa date »nd tho pttricior fligures
plven previosuly, the average expenditure on & student who attrits in 0P trginlng Is
epproximately 10,000 dollers.

In summary of the present screening system. !: can be statad that the major gised-
vantage centers around the Insblilty to sicommodate any type of extensive Indlvidual
asscasment .,
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TRAINING COS5TS,$1000 PER STUDENT

90 ————— ——————

80 |

Pending Changes -- ventralized T-4I|

During the early 1950s it was demonstrated quite
effectively In two studles that & program of light
plane tralning conducted just prior to entr: It ro
forma) UPT reduces attrition in the early phase: of
forms! UPT, and that there Is no evidence *that tnis
difference is offset by later tralning attritions
(in effect, this produces an overall lower attr]-
tion among those students who have had the light
plane program). Outcomes of these studies have
- resulted in implementation of the variety of light-
plane training programs in vogue in the Air Force
officer tralning and commissioning programs. Air
Force ROTC operates a flight instruction program
(c1P), flight Instruction is provided at the Alr
force Acadenmy, and finally, T-4l training consti-
tutes the first phase of UPT as we know it today.

1 Thus, In todey's UPT many students who have had
light plane indoctrination and scresning as a part
of their commissioning traeining progrum recelve
additional, and perhaps overlapping, training as a
part of ‘ndergraduate Pllot Training., Light plane
trainiu, shoule be viewed as 8 student selection
procedurc rather th:~ as an Integral part of

ettt d X T XX 1 F T ¥ ¥

SOF

pr mm e mm anmes - cecscamae oo .-

A 4 tralnic, . Attrition iy the T-4i phase of UFT was
V) -] 16 24 32 40 48 apalyzed in tic varivus sources of student pilots.
WEKS OF TRAINING » =it A most cost eff.c:ive procedure for light plane

selection of UPT Ltuoents, which avoids duplication
of assecement, should be possitle. Under the
present procedures, duplicaticon does exist and this,
In turn, tends to increase¢ total system cost.

Flgure 6, Cumulative Pilot
Training Cost,

Cantralized T-41 is In many respects @ separate lssue, bzsed on a Hg LSAF analysis
which was turned over to iq ATC for conslderation. When seen &5 a candidate seleztion pro-
cedure, centrallized T-4) reasonsbly fits Into & selection cunter operaiicn. {f can serve
as & stepping stone to & fully developed centralized snlection cenrter. It is assumed that
zontralized T-41 will be loceted In the vicinity of the Officer Tralning School. For
convenience, 8 centralized selection center ahouly be iGLoted In the s3me area.

Alternatives

The developrent of a screening/selection system involves exsmining the existing cech-
nology of behaviorsl prediction and appiying those techniques wh!sk have relevance to the
categories of attrition «hich have been Important historically. Earlier causes ot attri-
tion were reviewed. The causes which asppear to be anenable to systematic attack are
discussed below.

Flyiny Deficiency me—0—

Yraining deficliency was identiflied a5 the most frequent cause of student attrition,
accounting for about half of all attritions., Academic deficlency at’riticns constitute
paly o minor nart of this, with most of these losses occurring Lecause of flyiny
deficieacy.

I'reedom from proble.s of training deficiency in UPT may be viewed as a conseuvu~nce of
abillty to learn In a pllot tralning context. Studernts are expect:d tc be deficlent in
fiying skills untll th:y hise been taught. Deficiencies leading to attrition grlse when
what is taught |s no* learned with sufficient rdpidity or thoroughness. When a student
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falls berind his peers in his progression through the curriculum, he faces the likelihood
of a deficiency elimination. Tests designed to as:ess learning ability for the knowledge
and skills required of a pilot are, therefore, likely candidates. The aptitudes measured
by the AFOQT are relevent to this izarning, but they do not assess it directly. The
Inclusion of one or more measures of iearning in a flying environment should be of appre-
ciable value in improving selection.

Selection devices which permit direct assessment of learning in the pllot training
context are no novelty. The light alrcraf:, such 33 the T-41, is one such device. Another
device is the psychomotor test. For the most part, belief that tests of this type can 5
shown to be valld is well founded. These provide various measuras of coordination and
address the problem of training deficiency attrition. Among these tests, the ones most
favored for inclusion in the Future UPT selection battery are those for which a body of data
already exists on their relationship to pllot training ané on which an sctive research
program rclated to pilot tralning Is Irn progress. So far as is known at . his time, only
two phychomutor tests meev both of these criterla.

Psychomotor testing In a pilot training context has a lengthy history., Some of the
earliest selection devices were of this type, although they went largely unerploited. Two
of the tests known as Complex Coordination anc Two-Hand Coordination were used operationally
during WW || and up to 1953.

The decislon to abandon them was not made because of lack of validity but because they
were difficult and expensive to maintain. The fairly recent developments of industry
seemed to offer the possibility of bullding an apparatus which could be operated electron-
ically. Accordingly, a protoiype psychomotor testing station was designed and buil: under
contract. Installation was completed late in 1970 at the Personne! Division of the Air
fForce Human Resources Laboratory, Lackland Air fForce Base.

Thus far, two tests have been programmed. One Is an updatzd version of the Complex
Coordination tests. It involves manipulation of a stick and rudder bar to position at a
fixed point with the stimull presented on the screen. The other task Is an updated Two-
Hend Coordination test in which both hands are used to manipulate two sticks in performing
a < lar tracking task. Data have been collected on over 130 0TS students who were
I J for pilot training. Most of these students subsequently enter2d pilnt training,
but st 1iclent time has not yet elcpsed to permit any to graduate. Hence, the initial
vallda:ion study of these two tasks has not been performed. These two tests are identified
as ct.didates for future selection use.

Another device cepabie of flylng proficliency assessment is a ground trainer device with
low fidelity motion and & low quality visua! scene. This device might be classified as a
Tow fidelity simulator.

The Human Resvurces Laboratory's Flying Training Divislion at Williams AFB is currently
conducting research into the utility of this type device -- a General Aviation Tralner (GAT)--
as a predictor of success in Undergraduate Pllot Training. While their samples are small,
results to date suggest that T instructcr evaluations of student perfcrmance are about as
valid for prediction of T-37 criteria as are T-41 (1ijht plane screening) evaluations (both
show modest corrslations with pass/fall In T-37).

Training and assessment accomplished in a device like the GAT have a number of advan-
tages when compared with simllar training and evaluazion In a light sircrafi. Cne acdvantage
is its economy (the GAT has @ significent cost cdvantiage over the light alrcraft).

Another advantage Is the greater number of hours per month the GAT is available for use.
Still another Is sa‘cty. One of the greatest advantsges Is thet an objective record of
performance In the GAT can be »italned aut-mat!cally as the device is being flown. This
record Is available for evaluation by botn the student and Instructor followina the flicht.

N
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Subjmctive evaluations of attitude, judgment, safety, and alr-sense, can still be made by
the instructor as supplements to the objective record, A GAT type tralner merits con-
.ideration as & future selection device.

Mctivational and Stress (MOA) Attritions

Self-initiated eliminations and elimination because of menifestations of apprehension
beth constitute significant segments of student pllot attritions. Moreover, there is
susplcie that some students attrit from training for motivational factors which result in .
tiaining deficiency elimination.

Many students are motivated by their micconceptions. They may belleve they went to be
pilots because they pcrceive the life of a pilot Is filled with glamour or adventure.
While a pilot's 1fe may contain some nf both, ¢this is a poor basis for choosing a pllot
career. One must llke the activities which are the dai'y lot of most pilots most days.
reasures designed primarily to combat attrition caused by nanifestation of apprehension 4
also have .elevance here because under high motivation most Individuals can er tur: severe
stress. Failure to Jo so may result more from unwillingnsss than inability.

Prior familiarity with the art ard science of flight, even If not as a pilc , can
serve a5 a self-selection device, Students attracted to a pilot career, when thy at*raction
exists in the presence of much realistic knowlecre of what is invclved, are not hignly

prone to attrition, especially for any of the reasons which might be describea as s [va-
tional

Orgoing research by the Human Resources Laboratory Is examining several promising
aj proaches to pilot motivation development and measurement that may be appliceble in UPT
seiection. Two of these, the ""Attitude and Career Intent Survey and Fotivation Engineering
Study for Pilot Training' shuw possibilities and are igentiiied &+« condidate approaches tor
future student selection.

Two candldate selection procedures Involve miniature stress situstiuns. One involvey
altitude training indoctrination., The altitude chamber hes beer demonstrated to be an
effective Indicator of manifest anxiety toward flyinp. The second one involves survival
trainipg. Survival school could be made both & training activi‘y anc # sulection sctivity
by placing it in the selection program., This would nermit & full-icale assessment of
response to genuine stress. Initlally, it <hould "~ tried as & smali scale erperirment
under the ausnices of the selection center and later made a full-fledged part of selection
only If the experimental results warrant. |If survivai school does hecome part of selection,
it Is important that the school continue to include savers) days of exposure to isolation
and an inhospitable environmeni during which survival techniquss can Le oracticed. |(f
such an approach were adopted, it sheuld occur after other, less €mnennive, scisciion
assessments. This reversal in training sequence (pricr to UPT) cnuld have the advantage
of early identification of those cendida.es with wuarn ~otivatiun,

1

Medical Losses - —

A signiflcant number of students are loit from tralning for medical causes. It is
expected that the major thrust against medical attrition may come from a more rigorous
application of exl-.ting standards to the medical examinetion. This could be accompiished
by giving = cerond medical examinat'on at the centraliz2d sclaction conter.

It Jappears that substantia' Inrosds on the madical attrition problem ¢con be made by
intensification of existing pract ces :/ithout recourse to exotic evaluations. Examinstion
emphasis would be on the most common causuc of medical disqualification. Yo It, however,
could be added, loter, such medical tests as ihe medical research programs in the Air
Force might be eble to justify for pllot candidatcs. Most such tests considarad thus fare
are lacking in research support for inclusion in the medical examination. This is fre-

quently because of very high correlations between pass and fall In UPT for tests alresdy
included.

e
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(haracteristlc¢, of the Fvture Sygtan !

future UIPT selection proposals made here are rentmtive, oendiny validativn prior o
tul! Implementation. The aystem would consist of ceparate screaniny and select!on sssess-
ment phases. Scroening would be, essentlaliy, the procedures (Class : Physical €xom 6
AFOQT, etc.) Ia currait useje,

_In the selctiun phase tne candiduto would be cereiully observad and evaluotsd ovir a
perind of approxirately two weeks., Such asscssment cannut be conducted s.ccesufilly
except al somo centrulized facllity to which the candidate mey be tampors: lly assigned,
The najor raason for this Is the need for rigorous standardl:aticn ir the epplication of
acsassnent techniques. Table X ourline. procedu-cs that could beo empioyad at the seisc-
t!on ca..ter, along with an estimation of cardidc e time required by each procedure. |t
It anticipeted that, whan cporational, such contzrs should saccommouats half again as
many cendlidates as the number to be anterad Into tralning (.hus allowing for a ‘avorable
selectinn ratio). Ou.lng the experimanta! sesnc o'l cond ' dates acscssed should be
ant:red Into treining for purposet of gsystem validation,

|
|
b

TABLE X To the extent possible, there should be
no long lepse of time between completion of
" . selectiun 8~d the Lkeginr.ng of UPT, haceause
Ha N ) . ! s M
OUTLIL OF SLLECTION CENLER OPERATIONS It Is Importent that mtivetlon bullt up In
T, thu orientation phase of velection should not
‘Ubﬂzsf‘Tlm"' tr Allowed to lapse.
preagpny—g e b e iy
Payctiomotor Testing H } Centralizetion of T-Ul tralning and

revaoirsa) of the Surviva) Yralnlng UPY
sequenve should be tried, evaluated and im-
3 plemented sapnrataly from the selection
conter axperimant,

Attitude and Loreesr 1ntent
survey

“anerai Avietion Traingr

) a0 At .ndo,endant axps.imeni to essess o=
restructica ond Tusting utllity of Survivel Tralaing glven pricy to
UPT should be conduc .ed ueing exleting facll-
Atltude Chomber 0 Ities, and should follow tho exlsring currlc-
Indoctrination and Testing 30 vlum
The mejority of procecdures speciflad
. |
CTass 1 Physlca _L- under o nov selection system will *qquire
Yote! Time, hours 00 valldation prior t+ opevallone)l fmplements-
[

tion; thle must, of necessity, be preceded by
detal led divglopment of selection ¢czater
sylialT, schedu'es, and precedurse, The
sychunutor teste tdentifled fur yse are alvg dy In prucess of baing velideced for piiot
telection; deve un student perfornence In UPY for samplsy tasted on these Jevicaey should
e n meturing at the ent of celender yeor Y71, Shortly thureafier, o Jecizlon aboirt
thalr wtility c¢nould ba tusslble, A year would be required for eauipment procurement, and
costs wiuuld ba a function of Lhe number of Itemt of equlpment requlrad,

A deslralle alan would be tu consider Implamentation of these selection teats In the
totient o o selection cente~ operstivn, Igrally, the toutal selaction cuntnr concept vould
be tried vut axparimentally, velldeted, snd ther revisnu, 8 necessary, and Implementaed.
Ouring & validetiun perlod, [t wuuld be nalthe, necessary nur desirable to operete » full
cintar capahle of prucessing atl Incoming pllot tralning condldates,

Once (e axperinantal contar bug!ne operstion, 8 twu year lag would Lo Invulvee 7oe
coullaction of full trelning date on the Yirgt yesr's subjecte) durlng ve'irdatlon, p
exparinental uparsiion should continug (o +liow fur cross validation, An additivnal slix
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months would be required for valldatior against tralnl g criteria. At that polint, decislons
about whather to go cperational could by made., Full scale implementation would be possible
45 3090 as the center could be expandao to full caprollity. This experimentsl stage would,
thus, require a minimm of three-and-one-half to frur years for ful! vellidation., An
additions) year would probably tu reguired for certer expansion. Thus, {f a go-shead were
secured in early 1972, & fully imrlémented cen' 97 would not bo a reality untl! about 1976,

Center opeiation throughout Its dr . alopre:s. and later operation should provide flexi-
bllity to perlodically schedula tmul! evnerimental modifications for velidation end
possible later system Impro..: 4.

Cos’s Of a Selectlion Syatem

Costs of the propored aitarnative selection tystem are dlfficulc to detarmine befure
valldation tests of It varlou. perts sre complet 1 and a detrrn.nation can be made of
thote parrs which shoulo be applied. The selection syster ‘1 '‘cost affectiveness' is a
function of tre extent to vhich it reduces attritions - 2T trainiag.

Seiuwction center v~1'detion costs can be basey or o ‘aclll.y equipped and staffed to
accept 16 candidates each week (with each candicate remaining at the faclility for twu weeks).
Vhen opersticnal, the facility and staff would require expension tu accommodate perhsps six
such 16-mat ar.ups esch week (or an I~crease to six time: valldation size). 1ihe 1ac!lities
requireu for validation are shown 1n Teble X1,

TABLE X)

REQIIPED FACILITIES FOR SELECTION CENTELR VALIDATION

. v
4 Phass { Required Facllitles 1 -
Phychomotor Testing ?0P-8 computer with ons subject station

(cost = ~-25K), One enlisted operator. Alr
conditioned space for one 12 x 12 foot control
room snd cne 12 x 12 foot test room,

Attitvde and Coaree- One 16-man testing room and one administrator
Intent Survay for three nours per wesk (could he psychomotor
tostor) .
GAT Instruction and Tws GAT -1 mach In 20 » 20 footr room {alr con-
Tosting al=ioned with a simple cyclurama). Two smal)

uriefing roc.as. Staff to provide 320 hours psr
wanic of Instruction (GAT and brief-iebriefirg).
Th.1 assumes maximum uil!izatlo~ of the
oqu.ment,

‘ndoctrineg .., Adequate stuff and visusl aids to provide 20
hours per wesk of group Instruction and assess
ment. Classroon to eccommodate 16 cand dates.

Class | Physicel Heclcal facl:'ty and stuff adequete for 16
Class | phvslicals per week.

A'tituce Chamber Chembar and personnel s fficient for procesaing
1t candldactes per week, Including orlentation and
discussiton,

ALl Phag vy Housing end messing *tacl.itles for 32 candidatas
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The criticel question abou*t whether & salection center activity should ne 'mplemented
hirges sirungly on whether. the conter's cperating costs could be offset by sevings in UPT
training cost resulting from reductions In attrition. Alr Yreining Command estimates asre
that 16,000 dollars In tralning costs are expended on each student who attrits,

A flve percent raduction Ir the current student attrition would rasult in a training
rost saving of 1452 dollarsy per graduate; & ten porcent reduction would save 2727 dollars
per yraduate; anuy a 15 prrcent reduction would seve 3856 dollers per graduste.

If one assumes that one and one half timss a¢ many candidates mugt Lo assessed at the
conter 88 the numbsr of desired LIPT graduatus, then miximun-per-candidate acsessment
cotts cannot excueu $Y60 for a rive-percent sttrition reduction; $18168 for a ten percent
reduction; or $2570 for o 15 percent recuctlon.

For survival tcaining-UPT tralning sequcnce reversal to be cest effertive, slighily
less thav a three-percent ottrition reduction would be requlred.

The available evidence suggeszts Lhat centrpilzed T-4l would save 1.5 mitlion dollers
pe’ year.

Conelusions

The attrition rate from UPT conJinues to be a problem despite Ity reduction from
previous levels through the Introduction of current scresning procedures. These are Je-
centralized, relativeiy sluple, and ineapansive, They should be retained and the effec-
tiveness should bLe cvaluated on a regular besis and strengthenzd as necossary. The
present system should function only as a screen, ylolding & doterminatlon of qualification

“ for sdmission to a centralized zelection facllity.

Laocstcd at the selection center would Le the centrelized T-L) progrem where complox
asscssment vould be made of the exsminaes' psychomotor ablllty and abi)ity to learn within
the flylng environment. This learning ability would also be ussessed by the uie of 8 Inv
fideiivy simulator,

further medical evaluatinng would Ye made; and finally, an sttitude tost and an
orientatlun perlod would dea!l witn the problem of self-inltiated elinination.

The s lentation would focus on the dissenination of reallstic Informatlon, fnviron-
menta’ expcsure In an altitude chariber, and intrinsically lutercsting Instruction fur
pllots.

Successful candidates wouid'entet UPT soon after selection. The entire systom wev-id
huve e fuesecarch cnshasts, including formallzed arrangenents for assess ing students’
progress throogh UPT and throughout thelir carcers. Rescarch and assessrent will permit
objective evaluation of the future screening/selection system and allow for Introductlun
of nev. 2nd l.prowed mcosures from time to time,

Alrspace and Alr Traffic Control

United States alrspace utilizetion <si1lcy Is based In part on tho ¢common use of alr-
space and alr traffic contro! facilltins by borh military and clvil alrcraft. The growth
In ¢lvi!l glr traffic in recent years and the continued ¢growth ¢xpected for the .. ture
represent an environmental effect which must be essersed for Its impect upon, and Impllive-
tlors for, Future Undergraduate Pilot Tralning.
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Dasco a0 current trends, tho alr traff ¢ control and alrspace utilizaiion congiderstios
chae car Le uepected to affast Futurs UPT glgnificantty In the 1975-1990 time parlod are:

1) Alrspace congeation !

2} Alr Tralnlng Command wpureting pelicy to Incroase use of putitive i
cuntral

wamr -

3)  Lowering of the high-altitude Positive Contrel Arme (PCA) alirspece,

Alrspusa congestlon vt the substantia! proportions Is already evident In ths Unlted
Liutes (o'though somowhat focelized fur the present In the nurtheast and at certain alr

srectle huby elsevhore In the United Statas). O¢TAILLD evidence fur pradlcting that such i
congastion will Intunsify wnd slgnificantly tnfluence Future Undargraduatr Pllut Tralning :
comes from FAA projections, Tebley Xi1 and %111 show the magnitude o7 those Growth pru- |

Jeztions, Lowering of the Fusltive Contrul Area alropacu was exemined In the context of
the ATC policy Lo incroase the use &f rositive contrul In UFY oparations,

. inasmuch oy alr-tu-alr operetions
AL ere not presantly a part of UMY,
. . thalr levroduction into any future
. . . "
FAA FORLCAST QF CIVIL AVIATY !-fLLLI syl lebus will brlng new probleos to {
tho Alr Yralning Curpand. One vt
(olondar Yoer Incresau, these will ho the controlbing of the '
Tyne 1971 1961 | nercant Intarfece betwasn suth UPT uparetions
B e B and tho alr traftic/alrspscn envliun-
ienera) Aviation 134,000] 222,000 6y.7 rent, Aspects of thils probisi were
. included In the anelysis of alrspace
f, f {
Alr Cerrigr 2,580 3,400 1.7 ronuirements.
Tots! 136,460 225,590 h. .
The aaunminatiur. of the shbouve
probloam arues hay rasulted in 8 numbaer
TALLE X1 1y of Impurtant ¢unclusiune relative to
Future UPT operations and treinlng
FAA FORELAST OF ALTIVITY vehicle gquipment inszallations. These {
{(In HIMVione) are:
I fiscol foar Inirens o The vousitive Cuntrul Area (FCA)
————— e+ oot . '
. sirspace tloor i1 the Future J
Type -— 197} 126) P.c:'"l Undergreduate Mot Yrelning
Arcraft Operatiunt ot | 5.9 170.4 200 ??VIT?“?En}L?u; ":czt:fl'Z”hTG::'
Alrpurty with FAA v ore U, VUL Tael el b :
Traffic Conirol e The development of pura.lel olr-
. AL, plus dwsociote  S:andacd .
':’tT:mﬂ"; OnTI;t;xzn 17.3 35.1 103 Instrument Departures - r.
? nirports v Standard Arrlval Routor, will
owury constitute & continuing restric-
1FK Alrcralt landlod 26,1 42.5 96.6 tlon to UPT operatiouns,
by B Ac” B enters e 1t is llkely that potentiel UPT ;
(;:chc) ontrol Lenter alr-to-alr manouvers tralning
’ — would nol Involve all-vut en-
countor practice, and could Le

accompl lshed sbove the PCA floor. In thot cese 't could be contrulled In the samo rannur \
ustd Yor current aerobatic treining., Tius, the training may not Impose any problems
regarding the avallablllity of ' -space.

—
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) Cenera) aviation will remuin » magjar factor In respect to the colllgloun
threay.

. With the excuption of 'v--altitude navigation trelniny, the attalnuent

ct ¢completa copltive co. i701 Is foaslble for Undergradueate Pliot
Training.

e AcCo'lislon Avoldance System {CAS) Iy Cesirable in UPT operations,
although not easil Justifled on a hardwars cost-affectivaness
besle.,

v The ares/nevigation display system vsed In USAF operational alrcraflt
should bd usod to facllitate Alr Traffic Cortrol flaxibility In
denlgnirg loce) routes end prectice eroes. 3pec's) arse/navigation
display systems should nut Le required In Future Undergraduata Milot
Tralning.

[ Iy view of Incroesiig '"tightness' In alrspace avallablility, trainar
alrcraft squipment {and deslgn) should maximite the porn ssible
eltitude operating Land, thus affurding vertical flexibliity to o
elrvonce ollocation and to air traffic control,

° (nesmuch as tralner alrcraft hang-offs to FAA facilitlos genersliy
occur vary soun after takecff, the large majority of ground equipmant

roquireegnts and Invettrments assoclaeted with alrspaco utilization fel)
to> the #AA rather than to the Alr Fource.

. Alrcraft nolse Is currently 4 problem in the terminsls ¢f tha major citles.
The annoyar-= to people has, and will incraesingly hava, the affect of
vwidaspread efforrs to curb alrcraft nulse, Alotorent afforts will occur
soun after malor lagal judgmants ery levied un the croators cf nolse. -o—
It Is )ikely that In the years beyond 1975 overflying population centers
during certaln hours will be restricted to npsential needs, such as
police helicupter survelllance.

The lmmediate impact upon UPT of affort toward nolse abatement will proLably come In
the form of rastrictions In trelning hours to perhaps the 7 AM-10 PH locel time. 1t may
also result In further constralning alr currldors to and from aporoved tralning arcas wel)
Jvay from pupuletion centars. Most currant UPT Laser are in rural areas with low population
denslty, #nd the malntenance of current troining araas should not Le & problem, Therafure,
the rwst likely Irpact ot the effort to contrnl aircraft nolse on the Future UPT v 111 be:

1) o pessible rastriction on the hours durlng which flying trelning may occur, and 2) a

posnibie restriction on the areas vhich raey La overflown vhile anroute to and from ppproved
troaining arces,

The twet Inportent ospect of the alrspace and Alr Traffic Control problem concarns
its effect on thas varlous Future UPT system options. Analysls of oach of the systen
optlons vay necessdary Lo dotermine the amount o alropace requlred for operation, These
alrspaco requlrenc..is wers then cumpared to present day alrupace roquirements tvpical of

an avarage UPT binse, All alry,oce limlitatlions projected for the 1975-1940 time ‘rame viere
also appllcd.,

The result ¢i this analysls pravided the following conclusions:

® Al) Future UPT System Uptlouns couuld be accomevalsted within the alrspace
currently avallable at UPT hases.
’
* Tha tmalamantagion 58 f1IGNL sliuiaiiun io Tulure UFT 0iiows Tur a more

sirpiified alrspoce and alr traffic control plen and perndts reductiouns
In the numuer of banes raquired to zounduct Future UFT training.
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FUTURE UPT INSTHUCTIONAL CONCLPYS (APPENDIX €)

A succassful training program must be bpassd on sound Instructional concepts. In this
section all of the important Instructional concepts for Future UPT application are addressed.
rany ot thesz concepts are controversial. However, it must be remembered that th’ human
learrirg process has been ¢ polemic toplc for centurles.

The Important thing to point out about all of thesec ccncepts is thelr shift of empha-
sls from the instructional smotif to the center of instruction -- the studert. Probally
the most signifirant change envisioned for future UPT is a commitment to Individualized
inst-uction.

This couurse of actlon was identified by analysis of learning theory development. |4
is becoaling increasingly obvious from research efforts that while generalizaticns on
tearning (behavior adjustnent) are passible, the uniqueness of the irdividual studont's
Yearning gattern requlres a semewnat leid lecrning environment.

All ov the concepts described In this section are designed to provide this type of

environment. The first thrce concepts describe the overall tralning philosophy and the
remeining ones are concerned with individual aspects of the training process.

Curriculum Options

Per t trends in U”T curriculum development are presented to demonstrate the changing
nature of the pilot tralning currlculum. Alr Training Command historical data for the past
50 year period show ‘hat the pllot tralning program has been In a constant state of flux.
Program changes traditionally stem from the following:

* A need for increased production

® A tralning defliclency or flying safety hazard

m A nced for n...- pllot s«ili5, maneuvers, missions

. A need for cost +edustlion

. Innovations In tralning resuiiina frum research or onerationa! tests.

Undergraduate Pilot Tralnino production rates and syllabus flight hours for the 1959 tc 1971
time per.nd are shown in Finure 7.

Acszording to ATC records. the generallzed UPT curriculum evolved durirg 1959-1262 In
a period of low UPT proaduction sequirements. 1lhe previous program employeu a speciallzed
curriculum utillizing T-28s or T-37s In the prinary phase, and T-33s for basic flighter,
and B-25s for bomber/transgort basic training. The aging B-25 fleet and the absencr of
a ~cplacement tralner aircr2fi Influenced the decislon to wee T 335 for all Lasic training
and to employ the single-base conzcpt. Tne rirst generalized syllabus called for 262
fluing tiwurs an T-37 and T-33 alrcraft. This program was updated wlth the introduction of
T7-38 aircraft during the 1962- 1966 period., The ~ressure for Increased pllot production
from avallable resuurcas resulting from rthe Viainsm bulld-Up piGhipled ATC Lu reduce the
curriculum from 262 jet hcurs to 210 Jet Fours supported by 30 hours of T-4! screening.
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- Y — T Y “; 1y 2k0-hour curriculum was implemented
————== BYLLABUS FLIGHT HOURS in 1965 and further reduced, for economy
=== UPT PRODUCTION / reasons (in 4scil 1970), to the current

‘9 208-hour UPT curriculum,

This brief account of UPT evolution

,” 1 260
[\ / highlights the reactive nature of the
b / 1% ¢ UPT curriculum to external g -essurss.
L -‘\\ , — —

) 249§ it is of !nte-ast to note the relatlion-

VT PRODUCTION, 1000 CRADUATS
- .

Mo ship between avallable resources and
- 1 230
§ production raquirements. As shown in
1 r }720% Figure 7, when p-oduction requirements
210% were low, curriculum hours vwere expanded;
@ and cenversely, as production rates in-
e A o A ’ 2¢o reased, flying hours re red .
1959 (981 1963 (968 1967 1969 (97 creased, tlying were reduced
FISCAL YEAR
The Future UPT curriculum will be i
Figire 7. Historica' Trends of UPT Syllabus determined through the Systems Aprroach
and Pradu.*ion to Trainliag. 1t is the first known

application of systems engineering prin-
ciples to develop a UPT pilot trainirg curriculum. tHopefully, the [cture UPT system will
be developed and validated to the estent that the curriculum will not be sJubjected to the
changes it has experienced in the past.

Pilot Training Concepts

It is a necessary fact of 1ife that contlnued training is a career-.ong process for
fiy force pllots. Even the most experienced pllots require additliona! training to transi-
tion to a new aircraft ur tu a new mission. It is for this reason that the future UP) -
curriculum must provide the frndamental knuwledyes and skills 1hat will orepare the graduate -_1
for additional training, eithcr through forme' advanced courses «r operational unit check-
out programs. The fFuture UPT curriculum, Ir addition to Imparting basic pilot skills,
should proviJ: as much opecrational task-oriented training as possible. The degree of task
oriented training employed produces the classical dilemma over the pilot training concept ‘
to be emoluyed -- generalized or sneclalized. The rajor difference between the two being
whuther tne araduate Is broadly tru'ned to be asclgnco to any aircraft category or is specif-
ically trained for a particular categary of alrcraft.

nencralized Curriculum Features

The zurrent UPT progrgm is the only application of o yeneratized curriculum ‘or
Undergraduate Pilot Training by any major Air Force. The current training pregram was
previoucly des.ribed, there’ore, only the significant features of the acurriculum
are summarized hzre to iiluminste the curriculum and yraduate qualifications. The same
curriculum is conducted on each UPT base. Studer.s receive all trairing on a single base
which enables ttem to complete pilot training without &n intervening Change of Duty Statlon
(PCS) move. A!' students reccive ldentical syllatus training and are required to mept the :
same Mmininum stardJards of performanze. Thls, boavever, does not produce graduates of equal
capablility. Siudents are grouped according to their relatlive standing in the class aad
then competc for the most dasirable assignments hased on theair abllity. 1t has been
necessary to orient the program toward the fighter mission in order to train graduates for
the rost dJdemanding of A'r Force missions. In geicral, the best qualified studen:s choose
fighter/sttack type ¢ roiift,
firaduates are consldered ''universally azsignable' to any misslion aircraft, although
In practice, graduates are assiqned (by an assianment council of tralning parsonnel) based
on thelr relatlive class standing and thelr stated preference. The generallzed curriculum
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prosvides qualified pilots for all USAF micsion elements, nrovided that graduates are assigned
s=leclively based on mission demands and Individual gradua‘e capabllity. ft is significant
tc roie that this system deoends on a distribution of assigiments in order te work. It

could 1ot, for example, support a requirement of all fighter assignments for one class of

UrT graduates. The drop in quality would be irnediately apparent to the CCTS units,

Specialized Curriculum Features

Speclalized curriculum patterns are employed by the U.S, Havy and many forelon Air

Forces {RAf, French, Itallan, Canadian, Japanese, and Russian) for Undergradus:e "ilot
Trairing.

Speclalized curriculum * . _..* are normally designed to provide cummon primary trulning
for aj) students. Studenis a - vhen divided, according to Irdlividual aptitude an. motiva-
tion, to be trained in separate tracks for fighter and transport/bomber, The milt ple base
concept, whereby different bases are used for primary snd basic tralning, |5 ofter used.
However, the single base concept cculd be employed If the different training alrcraft have
similar performance chavacterist.cs., Speciatized traininy can be tailored more specificilly
to mission requiremenrts., However, this must be cnne with aircraft which have beer designed
to the general configuration und performance of bruad Air Force mission areas such as fighter
and transport/bomber. Specialized tralning offers a go-d potentisl to develop skills that
will enable UPT graduaies to more easily transiticr fros UPT to the initial advanced Combat
Crew Training School. |If subsequent crosstraining to another catejory of alrcreft tecomes
necessary appropriate formal CCTS training would be required.

Candidate Curriculum Putterns

After a complete analysis of the alternatives, atl UPT curriculum options can be
reduced to the basic patterns deplcted In Figure 8. Two of these reprcsent the generalized
approich to training and one reprasents the specialized., AVl other appruaches were found

to bLe derivations from these basic approaches and had disadvantages that could not be
rcsolved.

T

—t
SINGLE PHASE
N PRIMARY . BASIZ »
14 T 1
MULTI PHASE
(a) Genzralizey
BASIC (FAIR)
/
j__PRIMARY 4,/’/
\ BASIC (TTB)
) (b) Speclalized
Tigurs £ Future UPT Curriculum Options
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Philusophical Try« "ng Loncents

Baslic learning theury has not changed significantly In the pas. two decades, snd
rresently accepted principles are in large part based on carller theoretical statenents,

Learning refers to a more or less pcrnanent chance ir bshavior which occurs as a result
of practice. It Is the process by which an activity originates or is changud through
tralning procedures. Although these and similar definlitions of learning are generaily
agreed upon by authoritie , thz practical and theoretical ramifications of this concept are
so extenslve that many men hav. devoted thelr lifetimes to th: study of lesrning, '''ry
early work concerned the characteristics of remembering and thi>-ing. Thies was called
assuciationism and evolved through several approaches to develor a traditica of Assocle-
tionlst Theory. Later work was conccrned ith observable be. =.lors (respontes) and the
csuses of the behavior (sthauli}, This work is the basic Ides o the Stinu!i-Response
{S-R) Theory. Cognitive Theorles are concerned with the perceptual environment and exper-
lenced situations In whicii learning took place. A fourth area of emphasis was on the
learner himself and draws on theorles of Personality and Motlvation as a basls of learning.

It is cruciel in the understanding of learning theury to realize that the theorist
worked, within Independent laboratory situstions, studying varlous aspects of learning and
behavior, only later were thelir Indlvidual findings grouped Into theories based on the
commonai ity of thelr interests and concluslons regarding behavior and ieariing. However,
the scope of any individual's Investigations may cause the conclusions to overlap with
other theorecical categorles. Al of this serves to point out that there are no universally
accepted theorles, laws, or principles and tnhe following categorization Is only one of many
schemes that can and have been uted te look convenientiy at this vast body of accumulated
knowledge concerning learniny and to extract from It principles that have practical impli-
cations for future Undergraduate Pllct Tralnlag.,

The results were grouped under ‘our major types of learning theory: Assoclationist
Jheories, Stimull-Response Theories, Coyrltive Theories, and Motivation and Personality
Theories. Theories of iearning are systematic statements of learnlag principles that
embody phllosopnical training concepts. (n order to facliltate application of learning

theory to Future UPT, the major principies and concepts are )isted under each learning
theory.

Assoclation!st Theorles

The carly psvciologists (or phllosophers) did not start with the process of learning
but with the characteristics of remsmbering and thinking.

Assorlationist psychologists developed the term ''menwry span,'' and from experiments
developed the concept of the learning curve, a negutively acctlerating growth *unction that
accurately desc:lbes how the learning process operates through time,

Impurtent principles drown from Assuclationist Theorles are:

® Ideas can be combined based on simliarity, contrast, ard contiguity.
. Complex Ideas can be formed by putting together simple jd-as.
> Simple ideas m-st be discriminated -- separated from the mass before

they may be conulned,
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. Stimuli-..esponse Thaories
These theories sbout huow lesrning Lakes place are based on the. connection between
Stimi)i and Responses (S-K pairs) and stem from physlologicsl res=arch.
Behsviorisn, also called classical conditioning, was born whon the Ruseier physlologlist,
Paviov, reported his famous experiments dealing with the canlne salivary reflex:s,
The Important facts derived from Behaviorist Theorles are:
. ) VWe are alt born with besic S-R palrs called reflexes and we can learn
) . by changing these S-R oelrs (conditlioning).
i ° Law of recency -- tl.e student will rumember his last response, so stop
} when he makes the correct response.
L4
* Law of frequency -- repetition cnd practice strengthen S-R pairs. Frequsncy
. c¢ repetitlion Is still Impurtant in scquiring skill, end In bringing enough
i reinforcem:nt to guarantee retention. One does not learn o type or to play
the plano or to .prak a foreign Vanguage, without some repetitive practice.
’
. The le~rner should be active rather than a passive listener or viewer
, “he S-R theory emphasizes the sigri‘icance of che learner's response:
. and '"'learning by doing'' is still an acceptable slogan.
; Sume theorists were propcnents of Reinforcerwent Theory which still depended upon the
: S-d palrs to explain learning. MHowever, the responses they discuss are not reflexive,
. they are voluntary responses to the stimulus. The desired response Is rewarded (reinforced)
to torm the S-R palr that constituites learning.
. Basicaliy, this Reinforcement Theor; has established the groundwork from which mechan-
[ icel slds for training, such as prograived instruction, teaching machines, computer aided
" instraction, and nutomatic multimedie have developed. fhe Important facts we derive from
: Reinforcement Theory arc:
[
i ° The learner i: uctive, not passive.
14
i . The organisy rust be capable of rarylng rrsponses
3
j o The total a titude, or set, guides learning &and also determines what
ic satisfying or ennoying.
o There are predetermined elements which bring about seleciive reaction.
1 ® Hew situctions ¢ -e rescnded to in terms of similar past situations.
1
3 * A revarding state of affairs reinforces not only the connectton
] but also rmany reighboring -onnections i(hat hapgen to exist.
e The instructor seeks tc create a situation in which the correct
response Is llkely and then rewards It.
4
H ° Reward serves to fixate the jast response because It ends the activity.
’ ) The learner Is Int-ned of hls success or failure,
. The biggest practical pro.'en Is hov tn get the desired response,
initially, so shaping ma; L~ used. Tnis means ycu plck a response
¢lose to the deslred one and reward "%, then bulld step by step to
the desired resnonse.
, 37
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Orive conditions are Important In learning, :ut ail personal-social motives do not
conform to the drive-reduction principles. Issues concerning drives exist within S-R
Theory; at a pract’cxl level it may be vaken for granted that motivational conditions are
inpcrtant pecause tiey determine the presence of movements which get associated with cues.

kKodern instru~.tional technolecgy leans heavily on 5-R Theories ¢ € learsing. Thesc
therries have greatly contributed to the understanding of the training procesc; they have
resuiled in the developrment of many educational Innovations, such as the use nf behavioral
ch,ecuives . task analysis, programmed instruction, adaptive training, and instruiented
tecnricues for the evaluation oi performance, to mention only a few of the highly valuable
contributions. However, it wouid be inad ‘!,able to apply only these approaches to the UPT
systen concept. Toxal inc.videallization a.d automation of training, beyond having dehuman-
izing effects compounde. t; tnc highly stressful task demands cou'!d adversely affect such
thinas as washout rate, metivation, and UPT System adaptability,

Cognitive Theorics

These thecries focus un chaozs (o 2recpiion and experience. According to these
theories learning is the developmest ~ understanding and insight; not eliciting cr rein-
forcing responses,

Lithin the cognitive t:eories are scve .1 subtheories. The prinary outlooh is estab-
lislied 'r Ge.talt Psychology. basically, Cugnilive Theory says that learning occur:. when

the ::iwlus, response, an. revard forn a gestali (ncaningful whole) which changes the
situat on. i.e., insight., The erphasis is on iat a person urderstands, not vhat lLe does.
This « derstanding is bLaseu on large sectinns and patterns of life, not the little ricczs,

sychn-social environuent and rhysica! environmcnt hoth play important rcles in
determiriny the ctfectiveness of train’ag. tnsight .s ihe forrmtion of a new patisrn.

iry1al and ercor is 3 scries of small rartial insights. Each new discovery is facilitaizd
by expericnce.

The teim ''Gestalt' means forr or shape, and rore broadiy, ranner or cven essence.
Gestalt trevry differs significantly from Associationism and Behaviorism in that it relites
perception to learning and insicht. Gestalt Theory assume: that laws of perceptual organi-
zatlon such as similarity, proximity, .iosure, nd continuation also apply to learning.
Principles ermphasized within Cocnitive Theory are:

) The perceptual teaturas according to which the probic.s is displayed to
the iearner are impor:ant conditions of learning (figure-yround
relations, directional signs, ''what-leads-to-what,' organic inter-
relatedness). !cnce, o learning problem should be 55 structured and
prescnted that the essential features are open to the inspecticn of
the learner,

® Learning 1s closly related to perception; therefore, the perceptual
environment should be clearly recognizable and understood by the
trainze if effective learning is to occur,

® The organization of knowledge should be or essential concern of the
teacher or educational planner. Thus, the direction from simple to
complex is not from ar:itrary, meaningiess parts Lo meuninaful
whole, but In.tead, fron simplified wholes. The part-whole problem
Is, therefore, an organirational probles and cainnct be dealt with
apert from a theory of hov complerity Is patterned.

® Curtain *ypes of learning irvolve a thinking out procesc based upon
past experience; thcrefore, as tralning experiences and materials
are presented, they shouid be cognitively, as well as teriporarily,
rel ted.
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° Selsct tasks and activities sulted to the student's beckground,

< Ztress common features of tasks and present them in comman scnse units,
¢ Enzourage students to louk for relationships and anticipate consequences.
) We lear v achleving understanding and this is more permanently and

more tran;fesable than rote learning or learning by formuia.

® Goa! setiing by the icarner is important as motivation fur learning
and h.s =uccesses and failures are determiners of how he cets future
goals.

e The leai'ner shouid be aware and understand the overall goal as well

as the yoals of each small step in the icarning process.
o Relate tasks to individual goals ar” needs.

™ Teasch student to interpret situatinns and hov to get from the present
to the goal,

. Cognitive maps are inner routes to yvur goal.
e Divergent thinking, which leads te lInveniive sofutions of problems
or to the creation of novel and valued products, is to bc nurtured

alora with convergent thinking, which leads to logically correct
2nswers.

Motivation and Personality Theories

These theories are Freud:an in nature and are clinicaily based in their formation,
They concentrate on the nature of the leain~r himself and :he ''self® aspects of training --
self-pacing, self-motivating, sel.-activizing. They try tn briay (he 2imple, exnarfinentally
derivcd 1aws of learning closer to the complex “ehavior actlvely sxhiblted by h.man
learners. The psychoanalytic aspects of Fruud 5 work have found supporters in the field of
learning theory and warrant mention because of thelr ability to deal with the dynarics of
human behavior,

Principles from Motivation and Personality Theory:

°® The learner'sfabil(ties are importsni, 3rd provislions have to be made
for slower and more repid learners as wc!l a5 for those with
speclallized abillties.

™ The learner must be understood in terms of the influences that have
shaped his developmei,t. We learn by having cur behavior changed.

c Lz2rning Is culturally relative, and both the wider culture and the
subcultur> to which the learner belongs may affect his learning.

® Anxiety levei »f the individual Vearrner may determine thc beneficial
or detrimental offects of certain kind of encouragements to learn.
The generalizaticen appears justified that with some kinds of tasks
t.igh-anxiety learrers perform better if not reminded of how weil {ur
poorly) they are doing, while low-anxiety learnars Ju ratter if thev
are interrupted v.it1 cormments on thiir progrrss.

o The sarmc objective situation may tap appropriate motives for one
icarner and not for anotrker, as for examgle, in the contrast betweer
those motivated by attiilation and those motivated by achieverment.
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. Conflicts and frustrations arise Inevitably In the process of
learning difficult discriminations and In social situstions in
which irrelevant motives may be aroused. lence, these have 10
be recognized and thelr resolution or scccmmodation provl!ded.

e The organization of rotives and values within *he individual is
relevant. Some long-rangs ~osls affect short-range sctivities.
Thus, college st dents of equal abdility mav do netter In courses

perceived as relizvant to thelr ronjors than In r (o6 percelved as
irrelevant.

The group atmosprere of learning {competition varsus cooperation,
authoriterianiei versus Jemncrac , individual iiclation versus
group ldentification) will affec. sitisfaction in learning ay vwli
as the products of learning.

.

Summary

It 1s impurianl i z~mn:icing learning theories to keep in rind the ubjective of con-
cribing a theory of leurning in the first place. T folloein, Vist dascribes tile require-
ments for an adequate theoren of learning:

) It must help us understand all procesccs of humin 'earning.

] {t must extend nur underst2nging of the conclriong or forces
that stinulate, Inhibit, or affect learning in any way.

. ot oust enahle us to Make s asonubly accurate prydicticss as0ut
the outcomes of learning accivity.

] it nu-t be 3 source of *  uincses, clues, ard ~Cangpts that cas be
aypiiea Lo Improved tralning.

) It riust be a source of hypotheses or Intormed hunches about learning

that can be tesied thraugh clasarcom experinantation snd research,
thus extending our undurstanding oY the toaching- earn'ng process.

Using tnis information, an eclectic approsch can ve adapted which tokes fuil advantage
of all app!lcabla thrureticu) concepts by chonsing the best from g2cr. I this vy,
learning ¢heory, itstructional concepts, tralning technology, ond tralning eoulpmant can Le
integrated throuyh the Systems Approach to Tralring tu {cre the best possibia [utura UIT
system. it will he noted that many >f the concepts ldentifled i.. thls section ava appliey
to the trairing svstems described for Future Undergradu.te I'llot Tralniog.

Sysiems Anp-ow b to Treinl:

'
—————

-

The tetn ''Systems Approach to Training'' bas generatnd .- (reat mystique which has lod
rai; potentlal users to elther avold the uie of the mihadol-cy or to clair cou tless
benefits as a result of application of the technique t¢ thel. ~articular proti_ o, tlever-
theless, the systews approach Is dne of the most significant vraining develupaents u;
recent Jecades. It ls bLelny erployed to design the tota! futur . UPT syctem Inlluding the
curr.cu um, instructional coacerts, trxining medle {(classrun:, Vnarrin: (antar, cockplt
procedires trainer, €ligkt slimiaror and (ralner alrcratt). ant s .inlra  ouel sirygire,

Tre Systems Approaca Is a prccess for planning and deslgr. 8 total teoching-learnrng
cnviruntent, A varlety of tities are used to refer to the mathnpyology . fwong thuwe ore
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e tractions) System Duvelopment (1SD), Instructiuna) Systems Englnsering (ISE), and
Systar Approach to Tralilag ($AT). (SAT wil) Le the ecronyw u:ed for the ¢ ‘ader of
the repv't.) Uader the concept of AT, axisting traininge programs ran be rav _allzed and
e proyrams “aveloped which onsure that s‘wdantt scqulire the pasformance abilitics re-
quirad for future jous., Thip does noui Ime.y that ar antirecly new corcapt of educction and
trelalng has Leen devaloped, but & new maiagarent methodol- .oy hes been applied.

navalncmnn(

Huch of what Is bnown as the Sy tams Approach to Tialning (5AT) had Its or'gl.s In
wuih COnducted 4nd funded by the Unlted Statas Alr Force. Trilg work wat Initleted !n the
late 19508 anc esrly 19608 wnd has continued up through the pressant. hov iver, the alrlines
werd firsl to denonstrate the application of this technique to pllot tralnlng progreams,

In the Lrief history Of SAT 2.0 found meny s;ollcatiouns of the approach to des!yn of
egviprent nr fayouts of workspaces. Gagra, In hie bout, ".l{gholo leal Pringlples in
pystign vevelopmens,” Indlcated the verlois user s applications o _13|0T_1'_7;9;7;;U'10 o
tha Systems Apprusch, For the rust part, Gaygr.'s buk s hased upon experiencey ecyvired
vihvile working fur the Alr Furca, The first ¢ v rte (oward lTdentilylng AT were Initleted
In the mld-1900y Ly the Training Fesvesth Ulvision st Wright=Pettarsen Alr Furce Lase, In
connaction with thly effort, several docunants heve hoen puhlished,

1o 1960, the Yralnlog Peychology Branen publlehed & ducumynt Ident!fyling tha methuds
<d usoy of tesk anelysls Informaetion in dur'ving tralnlng raquirements and tralning equip-
rant. Yhiy docunent furnished the Initlal methodology for applying the syatams epprouach to
unoratlunsl training problems,

Aenlloerin:
b da e —

Tha appllcetion of the systens approach to the planning and developrant of an Instine-
tional syvtam Jn:olves 7w re then tos use ol currgnt innovations In training med.s and
tasching techniques, Careful couralderstion rust he ylvan to both current and future reaus
vihen tdentifyling and plunning instructiona) activitias or axperiences, and whan ldentitying
instructiouna) nedla, equiomur®, &nd facilities,

Tharafurs, applylng the dystems Approach to Tralning In Instructions!) system develop-
rent 1s the ordarly process af 1) ashering and anslyzing Job performance requlrerents,
?2) transtatliy Jub parfurmence requirements into behaviure!lly-stated learning objecilvey end
taske, 3 1unntifying, daveloping, ~:i Intagratlng oparsting reaswurces, Instructivnel
tachnlyues, and pruceduras  to provics the raqulred In truction, send 4) assurlng achleva:
vant ol bahavlors! cilectives and cunflrmlng that thess ohjectivas fully suppurt the jub
porfurmance requlrerents, Flgure Y 1llustratas the LAT nodel,

Wiile the . dvantager are reny, the Systemy Appreach to Tralning should not Le considered
the peneces fur al) training dllmants  danggeant personnal must exercisn Judgment cun-
cerning practicetity, fessiliility, and deslrobllivy of Implerwnting systamy techniyuasy =«
tablng Intu accint tha nature of probbame, avaiie) e resourc.s, and ranagamen’ 1.8ads.
Continval rwnltut "ng 1a necessery Lo pretect agalnat reashing a pulnt whare the cost of
applylng systums technly us gutwelghs tho benef'ty,

Thare Io a dengar uf uver-rellence un systems technlgues, Syatumy tachnlques witt not
wioatitute for mansyanent declslons, The tachnligues should facllrete and wnhance these
dechatuny, but nut svbstitute fur them,

Thare |s dence Ll ueslgnlng irealniny systems ervund precuncelved aqyulpment cunfigure-
thee, txeeprt whero system rogalrynents specify sune kind of avtometlon, nachanlzatlon,

W

!lej o Hr_vl"r

_a



PEEDBACK OF INFORMATION INTO TRAINING 3YSTEM
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CONSTALCT

PAOGRAM

OLPINE VEARIVE
TNAIMING YNAINING el  TRAINING
OBJLCTIVES CONTENTY

or mgne-rachineg (nterface, equipmgnt should not determine dlraction of systam analysls,
trpusing proconcolved equiprgnt conflyurations as system cunstrelnty, 1lrite are placed un
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e DESIGN METHOCS

® TRAINING EQUIPMENT

o STQUENCE INBTRUCTION
" ACHIEVEMENT TESTI .0

EVALUATE
YRAINING
PROGRAM
OUTPUT

® GRADVATRY
a QUALITY CONTROL

i

MEASURED

flgure . %M Nuge)

the nusner of pussllle alternatives fur resching oljectives,

by

An excollent axarple of “/1 applicetiun |y avallable In currant UPT In the ocadomic
purtion of the prygrom,

The nead fur Tmproved cost affectivanes: (2 Aly foree training programy stinclotled

AYE o vetermine the applicalbllity of Inteyrating SAT intu lhe Fllot Tralnlng acadaml

proyrer,

Vitimato activity resultuv In a Ve-1en AT (mam that hacemg uparational In Aprid 190y,
The primery goals of the AT teem viery a9y fulluwei

curricule

Highar proficlency levels

lmpruved stendardlaatiun and quality cuntrul of acaderlce tretning

I'ractice! and lTeesible davaluprent anu uva uf auttio visval devies

wmuth toteyra.don of prograrswd tongtructisomal raverialy {(softvare)

Intu future tralnlng dovieny (Computar Aldeu ITnytruetlon, Glel Access,
Learnling Centars, ete,)

lprovengnt and validaetiun of prosant avaderde currleutun

Pruvide a " tust bud

tar tha fgesibllity uf applylng tin systorn
apprusach 1o flylng currleula,

[ Dedttel pro)ect undartakon by tha BAT taw . ve* the aystarl, atlon of (he UFT oua

Jerdo prugran,

This Includad or appraieal snd Improvenient uf all epplicable trulning

ranvels, ccyulationy, aud'y visuale, ond Lreiner deranstraturs thatl nay bw affaciad Ly
vovantean subjacte, whilor woung e 70y houry of

applicat!le sy uf tha syslery appruseh,

yiodraly
cungnptly

hy

fnatructiun, vare redesiynated 1o aceurdanca vith bystaion Apprtuadh o Yralntng
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The results of this effort have been outstanding and lend consic .. able welight o the
applicability of the SAT concept for the entire UPT | rogram.

Surmary

Increased efficiency of training programs can result from use of systems techniques.
One way to avo.d overextension of an operating budget Is to maoke a careful study of the
program beforc proceeding. This can be accomplished through systers anslysls, Components
can be ldentifled which might serve equally weil for t.wo or more seusystems. Unnecessary
duplication and redundancy can be cut. ’

Irnproved planning c... be achieved through systems technlques which brirg into consid-
eration as many rclevant aspccts as possihle and focus attention on defining coals and
reth:dt for approaching goals. The application of systems thecry calls four bringing
together Interdisciplinary speciallst teams to aralyze functions, whosr inter-relationships
arc quite complicated, and to forrnulate comnrchensive plans based on analysis,

Annlyels teclniques might lead to system design modifications permitting use of the
same equipment In both subsystems. (ostly errors in structure can he circumvented bv be.ny
alert to potential trouble spots in the system. Appropriate sensors can be bullt into the
systerny Lo detect vicak spots.

]rainlng Rote

A pronerly-paced and -sequenced syllabus of instruction is absolutely essential for
cfficlent pllot tratning,  The rave of training 1z stronaly Influenzed 'y the length of
cach lcarning sessiun and by the numher of ditfercnt sesslions a student can assimilate in
a typlcal training day. This ls an extrenely coumplex relationship because of the large
naiber of variables Invulved. Notlvation, mowor abilitles, Induced fatique, tosk com-
pluxity, and rogulred perforosrnce levels ore only a few of the tectors to be considered
I setting & pace for tralning,

o ilet Tralndng, vavaral fuctors, other than the perfunctory performance of the re-
culigd learndng task, rust Le conslderes. These fostory lrclude skill retentiun, o reoson-
avle cuncarn that the student i1l have surw avollable capacity to cope with the unexperted,
ard the alhility to sprovd by attention over the bLroader ospects of the task,

The Juvelupnent of coplog allbity, or capaclty for attentian sharing, is shovn in
Clonre 10 Te dearniog curye shuwee ulth T de tynleal | ahowlng o rapld acceleration and
then sluwly prablng vyt et swune performance lovel, The Jdeyrec-of svarencss ~urve is shown
ay docreasing at a faltly conntant rote over 8 perivd of time.

Tur examplo, vhen thu student pllot first beglins .nstructlor In turning the sircraft,
he vary dellboretely and corsclentiously tivinks of oving the gtich In the direztion of the
deslrad turn, and applylng ruddar and back pressure until the deslrad offect is achieved,
The act raquires hisy total attentlon, As his poroting w¥ill develors, the degres of con-
scloan doaranessy cuncurnling thy spuclf ¢ actiuns required to turn the alrcraft decrcases.
Ldditlune) tine and practicea raley -t ane process Lo an alnost subcorsclous level, thereby
parilvttay hlen te dlivide hils attention end shara Tt wlth othar dorands, This process is o
fune Lt o) tath tieg and practice.,

Yhe currant UIT trainliy rate wat estan!lished durlng a perlod vwhen the alrcraft was
eyt the unly avallabile trelnira madlum,  ta the morc recant post (1965-1971), the ground
tralning systerr vas vastly leproved thruugh tne eppilcation of Instructicnal-systons con-
¢apty I the clessruun and the plenned tmnlorentetiun of multingdia laeerning centars,
Tourefory, the ruans are hacwadng avallable vihich can utlllze yround trelning to bstes:
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prepare the student to realize )
SKILL ACNUISITION OR the full potential of his
LEARNING CURVE aircraft flying time. This
< Improved readiness for train- X
‘\ziitiiQE\\ <:\\\ \\ ing can contribute to higher
: \ training quality If sufficient
IDLE CAPACITY lapsed time-between-alrcrafi
AVAILABLE

sorties is provided for student
preparation. The current
training rate Is shown irn .
N Table XIV and two other UPT
\

courses are shown for compari-
son. The average dally

\\\ cockpit-hour progression rgte
~\.. ‘j is tie number of cockalt hour:

that are required per training

’ r 1 [ I
TRAINING TIME,GROUND 8 IN-FLIGHT day (elrcralt and flight !n
strument trainers).

Figure 10. Development of Attention Sharing Ability The efficient capabllity
#ithin a Learning Experience for 'aunchling training sorties
and the historlc tendency to
measure student profliciency
TABLE X1V and progress by the number of
' flying hours has drivan the
COMPARISON OF CURRENT SYLLABI student training rates to
— current levels,
Course Dally
of
Flying | Length  frogresslon Rate The t;alnlngU;;te
Syllabus Hours (weehs) | (cockpit hours) current and past programs -
— was, therefore, derived pri-
~ _ marily from operational factors
P-VAA-A, April 70 2ho 3 1.36 rother then lesrning consider-
ations. 7Yhe method for
P-VhA-A, April 71 208 48 1.37 (current) developing the training rate
for Future UPT must consicder
P-vbA-A, (Special)| 188 48 1.36 the learning process and the

actual time requlired by the
average student tu azcumplish

syllabus-directed training objectives., Tte methodology adopted to determine the best
training rete for future UPT wus as follow::

]

The fa'lowlng curricular houre and thale oo

to cach alig rnltlvc UPT syllabus to determine cou

e e LR ks - ¥ dad s W

Curriculum hours devoted to training sessions in each tralning medlia
{atrcraft, flight simulator, cockplt procedures tralner, clessroom,
etc.) werc determinec for max'mum learning. This aralysls considered
fetiqus, stress, attention spen, safety, tack complexifty, and opera-
tionsl factcrs ossoclated with each media,

In sdditicn to the curricular time devoted to esch t.islning sesslon,
assocliated noncurricular time for student preparation, brie‘ing,
devrleflrg, transit, etc. werec derived.

This process will produce the total clc k hours (c.-ricular end
noncurricular) required for the average student to accomplish all

syl labue training. Theso total hours can then be translated into
training days end total course length,

<
ength,
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- Noncurricular Tra total number of
. , tralning 0asy: required for eech
Training Peflod Hours alternative syllabus is calcu-
a. Alrcraft Approximately 1.3 hours k.0 lated by summing total curric-
ular a~d noncurricular hours,
b. Simulator 1.0 to 1.5 hours 3.5 then dividing by eight which
CPT 1.6 1.0 represents the average student
d. Academic 1.0 1.0 duty day. For cxample:
e. Mllitary 1.0 1.0

curricular hours ¢ noncurricular hours
8 hours per day

= total training days.

The above method applied to the current 208-hour UPT program produces the following
results:

725 curricular hours + 1244 nor:urricular hours
#§ hours per day

= 246 training days.

Direct comparisons betwcen today's UPT program and Future UPT can be misleading due to
the luck of flight simuletion and smultinedia learning centers in today's program. lowever,
this formula, applied to the current UPT program, would extend the current program from
48 t> 52 weeks,

In surmmary, Vucture UPT scheduling should allow for learning factors as well as opera-
ticnal factors in arriving at a training rote. The resulting Increase in course length

vwill Improve student quality by ellowing the student to be better prepared for the training
he recelves,

Student £valuation

The assessment of pilot performance in a training environment i a difficult under-
taking. Fflylng Involves & large complex of procedural, Judgmental, and perceptual-motor
activities which comnlicate performance data recording and interpretations, In a complex
systerm, such as the modern aircraft, the greater the number of Interacting e«lements of the
gystem, the lesser are the changes of deriving easily Interpretable and meaningful perfor-
mance measurements. The persistent problems relate to basic Important questions: What
to measure? When .. measure? Vhat criterion to use? The traditional methods of flight
performance evaliat.on have relled rather exclusively on subjective ratings for individua)
maneuvers. £s.entially, these methods depend on the judgments of experlenced pllots ot-
serving stud.nt performance. Thils subjective type evaluation Is the perfornance measure-
rent technljue used in pilot tralning programs today.

~1though thils system is o workable one, It has many shortcomings that are inconsistent
witl, the major trainirg goals Identifled for Future Underqraduate Pllot Training. Such
concents os Individuallized training and proficlency advancement cannot be fully implemented
withoui an Improved perfurmance measurement system. It was determined after a thorough
Fivicn of V) appiicobin doie tilat an overaii commifuent to tully sutomated perfornance
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neasurenent should be made. A performance measureri:nt syctem based primarily on subjective

cvaluation by a human observer cannot provide the vilidity and reliability necessary in a
systeritized training program,

Laving made this curmitrent, it is necessary to qualify certain aspects of it. First,
the human otserver will stili be part of the evaluation process and will be required to
rake those judaments that do not iend themselves to automated mcasurcnent. Second, the
automated systen will be an evolutionary development that will be the product of ongoing
and projected reseaich. From these general statements, therefcre, the development pattern
for realizing the ¢l of autorated performance measurenent cmergces.

Lertain near te~n measures hould be taken to inprove the present subjective cvalua-
tions syster,; these reasures arc:

. Expand the present Sfour level grading to a scven level scate to
improve the sensitivity of the measurement systen,

e Ndd to the presene grading systers a requirenent for recording the
number of triaols a student performs to reach the required skill
lcvel for the varinus training maneuvers. This will provide addi-
tional sensitivity for thc rieasurement system and will be an aid to
structuring a program for proficiency advancement,

* Provide atds to the observer to assist in the recording of perfor-
nance. Audlo recorders should bLe provided for all training alr-
craft, and the current rescarch on the Audio-Video Recording
System should be continued.

.

Provide more dJetalled performance criterio definition and an
abbreviated checklist for obscrver evoluation use,

All of thc above measures wlll provide an increased level of reliability and sensitivity

in the current perforiance measurenent system, and are compatible with the direction of
developrient that measurement methodology Is expected to teke. iHowever, all of these im-

provericnts still will be applied In a measurcrient system based primarily un subjective human
evaluation.

The major shift to olLjective, automated performance measurcment is expected to be
achlieved with the introduction of the simulator. The rescarch projects presently planned
by the Human Resources Laboratory should provide the necessary validation of the ¢criterion
performance for each of the training maneuvers. 1In addition, It will be necessarv for
flying training personnel to devote considerable effort in support of these research pro-

jects In order to identify all training tasks in behavioral terms and to specify the
various tolerance levels of performance.

The Initial application of objective performance measurement using the simulators will
pruvide the necessarv experience for declisluns un further research ano validation -- always
moving towaerd the goal of cutomated performance for all phases of flying training.

Student Nanagement

The deslre for an eftective management system that recognlzes individual student
abillty Is unlversal. The civilian cducational comwnity has tuken many steps In recent
years to establich proyrams thsat recognize individual student abllities and allow students

to proaress at their own pace. Sone of these methods are pessible only hecuuse of technolooy
application In the form of computers and multisclly deviees. Tne military educators/
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traliners havs ploneered development of many of these devices for lrproving tralning.
however, the methodology of applicaticn in the military Is usually one of Improving ovrrall
treining efficiency and not one of Individualizing training. With the tralning devices
env.sioned for Future UPT, a completely iIndividualized training arproach should be con-
sidered the ultimate goal. However, because certain problems In this approach have yet to
be resolved, immediate application of complete Individuallzed tra ning Is not possible.

An alternative approach -- homogeneous ability grouping and vsariable training rate --
vas identified for Immedliate application. It prcvides an important first step toward
completely iIndividualized training.

The aspproach used to appl!y homogeneous grouping and varlebl: tralning rate will be to
plan the averane and manage the extremes. Figure Il shows the curve of normal distribution
with the breakdown of percentages that will be used as planning tactors. Thils curve is
used as & start!'ny polint because behavioral
sclentists belir.ve that many of the traits
studied by educitors, such as intellectual
abillty, are distributed among people In
an approximately normal fashiun.

HELOW
AVERAGE

ABQVE
AVERAGE Students -v.}] be grouped according to
ability levels derived from the screening
and selection process. Initially all
groups will b tralned at approximately

the same rate, and necessary adjustments In
Flgure 11. Student Ability Distribution the groupings made to account for Improper

placements.

3% 34%

After thils period, the above average group vould be Inc-cased In rate of activity, and
the slower group decrcased In rate of activity, The averag: yrouplng viouid reintain the
tralning rate schedule established Initially. identifying ind planning for these groupings
allow for Improved management for the slower students and | icrease their chances for com-
nleting the program. Above average students v:i11 beneflt from the increase In training
continuity achleved Ly matching the rate of tra‘ring witk thelr recognized ability.

tlaturally, using the normal curve @8 a planning facto- does assume approximacely 3
normal distribution of students., This wil)l be true over 2n apprecloble number of studrnt
entries. llovievar, !t can be expectad that some group dis rlbutions will not fit the normal
curve, ond, therefore, the plunning must account for thes: perturbations.

The system can tolerate oppreclable varlations In the nurber of students In the threce
groups. Howcver, 'arge varlatlons sre not anticlpated bicause the Impruved student sclec-
tion process should be able (o provide each UPT base witn an equitable distritution ¢
auility levels In students,

he combination of Fomogenoosus yrouplng .nd varia' lo training rate providas the best
aliernativ. for achlevirg the concept of Indlvidualize:d studect tralning In Future Under-
graduate P,lot Tralning. The advantuges of Incrcascd notivatiun ror obevs aversye students
and Increased help fur bolow aversye studonts arc mear-Ingful arnv on result In economies
Ly reductions in attrition.

Instructor Personel

tratructor personnel deserve special conslderation for two primary roosons: 1) Instruc-
tors have a dlirect Impoct on tralning quallty, ard 2) they cen {nfluence tho carcer In-

tontlone of thalr GEEIc5r Fluduniy,

il
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Existing concepts regarding the role of the Instructor evolved at a time when tralning
technology at the Instructor's disposal consisted of little more thar a blackboard, chalk,
4% an eraser. In sulsequent decades great strides werec made in the application of learning
*hcory, educationa. wmethods, and instructional technology. While many chanyes have taken
riace in education, comparatively fevw have taken place with regard tc th» function of the
tlight instructor. The changes which have occurred are mostly In the Instructor's style
and not in his role or basic approach to training. He Is still conceived of as a conveyor
of information rather than a person whose responsibility It is to ensure that Instruction
takes ploce through available training media.

Instructors In today's UPT program are Air Forre pllots wihc are _ralned in Instruc-
tional techniques to use the tralning aircraft as the primary Instrument of instruction,

The Tuture UPT training environment will be significantly different than that of today.
A rmuch greater percentage of the total pilot training process will be conducted on the
ground In the rlassroom, learning centers, cockpit procedures tiainer, and flight simulator.
In this enviroament, the flight instructor Is cxpected to assume greater responsibility for
the student's total training, rather than specialize as he does today in only flight
instruc ion.

The Future UPT inst-uctor will not be considercd as an isolated entity. Rather, his
function will be viewed in terms of the comprebensive training systen,

The Future UPT flight insteuctor will have available the total resources of the train-
ing facilities in order to help his students achieve the training requirenents., Typically,
the IP training manz,ci would provide a succussion of tralning cxperiences foer his students
wiiich will culminate in the valldatlon of the students' skills and knowleogge in the flight
envirunient. The flight instructor as 2 training manager vould be rcquired to possess
nore advanced instructional technology knouledge than Is now typically found In the P
corps and, thus, would neccssitate Increased instructor training. |Introducing the tralning
manager concept could siqnificantly Increase the continuity In the learning expecrience for
the studenls. Tie manager viil know wihtere his students stand with respect tc the mastery
of the skills and knowledge required to satisfy all of the tralning reguirements. Vith the
assistance of computer managed Instruction, he will be in a better position then ever Lefore
to provide the cxazt, meaningful learning experiences which wili lead the student to new
knowledye or correct existing deficlencles.

This Increase In the role of the instructor required an examination of the ratio of
instructors to students required for conducting UPT training.

The authorized student/iustructor ratio of today's UPT program 1s approximately 2:1,
Huviever, this §s an authorization which has not lcen fully manned In recent years. The
real -warld sltuation in current UPT Is & ratic of about three students per Instructor
Pilot.

Lxperience to date Indicates 8 nesd for additions) IP resources due to the more thor-
ough ground training program with Its Jdemands on the Instructor Pllot's time, It is antic-
ipsted that Future UPT will require & real-vorld student/IP ratio of 2:} to be fully
effecctive. The In.reased responsiblliity assoclated with the training manager concept, In-
structing flight-sinuletor lessons, end flylng all dual sortles provide justification for
rore odequate 1P manning Ir future years,

Finally, it wos Jetermined that the Future UPT Instructor corps should continue to be
rade entlrely of rated Alr Force offlicers. It would 8lso be desirable that they be volun-
tecrs for instructor duty and rocelvu the Lenefits of & stabllized tour of approxirately
three years. (t is also desirable that personnel progrims be estoblished to enrich the
future UPT Instructor corps with an experlence mix proportional to the force structure, A
prrugroc designed to rotate sclected pliots from all the mojor commands through a tour as
flight instructors will provide meaningful Impact on student asslgnment yoals and career
Intent lors,
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Dznamlc Observgl

Oynamic observation |s the Act!ve involvement of a seconlsry trainee in a given
training situatior. Although dvramic observation is usually thought of in terms of an
alrberne envirorment, it can be apalied to any tralning situation -- on the ground or 'n
the air. This .istinction Is very Important when the Dynamic Observer concep' Is considered
for application In Future UPT berause many of the advan‘ages ciaimed for It could be
achieved in a ground training ervironment.

Although lictle, If any, statistical evidence car be found to support a posftive posi-
tion i~ favor of dynamic observer, subjective and anecdotal data do suggest that the
dynamic observer concept offers training potential. It must agaln be remembered that with
the exciption of alrilne transition training, #l11 dynamic observer evaluations have been
carried out In the absence >f sophisticated ground-training hardware and software,

Based on the assumptioun that the dynamic observer concept ls potentially useful n
Future Undergraduate Pilot Training, possible areas of application were considered. Since
it has been snown that dynamic observer princlples can be app'ied to many learning situation:
the application of dynamic observer to both alrborne and ground training activities would
anpear feasible in Future Undergraduate Pllot Training, especially in light of the futire
training environment. Therefore, three specific agplications of dynamic ubserver were
examined: ) the first application of dynamic observer was that mode most commonly dis-
cussed -- the aircraft with a third seat designed for dynamic observation; 2) a second
application was that dynamic observer situation which is sometinmes referred to as the ''team-
flight," (studen.s Flylng with students); and 3) the third application of dynamic observer
was in the ground training situvation,

It vias determined that at the present time dJdynamic observer advantages could not be
quantified to the degree neressary to lustify the added expense of a three-place training
aircraft over a two-place one. Hhowever, where dynamic observer could be employed at no I
penalty In aircraft design Ind cparation, It should be used (in the specialized Tanker,
Transport, Bomber phase).

The application of team-flight dynamic obscrvation appears quite desirable, and provides
many training advantages. Relative to former USAF use of the team flight approach, where
students of the some ski!l level rodc together, a worthy innovation will palr a novice «ith
an advanced student for sclected rides,

Although tinls approach i< vell knuwn within the Air Force, it attains new stature when
considered within the rationale of dynamic cbservation. The radar control environuent of
Undergraduate Pilot Training airspace provides a tool for reducing much of the flying safety
hazard often assoclated v:ith the team flight concept. This positive control of training
alrcraft will be further refined In Future Undergraduate Pilot Training,

Finally, the application of filight simulation in Future UPT offers the possibility of
achleving many dynamic olLserver sdvantages. Simulator cockplte deslgned with two seats car
utilize a dynamic olLserver on solo type lessons while the IP |s at the Instructor conscle
ratoer than in the cockpit vilth the student. This would be much the same &. team flights
in the aircraft.

The optimum advantage of dynamic observer concept Appears to be Its use during *he
early phase of any new lcarning situation. Speaking in terms of “newcess,’ the tota:ly
naive student jrobably has the most tn ‘earn. As hls training proceeds, dynamic oh-e¢ivation
will realize less cffectivercss, except when encountering new tasks. Agaln, careful rrade-
off Letucen ground and air practice must be made relative to actual iraining value.




o — o pcima e A e A e e e -

FUTURE UPT TRAINING MEDIA (APPENDIX F)

Th ~election of training medla for Futura UPT is an extremely Importent process.
However. it does not have the amphasis In the Misslon Analysis approach that it has had in
previous flying training program designs. .

In the pas:, the training slrcrafy has been designed to come as close 3t possible to
the flight performance of the front line alrcraft and then after the design was complete.
the training progream wv.ia developed. The mission analysis approach differs from this
traditional app~oech. The primsry di:7erence stams from an emphasis on what needs tc be
trained -- l.e., training requirements. A second difference and an Iimportant one is that
the array of devices svailsble for accomplishing the tralning in the future Is much
broader than In the past.

Each of the training media sclecivd for Future UPT will be described. Figure 12
shows their inter-relationship. The significant feature of Figure 12 is that the media
are ranked according to capablility and economy of operaticn. .The princliple of design in
the training medla application is to accomplish the tr3ining In the lowest cost devize.

r v t b ]
1STUDENT . ! COCKPIT | FLIGHT ! TRAINER QUALIFIED ,
| PILOT CLASS%OEO:{E‘;ARN'NG:PROCEDURES' SIMULATOR | a!RCRAFT PILOT )
LENTRY I YRAINER | ! SRt
. H ] ]
2 ! 1 !
oy : ] [} - -
* 1 H (] '
a I H [] ]
(o] ] :
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w | [] '
> ) 1
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w r————-J KNOWLEDGE 1
S ISCREENING, OEVELOPMENT ;
Y ISELECTION =
-3 FLIGHT !
f-————— . — TRAI -~ ~ ]
z! GRCUND TRAINING T :
; y - ———— - ——————— SELF STUDY ~————— | H
1 N
= ’

UNDERGRADUATE PILOT TRAINING, TIME —— o»

Figure 12. Training Media Progressior

_glossroom and Lecarning Center

The classroom and learning center provide the primary training environtient for
acquiring the knowledge nre-equisites In the plilot training process, The future training
:cu’ ~wments previously identified create an academic course requirement much the same as

tu¢oy, - content. liowever, several new training requircments have necessary subject matter .
trat ¢ tit.'e an Incrcase In acadenic trainlrg. Ffor gianple, dellsiun raking, energy
m ecuse avi' v, i.r-to-grcund fundamentals, redar, and air drop fundamentals arc 21l new

! Croutyrr quit ottt

50




AN it itiinion b, 20 i i AW 2 T aciis D

In addition, flight maneuver instruction will be Inzivded In the Future UPT academic
arca. There will be nmore emphasis on the student learnirg flight techriques in a learning
center environment as opposed to the current method of the: instructor oriefing tae <tudent.

Current UPT enpioys standard academic buildings with ten classrooms. The talidings
are well gesigred and fcature rear screen projection, variable control lightling, ani sound
proofin:. C(iassroom;, as deplcced in Figure 13 are designed for 30 students but are
tdpable of sccommodating up to 40 students mn an overload basis. This standard building
exists o. i; prograrwned for all UPT bases in the near future,

Flgure 13. A Standard UPT Classroom

L anreacs that academic tralning, as currently conducted In the classroom, can also
be I .Jividuallized through the multimedia learning center and computer based Instruction.
This wil) be a developmental process vhich is expected to extend over a period of years,
The lagical approach to Implementing individuai training would appear to be a gradual
transition from group-paced classroom tralning towards individually-paced learning center
Instruction as training technology makes such a trantition cost effective. The ultimate
goal ¢f ‘ndividual progression can be justified only on a basls of cost effectiveness,

Two multimedia learning centers are operating within UPT at this wrelting: 1) Willlams
AFQ, Arlzcna; ane 2) Moody AFR, Gecrgla. Based on the general success of media instruction
In flying training and academics, learning centers are planined by ATC for all nine UPT buses.
In general, these centers will be relatively unsophisticated, and will contain (during the
1972-1974 perliod) sound-slide and super-8 mn film serf-study devices. With these develop-
ments currently In progress, the future of the classroom Is dependent %o a great extent upon
the future trends realized in muitinedis and computer based Instriuction. As Future UPT
realizes a resl movement towards Individualized instruction through the appllication of
advanced instructional techrology, then the ¢lassroom as known today will slowly cease to
exist,

In "he transitional perlod, from 1375 o 1990, the classroom will be in a state of
evoiutinn, Learning centers presently are conflned to enhansing flight-1ir- tralning. As
certers and nedia become well esiablishey in UPT, it will be natural t.. ._...h classic class-
rrom subjects by using media which are found In the learning center. The guiding concept
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of & systams appruach to training will tend to accelerate the use of this modular,

mediazation of academic materials to get a more effectively prepared student for any

specific alrborne sortie. This '"resdiness” soproach to training will result in a 1
further reduction in the artificial separation :stween academics and flight line. As a

final goal, it is envisioned that formal academic material will be broken down Into one : #
or two hcur modules of Instruction for Individual self Instruction. All core curricu.ar

materials required for students would be available in the learning center. In additlon.

8 wide variaty of remedial teaching packages will be avail:ble to be scheduled for iIndil-

vidual studants on an as needed bzsis. Figure 14 shows a typical learaing center

arrangement. The flnal consideration for the future academic requirementt concerns the .
aspplication of computers In the Instructional process.

.

Figure 14, Typlcal Learning Center Arrangement

Two major aspects in computer tased instruc-

cMmi tion are computer manage Instruction {CM)) and
Ny Q ca computer aided Instruczion (CA!). These two
f ? capabllities represer® two cnds of the computer
% AF # 9 -?; based instruction continuum, Figure 15 illustrates l
™ © the d:fferent levels of capability. CM! represents ‘
b3 z a limited capabllity well within the state of the y
AR 2 art and 's currentiy empioy=d in UPT for record }
gl o zl & & al & keeping and scheduling. Essentially, CMI can
o 2 = e al 2 F ° monitor and evaluate student responses (with pro- .
al & 2t & j l 4 3 3 grammed 1imits), and zpply statistical treatments
wl ol 21 of 2 2| & 2| < (prescription) to dats snd prinicutl results.
Sl e & % g 5] & ¥ <
ol el wl el ol =1 ol « 0O This printout may be in any number of forms
including grephs depicting student prcgress. In
Figure 15, Computer Based a CM| sygtem, the student is gulded directly by
Instruction Capabilities the computer, or through an Instructor. to msala
and materlals which sre apprapriate to ni¢ lavel
and rate of progression. Computer managed Instruction can be used to implement function: y
such 8s: 1) the cevelopment of a scheduling system for optimally matching students with
learning resources, and 2) the davelopment of sn appropriate student Instructional-
record system, . ‘
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Computer Aided Instruction capability begins where CMl capibllities and. The
simplest CAl level starts with drill and araciice. At this level, a fixed linesr
sequence of problems (no branching) Is preseited. Krowledge of Results (KOR) Is pre-
sented as the student responds, while student srrors iwy be corrected in & varlety of A
ways. No real-time decislons are made, howeve, for todlfying the presentation of Instruc-
t.ons! matarlal as 8 function cf the student's response history. From grill and practice,
CAl will pfegress through the tutor.al and problem solving phases and, finally, reach the
dialog form of CAl which represents the ultimate goal in computer assisted instruction.
It Is a trnly interactive form of programming which allows the student to converse with
the computer usina free-form input. Thic role of the coiputer is seen as an gvolutionary
one. By allowing LXi to develop along with the learning center, a broad transition
perioc can be reallzed which allows opportunity for the p anned and systerdtic use of the
more sophisticated application of CAl in Future Undergraduste Pilot Training,

The major obstscles tc success in this approach will undoubtedly be In the soft-
ware and manxgement aspects of the przblem. There Is little question concerning the
avallebillty Cf hardware items, in fact, most hardware items are already available as
off-the-shelf ivems or ave in advanced stages of development.

Determininy techniques of use Is primarily & research probiem and must be
resolved by the training research community. Applization, when once defined as cost-
effect!ve, is a managument chailenge which ultimately determines the real look of Future
UViideroraduate Pilot Tralning Luearning Centers and Clsssrooms,

Procedures Tralners

Procedure training on the ground has always been & nart of aviation training.
initially, this type tralning was atromplished In the aircraft while it was not in use. -
Ac alrcraft became more complex and *heir ut'lization Incresased, this use of the alrcraft
became less acicptable ard finally Impractical. As a result, ground devices were de-
signed fcr use In place of the aircrafi. While these devices -~ frequentiy called pro-
cedurs traluers -- were acknowledged as ~ecizzary In the training process, thelr
quantitative tvaining value has never beer determined.

future Undergraduate Pilot Tralniag hould employ 8 family ot , ‘Jvcidure Srainers,
each designed to accomplish the requirec leve: of training. Thelr training vzive hes
been estimated based on procedure trainer applization In current UPT in the Alr Force and
the other services as well as the alrline training program,

The procedures trainers should be applied I1n Future UPT 83 shovn In Figures 16 and
i7. Howzver, all procedural sztlvity chat must be t'me shared with flight activity will
be further trained In the higher order trairing Jdsvices (simulators and aircraft). In
addition, the procedures trainers will be used to provide continuation training In
meniprilativa patterns and thougit/motor sequences for thuse procedures nut rnutinely
encounterad in normal tiigni lerions,

The procedure trainers identified for tuture urT =ra the cockpit mickup tralner,
the cocknit procedures trainer (roncomputing), snd the cockpit prowedu®=« trainer
(computing). The cockplit mockup Is a very simple devize deslgred to provide Inuicdertory
training In cockplt laynsut end pre-engline start procedures. The cockpit procedures
trainar (noncomputing) provides a cockplt structure, ejaction geaty, dummy flight controls
and dummy controls/ewitches for sccomplishing all normal and emergency procedures. This

device Is referred to as CPT-1, (PT-1 will provide initial training {n all normal pro-
cedural tasks from engine starting through engiae shutdown. It would also provide Inlitial ’

trzinlng In amarosncy nrocedures.
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Flguie 17.

capebi) ity and fllellty deslgn is spacifiad to meet tha training requivemant,
the family of tralners conpiement sach other and achleve overs!) system efflciency.
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Flgure 16.

COCrPIT #FROCEDURE:} TRAINING
o PHASE OF FLIGHT INTCGRATION

o MANIPULATIVE PATTERN
8 SEQUENCE

o CREW COOROINATION

® FORESHORTEN-.O THOUGHT
MOTOR SEGIENCES

Cotkplt Prodeijures
Training Segmunt

UNDERGRADUATE PILOT TRAINING, TIME  ———o»

Tral~1n) Medle Progression

The r.ockpit procedures trainer {(computing)
provides #!) the features of the CPY-) comblined
with operating Instruments end & small computer
coprbliity to orovide tha Instrumants with at--
cra‘t system lnglc. The rols of CPT-2 In the
training scheme I3 to provide continued resdiness
tralning of emargency procedures. The CPT-I
ptovided the Inftial tralning In both normal
snd emergency procedures. Howewer, unllke
norma) proceduras, the developments! reinforca-
ment of emergency procedure skllls in othur
training devices cannot be sssumed. ODue to the
contingenrcy nature of this tody of procedures,
8 cie;r weli~developed plon for veview ang
practice of thess procedures s necesnery,

et e e e e e i n e

A summary of the training for each of the
procedut= trainefy is shown in Figure 18, Their
tralning soquence Iy deslgnyd to follow the
systems approach to trelning,

e e .k

fach trainer Is employed to 1ts muximum tralining
‘(herefore,
It

should bu poinced cut that slthough the CPT-) ¢ould do the job of the mockup trainer snd
CPT-2 cou)d %0 the ‘ob of CPT-1, It would be Inefficient to apply thess trainers In that

fashion.

In both cates, the trainers would possess unnecussery fldellty for the lower

level training; and unnecessary fidelity Is equivalent to unnecassery cost. i

rinally, tne Flight Instrument tralners currently useo In UfT were corsideresd for
use as procedures trainers In Future Undergraduste Pllot Training,

The operating and

support cnats for these traoiners (T-4/1-26) are considurably higher than those orcjected

vur the new tralners.

1.fe.

A amnd u

In nddition. many of tha T-k;T-26 tralnar~ ara payt thelr vecion A {
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flgure 18. Procedures Trainers Summary

Tre projscted Irnjementalion date fur the new family of pruceadures tralners |s
eppronimately the 1976 tima frame, conturrent with T8=2 gim;iatorn, By iy timg, the
majority nf Y-ks/T-268 will have reached thelr desiyn service Vita, and It wil) nut be
oconomical to melntaln them In oparation,

These fects supported the conclusion that the ground trainery currently used In
UPT heve no lace In the Future UPT plcture,

PLIght Simylation

One of the most important aress concerned the applicetion of slinultatars I
Undergradusts flluil Training. Many pracedents on simulator application In Jifferent Lypes
of pllot tralning programy had been estaviished prior to the Misslon Analysls, litwever,
there was no precedant for simulator applicetion In any undergreduete pliat trelning
progranm,

The Mise'on Anglysis was cherged with the requirement Lo be definlitive about Puture
UPY simulation, Beslcelly, It wes necasse”, 10 deterrine the role of simulation In tha
overell tralning schame an1 then 12 epacify the simulator design ur designe that wovld
sccomplish the ass!gned training tesky, Actually, this apparent Lvu-step process e
srireamely Interrels:ns

The r-v%ess used fur deriving flight simulator requlremsnts Is shown In Flgure 19,
The criticei steps In thig derivation are Rlocis & and . 1t Is In these araus that
much slmulation conrtroversy centars,

Moo/ AlQusenty,

There are two major arguments tnat hava wurfeced throughout this study and deserved
tu be sddrepsed oL (he outest in order to make the findinys ¢.e0r.

The lrst majar sryuwneny conters dround what simelator lcchnulon has 1o offer.
Thiy bine of argument 1o usually estahlished by those tdent!“led with slmilator reseerch,
The,; content, with sune meaningful Justificetiun, that simulation tevhao'ogy Iy prugressing
ropldly ond thet ful’' misslon simuietion for UPY I hul w shurt time dwry, 10 ordet to
evel.ate the merit ¢f this contantien, the Misslon Analysls made o rethar antensive review

Gr wbl Ccarature oy fllght eimulotion, consvited with meny uf the retognlrzed suthurltiay
un thighy aimulatten, and flaw o great varlety of flight slmulaturs, both tralning and
acdvancad raveaith Jevicen. in addlition all of she malse $initailvin Teresich giforgs

uncarway or planned ware reviewed t0 determing the lyval of technology applled and
ari lrnted revul s,
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Pligura 19. Procevs far Darlving Flight Simulstur Requirements

The concluston drewn from this effurt 1o thet full misslon simulgtion In UFY ghould
nut b employed unt !l the 1580 time parioy, Yhe mejur feeiur that determined this wun-
cluslon way the leck of gvidengs thai full missiun almulurion con be curreastly applied in
the URT tralnlny environisent, In eddlition, there I 9100 o 1ash uf avidsnse on the type
¢f sle!ator tied will De nesded v echiave Tull mlesion training, Yhe un-gaing end
neejactod rasmarch offarte by the Alr Forem end Industiry shuuld pruvide the neyersery
ovidence fur mure educetnd darlsiony on ful) misstion yImulacion around I977'l’k01

It shov:d be noled that tachnologlce! projeciion was nut & decinive factur, There
Iy no question that technology ven produce ¢ full minslon aimuiator befure 1980  iuwaver,

et produced prior to 1960, iy destgn features and tralning vatue wuuld Lo beved lorguiy
un conjecturae,

The secund majur e,y iment ~anters 87ovic 8 ¢unfiict of Interast, it Iy ueyelly
estahl lshad by thuse who could be 1jeniliind as the operators, Yhay recuynlse the putan-
t1a) thet slmulation has to wffgr ~= asper la.ty |f thay nave actuelly fTiown 8 rogerp
training simuletor. Howevar, they view the simulatur In o cumpatitive role wiih the
alecrafe; realiaing thet the unly way high fidellity simulation van be Justiflad In pllut
trotning ie by & reducticon In the level of cpgl Myin,, As o resvit, many of the Indlct- :
rmenty relead sualnet alr batt o canter 30Uk what 16 venut G40 Compared to the alrereflt,
The (v ol @ cptervach 1o 1oy lynored. In orver ty avgluate tha merlte of thase
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arguments, the Mlsslon Analysls ananined In detell the training requirements, the training
meneuvarsy, and the training environment, The fincinns ravaaled that substantial reductions
In sctual flying time con be made by using simulation and that the pliot quality cen ba
Increased o o resulit.

blowlegor Doy igns

Appiying thase two conclvslimie to Future UPT resulted In o two-phate Impleminia. vn
plon Tor slmuletion, A Th+) low fldality simyletor was cunsldered In support of a Tipht-
propsiiar primary atrcraft, This vption wes dropped from considerstion, as will bs
erplained later In the report. The first phase centers shout the T4-2 (see Flgure 20)
simylator designed for accom:
plishing the majority of
Instrumant training., The T§-¢
is o hign tidelity simulator
which Incurporetes the following

deslgn faatureyi J
Fide)lty of Simulation —m=

Yhe fide ity of siruiation )
will ba that which |s currartly ]
avallable In olf-the-sheif digital /

fiight simulatory such at the
P and 747, Particuler atLren:
tion will be glver t¢ eisvre tnat

the control feal and raaponvn
charectaristice accurstely rupre-

sent those of the trelnlng eiv-

craft in the flight¢ envelops

fohge normelly anvuuntoraed in =
Instrumant mponeuvers .

Compulptl(# == =

Digite) semputation was
selgctod hearyuse It Iy More
fiarihio vtnie analug r aven hybriy
Computyrlon, Ulgltel samputetion
wla0 presidan fyr sgontay In tarm
of malntanance raguiramer ., Yhe compyler meth mudel prosides riguryun almulation of aeru-
dynamiey, angings, ond systery, In agditlion, the digiial ewwputetion pruvides the uepahllity
tu Ingurpurate, thepuyh cumputler saliwera, many advancee Insirucytongl feecnraes,

——— . ——

tlgure 20, Art'al’s oy Al 1592 Plight bieulator

" e i,

Auditary Simplaglun  cocmes
Currunt of f-the she )l audltury simulation wan salaited,
Advenned Instruntione! Teaturey --rwem

The 'ulluuln¥ proven edvanted Instructlonal fasivias wera vacied fur fulure
f

Underyraduate Fllot Tialning
0 hutumatie sontrul of Inltlel condliylonm |
. Avtoratly Jdemunstretlon i
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) Automstic permenent recording of results
) Student feedback

] Automatic performance comparison,

Motlon System .

A six-degree-of-freedom motion system ig required to provide the full range of
gostural cues (vestibular and propriocaptive)., The motion platform will be desigwed to
accept elthar T-37 or T-38 cockplts for nesr term application and to accept ths cockplits
of new training alrcraft when they sre Iimplemented In the Future UPT program. This design
concapt ard the cepabllity of the dlgitel computer to be reprogrammed with flight equations
of different alrcraft will enable the simulation motion, visval, and computer systems .
to ba used for new as wel! as currant alrcreft. The six-post-motion-systeir was selected
fur the foliowing reasons;

¢ Sixn post 7rotion systems ara off-the-she!f technology
vith pravious tralning applicetions.

) Facliitiss veyulremsnts are held to the minimum by use
af of f-the-shelf six-pagt motion systems (rather than
a cant! aver motion system),

% Three corpanicg (Link, Reflecione, Franklin Institute of
Technotogy) are known 10 have experlience in producing
six-post motion systems.

Pisvel bystem cam—
inm visue! system will be 4 model/probe telavision system. The televislon projec-

for trans'tion from 1FR approach to VFR Janding, plus an excellant prodebllity of providing
cuns suitodbta for low-level flight, stralght-In lending, teksoff, and & rwork, A scale
faster of sppronimataly 1h001| and physicel dimerilons nf 30 feet x 60 taet for the

terraln huard, ylalds approximstely sevan nauticel mites by lh-nautical miles coverape.
Inls vieus! system way sslected for the followling reasons:

{

tion syetew, fed by » thrae-dl:senslional terraln bosrd, will provide adequate visusl cues o
|
!

(] Proven tralning velus In tekentf and approaches hased upon
slriing treining exparience

) Capobility of training from Inszruments to visual
trangivion for stralght=in landing

] The copabliity to use the Imege genaration portion of
the visual system In conjunction with more than one
simulator /(thouph not ¢imul Lensous!s) .

The tote. system |s of naglipible technisal rish, “he T§-2 gimulator will be
procurad In conplenes of four cechplits sach., Cach olmulatoi cockpit will have Imege
¢laploy savipment, but two cockplits will t'mo share una terrvin buard. Thus, ot ary time
one-half of the cockplits wil) he un visuwel Operation, while i3 other half of the cochplts
will he on Instruments .

The external Instructor's stetion wil) accomwodete tvo Instructors, eoch will
munlior two sliulacors. An asutarnal Lathode Pay Tube will provide the Instructor @
repesy 0! the studant's visusl scene.

11
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The TS-2 fiight simulator wiil be uti'lized for training In flight chsracteristics,
emgrgency training, full Instrument training, VFR aporcach/landing and tekeoff. The
visue! system will permit training in & very critical ares -- transition from IFR to VFR
flight and takeoff and landing.

The transitlion fron instrument flight conditions to visual flight conditions
during an instrument approach to laending is an important capabllity co consider In the

selection of the visual systam for the T75-2 flight simulator. In today's program, training

for this critical task Is unrealistic in the trainar alrcraft due to hoolded flight 'n the
beck seat of the T-38 and the high minimum sititude of practice approachas et UPT bases.
Figura 21 shows average minimum altlitudes for TACAY, VOR, ILS, and GCA approaches st UPT
baces, and the typical sctusl minimun sltitudes for these approsches. This situation |s
due to restrictions imposed by other pheses uf rraining belng conducted st UPT bases.

This causes instrument tralning in the trainer alrcraft to be unrealistic In today's
environment. In addition, the student understands before an approech Is Initiated thet

it wil) terminate In & missed approach. As such, the <tudent cen aaslly become missed-
approach oriantcd. In effect, the student esteblishes on Incorrect '"hablit pattern' by
seldom performing an spproach In the manner thet It would occur in normal operations, The
T5-2 flight simuletion will have the cepabliity to overcome the inefficlencles of the air-
craft for Instrument t-aining by providing the totel Instrumant environment Ircluding
approach, slr traffic control, end runway environment, es well as variable westher celling
and visibllity conditions.

Furthermore, accompllishing instrument training In the 75-2 simulator reduces
congestion and operationsl complexity at the UPT bases and allows for Incressed training
efficlency In the flying done in the
contact, nevigetien, and formation
phases. HMore detalls on the applice-

MIBBED APPROACH 10 8000 |

! Jz<ted simulator technology, on-going
! research projects and the tralning
o1 S requlraments for Yuture Undergraduate

»
AVIRAGE OLGIBION MEIGHTE (DM) AND MINIMUM LF 8001 T Pllut Training.,
ALTITUORS (MDA) FON PRACTICE APPAGACHES AT UFT DASLE

INTCPT Len TLAN LCPT OENDING 080 AP 1LA tion of T5-2 will be presented later
CANBSINY THE COUTH 019 g
w200 mode ' SoUNDAAY In the report.
15 UL ARC , [} ] QM(
4000 - ~— J;: ‘e The deslgn of the post-1930

H ; -h‘*“--?uy eaw, § cendidats full misslon flight sirulator
; ' soe® “”..._._.' fomge- wes besed upon examinatlion of the pro-
1
.

The design and Implementetion of

| Jacaw vor e oca the T8<1 was besed upon the following
PAACTICE 00 A0L  BOBO AOL 100 AGL 960 4wl assumptions
ACTiby S0 AeL 990 AGL 100 AGL 180 AQL

o A wlide-ongle visual Jleplay
— [p——— system cepeble of providing
tralning In the maximum ~usiLar
of Fugure UPT training re:..alre-
ments wil) be evaellable.

Figure 21, HMinimym Altitudes for Nractice

Approaches
] Computer Image Ceneration will prove successful In
providing tha visual Image generation necessery for
full misslon trelning,
) Cont/nulng motion system research and development wiil

ba able to define mutliun system raqulremants to suppurt
ful) mission tralning.

sCms eAtentl Lh ihe resuiie OF the foiiowing

The final conflouratinon af Tl wl1) demand oo
simylation reseerch projects: Advanced $imulator Undergreduete Pllot Tralning, -4 area-

wre

¥

- -
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of-interest program, alr-to-alr combat
simylator, the Army Synthetle Flight
tralning simulator program, and develop-
ments In Industry. In adéition, & TS-X
fiight simulator with a dome type visuel
display system |ls required to sveluate
\ and validate the dome wide-angle displey
% tachniqus. The 7$-3 simulator is
expected to ba simllar to 7$-2 except
for the visusl systems. Fligure 22 I
an artist's conception of 75-3. The

e (Flidelity of Simulation)
Continued Improvements In the
area of flidelity of simulation
can be expected, The fldelity
level of simulation shovld
always be that which Is avall-
able off the shelf during the

post-1980 time period. Research
efforts guch as ASUPT will be

Investigating the reletinnship
of “idelity to treining and
should be closely monitored.

o (Computetion)
Digital computation should be
used for the T6-+3 flight
sirulator. The speed and
capezlity of digita) computers
Is axpected to Improve over the
present state 2f the ert and,

thus, should continue to be
Ideslly sulted to the needs

Artist's Concept of 75-3 ::.7:::;? Undergraduate Pllot

(Auditory Simulation)
1980 of f-the-shelfl auditory simulation shou'ld be Included In
the 75-3 f)ight elmulator.

{Advenced Instructionsl featurus)

The Inatructions) features plonned for T8-2 should elso be Incorpo-
reted In 78-3. In addition, research on edepiive traininy should
be completed by 1977 and a dectislon can be made with re3ard to Ity
application on the T8-3 fllght simulator.

(Mot lon)

The six-degree of motion system planned for T8-2 should be adequate
for 78-3; however, ressarch In motion systems such as those enviplc nd
for ASUPT should be monitored, Research on large-amplitude motlon
systens ahould also be conducted. Tha deslgn problems of g-sests
(being Investigated in ASUPT) should be resulved by 1977,

60
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(Vigua) iystems)

Developmants In Computar Image Genaration (CIG) shou!d be closely
followed to determine its sultability for applicetion in the 75-3,
This techrlique of Image gens.,atlon offers the flexibliity to
sinulate the full UPT migslc.r. The dome and mosalcked CRY displeys
offer me.nods of providing lucreased fislds of view and Improved
display perspsactive. The CRT technique I3 being explored in
Advanced Simulation for Undergroduate Pllot Training., A prototype
TS-X wil) test the Jdome technique. Both of tliese techniques offer
the capobllity of fullemission visual simuletion,

Suimery

The two simulator designs apecified by the Mission Analysis Study represent & low
risk approach to schleving tho benefits of simulatinn, It will be establlshed leter In
tha report that the near-term spplication of T§<2 simulation wil) provide substantial
training benevi¢: and achleve slgnificant cost sevings, Furthermora, the projacted
beneflits ot T5-3 full-mission simulation provide res! Impetus to support the research
sfforts nocessary to snyure Its forecest Implerentation,

Futurs Trainer Alrcraft

The new trainer slrcraft were devaloped from & serles of perametric ansiyses thet
definec¢ the genara) alrcraft cha~sctaristics in sufficlent detal! so that alrcraft per-
lormante ard ¢net could be reescnably estimgted. The pecformance snd aquipment require-
ments thus derlved are shown In Tables XV and XV). TYha capability of the present UPY ——
tralnars, T-37 and 7-38 with nr without modification., to meet these wture dircrafi
requlrements wes #lso determl ed.

Oesign Philosophy

The deslign philosophy for the new tralner alrcraft was to minimize downtime, turn-
around time, support equipment, and oparating cost. Buch features as modular svionics
and ground level eccess for maintenance supported this phllusophy art were Included In the
et lgns,

Uee of various conpcelie materlals was conslidered for reducing structurel welght. Tha
greatest potentle) for use of composites Is In the high performance baslc tralner alrcraft.
It was determined that welght seving structural composites are not enpected to be employed
to full on?lnocrlno sdvantage unt!) 1990 because of the high gost reletive to aluminum,
Consaquently, aluminum structures wera used for the alrframes of new fllght tralner
candldates.

Nepresentativa migyions were establivhed for the Primery, Baslic Fighter, and Deslc
transpart/bomber tralner alrcraft In order to determine the fuel requirements for the
trainers. The represantetive mission fue! o) owances were then compared to thet required
for the varlous tralner missions (Instrument,, novl?otlon. etc.) to ansure Its adequecy.
1.4 reurasentative migslons chosen foc the new trelner alrcraft are |1sted Lelow,

6
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Primary Trainer A.rcraft:

Take sff = 10 minutes 1dle + five minutes MIL power

Zlim>

MIL power climb to 15,000 feet

€ u se » 1.5 hours at 250 knots TAS at 15,009 feet
Ltanding = )5 mirutes MIL power at sea level
Reserses =

27; minutes loiter at sca level

(five percent fuel tolerance allowed for mission)

Basic fFighter Trainer Alrcraft:
Takeotf = 10 minutes idle + two minutes MIL power
Ciimb ® MiIlL power climb to 36,000 feet
Cruise = two hours at M » 0.8 at 36,000 feet
Landing/Reserves o 20 minutes loiter at sea level

(flve percent fuel tolerance allowed for mission)

Baslc Transport/Bomber Trainer Alrcraft:
Taxi = 10 minutes at idle

Tokeoff/C1imb

10 minutes MIL power to 30,000 feet

Crulse = three hours at M = 0.55 at 30.000 feet

UDescent 10 minutes at idle

Traffic Patterns

15 minutes MIL power
Landing Reserve « 20 minutes In!ter at seas lavel
{flve parcent fusl tolerance allowed for mission)

Iinitially a large number of conceptus) alrcraft were ident!fled and metched against
tralning requirenenis, Many concepts fell out In thit process dua to overdesign, high cost
ar questionabls feasibllity for UPT typs flying, As an example, sll supersonic capable sir-

craft were rejectod because training requirements did not identify the need for a supar-
sonlc tralner,

Particular attentlion was davs2sd i ireiner eircraft with a third seat designed
speclally for 2 ;:udent to ''dynsmically dbserve.’ It was fuund thar the eddgd cost of this
epzcinl requiremant could not be Justiflied based on the possible benefits to be derived
Ly employing the dynamic observer concept. Anslysis was also made of several 1ight pro-
peller alrcraft fur use as primery trainers, One such alrcreft was Identiflied (deslig-
nated TA-1) and Initial tiaining arslysis and course design viere accrmplished, However,
thiy tralning option was eliminated fron conslcyrat'on In the eveluation procesc. As a
result, a propeller alrcraft s not Included Ir. any of tha flins) avatam antlons, Flnatly,
such alrcraft design foatures as vurlable stabllity and varlable geomatry were exsmined
and found to be unnecessary In a UPT vr.iner =< beth from the standpoint of cost and
tralning ragilremenis,
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New Tralner Alicraft

Three new alrcraft wecre Identifled from this analysis: a primary jet trainer
designated TA-2, a basic Jet trainer deslignated TA-3, and a baslic multlengine jet trainer
designated TA-4, Each of these alrcraft are descilbed below, The TA-1 designation was
used to ldentify a light propeller driven primary sircraft. This candidate alrcraft will
not be described because the system employling It was eliminated as a viable system optlon.
The reasons for this elimination will be presented later in the report.

The TA-2 is a low wing, two-place, side-by-side primary tralner powered by twin
turbofan engines and utitizing & single straight wing planform which provides a good low
speed flight characteristic. A trailing edga stotted flap Is used. Construction Is con-
ventional aluminum structure. A three-view drawing of this alrcraft is shown In Figure 2j3.

The engine, represantative of @

derivative from the Garrett TFE
SEATING oo 231-P13 74 turbofan, is a 1000-
GRCSS WEIGHT, POUNDS 4300 ! pound thrust, two-spool counter-
SPEED, KNOTS/ MACH 400/0 .65 / rotating turbofan with a bypass
APPROACH SPEED, KNOTS 90 ratlo of 2.5, Other engine
FLYAWAY COST, M § 0319 Y -:J_f-‘ characteristics are: englne
M 80/ SLIGHT HOUR, § 99 'f=EF7—~ : thrust to we‘ght of 7.0, com-
L \J pressor pressure ratlo of 1k to ),

turbine Iinlet temperature of
2200°F, and specific fuel con-
sumption of 0.54 pound of fuel

per hour per pound of thrust. The
pr—— e englne Is approximately 26 Inches
0 1
E &] long and 13 inches In diameter.

< Development of the engine is
—t . O —"% .
‘ : within the state of the art. A

comperison of performance charac-
Figure 23. Two Place Primary Trainer Alrcroft teristics versus the primary alr-

crefc raqulrements }s shown in

Table XVii. Yhe parformance
charocteristics were dictated by the thrust to welght (0.40) required for single-engine
rate of climb (hot day et takeoff confliguration) of 400-feet per minute and the sustained
load fector of +2.5 gs st 15,000 feet altitude. The maximum speed of 400 knots/m = 0.65
was & fallout of the thrust per welght ratio. The wing loading (4O-pounds per square
foot) was dicteted by the sustained load factor. Faeclility end menpower requirements to
support this elrcraft should be spproximgtely the same 23 for the T7-37.

The TA-) is » two-place, .andem basic-fighter tralner power Sy twin turbofan engines,
ut!tlizling o moderately swept wing planform with trailing-ec3e s!nglo slotted flaps, and a
slender fuselage with conventiouns) tall surfece. Construction l¢ cenventional sluminum
structure. A threa-view Illustration of this alrcraft Is shown In }lgure 2k,

The turbcfan propulsion system specified for this design would be the pacing item 'n
the alrcraft davelopment. A new enyine development program would ve required. The
enyline characteristics are:  L0QO pound thrust, englue thrust to welght of 9.0, bypsss
retic of 6.5, compressor pressure ratio of 18 to 1, turblne Inlet temperaturs of 2500°F,
and » speclfic fue! consumption of 0.36 pound of fuel per hour per pound of thrust. The
engine 13 approxiinately 29 Inches tong and 17 Inches In wiidth, Comnonent develyupment
(fon 870 turblins Inlet vemperature) and development and test of & demonstrator engine will

be nacessary o sctleve thls TF-33 (C-5A engine) technology In o low-thrust small-size
turbofan engine,

A comparison of performance characteristics versus the besic flghter tralner alrcraft
requirements ¢ shown In Teble XVIII, ’
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TABLE XXVI|

PRIMARY TRAINER AIRCRAFT PERFORMANCE

e e ——— e ———— it

Cesign Parameter Design Requlrements Primary Trainer
e

Seating FWD

Takeof{{ Ground
Run, feet

Takeoff Time, second

Landing Cround
Rol}, feet

Approach Speed, knots

Rate of Climb

(nominal misslon
conditions), fpm

Single Englne Rate

of ¢limb (hot day

takeoff configuration), fpm

€:durance !In

Crulse Phase, (for
representative mission),
hours

Cruise Celling (300 fpm R/C)
normal power, feet

Sustained Load Factor, gs

Instantaneous Load
Facter, gs

Life Expectancy,
flight hours

Handling Qualities

Max Speed, knots/Mach
Empty Welght, pounds
Usable Load, pounds
iross Walght, pounds

4,000

[ 1a3

10-15

4,000

A

90-110

2 2,000 ot
16,000 feet

2 400 at S.L.

sufficlent for Missions
1.5 hr. crulse at 250 knots
at 15,000 feet

2%,060

3%

2.5 at 15,000 feet

iV

4.C at 15,000 feet
15,000
Highly spin reslistant ¢

exceilent handling

250 knots

1,000

12

1,500
90

2,400

Loo

31,000

2.5
6.0

16,000
Provided
400/0.65
2,965

1,335
43,000

14
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A The performance characteris-
EATING . tics were dictated by the
ROSS WEIGHT, PCUNDS 8400 thrust to welght (O_Eo)
PEED, KNOTS/ MALH 600/0.9% required for & sustained load }
APFROACM SPFED, KNOTS| 110 factor of +4.0 gs at 15,000
LYAWAY COST, M§ 0.792 fect altitude. The rmaximym
0 0/FLIGHT HOUR. ¢ 150 speed of 600 krots/M = 0.94
L ] was 8 fallout of the thrust *
to welght ratio. The wing
///’77 loading (50 pounds per sguare
. foot) was dictated by the
sustafned load factor and 1
approach velocity requlire-

0 e} ments .

Figure 24. Two Place Basic Fighter Trainer Alrcraft The facilities and man-
swer required to meintaln
this alrcraft shouid be slightly less than ths¢ required fv the T-38.

The TA-4 is & trainer oircraft with side-by-side seating in front and a fold-down i
seat locateu In the cablin entrance on the genterline which will accommodate one Instructor
pilot and two students on a training filght. The low wing has low sweep and slotted flaos.
Construction is conventional aluminum. A three-view lllustration of this alrcrafe is
soown In Flgure 25, Two turbofan type engines, representative of g derivation from the
Lycoming ALF-3018 engline, are mounted on the aft fuselage.

The primary role of this alrcraft will be as a trainer, Potentlial fallout benefits 1
could be to transport parts and maintenance personne! to locations where otler UPT sir-
craft are out of commission for meinterance. Thus, the cabin is large enough and has an l
entrance door to enable louading and transporting of future tralner sircraft engines. The
cabin Is sized by the J-85 for length and weight and the transport/bomber trainer eng!re
for maximum diameter. In addition, provisions were made for removable passenger seats !n
the cablin. The engine is & 2900 pound thrust, two-spool, counter-rotating turbofan with ' '
a bypass ratio of 5.6. Other engine characteristics are: englne thrust to welght of 4.6,
turbine inlet temperature of 1975°F, and a specific fusl consumption of 0,44 pound of
fuel per hour per pound of thrust. The engline !s spproximately 48 iInches long end 29
Inches in diameter. Developrent of the engine Is within the state of the art, ?

"U Faci'!lty and menpower
PP requirements to sufpurt this
§EATING ’ b ' alrcraft should be approxi-
GFOSS WEIOHT, POUNDS 12,800 mately the seme o3 for Lhe
SPEED, XNOTS/MACH 400/078 T-38. A comparison of ihe
APPROACH BPEED, KNOTS| 110 performance characteristics
FLYAWAY COBT, M $ 087 versvs the Transport/Bom>er
M 8 0/FLIGHT HOUR, § 138 alrcraft requirements I,
shown In Table Xi1X. The
psrformance characteristics
were dictated by the thruat
to welght (0.4%5) required
for a suste!ned losd “actor ‘
of 2.5 gc at 15,000 feet '
altitude. The maximun speod
of 4kO knots/M = 0.75 was »
fallout of the thrust-to-
welght ratlo. The wing j
losding (60 pounds per sausre

foot) wes dictested by the .
sustelined load factor and

Figure 25. Lasic Bomber/Transpor: Tralner approach veloclity require-

ments .

A A8
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TABLE XVIi

BASIC FIGHTER TRAINER AIRCRAFT PERFCRMANCE

Nesign Parsmeter

Oesign Requlruments

e —

Seating

Takeoff Ground Run, feet
Takeoff Time, second
lLanding Ground Roil, feel
Approach Spesd, knots

Rate of Climb (nomi.a)
mission conditions), fpm

Singlg Engine Rate of rlimb

(hot dey, tukeoff configuration)
fom

Endurance In Cruise

Phase (for representeat!ve
misslon), hours

Crulse Calling (M) powar), feet
Suite'red Losd Factor, ot

instantensous Load Factor, gs

-3
wn+

< 4,000
10-15

£ 4,000
110-135

2 8,000 at
16,000 feet

2 1,000 ot S.L.

2.0 hr. cruise at
0.8 nech at
36,0600 feat

2 45,001

2 h.0 ot 15,000 faat

2 1.0 st $.L.,
6.0 at 15,000 faet

Gasic Fighter

ﬁ Tralnar
"}

soo
10
i,600
110
8,800

2,500

2.0

48.000
4.0

7.3 at
15,000 foet

Life Expectancy, flight hours 16,000 15,000
Handling Qualltlas Very gnod Providod
Max Speed, knot/Mech Fallout but high subsonig €00/0.94
Empty Welght, pounds 6,3%
Csahle Load, pounds 2,070
Gross Welght, pounds 8,400
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TAMLL Xix
SAL'" . AANSPOART/COMBER TRAINER AIRCRAFT PLAFORMANCL

r 0asic Tronspurt/
[ Yeatlr) . '; YT ¢ o o
[ ] [ ]
Tareoll firgurd Run, faet w b ,000 1.6%0
Ta.pufl Time, sacunds z 10 12
Landing Grownd o)), feet s &,000 1,400
Approsch Spaed. Haaty yn .1 in 11h
Pote of {Iimy, fpm 8t 15,000 foat) z 2,000 ). 100
$ingle tnying Pate of Clird {(hot
doy traur cantiguration) fpe LU0 at 15,000 fant 70

thdurgnte In Crulve Phage Y0 he, grulie Wt 1.0 {crulye
(tur rapresaniative mlvvlon), hrs]alititude plus ravetyesy st 5,001 faay)
Crvice “alVing, test ¥ ,000 YA
Sus{alned Lord Foctur, 9o e2.% ot 14,000 1yt 2.4
Yistanganguur Load Factar, gy 1 oh,)

! ChHe tevmita oy, 111N huvre 16,000 1,
Nerndting tys )il en Highly Spin Resiatang ¢ Fruvldad

tacallent Hondling
Marltwm bpaad, becle/Hayh ne 0,4 VLRI AX
Cropty Walphl, ooty 1.71%
Usaute Sialyrt, puunds Wyt
Geubs hglght, puuryr Vi, o0
o = ol . Ras ahe: oo A BEC - B I!‘,

'Ok Abte teo upe. ol At LOU fTeet ohyve yuund level et 200740 bnute,

- rEREY SEPrPSE ey ' v - G IIN ae ey -y - vl

Cugsppd, tratoarn. ADALRIL

Yoo V 3) g b Y tiatnae alicralt neve eungldarable vaslpyn Lite 1emalning. The 1))
cotered the dnesr aty In 1958 and 1he last alteraly was dallvered |0 196, The avoreye
1 37 tas ercunsleced abinwt §,000 fhybng houre wut ul o dayiyn Vife ut 16,000 Flylng hours
Ve 1 )b ancarad tie invantory fn 1961 o-d the last alrerali war ashadulew Tur delivery
Iv early 197¢. Vhp averaye 1-38 Loy aceviglpted aluut ),0U0 Piving toure vt ol @
dgoviyn Lite of 16,060 tylng huyry Yhese averaye flying huure vvve dotarmined by

n
alrcratt Lite sepaptanty anany vy made using the “tquljment L1fe Lapastanty Audel” z“,
Ve dintusned latar).

Via 1 )7 g VYU denidgn Vile uf 15,000 end 16,000 Flylng hy s, rasuetiivety, sre
i e dumteremiiur vgemived Trom tne v 7 end 1 )0 Pryyram Ut Hirac,
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In view of thi substanile) number @ flyiny hours resalning for both the 1-37 and
1-38, they are vietia tralnes alrcraflt condidetes along wit, the new toncentuel trolner
alrcraty noted abtbva The abllity of the T-37 «no T+ 38 to meal tne Future Undargreduste
Pllot Training tratner aileraft requlrements was examined. Where the 1-37 or 7-30 414 not
meet these future alrcraft requirements, possible modificetiony were considered, The
Y-37 three-vies I1lust.ation Ip showo In Flour~ 26,

Yhe feeslbit'ty of moditying
tha 737 to batter eet the fulure

alreralt requ - remante was deler-
minad by the T-37 Frojsct Offlce
at tha San Antorio Alr hetertel
Ares. Anslysly ehumed that the
two erformance a.en Jolic engle
{aingle enyine rate of (1im and
crulse andviance) could rut Le
curretiad withuyt o mejor modifl-

sEAT IO ‘ ] X
ORO6S WlIONnT, POUNDS L700
SPETO, MNOTH/ MACH G0 87
APPROACH BPEEL, NNOTH 100
PLYAWAY CO8Y, Wb (-3 14
MO O/TLIGHT HOUR, § 109

cation progrem, Yone maynituds of
. l £ h thess parfyrmance deli> tencles Uy
- Y nut warrent (he cust of 8 majur
R D ) #/ mudification any a7e cuniidetad
accoptable Laved un the safe'y uf
operation euhinved by the 1 317
Fiyure 26, Ywy Flaca Frimary Trainer Alrgroft,1-37 tudey. Thy evionics squlpmer
dafiziencles Iu buday U)ptance
Megsuring tguipment, AINY, Instrument Landlay System, Audlu-Viveu Pacurding bystem, Aren
Hovigatlun and Culilelun Avoldence. 1 was Veterminad thet the 1+)/ sould aLcoamuidatle
these eviunics and the cost ©f this equiprent wey Includad (1 the uvarell eyetem dution
costs. Yng DML, AINY, ani A¥hb have airesay wean progresveed by ATL four the 1 37, liehi
puration uf these evliuniee squip=ents will oloniluonc?y Impiruve the abllity of the 1-)7
alreraft tu wparate In the tuture Alrapecy Ytrvetvre, Yhae V)b threeeview 1Hluntration
1y ahewn In Plyvre 7.

- tkan GRS * SRS TN 1 e -1
v ALING R | ///
GRUN WEIGHT YUl | 1R [y R
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The faasibility of modifying the T-3¢ r¢ Latter mact the future alrurafy requ! rements
wos doterminad by the T-38 Syestwn P cjurt OfFl 0 o1 Yra Avionautlcul Systeme Dirly on,
The analysis showed that the two ,erfurmence weliciuneley (puprossh sonad ont ¢riige
endurence) could nut Ve correctad without o majo* myd'ficatiem munram, Y raymidive of
thase perforiance deficlencles o not warrent the cont of » major moditicction snd sre
conslderad accanteble based on the 4 :7aly Gf epuretien ashle gu Ly the 7-30 (nday,

“he eviunics syuiprent deficianales Iniluded AINY, Avdi0-Vidau Ranrding Systen,
Ares Navigetion, end Colliatpr Avoldanca, 1( wes determinvd 'hag the T30 cuvld sdcam-
modete thepe avionice eaad the et of the eyaiprer! wes Includad In the wvers)) ays'em
ontior rosvs. The AIMS hes elracdy bawn arvgrimmend by LYC tor ine 138, larorpuretion
of these eviunics squipmen's will sognifiéantly bopresd the T-JR's ahilivy wu operate In
the Putures alrypace diructurae,

hrary

The resvliee of the airerafy analys. & grovided five fubire tre ner alryraly «» (ha
twor Currant tratners, and thien nwv tra'neis, VYhede 1oatnar adrcreall pro employad In
aiflerent cumbinations (o marm wp P0A Puture Y aystem uptiung thet wiil ha day;ribed
Istar In (ha repur
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OLVELOPHENT AND ALPINCAENT OF ANALYTICAL TOOLS (APPEND.X @)

Is wos critice) (o the Misslon Analysly affort thet well furmilated models be
das lgned to permit menipulati-nn ! hey parematers end determing thelr overall system

offact. The totel UPT systen Ip an sxtremaly corplan matrin wit) many dependent
narishles,

Tre modals developes fur the Misslon Analysle synthesliaed for the firse time these
difficult interralationships of the UPT syetem alementa and provided timely date for
evalueting the system optiont thet will by diseuesed Letar In the repnrt,

(1t o Impartant 16 pelnt out thet the modals Liamsalves fepreasent & signlficeny
tontribution 16 the futurg mensgemunt 6 Undsryraduate Pliot Trelning. They will previde
the 7ir Yraining Lommand with an incressed capohl) ity 10 anpwar laportant questiens
shout the Impact af ehenger 16 the UPFY progrem, Eash of these mudels wil) niw be duscrived
In gonara) tarm, ond the mpartensad of thetr prodacis enpleined,

faulpmant ALla Expegignay, Hal

The baulpment Life bepestonty Nugel (ELEM) was the analyticel toul ured 1u invertigete
the cepabitity uf w glvan tieel ul equipment (21rurafe, f1ight Inatrumant tralnery end
slewlators' (o supuort o verlety of UPT systeme,

Yhe tLEM BEnliCetlinn wae aspaciaily 2rigica) tn the siudy [ TeLebs hecaure 1L (dentl s
{iey whan the qurrent tratner aifetalt would e Hawtficiery (o suppurt the ditlerent
fuiure UFT ayster optiony under unslderaliun, The mude! thareby provided mesningfvl
doclyiun datey Tur rew squipmant purgheses,

10 )e must Impurtent that (the tarm jpsulficloncy Le (leariy widerstond when el erafy
flaet 11fa 1o boing enamined, Insufficlency (9 dotfinad as that «eie when the number gf
avalloble elruraft hecome Jasy (han the numbar reguired 1o suppoi v negeINery veaye,

Upun furthar davelopment ol fnsufflclancy, 10 Uy obvivas thet many verlalles heve
Impuriont Impag? oh nhecanrsery voa,a ard thet the date of Insufflcionty by Ites!l duep nut
prouvide on edaguats deseriptivn ol the fleet Vife arpecionyy

Fur bnstance o !leet Seoiar thaufficiant through alrerpfy bupy, whieh hew (wh
snurceny o alrgraly lost shirgugh etteivtun (catestrophic luss) and alreraft lust through
rotirament (raeching deviyr, setvica 11f8), Yha rate ul luse due tu olrcrafy sttt Itlue s
msh lese vhen ¢that Jur v rotiremant, toaw, If any, qlreraly cragh In o ylven munth, byt
many alearaft could reuch (helr donlyn .-rvlon Jite In thet time, Yhgreatora, a sysian
Linwhich the dete of Insulticleniy 1o raschad Leture slreraly bagln (v rethra da binulti-
alent by unly o emgl) pumbar of alrcrelt end asvardingly le rure venebilve fu ¢hunyes
I tiylny requivemgate, Tor snemple, 1f o fleet of alrerats hay 83 cmaufliglangy date
besed vn avtritlon, it may Lo pussible to allevielas the ahprtayge by o amal) Increase In
willlgetlon rele,

Hisevar, tatirament 19 mure ahrupt then atirltion hacause 1t 1y o functiun uf (he
tute ( yriginal procurement, tur this resson, 109 Yeginning of retirement e cunelierey
the eud uf potential fur that {leat (1 thara ata suftivinne ancess airerelt, o system
can eantinug vighlty after ratliremyr has tegun, byt genarpatly fur unly a lav munthy.)
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From *nly anplanstion of Ingufficlency It can be seen thet meraly presenting the
Insuffliclancy dete of o glven alrcraft flast Iy only pert of the story, A better way of
rresenting the results Is to Include some Indication of the flying capebllity remalning
In the systom after the dete of Inmufficlency. There are, therefors, several pleces of
information that can ba presented shout each enalysls of fleet 1ife:

. Date of Inpufficiongy

° Coause of Insufficiency
' M Tine to unsel of rellremant

° Humber of sircraft the systam Is deficlent Initially and ot the time
of Initlel retirement,

4
fimturslly, distinctinng on types of Insufficlency for ground training eaulpment, duch Ay
plmuloturs, are not necessary since no attrition 1oss factor | epplled, Ay & resvit,
Insufficiancy for gruund tralning squipment fe hesed un retirement only. From thly Informe-
tiun, one may datermine when or {f the system will bLe Insufficient, how far the system
con be entended unrtl) retirament finally limites the system, and the magnitude of the
anyas ngcessdry to eatand the system to ratirement,

- T T T

i The Inpute Into the tLtm included all uf the Impyurtent verlables thut Influence

' squipment fleet 11fe, They are prasented here In briaf furn (o derinstrate the depth of
{ analyely and esteblish crediuvility fur the findings:
: LY ART VT R
+
) Oufine a6 matry coteyuriay Of training ay Ceplred. Input the nurlLer
] of such cateyouries.
] Asslyn the appronriate nunbar of Plsling Lou b 10 edch chloyuiy aini viele R
i huw many munthy thet number of flylng hours will be nemrdeu. Inputl these
flytng hu ‘s and runthy fur each catagury,
° ODsfine lavely uf simylatiun thei ara tu e investigeted &nd .8 number
0! munthy that Yeve! s L1 be willlaed,
bludel Attritiol = ~ =
] ] Onterminag parcantoge of entaring students who atltrit In sse! phesae,
* o Ustarming hiw rany huwrs In aaeh 11080 ore secumiiatod by »iudentsy why
vt it In the phave.
Uther Inpute are o8 tulhuwy s e
) . humber of gredvales raqulred In eevh yee’ of operetlion
° $lra of Inltie) agulpmant Inveniury
9 Humber of huurs aLeruenw 'G dale un eaeh plece uf egv!..ar ¢+ ' - {8
Inventury
| [ tervice Vifu Vimit fur the ayuipment

o Kula of ayuipment atizitiun oy & funition of veeys

. Hapimum uthitaatte rate uf the eguijpweni
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. Other (overhesad) uses of the eguloment

[ Number of months In which procurement occurs und tha number of pleces
of equlipment procured In eack month,

AV) of the Inputs to this mode! ara varlable to some depres end 1L s useful 10 know
the raletive Impact of wech varlable on the equipment 11fe beling considerad, Seversl
Importent points on senalvity of regulred sircraft iwumbers ware darived for the cJurrent
tralner alrcrafts

° The variebles that causw the grestest changs in dete of insufticilney ore
groduate prodyction and gurrleulum hours,

] All verisbles have 3 grester effect un Lhe T-)7 dexe of impufticlenty .
then un the T-30 date of Insufficlency. Tha rate of T-38 ealrcraft loss
Is considerably grester than the T-37 rate, due (v grestar attritivn, oo
an e1us) change to the two fleaty /1)) hava less elfect In the T-)0 cove.

. Aatirement !v an Impurtent factur fur the T-)7 flest but Is nut [mporient
to the T-)b flget,

Tho detalbed Tinding: uf the ELIM are prasanted 1eter 1n the repurt when the altarnet)ve
system uptions are snamined, However, sevaral Importent genera) cunciusfons provide an
cverall underestanding of the 1ife wpan of the current tralning aquipment and rerve (v
surmarize this section un the ELEH  They eres

° The mudeling spproscir oo deseribed hare provides much veluabln information
ahuul the dmguacy o7 & glven Tlagl of egulpment Lo suppurt & periievlar
tralning requiremnt,

' (onsideration of the date Al wAlch the sliviali fleet necimes Inyufficlent
1y pot Of Ttsall en sdaquete deseription of the sufficlency ¢f any system,
furthar coneldaratluny necaseary are the ceune of lnaulficiency (atiritiun
or retirgmant), the length uf time rempining tu retirement, and th.e
sircratt Jelflclenyy ot retlrenent,

. Sscauvie the easct datw of Insulfliclency 1o sennitive ty meny fasturs, ves
of 9 slnyte date v Javy satlslectury then the vee ul o renygs uf dete,.

] Yig dots bave Un the 'netrument fhiyght tralners vasd ln UPT wes Inadequate
to eterming a flrm Jate of losuffiglency. Howevar, the (netrument f11ght
tralnary should bycwre Insufticient In vhe vicinity of 1989 fyr the
currant syl ety

YL dyatom el

Yhe UFI system mudel |8 o resuurce requliemente munisl and w.e the primery enalytical
Lov) vaed during the Hiesian Anslyste v evaluste elternative tr ininy wys 1w, Jie mde)
way dorivedl From une of tvu cuntrented syelom scwdias that reyu'red eunelrustlivn vl
matherwtical mudery of the UHT eyvtnm,

The yaneral fiuwme Of the system mydel ora prevented In Pigsre db. The yin majur parly
vl Vi rdel are

HEThp g, s duds, W) Ve Fesvenmud date L1s

7) Tue trelning raguliamanty Allucstion Hucula  4)  The Laulpsany UL) ) Teatlun Lapatldlty

)) '."’L .,_'il‘.' ‘_Y_‘_!_!"" !,_Ll_l.(' .”uduLl‘ Hludule

G) Yohm Fllgy Toventary Hodule,
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Ths Contro! Module transfars basic Information concerning tralning concepts Inte
computyr storaga for Immediats or later use. This Informetlon includes such Items as
flyirg hours, number of beses, and the alrcraft used In tralning.

The Allocetion Module Is mede up of two submodules: The UPT/CCTS Interface sub-
modula and the training element allocetlion submodule. Tho former submodule examines the
overa'l cnst impact of transferring o training objective from CCTS to Undergraduste Pllot
Traln:ng. This anslysin 1L besed upor such Yectors ey the elircraft oparat.ng costs In
UPT and CCY1S, the number of flylrng huury requirsd to do the task In UPT versus CCTS, and
the cont of adding required avionics to UPT alrcraft. The latter submodule examines the
cost of perforuing tralning In the alrcraft or alternative types of simulators and cockplt
proce ures trainary, Yraining hours ere then ellozatad to *' 38 varlous equipment types
on the basle Of cust adventede end treininy capabllity,

The Cost Hodule astimates the ressurce end dotlar requirements of vperating o
training system over o parlod of up to )0 ysars. Tha costing may Include falrly detalled
trensltion steps from one system to snothar, Thiy module will be dincussed In mure detall
{n the fullowing svbsections.

The Permament NDuta File consiste, as tha name Implias, of simost el the date that
are usad repsatedly hy the UPT syslemn Mudel, Thie Information Includes persoinel cost
factury, factours descriting the melntenance and uprrating of equipmant, end tralning
bysiding chorerterieticy Input vie the Curtru) Mudule., The Permaneant Date Flle s primarily
veed Ly tre Curt Hudule and tha training requlrenenty allycetion Module,

The Lywipmart ULiliza' ton Copabi ity Mudule L alyxes the deslyn charactorisiics of
an alreraft eluny with pulivies concarning Its uhglllruﬂ to determing provable utillzation
rates. This rodule would be run ssparstely fu o proposed alrcraft tu datermine the
villtizatlun retey thal vwuld g lntn th Permanent Oate Fita,

The Fllot Invantary Hudule primarily nredicty Future VM) graduate requlrerants.

uf the diftfersnt mudules evalisble, orly Lha Cust Module, Contrnl Miwule, and
Fermanent Dete Flly ware viiiretely empluyad, The uther rmodules were nut erpluyed
because thelr Infurmatiun ves elther not needed for the purnposes of the anglysis, or mure
sccurate Infurmation than the mudule vy produce wes ubtelngd from oiher sources.
Huwevsr, the mudulas nut uesd fur the Misslun Analyely may be useltu) for ATC future
pleanning activitios (lig ATC hes tha coumplete mode) progrem),

Hudel Velivatlun weee

Althiuph the adventeyes of cumputer simulatinn and vea of the audeling approach In
studles of thiy nature are yenerally sccepted Inr tha Alr Pyrce tudey, concern for the
accuracy of spacltle modegs st h) eolsts, A garly sbjactive of tha UFT Hissioh Anrlyeis
was Lo evaluate Lhe accurecy ond valldity of 11a ULI systun mudel. The epprosch taken
for validation was to subject the mudel tu & tyu-fold review. Flrat, the mude) was
reviewad In # subjective nennor and thar Leotled ohjesctively tu Jdetermine tha proaimliy
of simuloted coet \0 the actus) recordad expense uf an enlyiing aystem, The sulijugtlive
analysle was accomp) ighed [n the fulluwing menner:

. The seyuencte o7 cust vavelupment steps was reviewed (u determine !¢ thy
pruper couse any affact rele’ ionships wera malntaliay,

. The decumantar lun of the mudule wey alsy raviewed tu Identlty the
variaghley employed (o cunpute custs,

] The loyle Incorpurated Intu the verlious aslimaling squeticng was
svalueted tu determing If they wunfurmed tu cust bLehavior ratierny
known to enlpt,

16
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Based on this anslysis, It was concluded thut the modcl Included all significant
varlables and was sccurstely programmed. Therefore, It was hypotheslzed that ths mode!
would simulate ¢chis costing of exlsting or hyputhatical UPT systems, end furthermore the
degree of accuracy exparienced In costing thy existing UPT system would indicate the
sccuracy to be expacted In costing alternative UPT systems.

The objective test of this hypothesls was accomplished by cotting the FY 1370 UPY
program and comparing the results to those complied by Alr Training Command. The UPT
system model Incorporetes scvera) cost ltems not Included In ATC accountling records.
Theretoro, It was necessary to reconclle the system mode) results with the a:counting
date and compare reconciled results. Reconclilietion was necessery In the {ollowing areos:

° Replacement training of personnal
. Permarent change of station travel
) Depot maintanancs

) Replanishment sprres

v Aecurring modification

* Production level edjusiments

] Cconomic price level (Inflation).

After Incorporating t.o reconcltiation iters, lhe actusl costs wers compared with the cost
derivey wsing the UPT sys.am mode'. Vhs overall difference In operating cost wes 0,8
percent,

Some interns! offuetting differences con be ettributed in part to sccounting
inconsistancies between tha (Fi systems mudsi end the ectual AiL records. NMuwever, some
of the varlance cen be explained b, the fact that In 1970 the UPT program was operated
below coerteln requirenant levels. Ffour example, therfs (s & common variance betwaen
actud) cupt and mndel output cust manifastad n the Y 37 and T-38 fiight training phese
(see Tobles XX and XXI)., The mods! ovtput custs ars significently higher than actval
corts. Thiy varlance 1s explained by the fect thet In FY 1970, the menning leve! of
Inptructor pllots was conslderably pelow nurmpl. Yuarefore, actue! coste reflect that
situstion. The mude) output costs on the other hand reflect the required Instructor
manning level cutt, In thle particular enample, the ancers of the rude! ocutput actually
substantiotes Ity velidity,

TABLE X

UFT CORi SRATIVE GRERATING LUTE, T-37 FHASE
(ACTUAL COST V' CO8Y MOOEL OUTPUT -- ZLO HOUR CONCEPT)

Account Ing Mode!
Reports, Output,
{tem $000 4600
e Y
1AL Phesa
Sstudent Pay $17,200 $16,320
Fiight Tralnlng 12,1h% 17.919
birulatour Training 1,384 1,569)
Academy/0fflcer Tralning 2,y 2,497
Aecraft Halutenance 17,671 16,389
Other fyulpment Custs 36,300 I, 9914
Overhaad, Yerants, Hisce) langous 7,142 6,
hase Tutal J.._ 194,37) ’9"'0“0 -
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TABLE xx!

UPT COMPARAT IVE OPEPATING COSTS, T-3B8 PHASE
(ACTUAL COST VS COST MODEL O'NPUT -- ZLO HOUR CONCCPT)

Accounting Mode |
Reports, Output,
Item $00U $000
h — i
IZAP Fhase
Student Pey $ 21,982 $ 20,898
Fiight Tralnivg 15,027 19,989
$:mulator Trelining 1,509 1,656
Academy/Officear Tralning 3,001 2,925
Alecraft Haintenance 36,146 33,840
Othar Equlpmart Costs 9k,057 86,398
Overhead, Tanants, Miscel laneous 13,017 7,929
Phesw Tota) $184,749 $175,635

UMM PY e

In view of ne outcome uf the comperison with actual ¢ost dnta It was conc'uded
thet the UPT systoem mude! slrw'ates the costing of thw existing program with ressonsble
accuracy and will be @ satitfactory analtytical tool for the evalvation of slternative
Future UPT systemy,

pilrplified Cust Modul

The ximplified Cost Mude  (BCH) vas des lgned and developed fur the purpose of
conducting asnsitivity snalysi ¢n the kay factors that influence UFY cost, The UM
system model cuuwid not be applied effectivaly for this purpuse because It wap des lgned
fur derlving trers!tion plane and detalled costing. Much of the nutput uf Ship lerye
mode!) wav unnecessury fur the purpose of sensitivity analysly,

Actuslty, tha Simpliftiey Lost Modol {(8CH) Is o derivative of tha UFT system madel
with factoury affacting transiybun plens renuved, The $(11 renvires only 4000 unlty of
compuler menury curpared tu the k4,000 units required for the UPT system model. lowever,
sl the costy cunsidered In the UPT byatem Hode) are also cunsidared In tho Gimpiilied
Cust Mudael.

The rogit)ie uf the (M and the UFT bystem Myude) are within une percent of une
anpther, Therefure, the $CH was cursidered an pccurats analyticel ton' tor determining
sencitivity.

The results of the sensltivity analenie velng cthe SCH wit) La yiven loter In .he
reapurt when the avilustion of the alternative Future UPT aystem tptluny Iy presentad,
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OEFINITION OF ALTERNATIVE FUTURE UPT SYSTEMS (APPEMDIX H)

The alterrative Future UPT systems cescribed In thls section represant the best .
combinations ot the tralning concepts and tralning squipmant that up to this point havs f
bagn desciribed Independently, Esch of the options (s designed to sccomplish the tralning
requiremants ldentitjed for the gliven system,

It Is Imporcant to recounize that the Syatems Approsch te Tra ning concapt (SAT) doss
not allow for & major changs In one system element without having an effect un the rest of
the system, Therefnre, If chengas are to be nade to the system options prasented here,
a4 complete revaluaticn will be necessary to datermine the effect of the change,

Reduction of System Cptlony

Inltla)iy, the cumbination of trelnlng reguirements, tralnlng concep’s, and tralning
equiprent produced 1k systoms. Thesa th systers ware 1ruuped Intu three ovarall concepls
43 shown In Flgure 29. From thuse curriculum contepts, It con be seen that tralning

—

CONCEPT 3 TWENTY TRAINING ACQUIAEMENTS -~ GENEAALIZED OPTION

CONCEPT &1 TWLNTY . BIX TRAINING NEQUIRL MENTS -~ GRNERALIZED OPTION

MULTIPHAGE FRIMARY SAMC

ol

BINOGLE PHASK

CONCIPT IO TH.RYY TRAINING REQUIREMENTS = FPRCIALIZRD QI TIOM

PAIR

TWO  PAIMARY
THAGH
170

sam e -, oy o -- - —q.—-—m—«-mwl

o

flgurs 29. Currlcutum Cuncepts
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requirerents on future UPT drive the cholce of generalized or speclallized curriculum

opt ors In the same mannaer they drive the cholce of tralning hardwara., The finding that
Tt is not economicetly feaslible to train ali 30 future tralning requiremants in a general-
l.ed tralalng system was deduced from the commonallity criteria used in the selsction of
trailning requiremenis, Ths criteria wery besed on the numbers of pllots reguiring skil)
{n the performance of a purticuler task and whether or not the tash wis suffliclently
common across operational alrcraft to be considerad a sirgle tesk. Therefore, tha
tralning requirements were catagorized by thalr deyree of cormonality, Tasks requlred

by all pllots had the highost degrae of commonelity and, thus, are generslizes. Conversely,
thoss requlred by fewer pllots had & lower degree of commonality and are spec.allzed.
Therefore, 1f all 30 training requirements were taught to all students In a generalizec
UPT, many studants would recelve trelning In some tasks which would not be used in their
inltial operational assignments.

Tralning requiremonts ware used to Illustrute the commonallity continuum from the
20 tralning ~equirements tevght In the current ganeral)lized UPT program to 26 requlrements
Identified for future gansralized systems, and, finelly, to 30 requirements whith mey be
Introduced economically If specinlized tealning Is sdopted in Future Undergraduete Pilot
Traininy. The tesk commonallity anclysls providud evidence that 26 trainiry requiremants
Is the ikaly bresk polnt betwsen ganeralizad and speclelized tralning systems, |If
26 or less 1< u2dpted, generallized tralning i3 Justifiad, |f more than 26 are adopted,
speclalized tralning should be employed. 1 fullows that a graduste who had acqulred
more of the skills necessery In the pertormanze of his opersationsl dutias {s of higher
quallt, than one who had acquired a fewe" number of required skiils, Therefore, quality
Implicotions con be tled to the number o tralning requirements Incurporated In e
porticule- UPT system option., Thasa considerations are lllustrated In Flgure )0,
Table XXi( shows the 14 Initle) condidates
syitam - -lons with the Alrcraft smployed
In each .ystem, ALl of *1e slrcraft have

0 1 0

been previously Icent) 'led., tn the Initial T T = T T e
Fhiil Gf ‘V.'Ué‘lnv U ‘L sys com UP‘IQ"‘, !'“9.--7-YQAL % REQuUisLNINTS e
transition plans for eech of the rystems
wore enemined ta test thalr feesit)!lty. e SOHERALIS LLAL

The folluwlng ground rules were
estebiighad fur the system trens.tlon
procans: GurLLLY —

» lise he current equipment o=
this ground rule was or
arpression uf the reslity
that nsw equipment cannat Le
Justified whan current
suulprwnt 15 s36quate, The edequecy in numbers of tne current tralner
alrcraft wae devermined by tha 1ife enpectency model described earlier.

Flyure Y0, Convunallty and Qualtity
Coi:t Inyum

. Cumpllance with system acquisition directives == this rule ensured resllistic
guldelines on the amount of time required for new systems to coms Into the
Inventoty., A go-ahesd decisloun date af Janvary 197) for all naw eyulpment
wht atsumerd,

. Opurational Yefgre 199) and viable thiough 1990 == systens must meet this
criterio to stay within the tims (rame of Interest, (-leeding this furacnsi
Limlg yreeatly reduces the validity of the force structure prulections end
makes prediction of the tralnlny requiremants extremely difficult. Applylng
thasa ground rules to the 14 g.atem options produred tha distrihution shown
inteble XXLE) gnd reovlted in .'g’lt viable syatem optlons. Of thess elyne,
twe systems (Corgerts 1i-E and 11(-R) amployed & Vight propeller driven
p"m.'v .'r‘r.'t- These twu candldate QY‘!Q"E e s fg}::::é ar :h!: F;33:
In the anglysls for operatiunal ressuns evan thauph preliminecy ~osting
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showed them to be attractiva. The fcllowing rwjor arguments were tha
besis far rejection:

® The Vight propeller alrcraft Is limitad In thc amount of tralning It ~4n
provide. This Is due to Its lov performance characteristics and low
operating celling. If the alrcraft Is Increosed In performencs, It loses
Ity cost advantege.

o Operaticn of the 1lght propeller alrcraft in Fucure UPT will be more
aifflicult then tho all-jct approach. The propeller alrcraft will be
operating belew 10,000 faet fur all Its missions, and will have to face
the Incressing civiilen traffic projected by the FAA for the low altitude
structure, In addition, the tremendous dlisparity In parformance bLetween
the prop-primary trainar and the basic jet trainer complicates the oparetional
problem. dith rejaction of the prop-primary systems, six viable system
options remalned and the, were subjected to further detalled analysls using
the UPT cystem model,

YABLE XX
FUTURE UPT SYSTEM OPTIONS -
Genere'lcad (20 Tralning
'lg“lr‘nn“! -’JM-M; rp! FAIR 1 17
(.on‘:-n}_l_l_f,rjmjhug,d_ I-A 1-37 T-38 —_
Genaralisay (36 Tralining
Aosulromonts)
Cuncept 1 ._,O_Lm_‘_um_‘um T-)7 7-38
|} TA-2 v-30 =
¢ 1-37 TA-)
0 TA-2 TA-)
£ TA-} 7-38
14 TA-) TA-?
Single Thase ceweem U TA-) 8 TA-)

bpeclalicag (32 Tealnlug
Raguliements

Ii::ﬁu:s::::::t—a&-mmn:;:z%nuun-rxlnrununsaaqpnyn-::q=-un-w-T=---1:.1
Concept 111 ,1ujm<{" “Pir-a 1-37 T-38 TA-4
dlk
] TA-2 .38 TA-4
¢ 7-37 TA-) TA-4
v TA-2 TA-) 1A-4
t TA-1 T-38 TA-4 |
’ 1A ) TA-4

e

Total 1h yrt System Uptiony fur tvaluation

— : |




TABLE AX141

ALTEANATIVE SYSTEMS AN/ LYSIS

Nunber of T Column.l Co[y;: 2 Column }
Training Imprectical Operationat Possible
Concerc Reguiremants Combinations Post 1990 Options
#; '-'===u==#=====r——-'-—*' ST = |
; 20 A 1-32/7-30
H 20 €. T-37/7A-4 0. TA=2/TA-3 | 4, T-37/T938

F. YA=1/TA-) [ 8, TA-2/T-)8
€. TA-1/T-38

. TA<}
] 30 €. T-372/TA-3/

TA-4 D. TA-2/TA-3/ | A, 1-32/7-38/

TA-k TA-4
F. TA-I/TA-Y/ | B, TA-2/3- 58/

TA-L TA <4
L. TA-1/7-38/

The-h

= Column |, twu optlony are Impussible Leceuse the T=37 will not test untll the
new alrcratt acqulsition 1e Justilied,

= Culumn 2, four uptions cannut ba echieved untll post=1990 becsuse tho nyw
oqulipnent combinatiung cennot e Justified tefore that tlme dur tu the Vife
of the 138,

= Lolumn 3, eloht ylable suster 0ut!Lin Ferminmd that satisiy tha Init!gl

oround fulet.

bystom Ontlon Dayeriptlon

Lach uf the Future UFT system uptlons wiitl nar Le JesceriLed 19 detell, Cuirigulum
daslyn, curriculum, esquipmant, facilitles, and petsunnesl requirema: te will Le prosented
for sl systorn, Cafure adidrodsing sach of these araes, It i nocassery to polit oul that
o)) ol the Lralning Irpruvemants Jescribed eariler In tin repurt are appligd ty all syetan
uptlons, Tur purpuses ol review, these trelning lepruvarenty are:

[ Reduced Yralnling Kete . bludunt Hanaynrent
o learning Center [ Coentralizod dludent kelection
") Trelning lenegysr . Student Evaluat v

] Dynamle Observar,

yiewlatlon te aleo apuliod (v ol syscem uptions, but 1t wil) be addrassad separately
Lacave of Tty large lopact,

forileslu beplyn

Yea jurpore uf thiy saction 13 to shuw 1he procgds used tu (i’ the tralnlny tiee
fur each syvtere uption, Inchudad 1o thic saction b tie vatlunele - 9d tor the subsiliuliun
of sleubationg thmg for &icecraft tlive. Plygury 3) shiove & forval vors aal gesd Lo got riztig

tne greuny Gf vitw nuLnyvoly,

v/
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TRAINING CEMERAL TEMMiNAL
ANOUINENENTY | uBsRCTIVEY 0B/8CTIVAS REPETITIONS [ ToAIMING TIWE | TRAINING MEOIA )
(st.pl\‘f
C BTEP 2 )
(T sTrP 3
S —
STEP 4
87EP 6 _
(:‘STEPJE:)
| l 4 __._l_._l-___

Floure 3. Sample Worksheat

S19p | was accomplishad Ly the tesk and cummunadliLy enplysis,

Ster 2 van tu deternming those tralning objectives for which a sqpecific
amount of trelning time could not he identifled. ry an exempla, furmation
discirlinag Iv an lmpurtant training objective, but it Is o resultant one
achlavad Ly curmulativa tratnlng In othar tralnl 1y events., ldeit ° .ny

thase ohjectivay In this mannar provided Inslgh: IntL ¢ne armuunt of tralning
thet would tra ragulred In ¢ tutel misslon zunier t,

Step ) vy to Vgt al) of (he tralnlny maneuvery that cuuld te clearly
defined In teies of tlmw ragulred Lo execute,

$i0p hoview to ostinste the averegea nunbar of tires a student newsded to
practice o glven task tu rescl: an (nitia)l cepablltty and how many times he
needed tu practica the task for reinforcement to reach proflclency. Thase
exlirotey wore rmade from empirical Jate, where pusiible. Fur exeuple, sctua)
avaragas vera oLtalined from UPY bases for the numbar of instrument approsches
and number of landlings. Experlenced Judgments were made un the numnber of
rupmtitions required fur the other tralning meneuvers since sctual Jate were
nul evalloble,

Step 4 the numhar ot rapetl¢lons thus dorlvod wete multiplied by the

amuunt of time roqulred for asch svent, This wae o stralghtforvard process.
Huwavar, some tralning cvents, such as stralyght and level flight were knuwn
ty have & larga snvunt of reinforcement time, This was & reflection of
cartaln Ingffiilencles that rasult In the conduct uf an alrcraft miasion,
fur unenpig, ihe royuiremeni ju Ty i aighi-end-level L0 yu tu-end-iiom
the tralolng are 15 0ot 8 trelning requiremant after :he student hes

U3
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mastered stralght-and-level flight. It Is an operations} requirement for
which you must pey @ training penalty. Reflectin) these operationa’
realitlies was accomp!lished by summing up the time requirec to accomplish
al) the training events, assuming prrfect mission afticlency, The numbar
of missions necessary to fly thls amount of time was ettinated and »
stralght-and-level requirement of 10 to 15 minutes per mission we, added
to the overall time, Wit., this, the totel amount of flylng time required
to tratn the student was determined.

. Step 6; the final Important process of asslignivc training time to the
different tralning medis -- the aircraft 21i/or the simulator.

The evaluatior grocess examined tha tralning requirements for esch of the major phase. I~

the pilot tralning program -- Instruments, contact,formacion, and neviyation. The se'ection

of training madis for sech ¢¢ thc phases was determined to be the alrcraft and/or 1he

15-2 sirwlator for tne instrumeat phase and the alrcraft and/or the T5-3 simulater Yor the
contact, formation, «~d navigstion phases., These two groupings of tralning media wil now
be examined indlvidually,

Instrument Phese - Alrcroft and/or T5-2 ceme—

In examining the sralning requlrements for the Instrument phase of training, two
Important fects surfeced about the cholce of training medis. *irst , the alrcraft Is limited
In Itc abl1lty to accomplish the *rulning requirements. Second, the welght of effort
devoted to Instrument training 1s out of proportion to the training effectiveness that
was derlvad. To substentiste these statoments It is necassary to highlight certain aspects
of the Irstrument training conducted in the current UPT program. First, the alrcraft |e
limited In 1ts abllity to accomplish the trelning requirements malnly because of increased
traffic control around approach facllitles., The density of alr traffic Ir e vicinity of
I'FT bases today necessitates the modification of practice Instrument appropsches to the
extant that thoy are often unitestistii, Table XXIV shows the average prectice spproach
minimums at the UPT bases. These values arv veiy high compared tc the typlcal minimums
for these type approaches \TACAN and VOR to (00 feet, ILS to 200 reet, and GCA to {00 feet).
Those fects do not show the use of outlying fecilitles which require a large amount of
transit time and are becoming more difflcult to use due io Increased traffic. As [t
stands now, use of these fucilities !s possible oniv vecause of letters of agreement which
1imit tha number of alrerafr, With projected Incresses In traffic, vse of thegse facllities
will become more restricted. In addition to
these high minimums, the practice apj.rosches
have othar distortinons. TYhese distortions TABLE XXIV
ars as follows:

UFT PRACTICE APPROACH MINIMUMS (AVERAGE)?

° The width of the azimuth »:d — 7
¢lide slope beams for s-sctice b TACAN VOR 1LS GCA
procislon apprraches are wide at = =
the heighty and distances [ om HDA: 4600 | MOA: 3050 | oM: 309 | oW: 860
the runwa; that are necessary to
avold otner trafflic. Gross
devisptions In rate cf descent t+ All altitudes in feet above ground level
an’' haading at these distLances —
show little deviation on the
contioller's radar scope.

° Approaches ara often to » point |n spsce rather than to an actusl runway. Others
are offsat 1000 feelL or mote from the runway.

. Many of the VCR approsches sre not to completion; i.e., they are fiown only untll
radar contact ls estebllished.

b 20 Ko camCaasnaioiasdnlad ot f5d oa
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o instrument Land.ng System approaches a~ the home fleld are flown as much
8s 900 feet below the normal glide-palh Interception altitude. The
resulting short final approach leaves !ittle time for the studant to get
established on the glide path.

] No holding Is authorized at some of the TACAN and VOR facilitles.

1t Is Important to realize that all the limitatlons drought out are not correctable so

long as ATC must contique to use the aircraft as the !nstrument tralning device., While

the deficlencies of the current system nave been clearly established. (¢t must be pointed

out that the UPT system makcs the best use possible of the airspace ond fucilities avallable,
in sddition to the distortions outlined above, the alrcraft Is further 1imited by design.

The students in the T-30 trainer, for example, use the rear cocipit for Instrument

training and are unable to accomplish the Important trensition procass from instruments J

to visual conditions realistically. Finally, because weather Is favorable a8 gooc¢ part of

the time at soms UPT bases, ther> ls a high probability that many student: complete UPT !
ar.d nevar experlence an Instrument approsch in weather with 8 breakout and transition to i
ianding.

Second, the welght of effort devoted to Instrument treining usi: 3 the alvcraft is
out of proportion to the trainli o effectiveness derived. Table XXV shows & sampling ~f
the number of approaches accorp'lished by the average student. The table also shows
max!mum and minimum numbers which reflect the range of training ¢lven to Individual
students. The number of approaches shown does not include those pr-cticed In the (-4
and T-7 fllght Instrument tralners. While the flight Instrument tralners are recognized
for thelr procedural trainiag value, approaches acconplished in these devices are not
considered 33 equivalent to an sctual epprosch. The T-4 and Y-7 trainers have low quality
control dynanics and no visual ano motic culng. Conslidering that approximately 22 per-
cent of the flying in UPT is devoted 0 instrument tralning, then the numbers shown In
Table XXV arv extrencly disappolinting., Based o these findings, the 75-2 sivulator was
selected as the primary tralning device for sccomplishing instrument training wi<h the
alrcraft being used only for valicdation flights, As previously eaplained, the T5-2 hus
the capability to correct all of the problems brcught out in thls section. Table XXVI
shows the capsbility of the simulator to increase the number of approaches accomplished

' in Future Undergraduate Pllct Tralring, As wlll be established i~ the evaluation {
section, this Increase In quality can be achieved with a significant decreass in training
cost.
TABLE XXV

‘ INSTRIMENT APPROACH DATA

T-37 Classes 72-06, 72-06, 72-07, 72-08
1-3€ Classes 7z-01, 72-02, 72-03, 72-04
Columbus AF8

. Actual Approaches Flown
f Vype 7-37 Phase {195 students) T-38 Phase (182 stuoents) | Total
. Approach | Winimum | Avg/Student | Faximum | Minimum | Avg/Student Maximu~ | Avg/Student |
' VOR 4 8.4 12 8.4
TACAN 3 7.8 1 7.8
CIRCLING 3 3.5 6 3.5
GCA 9 13.5 21 15 17.4 24 30.9
s 10 12.5 18 12.5




TABLE «XxVi

INSTRUMENT APPROACH COMPARISONS

Current UPT — Future Urf .
Event Alrcraft Aircrar . Simulacor Tntaf—j
Precisioun 43 21) 75 95
Approach
Nonpreclsion 16 8 40 48
Approach

Contect, Formation, and Mavigation -- Alrcrsft and/or T75-3 Simulator ———

In =xamining the training reg.irements fo;, the cc tact, formation, and navigation
phast, three loportan: facts were brought out sbout the cholce of tralning media:

'] ‘he runoe of alrcraft performance used for accomplishing contact and
formation mereuvers definitely estabiished a requirement for a more
sophisticated simslator than the TS-2. The visual scene reuulrements
for the navigation phase also exceeded the capability of the
TS+2 simulator. ’

° The conceptual T5-3 simulator will be "limited"' in its capability to
produce s ctalned ''9" cuing, and a full fleld-of-view visual scene.
The u<sc of "limited" to describe T$-3 capabllity recognizes the fact that
all c<imula.ion Invol.et compromise. After all, perfact simulation would
n.c actually be simulation. 1n the case of the T$-3, the degree of
¢, omise with the actual conditions Is greater, for example, than the
T.-2 because the range of conditions to be sliulated is much broader.
Tie 1im. cations of the T5-3 will be based or a diminishing-returns deslgn
phillosophy derived from the simulation research projects previously
descrihed. for example, the horizontal fleld of view for the visual
scene nay only be 140 degreas because the student pilot .\ay only need
that amount of view to achleve a high leve! of capabllity In the *.uining
maneuvers. Increasing the fleld of view may not Incresse the tr.ining
value of the simulator or may only increase it a small amount with an
Jttendant large Increase In simulator cost. The capability of the T5-3
simulctor used to determine the substitution values for replacing flying
time were based cn technology forecast and subjective training value

estimates. t
™ The aircraft Is not an efficlent trarining device for introducing tralning

maneuvers In the contact, formation and navigation phases. The ccmplexity
of maneuvers in these hases of training make It desirable to use a
tralning device that can be set to Initial maneuver conditions raplidly

and the environmental conditions controlled to Introduce the maneuvers at
a low difficulty level,

For these rcasons, the tralning time devoted to achieving initial capability in tralning
maneuvers was allocated to the T5-3 simulator, while all reinforcement time for each
m.neuve " was allocated to the alrcraft. For those m neuvers where the simulator lacked
the fid:lity to train to Initial capability, only a portion of the tralning time necessary
for initia' capabllility was alloc.ted to the simulator and the remaining time was allocated
toe the alrcraft.
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Tnis concludes the discussion on the main factors that influencec th2 choice of
training rmedia for accomplishing the desired training task. It should be noted thal
throughout the process attentlon is given to the tralning requirements and matchina the
avallable training med'a with each requirement -- always employing the least costly device.

Curriculum

The purpose of this section is t@ show the results of applying the curriculum desion
methodology to the combination of tralning requirements, training concepts, and training
cquipment that make up the six remaining Future UPT systein optioas. B

Before prescnting the details of the tralning time distribution, it should be pointed

cut that che training time is exoressed in the traditional manner -- hours., Furthermore, ¥
simulation time ond wircraft time are broken out to show the Impict of simulatidn, However,
it must be understood that an hour is only a standard of time; iz Is not a standard for
determining trairing ~aiue. Ten hours of aircraft time does not equal ten hours of
simulator time. Actually, direct comparison ot an aircraft hour to a simylator hour is not
oossible without understanding the purpose of each hour of tralring. A sinulator is not
employed like an aircraft, and each device has unique :apabilities. This fact hould be
kept In mind when examining the different syste. options.
The six system opticns are shown for review In Table XXVi|, Each system option will
be described separately.
TABLL XXV
FUTURE U2T SYSTEM OPTIONS
- Generallized Speclallized
Type 20 Training 26 Training 3t Training
SY%ECI Requirements Requirements Requiremenrt: _ "
System Hame | Base-llne 1=-A 11-A 11-8 1t-G I|I-A'411ll-8
Alrcraft T-37/7-38 T-37/1-38 | 7-37/7-38 7TA-2/7-38 TA-3 T-37/7-38/| TA-2/7-38/
TA-4 TA-4 1

Baseline

The Baseline system Is today's UPT program. It ls presented for comparative purposes.
The Easeline case employs no simulators. Table XXVIVI gives the cmount of tralning time
devoted tc each phase.
TABLE XXVIII

CONCEPT 1-A BASELINE

l Primary T-37 *T -4 Basic 7-38 tT-7
Contact 50.8 Contact 3.8
Instruments 20.8 27.2 Instruments 22.9 30.7
formetion 3.9 Formation 5.1
Havigation 7.0 Navigation 16.2 , g
Total 82.5 Total 10 l
#*Flight Instrument Trainer ‘
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Concepr 1-A -

This systei: option Is the Baseline system with simulation applied along with the
new “ralning improvements. This concept Incorporates 20 training requirements., Table
XXiX presents training time spent In the cifferent ph.ases using the aircraft and/or the
simulators. The blocks are divided by yea~ ranges which reflect the availabllity dates
of the simulators. '

Concests 11-A ¢ B ~———me=

These two system options are presented in Table xxx. They have the s ime number of
hours and differ only in the type of primary training aircraft emnioyed. Concepts 11-A
€8 incorporate 26 trzininy requirements.

TABLE XX1X
CONCEPT 1-A
1976 -- 1983 1963 -- 1990
Alrcraft and Alccraft, T5-2 and TS-3
—T3-2 Simulatos Simulator
T-37 T5-2 T-37 15-2 T5-3
Primary Hours | Hours Hours Hours Hours
Contact 50.8 34.8 16.0
Instruments 2.8 1 31.4 2.8 3.k
Formgtion 3.9 2.9 1.0
Navigation 7.0 5.1 1.9
Total 6.5 | 31.4 45.6 3.4 i8.9
1976 -- 1983 1983 -- 1290

Aircraft and
15-2 Simulator Aircraft, T5-2 and 75-3

simylator
T-30 T¢-2 T-38 TS-2 T8-2
Basic ) Wours| Hours Hours Hours Hours .
Contact 34.6 20.4 1.2 |
Instruments 2.6 )| 36.4 2.6 36.4
formation 36.4 22.8 13.6
Havigation 16.2 e,z 1.9
Totcd lﬁ 69.8 5.4 60.1 36.4 29.7

8u
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TABLE XXX

CONCEPT HI1-A ¢ -B

) o 1983 -- 1990
1976 -- 1983 , .
Alrcvaft and nlrcraf;;_fi-i and TS-3
18-2 simuater futator
T-37 or -37 or
fTA-2 15-2 1A-2 T5-2 75-3
i Primary Hours | Hours Hours L_f0urs Hours
Contact 50.8 34.8 16.0
' Instruments 2.8 | 25.3 2.8 35.3
Formation 16.9 1.5 5.4
Navigation 9.8 7.9 1.9
Total 80.3 | 35.3 57.0 35.3441 ¢3.3
1976-1383 1983 -- 1990
Alrcraft and Alrcraft, T5-2 and T75-3
I1%5-2 Simulatoy Simylator
T-38 T5-2 7-38 T5-2 T5-3
Basi¢ Hours | Hours Hours Hours Hours
Contact 34.8 20.5 14,3
lnstruments 2.6 1 36.4 2.6 364
Formation 27.6 17.3 10.3
Havigation 26.° 24,6 1.9
Total 91.5 1 25.4 (5.0 3€.4 26.5
Concept 11-G
Thi, system option is a one aircraft proqram, Table XXXI shows that the time period

of this wystem does not begin until the early 1980s and as a result employs both simulators
from its beginning. The systen cannot Le employed car!lcr because of the life remaining

in our current trainars, Concept t1-G incorporates 26 training requirements,
Concept $11-" and -8 ———
These two System options are presented in Table XXX!). The systems have the same

nunber of tours and Jiffer only in the type of primary training aircraft employed., The
acronym FAIR stands for Fighter, Attack, Interceptor, and feconnaissance, while the TTU
acronyn represents lanker, Trinsport, and Bomber specializatlon. These twe systens
incorporate 30 training requirements,

Summary

Tables XXX1)! and XXXIV provide total hour sermaries on the Baseline and the six
system options. In addition, they «icw the number of dynamic oLserver hours (student
flyings as third seat observer or team flight), copllot time, the number of cockpit
nroceuvures trainer hours, and academic hours.
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TABLE XXX

CONCEPT 11-G
1983 -- 1990
Alrcraft, T5-2 and TS5-3
Simylator
TA-3 TS-2 T5-3
Hcurs Hours Hours )
Contact 5.8 24,0
Instruments 4.5 76.1
formation 26.5 16.0
Navigation 22.3 7.0
Total 107.1 76 .1 L47.¢ ]
TABLE XXXt
; CONCEPT 1I1i-A £ -E
1976 -- 1983 1963 -- 1990
Aircraft and Aircraft, T75-2 ¢ T5-3
T5-2 Simuletor  ___Sinylator
T-37 or T-37 or
TA-2 T5-2 TA-2 15-2 T5-3
Primary Hours Hours Hours Hours Hours
= —
Contact L0.8 34L.8 , 16,0
| i
Instrument; 2.8 ° 35.3 2.8 36.3
Formation 16.9 11.5 I
Navigation 9.8 7.9 1.9
Total 80.3 35.3 57.0 35.3 23.3
- —
197¢-1963 1983 -- 1990
Alrcraft and Alrcraft, 75-2 and T5-3
75-2 Simulator Simuiator —
Specialized 1-38 T5-2 T-38 75-2 T5-3
FAIR Hours Hours Hours tiours Hours
Contac. 4.8 20.5 14.3
Instruments 2.6 36.4 2.6 3C.4
Format!on 27.6 17.3 10.3 ;
Haviga:ion 26.5 2h.6 1.9
Specialized 13.2 o0 L 2 ]
Tota) 104.7 36.4 74.0 3¢.4 30.7 1




TAPLE XXXt1 (Contlinued)

1976 --1983 1533 -- 199C
Alrcraft and Alrcraft, TS-2 and T5-3
TS-2 Simulator Simulator
Spec 'atizec Ti-4 T$-2 TA-" [ TS5-2 T5-3
i16 Hours liours Hours Hlnrs Hours
— _V:;-
Contact 39.5 2. 14.2
Instruments 3.0 36.4 3.0 36.4 l
Formation 6.0 4.0 4.0
Navigatlon 33.0 .5 1.5
Total 83.5 36.4 63.% 36.4 1¢,7

System Equinment Requirements

The quantities of aircraft, simulators, cockpit procedures trainers and bases
required for each system option are summarized in Tables XXXV and Xrvy),

The Baseline system employs only the T-4 and T-7 instrument trainers instead of 75-2
and TS-3 simulators.

Quantities of T-37 and T-30 aircraft and thelr associated cockpit mockups and 4PTs
reflect the ma-imum numbers required during the system life cycle. The quantities in
parcntheses are the same quantity plus attrition aircraft through year 1990. As
sit giaticn is introduced the T-37 and T-38 rcauvirements will decline.

Conceptual aircratt quantities not in parentheses are required for system operation
for the 3665 graduate production level at that point in time vhen the system is fully

operational. HNumbers in parentheses include attrition aircraft through year 1390.

The number <f CPTs shown for system 11-G reflect the requirements until year 1986.
When the TA-3 aircraft is introduced he quantity of mockups and CPTs will decline.
Tire number of bases <hown in the tat. vere derived {rom a base capacity analysis which
will be described,
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Base vapatity AnA ys iy o e

The ATC "Manimum Base Cepob'lity tudy' was used os the corpautation mudel to determine
the manimum oparetional capabliity of Future UPT Lases and the minimum number of such
bases raquired for thea verious system options, The 'fLan'num Base Capabllity $tudy'
cumputes the present meximum annual pliot production cepebllity uf esch UPT base in terms
of uperstional potentisl (runway capstbiliitiaes). 1t uses specific bese-related statistics
tu arrive ot thesse production copabliitlag,

1t way beyand the scopy of this enalysls to detarmina which, or hoo many, of the
p-asent UPY bases wil) actually be used In Future Undergreduate Pllut Yralning, For
thiv resson, statistics fur on "nvarege’ UFY base were used In this analysis. Results
are ylvan in termy of the minimum numbar of ‘avereys’  bares required Lo meet Lhe fuiure
UFT totel prodeet fon guals

Une key assumpilon wey meda to meke thiyg ‘avecaying' & meaningful axarcise; ramaly,
thet facillities ot the UFT Leves ore sufficient or will Le made sufficlent tu rost the
training Yuad specified for tha varlous system gptions,

tdanteflcatlun of Increasad focilities requirerants vi-s accons lighed fur those
syatem uptlon: raquiring more facilitles and this infurmetion |s inclvded In the systen
custing,

The cumputetion of 3 ranliwm yperationel capabllity per year of a UPT Lese Involves
sevaral steps, 1L Leglny with tha number of surtlay copable of halng leunched per hour
{surtle launc). vate) and applies cuch factors as rogulired nunbe - of overhasd surtles,
uparstiuna/raintananca suicoss factur, waother cunslderations, daviight hours aveilable
per day, vorring days avallable por ynar, nun'ar of sortias required to support o
spachfind cou se of Instruction, angthy of the course of Instruction, and ~ttrition rate
uf Lhw siudercs in zho cuurer, Tie result iy tne noamimum operational potential (expresses
fn the number of groduates) o La o |y copable of producing per yeer,

It Is Irportant to bring out 1hat no allmaance 1y nude in these computetiony for
creratiunal factors vhich may 1iml, the attalnment of maximum capabliity ovperation, These
factors Incluc. such 1tens as yxtended nonflyable weether above that predicied, major
runvay repalry, and altr treffic control Inefficlenclus. For these ressuny, the decislion
vas mada not to load any base over 9% percent uf corputed cerecity.,

tlially, & declslnn wee made four the anslinvis to malntuln the numher nt bases required
fur the first laval of simutation (75-2) after :te sacund leval of simulation (75-3)
Is Intioduced. This doaclslon wes made for throe ansons:

1) The Alrspece ard Alr Yrafflc {ontral Analysls 'ndlcates !ncreqasing
rirassure on UPI flylng activities In the pnet-1950 time framae.
Undergraduate Pliot Tralning besos may not have the eirspece avallable
to support & production level based solely on tn maximum number of
surties possible per day. The Increase In clvil alr trafflc will, met
1ikely, make It mandatory thet UPY flyling ectivity be dlistr'buted cunr
& wide sres with lass activit’' at any glven locatlion,

2) It was falt that the large student loads required If only fuur or five
haves vara used would crestes scheduling and student mansgement J:ii "'cult'es
In the fiylng tralning progrem

1)  The TS5<2 simulators, bulldings, additional training faciilties, and housing
vil1) already be In place st the nurber uf beses required under the 79-2

96




level of simulation. Closing baser and increasing the student losd at
the remaining bases would require moving of this equigment and the
construction of additional bulldings.

With theue two decl<lons applled to the Meximum Base Capsblility Model, the number of
Lases was computed and the reevLiting requlred pruduction ner tase used to compute student
loads. Tha comncliisiung drawn from this enelysls are a3 follcas:

. The 20 tralning raquirements, jet, generalized multiphase training
systam (T-37/7-38) will requira a minimum of six bases. A total
expendlture of approximately $6,534,000 for additional bachelor officer
hout.ing will be reguired If six bases are used.

) The 26 tralning requirement, jet, geanerslized multiphase training
systerms (T-37 and T-38 or TA-2 ard T-38) and the 30 training requirement,
Jut, speciallized myltiphase trefning systems (T-37, T-38, and TA-4 or
TA-2, T-38 and TA-4) will require a minimum of seven baszes. A total
expenditure of cppronimeiely $5,621,000 for additional bechelor officer

housing wid! be required If saven bases sre user. Adontion of a 30 training

requirement optlio. will require one additional runway at the seventh
base at 3 cost of spproximately three million dollars,

‘3¢ training
‘sl expendliture
or fuying will

. The 26 traliing requiremant, jet, generalized singl-
system (TA-3) wili require & minimum of s!x bases.
of spproximately $6,270,000 for additional bachelo
be reguired If six baies are used.

Additional Fecilities Regulred

Additlonal facllity reaulrasments for the system options are listed in Tables XXXVII
{v!*h T5-2 simulators) and XXXVIill (with T€-2 and T$-3 simulators). The major require-
ments are for simulator facilitius and additiona! BOQ units. As previously explaineod,
one adJitional runway Is requirac for specialized systems since seven, thres-runway bases
are required.

TABLE XXXVII

ADDITIONAL FACILITIES REQUIREL
Systems Employing 7$-2 Simulator

Gaoergl) Speclolized
20 Training 26 Tralning 30 Training
Requlrements —_Requiremerty Requlrements
System Baseline] 1-A | T1A 11-8 (T J[TTI-A ] V11-8 ]
Alrcraft T-37 T-37 v-37 TA-2 T-37 TA-2
T-38 7T-38 T-38 T-38 TA-3 T-38 T-38
TA-4 TA-4
Simulator FacllltiesH ~Q- 321,240 324,780 | 374,780 374,780 374,780 374,780
(sq Ft)
80Q Facllities ¥ -0- 594 511 51 570 Sh 5th
(Units)
Additionel Runways $ -9- ~0- -0- -0~ -0- -0- 1

140 per square foot.

rricing Guide.™’

$53. Miilion per Runway.

17511,000 per unit {1 person) IAW AF Pamphlet BB-16, 28 May 70, '"Millitary Construction
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TABLE XXXVIE:

ADDITIONAL FACILITIES REQUIRED
(Systems Employing T$-2/TS-3 Simulators)

enerpllized $
20 Training 26 Training 30 Training
Requlirements Requlrements Requirements
System Baseline 1-A 11-A 11-R 11-G 111=A 111-8
Aircraft T-37 T-37 T-37 TA-2 T-37 TA-2
T-38 T-38 7-38 T-38 TA-3 T-38 T-38
TA-h TA-4
tSimulate- Facilities -0- 562,170 | 749,560 | 749,560 | 749,560 | 749,560 | 749,500
(3q Ft)
$80Q Facilities -0- 594 51 511 ¢ 570 511 511
{Units)
{Additional Runways -0- -0- -0- -0~ -0- b I
1t $40 per square foot
$ 511,000 per unit () person) 1AW AF Pamphlet 88-16, 28 May 70, "Military fonstruction
Pricing Guide."
¥ $3.0 million per runway.

Total System Personnel Requirements

The permanent rart¢y persoane! requirements for each system option arc listed in
Tables XXxtX (with 7$-2 simulators) and Xt (with T$-2 and 7S-3 simulators.) These
requirements are ou'put data from the UPY systems model. In addition, the student
pepulation Is p-esented In Table Xtt. The dota represeat the student load per base.
System student pcpulation was found by multiplying student load per base by the number
of bases in thc system. The stucent population is based on 3665 graduates per year.
Systems with longer course lengths have !iigher student loads relative to thosc systems
with shorter course lengths.

TABLE XXXIX

PER ., NFNT PARTY ERSONNEL
(Systems Employling T5-2 Simulator)

38

[ —
Type System Ge -- 20 TR __,l Gen == 26 TR Spec - -
System Nama Base.ine | I1-A 11-A -8 11-6 1E=A 111-8
?============.
Aircraft T-37 T-37 1-37 TA-2 T-37 TA-2
T-38 T-38 T-38 7T-38 TA-3 T-38 T-38
TA-4 TA-4
Offlcers 3,2c8 3,276 3,647 3,654 3,198 3,651 3,675
Alrner 11,592 9,324 10,374 10,626 9,606 10,143 10,388
Civitian 5,320 4 332 4,872 4,956 4,428 4,788 4,879
Total 21,200 16,932 18,866 19,236 17,232 16,592 | 18,942
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TABLE XL

PERMANENT PARTY PERSONNEL
(Systems Employing Y5-2/T$-3 Simulators)

Type System Gen -- 20 TR Gen -- 26 TR Spec -~ 30 TR
System Name Baselline 1-A 11-A 11-8 11-6 Itt-A1 111-8
Aircraft T-37 T-37 T-37 TA-2 T-37 TA-2
T1-38 T-3° T7-38 T7-38 TA-3 T-38 T-38
TA-4 TA-4
Officers 3,288 3,228 3,605 3,612 3,156 3,640 | 3,647
Airmen 11,592 7,794 8,904 9,086 8,064 8,962 9,037
Civillan 5,320 3,798 4,354 4,403 3,876 4,347 | 4,389
Total 20,200 14,820 16,863 17,101 15,096 16,849 | 17,073
TABLE xL!
STUDENT PERSUNNEL SUMMARY
(Systems Employing Elther T5-2 or T5-2/T5-3 Simulators)

Type System FJEen -- 20 TR fien -- 26 TR Spec -- 30 TR

System Hame 1-A 11-A 11-8 11-G 11-A 111-8

Aircraft T-37 T-37 TA-2 T-37 TA-2

1-38 T-38 7-38 TA-3 T-38 T-38

TA-4 TA-4

Student Load 564 539 (511)T 539 (511)t 54k 534 534

per Base
Number of Gases 6 6 (3 Rwy) 6 (3 Rwy) 6 7 7
_I___(Z Rwy) __l_‘(l Rwy)
7] Total 7 Totol
Tots! 3,384 3,745 3,745 3,264 3,738 | 3,738
i Syster Student
Puputation
t Numbers in parentheses are student load for 2 Runway Base.
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MISSION ANALYSIS FINDINGS (Appendix | and J)

The purpose of this final section is to show the major decision dates and cost of
each of the six future system options described in the previous section. Ffigure 32 is a ‘
portrayal . of these six system options. The figure serves as a declsion tr:e and maps
out the logical paths available to tne Alr Force for conducting UPT in the 1972 through
1990 time period.

e e r e G - - -

it Is Important to highlight the fact that i1he decision tree design places emphasic
on tralning requirzments and concepts. One of the significant findings of the Mission
Analysis establishes that Future UPT should Include increased training requirements, and,
therefore, the path toward Increased tralning requirements Is the most lngical one.
All of the data that will be presented on the six system options are based on a total pllot
production of 3665 students annually through 1990. Therefore, if gracduate productinn for
example should decrease, some of the decision dates for the various system options

would change. The simulator decision dates would not change, but the alrcraft decision
detes would change to later dites,

System Options Evalustion

tach of the six aystem options ~IIl now be eveluated in terms of the major decislon {

dates necessary to resch full Implementation. Certain sdvantages and dissdvantages are
glven for each system optlion.

Option 1-A, T-37/7-38

Only one system option Is viable If the Alr Force vontinues with today's 20 treining
1oquirements. No other mix of sircraft were considered because witt simulation aprlied
to today's 132.5 et hour program -- the T-37 and T-38 will last un .} 1990. Also, no
cons |deratlon was given to & speclalized training appruach because with only 20 treining
requirements thare is no justificetion based on the communslity of training requirements
to adopt & specialized approach. You will note on the decisior tree how the Insufficiency
dates for the T-37 and T-38 alrcraft change as simuletion is introduced.

The dacision detes for the two simulators will be explainad In detall. Table XiLI!
shows the program phase for the T5-2 simulator. 1t should be noted that because T5-2 s
off-the-shelf technology, there is no need to go through the vallidation, ratification,
and full scale Jdevelopmant phase. The only reason a program declslon |s necessary in
1973 is to ensury thet the simuletor bulldings ere inltiated In the MCP cycle, to be ready
in 1976 when the T5-2s are dellvered. This progrem phesing for TS-2 will be the same for
a!) system options. Therefore, it will not be covered in detall again.

Table XLIIt shows tha progrem phese for the TS-3 simulator. It shouid be remembered
that the oroarsm decliion data nf 1977 danarde on vzlidatlion by the edvencen simuielion 1
resesrch underway In UPT and simulation research programmed for other Alr Force projects.
The progrem phaeing for T3-3 Is #lso the same for all system uptions and will not be
covered In detall again,
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TABLE XL 1

TS-2 PROGRAM PHASE

e e A T " i M mmpnd s A e — . 4

Phase Date
@ Program Decision 1973
Validation Phase
Ratiflcation Decision
Full Scale Developrent Phase
a. Development Award
b. Completion of First Unit
c. Test
® Production Decision 1974
Production rhase
8. Award 1974
b. Dellvery of Flizt Unit 1976

¢. Delivery Schedule, Meximum
comnlexes/cockpits

12/48 per year

TABLE xLi i}

TS-3 PROGRAM PHASE

Phuse

e ettt o, a—

@ Program Declylon
Vallidetion Phase
Patification Decitlon

Full Scale Uovolopment Phase
a. Development Award
b. Compintion of Flr.t unit
c. Test

e Prnduction Decislon

Production Phase
8. Award
h. Delivary of Flrst Unit
¢. Dellvery Schedvla, Maximumr
complexes/cockpits

1977

197/-1980
1978
1980
1989

1980

1483
12/48 per year
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In surmary ot this system option, it incorporates today's level of training with the
tenefits of imulation applied. The findings nf tie Mission Analysis show that while th!s
systen optron may be adequate Ly today's standard It is not adequate for the 1972-1990
time period.

The remaining five options provide for Increased training requirements, and are
designed to provide the quallty needed for the Fuiure Undergraduate Pllot Training. The
next three system options to be discusseu Incorporate 26 training requirements.

The decision tres (Figure 32) shows the insufficiency ‘ates of the T-37 and T-38
sircraft for this option. The svstem uses che T-37 and T-Jo In equal proportions of
flving and cimelator hours. As a result, the T-37 is driven to Insufficlency in numbers
prior to use of tha T5-2 simulator. However, the Insufflciency Iy small, approrimately
11 aircraft, and -an be overcome by tumymirariiy qoing 30 @ higher than norma: utilizit.on
rate. The major d.sadvantage of this systen concerns the necossary decision to buy new
T-37 alrcravt 'n 1973,

Althouyh buyling T-37 aircratt iv an acceptable solutli.n to make the systen last
through 1990 -- It is no* & timciy onr.  The geclision on the number of T-37 aircraft to
buy depends on the cenfidence level of 75-3 simulotion. If enough T-37s are hought to
cover & major slippage in ¥$-3 simulation (Table XLI'1) ~- 24Z airsraft must be purchased
in 1972 for delivery beginning 1975, 1f T-37s are purchased bosed on T75-3 developiny
8s forecast, then only 107 .ircraft rust be purchased in 1973 for dellivery beginning
1970

Option 11-B, TA-2/7-38

This system ont ~n (referunce Figure 32) is the same as Option 1)-A except in this
option, new T-37 alrcraft arc not purchased. Instesd, the T-37 Is allowed to reach
retirenent and a new primury jet troiner lIs purchased. The simulation declision dates
remain the same as previously eaplained, Tihe T-37 Insufficiency aate of 1974 is corrected
In the same manner as previously explained fur Option 11-A. The T-37 insufficiency dete
of 1986 cannct be extended because at thls point larar tumbary of alrcraft reach retiremont.,

The prograr phate of the new primary tralner Is -shown In Totle XLIV. The progrem
declislion date of 1982 Is banau on the T¢-3 simulatiar foraecest. In this cese, a totsl of
364 alrcraflt are purchesed., If the T5-3 simulator Jaes not develop as forecast, the decislon
dete for the TA-2 sircraft must ve rmoved forward to 19080, The declsicn dats has to be moved
vp to sllow for tho Incroased number of alrcraft thet have Lo be produced -- 519 (total).

The major advantago of this system over the 1-37/1-30 alternative (Option 11-A) s
the sxtended declslon tino. The nwjor duclsliun date for the TA-2 alrcraft comes aftor
the forerest Jacislon date of the T5-3 sirnyletor. Therefure, the decision nn how rany
alrcraft Lo purchose can b adan with much more visihidity. In additlon, the TA-2
alrcraft vill provide the adventages of a mure roder: aitrcraft that meets ol) the future
rcqulrements for & rimary treiner.

Oprion V1-6, TA-3

Thiy aptlen (reforence Flgure 37) is o uniquu one. It uses a singlo phase generallzed
appruuch to aceunpl ith the 26 trulning requlrunients, with the cunceptual alrcraft, the TA-3,
The system sterts out the sore as previously explalned In Option 11-A for 26 tralning
rigqulrerwonte. This |y nacensary o conply with the regulrament that the curront trainer
olreraft life be used Lefore new cqulprent 1o purchesed. The only declsion dotus for this
wption thot hes nut Luen explelned previcusly cuncern the dJducislon date for the TA-3
uleerafy,

-
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TABLE XLIV

TA-2 PROGRAM PHASE

Phase Date
_:=1;===========:====ﬁ

® Program Decision 1982
Validation Phase 1932
Ratification Declision 1982
Full Scale Development Flrase 1982-1986

a. Development Award 1933
b. Completion of First Unit 1985
c. Test 1955-1956
@ Production Decision 19856
Production Phase
a. Award 198¢€
b. Dellvery of First Unit 1987
¢, Oelivery Schedule, Maximum| 300-360 per year

TABLE XLV

TA-3 PROGRAM PMHASE

Phase Date
;::_

@ Program Decislion 1981
Validation Phase 1981
Ratiflcation Declision 19561
tuil Scale Deovelopment Phase 1981-199¢

a. Develon-ent Award 1982
b. Completiun of First Unls 1984
c. Test 1984-1985
o Producilion Decision 1984
Production Phasc
&, Award 1985
b. Dellvery of Flrst Unit 1986
¢. Delivery Schedule, Maximum]| 300-360 per vear

The rroqram phase far the TA-3 purchese s as outlined in Table XLV. The progran
decision dste of 1981 1s basec on the 15-3 forecast avallabllity and the purchase of 734
slrcraft. |If the TS-3 simulator doss not develop as forecast, the decision date must be
moved forward to 1980 to allow for the Incressed number of elircraft that hava to be
proouced -- 1079 total.
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The major advantage of this system design is its simplicity. Using & single alrcraft
for the :ntire tralaling program provides for a wide range ¢f flexibillty in the training
arpreoch, One specific advantage is the reduction in flying hours because the transition
of studeats to a different slrcraft midway in 'he course is not required. As a result,
the ccurse calls for 14 fewer hours. Another sdvantage of this concept 's the fewer
rumber of bases requir.d to ope-ate ths program. The major disadvantage of this approach
Is the heavy systems Investment outlay required to procure the TA-3.

The final two s/steri aptions to be discussed incorporate 30 training requirements
(specialized training)..

— e e e e

The major decision dates for this system option are shown on the decision tree
(Figure 32). The dates hase all been previocusly explained except the decision on the
TA-4 aircraft. The decision dares necessary for extending the T-37 life are the seme as
Option 11-A because the primzry phase of training Is the same in both ti-A and 11)-A,

The program phase for the TA-h with the major decision dates is as shown In Table XLVI.
it is important to pcint out that the Mission Analysis considered only concuptual
aircraft designs for purposes of comparison. All of the dates shcwn on thi¢ table assume
the design of a new alrcraft to meet the specifications. However, there sre several off-
the-shelf light jet transport aircraft that might meet the specifications and, thereby,
reduce this time schedule. 'f the decislion were made to go to a 30 tralning requirements
vpecialized Future UPT, It wculd be to the Air force's advantage to further pursue this
possibility.

TABLE YLVI

TA-4 PROGRAR PHASE

Lﬁ Phase l Date —_

® Program Decision 1973
Validaticn Phase 1173 .
h.:ificatlon Decision 1973
Fuli Scale Devel.pment Phase 1973-1977

a. Developmeri Award 1974
b. Completion »f First Unlt 1976
¢ Test 1976-1977
® Production Decision 1976
Production Phase
a. Awerd 1977
b. Uelivery of First Unit 1978
¢. Dellvery Schedule, Maximum{ 144 per year

The major auvaniage of the specisiized 30 training requirements concept Is Its
abllity to provide more ta'lored training for the new pllots initial assignment. The
disadvantages center around system flexibility (ability to respond tc changes in graduate
assignment distribution) and complexity of cperation (three aircraft operating on the
same base). These disadvantages were consicered In the Misslon Analysils and ellowances
were made to ensure an adequate level of “lexibillit, and an acceptable level of operationsl
coplexity.

d
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Option 11i-B, TA-2/7-38/TA-4

The major decision dates for this optin are shown on the Decision Tree (Figure 32).
Al} cf the detailc for *7ese decisions have al ‘eady been explained under the other system
options.

The majcr advantage of this optlon over the previous sneclialized Option 111-A concerns,
the type prinary alrcraft and the critical nature of the decision date. The 1982 declsion
date on the TA-2 allows better visibility on the T5-3 simulator development and provides
for a more modern primary tralner that completely meets 111 of the future primary trainer .
requirements,

Detailed costing was accomplished on each of the six future system options. The
cos*eng was done nrimarily for the purpose of comparing the different systems. Specifically,
the costing information was needed to answer questions about the total cost of a given
syst m, how much savings could be realized by employing simulation, how miuch would the
Increased training requirements cost, and what the cost would be to introduce the new
concepiual alrcraft, Eich of these questions will be answered in detaii. However, vefore
proceed.ng it I35 necessary to define certain costing terminology that Is critical to the
understanding of the costing results.

o Tr.tal System Outlay -- This cateqgory is the total outlay in terrs of
197) dollars Including DDTELE, Investment, and operations,

° Terminal Value -- Terninal value refers to the value of equipment life
remaining at .he end of year 1990, Because equipment purchases occur at
variQus times throughout the 19-year period of the study, terminal value
Is used to place systems with different life spans on an equitable cost
basis fcr comparlson. This Is accomplished by deducting the value
of the remaining equinment at the end of the 19-year period from the
equlpment Investment.

% Period Cost -- This value Is derived by subiracting terminal value from
the (otal system outlay. In *nis manner, systems with different life
cpans can be compared on an equitable cost basis,

® Cost Savings Over the Baseline -- The period cost of the system options
are compared with the period cost of the baseline system. Cost savings
are shown as positive numbers., Numbers In parentheses indicate a period
cost greater than the Baseline.

® Present Value -~- The presen. value concept recognizes the time-value of
money., Yearly cosh flows are discounted at a 10 percent rate and summed
for the 19-vear pariod. Terminal vValue (discounted through 1990) is
subtracted from the sum to arrive at the present value.

System Cost Data

€ach of the six future system options and the base'ine system {today's UPT program)
were costed for operation through 1990. The totsl cust of each system was determined by
summing the Design, Devclopment Testing, and Evaluation (DDTSE) cost, investment cost.
8nd ocerating cost for sacnh year of operation., The costing factors were properly sequenced
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to reflect the transition dates and equipnent purchase .ates previously described for

each system. The result of this effort produced cash flow profiles for each of the
systems. Figure 33 is a cash flow profile of the baseline system. It shows that in order
to make today's program last through 1390, years 1973 through 1976 will require a large
investment to buy additional aircraft and new aircraft avionics necessary for future
operations. The operating cost settles down after 1974 to between 345 to 347 million
dollar; annually. |If all the DDTEE, investrnen: and operating cost ara ummed up for

the 19-year period, a total system cutlay figure results {in this baseline case it adds

up to (.786 billion dollars). Figure 33 also shows that Immediately after 1990 the
system has a terminal value of 164 million., This terminal value figure is subtracted from
the total system outlay to give the period cost (1Y-year period) for operating the pilot
training system,

100 —
600 4
@ DDTAE COST 0
%
INVESTMENT T
soo}l 4‘ NVESTMENT COS 215 j
7] I l OPERATING COSY 63T
< 2 TOTAL $YSTZM QUTLA 786
LSYsSTS LAY
§0OO~ 3 58 Z;/ 4l 678 4
8 ) i s '
7 T
L2
5300—56' 329 345 345 345 346 346 | s47 347 da7
3 329 348 kY1) 348 346 346 346| 347 3147
3 !
! I
200 4
164
100} l <
; 2,
i3
: 1 3 4
1 N |

(o)
IDTZ 19T 974 1975 976 HTT I978 IBTH B0 I8 H62 13 1904 1905 966 i587 1988 1989 980
YEAR

Figure 33. System Cash flow

Cash flow profiles for the six viable system options were sccomplished with only
75-2 simulation applied through 1990. Another set of cash flow profiles was accomplished
with T5-2 and T5-3 simutation applied through 1990. It should be remembered that 75-2
simulation cannot be In operation bafare 1976 an. 75-3 before 1983,

The results of these casn flow computations are shown in Table XLVII for 75-2 anly
and Table XLVIII for T5-2 and T5-3. These two tables wil)l provide the basis tor the cost
analysls of the six future system options. The tables will be referred to frecuently for
comparing the different systems,
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TABLE XLV

SYSTEM COST OATA, TS-2

Gep -- 20 TR} Gen -~ 26 TR Spec -- 30 TA
Baseline T-37]1 TA-2
1-37 T-37 T-37 TA-2 TA-) 7-36]| T1-38
1-38* 1-38 1-18 . . JA-4 ] TA-4
Total System Outlay | 6,786 6,24k 6,810 7,102 7,966 7.078 | 7,370
Terminal Value (164) (174) (2:3) (252) (739) (456) | (595)
Perjod Cost 6,622 6,070 6,597 6,750 7.167 6,622 6,775
Cost Savings -- 552 25 (128) (545} 0 (153)
Over Bzseline
Present Value 3,178 2,970 3,210 3,235 3,612 3,301 3,366
*No TS-2 for Bas;llne
TABLE XLVIN?
SYSTEM COST DATA, 75-2/75-3
Gen -- 20 TR - —_._Gen -~ 26 Vr Spec -- 30 Tf‘__1
Baseline T-171 1A-2
7-37 T-37 1-37 TA-2 TA-3 7-38 7-38 '
T-38# T-38 7-38 T-38 TA-4 TA-i
Total System Nutlay 6,786 6,079 6,391 6,99! 7,681 7,012 7,287
Terminal Value (164) (279) (307) (L54) (758 (s43) | (690)
Period Cost 6,622 5,800 4,409 6,537 6,923 6,469 [ 6,597
Cost Savings - 822 213 8¢ (301) 153 25
Over Baseline
Present Value 3,175 2,420 3,174 3,198 3,08 3.N3) 3.3y
[ - a—
*No TS5-2/75-3 for Baseline

System Cost Ranking

One of the key quec<tions in the anslysis of the six syistom options concerns thelr

ranking In terms of the perlod cost.

cost ranking Is as follows (both 75-2 and TS-3 appiled);
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. 1-37/:-38 20 Yralnino Requlremants (least axpensiva)

™ 7-37/7-38 26 Tralning Recrvirements
™ T-37/1-38/TA-4 30 Yretning Requlrements
. TA-2/7-38 26 Trsining Requlraments
. TA-2/7-338/1A-4 30 Treining Requlrements

] baveline (nv simulation)
'Y TA-S +6 Tralning Requiremsnis (most expensive)

Yals ranking oasad on perlod cost shows that thare are flve viabla system options that
sre loss o:penslve than the presant rwthod of tralning, and four of thase systems
represent 1xcroased guality besed on enpanded treining require ants. While perlod costs
tepresent the smount of dollars expended (after tarmine) value adjustmant), the more
mesningful cust for dete:mining the sysinam rankings Is the presant valus cost.

Tha prasent value coniapt adjusts the futurs expendlturas meda In the different yesrs to
todav's velue (rerugniaing the time value of muney) and pute all systems un an equliable
uas i for omparison, Using the prasent value figuras from Teble XLVII and XLVIII cost
rankings warv sstabilighad for the diffareant systems. TYoable XLIX shows thesa rankings
(numbear vra Lelny least oxpensive). The first ranking (column |) is within tralning
ragquiremsncs and holds trum fur elther of the stnulator (T5-2 or 13 :27Y5-Y) combinet! any.
Fur axenple, fur 20 tralning requlremants, the two systeny indlcated, always renk ure
'y v, Likewise "« v 20 tralining requirearmniy, the three systans shown wiways cank
ung, twoy, and thfee. 1n uthar wordd, Lhe cont renking within tisaining requirement
cotagories Joas nut change w.th simulater level, Houwever, across treln.ny raqulrement
cotogyuriey, & change In cust ranking Jues occur between the beseling and genersllzed
10 tratning regulrerents optlon usling the T-37 end Y-38, A chenge slsw occurs betwesn thy
slngla phe o« YA-Y optlo, wnd the spacia)ized option using thy YA<2/7-38/TA-k. DBased on
presant valug ranhing end with Th-7 only, there Is only ane system thet Ia Tess enpansive
than the hesellne. Howevar, the systayy ranking Jhird and fuurth are unly slightly more
anpans lve (see Tohles Y1VIL) and they Incurporate 20 tralning requiremants, With T4-2 and
Tie3 applied, \ve systen, are losy axpensive then the heseling (see Taule XLVII),

TABLL ZLIX

(OYT RANKING
(Usiny Present Ve'lue uf Puilug fust)

tither ] T
$imulator T4-2
Mmﬂﬂ MLTAR 1Yy A
of diabdithidea S ik d _ e _ _
20, 7!)!n|l ulIOhwnl
Tanr Y Y wlth |]mulnllou (| |
ﬂooollna (no slimulation) 2 2
26 Viaining Ranultamen '
Gon‘l jﬁ’f &vﬂﬂ\ ’ mulnlun ! ) 2
Gon TA=7/1-38 with simule.run ? 4 &
Gun TA-) vith slrwletion ) 7 ¢
I fralnin ﬂotulionu- »
” Kp-: Y. l/Y J"/TA G with almyletion { 4 Y
e TA-Z7/7 JU/1A-b wieh simylatton ? [/ 7
-—— - ¢ d = o
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Cost of Increased Tralnirg Kequlrements ee————m—

It is significant "o the cost ranking analysis to undorstand the impact of going from
20 tralning requirements to 26 or thirty. In order to determine this type of cost, It
will be necessary to select from the six system opticns three systems with the most
commonal Ity thet differ only in the number of training reaquirements they incorporate.
The :h.ve options selected ara Concept 1-A, 11-A, and t11-A. All three systems use the
T-3/ ang T-38 alrcra®t. Concept I11-A employs an addlitional sircraft because It is a
specialized progran,

Tables L #nd Lt show both thae cost and tralnling differences, respectively, among
these throe alternative systems using 15-2 and 75-3 simulation., This informatlon
establishes the cost .7 nning from 26 2 26 trainlng requirements as 616 miliion In
period cost and 256 r'iidon In present value cost. To go from 20 tc 30 training
requiremaents costs 669 mitllon In perlod cost and 393 mililon In present value cost. -
The system characteristics tablo shows the chenges In flylng hours and course lengths
necessary to accomplish the increased tralning requirements.

TABLE L

SYSTEM COST DATA, TS5-2/75-3

Gen -~ 20 TR Gan <= 26 TR Spec -- 30 1R
7-37 T-37
T-37 T-37 7-38
___1-36 1-38 TA-4
Total System Cutlay .,079 £, 716 7,012
Terminal Value (279) (307) (543)
lreriod Cost 5,000 6,409 6,469
Cust Sevinys Over Baselline 822 213 153
Prasont Volue 2,920 3,174 3,313
TAOLL L
SYSTLH CHARACTLERISTIC,, T5-2/T5-3 SIMULATORS
Gen ~»- 20 R [ Cen -- 26 TR Spec -- 30 TR
-7 127 J-22
1-.4 7-36 1-38 TA-4
= o - . i
Hands-un b lylng Hours 106 122 13i 121 '
19-2 $luietor Hovry Y 72 72 72
T4-3 $imylator Hours 4y 50 54 L3
Courve Langht (Weeka) 40 % 45
Alrcrafy Purchawad 0 T-37: 100 T-37: 100
TA=h: 195
192 S%lrmvietury Furchesed 96 112 12
1% Y Llwulators Furrhesed 72 1z 112
tiumber of Daves ¢ 7 7
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No attempt should be made based on this data to establish other relationships of
cost to training requirements. for example, It does not fnllow that If it were decided
to traln only 23 tralning requirements, the cost difference would b- half of the value
glven to go from 20 tc twenty-six.

The only way to establish meaningful cust differences between numbers (other than
20, 26, and 30) of tralning requirements Is to accomplish a similar and conplete analysls
of each alternative and then compare the costs.

Cost of Simulation

The impact of simulation has already been dascribed In terms of its potential for
increasine training quality. Now the cost Impazt of simulation only will be presented.
T~ do this, the ccost of Concept 1-A will be comrared to the Daseline System. However,
the Baseline had to be adjusted because the diffarences between thc Baseline and Concept 1-A
include factors other than simulation, The prinary adjustment made was to increase the
course length of the Basellir. case to Incorporate the reduced training rate concept.

Table L1 shows the standard Baselins, adjusted Baseline and Concept 1-A with TS-2
simulators only and with TS-2 and TS-3 simulators applied. The table shows that the
savings resulting from T5-2 amount to $578 million using period cost. The combined savings
from TS-2 and TS-3 amounts to 5848 million usirg period cost. These savings are for the
19-year period. However, the beneflts of simulatlon are not able to be applied until 1976
for the T5-2 and 1983 for the T5-3. '

TAGLE L1t

SYSTEM COST DATA
(Generalized 20 Tralning Requlrements)

r

R ] T | T
Standard Adjusted T§-2 | T15-2/75-3

Total System Outlay, $M 6,786 6,785 6,244 6,079
Terminal Value, $M (164) (137 (178) (279)
Period Cost, $M 6,622 6,648 6,070 5,800
Cost Savings Over Baseline,SM .- ~e 578 848
Present Value 3,175 3,172 2,970 2,920

To prosent additional Insight into tre cost Impact of simulation, Table LIl present:

annua) operating costs for comparison, From ro simulotion to T$-2 level simulation, the
raduction In operating cost Is ectimsted to be $4O.1 milllon per year. When T5-2 and T$-3
sre combinad, the operating cost declines another $37.5 million per yoar. This Is &
combined total of 77.6 million dollars. If the cost of simulator DDTSE, Investrent,

and faclliities are amortized over a 15-yeor Vife,net annual savings of $31.0 million for
the T5-2 and $25.3 million for the T75-3 simulator results. These cost saving projections
are impressive. tiowever, they do not present the complete cust Impact plcture of
simulation., 1t must ba remembered that simulation allows considerable extension of tre
trainer alrcreft sufficiency dates and, thereby, deluys the high investments cost
necessary for aircraft replacement,

LR
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TABLE LI

COST IMPACT OF SIMU'ATION
(20 Tralning Requlrements, T-37/T-33)

Costs, SM
S— {
Annucl Level=0ff Operating Cost
® 1-37/7-38 with no simulation 348.1
@ 1-37/738 with 75-2 cnlv 308.1
Impact of T5-2 4.1 ’
® Y-37/T7-38 with TS-2 and TS-3 270.6
Impact of T5-3 37.5
15-2 15:3
Redur:tion In Operating Cos® 40 .1 37.5
Annual Depreciation of Investment 9.1 12.2
Projected Ne: Annual Savinas 3.0 25.3
Combined Annual Savings $56.3 Million
(T5-2 ard T5-3)

Cost of Replarement Alrcraft

To determine the cost impact of Introducing the new conceptual alrcraft it is
necessary to compare like systems and Isolate the difference to the tralning alrcraft.
The cost ot Introducing the TA-2 alrcraft compared to the alternative of extending the
T-37 fleet sufficiercy Is found by comparing the cost of Corsept I1-A and 11-8B,

Table LIV shiws the difference in period costs of the two systems to be 153 million
dollars. Hovever, buying a new TA-2 alrcraft results In a higher terminal value for
Concept 11-8 which means It has potential past 1990,

The next consideration Is the cost impart

TABLE LIV of roplacin: buth the T-37 and T-36 vith the
TA-3 aircratt oaployed in Concept HI-G. If
SYSTEM COST DATA, T76-2/75-3 Concept Hi-G s adopted, T/.-3 dellivery nust
— o s tegin 1n 1985, and full transition to the
Geraralized one alrcraft system will take place while
26 Training thare is stlil fleet 1ife remaining In the
Requirements T-38. Because this remaining 7-38 1ife could
not te projected for use In UPT, no ¢credit was
| T-37 TA-2 given for the remaining valuye.
| r-38 7-38
However, If the remalring T-38s could be
Total System 6,716 6 id to meet some other Air Force rejuirament.
Out lay in the cost Impact of Introducing the TA-3
Terminal Velue (307) | ¢« uld have to be aulusted downward,
Perlod Cost 6,409 | ¢,
Cost Savings 213 L, Tahly LV shows the differerce In perlod
Ove~’ tasellne J c08* uf the TA-3 compared to the 1-37/T-38
systam to Ye $514 inlllion -- L1 of which ¢cun

be attributed to the Invactmant rnet of the
nev TA-3 alrcraft.

The TA-b conceptual alrcraft cost Is identified with huth spociallzed training
optluns ond the question of cost Impact of replacemarnt does nct apply,
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TABLE LV Sensitivity An,lyses

SYSTEM COST DATA, T$S-2/TS-3
No analysis would be complete without

)

Generalized sensitivity exauination of the UPT system
26 Training fazcors. All the costs presented until now
Requirements have been based upon single values for the var-
fous factors of each system. For Instance,
T1-37 TA-3 graduate production was set &* 3665 graduates
1-38 __] vper year. These values are called the system
— ] deslgn point values, They were developed as
Total System Outlay 6,716 7,681 2 part of the Mission Analysls and represent
the values that spply best for each system under
Terminal Value (307) (758) the circumstances investicated. However, these
Perlod Cost 6,409 6,923 vaiues must be expected to change since the
. undergraduate pllot training system s very
Cos;a::r;ggs Over 213 (301} complex and a 19 year period Is being Investi-
1 Jd ogated. For cxemple, since tne mnid-term of

this study, graduate production has dropped
from 4314 per year to 3665 per year. In order
to evaluate the effect of future changes on system variables, a sensitivity analysis had to
be considered. The simplified cost model previnusly descr!bed vas the analytical tool
uvsed In accomplishing the sencitivity analysis.

The major part of the sensitivity analysis used the sirqgle factor approach, whereby
the impact of changing one factor was determined by holding the other factors constant,
This method provides good approximatlons of the cost Impact that results from changes to
the UPT program.

Twelve factors were considered initially. “abic LVI shows the factors. The middle
column shows the design point or nomina! value about which excursions were made. The last
column shows the range over which the factor was varled, For instance, graduate production
was varieu from 2500 qraduates per year to 4500 graduates per year, Analysis of these 12
factors showed that six had a less than one percent impact on system cost for a 20 percent
change in the factor value. The remaininyg factors and their irmpact on system :ost are
shown in Table LVIY,

Using graduate production as
TABLE LI the example again. the design point
k}
FACTORS CONSIDERED IN SENSITIVITY ANALYSFS wes 3665, 2u percent of that value

Is 735 qraduates. Increasing pro-

duction 735 graduates to L4OO

Deslign
' ralses system cost 16 percent.
= "‘Eggé: e e e Polnt Range Dropping productlon the same amount,
Graduate Production 3665 2500-450Nn to 2930, causes a 16 percent decresse
In cost. An increase In the first
i -
Student Attrition, percent 10 1-26 filve varlables causes an increase In
Point of Attrition 0.2 0.1-0.9 cost. Increasing simulation, how-
4 .30 sair| evers decreases cost (as simulator
Graduate Distribution, percent 0 32-50 FAIR hours are Increased, aircrafti hours
Syllabus 250 hrs] 2 20 are dezressed).
Simulation Percentyye 30 0-90

Another type of sensitivity
Simulation Repl. Ratio 1:1 10.5:1-3:1 data ther grovide good insight

Into the irnpact of changes to the

3
Utilization Rates various 20 UPT syllabus Is the system cost per
(ourse Length 50 wks] t 20 hour for squiprent, Table LVIII
. ] f th f
number of Bases 7 7,8,9 shows & c.mparlson of the costs ©

the major trainirg equlpments Iden-
Maintena r.ea MR/th Various] % 20 tifled it the anulysis. These costs
were obtained by varying the syllabus
that each equliprent supports,

Student/lastructor Ratlo 2:1 1:1-3:1
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TASLE LVIH TABLE Lvi I

FACTORS WITH LARGE IMPACT COST FOR ONE HOUR CHANGE
Factor Cost
Change, | Change, Equlipment Annual Command
Factor Percent | Percent Cost per Hour | Cost per Hour
Equipment Change Change
Graduate Production +20 +16.0 —
T5-2 sl22 $ 465,00C
Syllatur + +10.
yllabu 20 0.0 Ts-3 5138 s 525,000
Course Length +20 + 6.0 7-37 $230 $ 390,000
Maintenance index +20 + 3.5 T-3¢ $34) 31,416,000
TA-2 $232 ¢1,000,000
Student/Instructor Ratio] +20 + 3.0 TA-3 5366 $1,520,000
Simulation +20 -3.2 TA-4 $317 $1,320,000

changing the course length the proper amount, and finding the resultant change in system
cost. Column two shows the average acditional cost of one student flyir~ one more hour
in each type of cquipment. |If a student used the TS-2 one more nour, -ne increase in
cost would average $122, DDTELE investrent and operatina costs are i~cluded., (olumn thrze
shows tne total annual cost of all students flying one more hour, For instance, if the
syliabus originaliy required 70 hours in the T75-2 and that requirement were increased to
71 hours with a concurrent Increase in course length, the total increase in the annual
command cost would be 465,000 dollars. Again, DOTEE investment and operating costs are
included.

The se.witivity analysis provides a cleaar cost impact picture for the major factors
in the UPT system. This information Is useful if changes to any of the systen factors
are being conslidered.

Mission Annlysis Summary

The major findings of the Mission Analys.s have been identified and explained in this
report. These findinys are summarized below:

® Training requirements an8lysis has ldentifled a nced for higher
quality training In Future Undargraduste Pllot Training.

] The number of training requirements called for in & given UPT
curriculum Jetermines If the program shnuld be generallzed or
specialized. The Misslon Anslysis Identified 30 cardidoate
tralning requirements ror Future Undergraduate Pllot Trulning.
these 30 ware grouped according to cormonality in the force
structure,

° The system approsch to training ls a mo3t valusvle concept and
has been applled In al’ system options.,

[ The six system optlons identifled in the Jeclslon tree represent
optimum tialing packages for the number of training requirements
specified ana the d4quipment empioyed,
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° A 10-percent attrition level In UPT |y o realistic goal If
centra)ized selection is employed and training improvementy
are implemanted.

° Flight «imulation w~iil provide the breakthrough for Increessd
tralning quaiity at lower cost. Flindings support simulation
for Instrument training by 1476 and full mission siaulation
by 1983,

° The current trainar aircraft are adequate fur the future.
However, |If the 7-37/T-38 svstem options calling for Incressec
training requiremunts are sdopted, more 1-27 alrcraft will hava
to be purchased. In addition, both the T-37 and T-38 require
avionlics edd-ons to operate In the Fut.ire UPT environment,

® The Alr Furce must Iduntify an overall plan of action for Future
IPT, which will preside the guidelines and time phasing for new
training concepts 80¢ equlpments,

The decisicn dates given In the report assume 81 oversll plen declislon date of Jarvary 1973,

The major finJings of the Missiun Analysis have been presented. Thare ramaing, how-
ever, one important overall finding lmplicit In the structuring of the Futurs UPT ¢ stam
options and that iy the requlrement for overal) ranngement,

In & system a3 complex as Urdergraduate Pilot Tralning, with Ity many external Influ-
ences, It Is necestary tc emplcy A total managemant concept whare long range manegement iy
enplayed vigorously and on & par with near-term nanagoment.

To realize the: varlous milestones !destifled for the diffarant system optlons, the
‘relvidual system vioments cannot be allowed to evolva at thelir own pace. Thero has to Le
long range manageient employed to ensures that propoer prlorities ara maintalined, The LIPY
Hission Anslysis hus provided tha Alr Force with an Initie) cepability for the type of
lung renge planning that is neoded. |f the Impotus provided Ly the Mission Analysis is to
be sustained, provisions nust be winde to incorporate this type activily Into the dacision
making process un 8 permanent bosis
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STEERING COMMITTLE FIMDINGS

The Misslon Analysls Steering Cormittoe recelved the final 5tudy Group briefing on
17 Decembor 1971, Tho Steering Cummittes had previously convened three times to evaluate
the progress of the $tudy Group, and they were cortinually advised on major developments
In the analysly affort. After the final hriafing, the Steoring Conmittee concurred with
all of tho mejor findings of the Misslon Aralysis, The folloviing itemr were speciflcaully

aildresved,

The Steering Commlittee concurred with the major finding that higher quality
tralning as exprossed In additional training requiruwsents obove the 20
currently taught In UPT will be ncednd In future yoors,

Tralolng loprovementy 1dentifled shuuld Lo pursucd st Alr Tra Ing Coicand.
the systery approach to tralning, cantrallzed student seluction, reduced
tralning rate, student manaycront, and the tralning manager concept

worg highliyt tel for Irmudiate attention,

Te opplicattorn of fliyht slowlation I UPT wos recognlzed &1 the st
siyniticent finding of the Nlaslon hnalysiy. The $Steering Loivalttee
recomvended that AT( tabo action tu stete an Inmadlate requlrerent for
15-2 flight sinulatory and that AFSC investigate the tasslbility of
axprdlting the avallabllity of T8-3 full-nieglon flight simulotors,

Alteraative “uture UPT systens that raqulirg the procurerwnt of additiono)
1-37 alrcraft viore rajeacteu Juo Lo the aye of the T-37 doyign,

Lrploying the ebove yuldalines, tho Stecring Conmittee eliminstad threa of
the slx systums found tu bu feselblo altnrnatives Ly the Hisslon Anolysis.
e thrau surviviag systoms are shuwn In Flgure 34, Thase threc renalining
future VIl gltornetivas empley all jot elrcruft, provide for Increased
Lralniny qual'ty und Tacludo Loty genarallzed and speclalizad congupty,
The declsiun to procure eny pew cunceptual alrcreaft (TA-2 YA 3, or TA-L)
viould Le defarred vt the 1979-1802 timg period,

The Stacring Lormltten recorriondad that ATC cunsidar *va  vwsluility of
Tocluding o toutal of 20 (releing ruquirunantas In the yennr, Vizod o7 tiony,
Thly would add “Bavle Tighter "“aneuvers' and 'hlit to Ground Tundamentals'
tu the 1ist of 26 (rattlng requlrementy,

17

E ™SOS  W

P §



ANNEX |

ADMINISTRAT IVE




REQUIRE-”ENTS ACTIOII:NRECIIVE rpagt ] or 7 ercrs

NUMBER AHD DAL

ture UPT System 9-123-(1) € JAn 1952

$,00CCY
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ATC ROC 5-68, 15 Jul 62, Chg 1, 11 Dec 62

RaD 9-76-1, 22 Oct 68
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tegory C Mission Anelysis
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“FORCING MILITARY SPACEPOWER"

v AFSC PROGRAM DIRECTION oATE RERERPEY
10, ROMI NUMBER 1
AﬁfC( SCLTG )
ASD (ASCP Andrew. AFB - -
( ) Wash DC 20331 €062-1~69-345
‘. PROGRAM IDEWTIFICATION
1. PROGRAM ELEMENT 2, TITLE . . 3, AFSC PIOGR* W NUHBER
63101F Undergraduate Pilot Training (UPT) System €062
Program

1. AFLC PA.QRITY $. USAF IMFORTANCE CATZGORY

6. PURPOSE

To assisn to ASD reeponsibility for: (1) arranging for the Air Force to contract
for nreliminary stud{es as degscribed in the Summary Statement of Worl; anc (2)
ronitoring zontractor efforts under said contracts.

0
2. A TACSED DOCUMENTS AND RELATED RFFERENCES

ATC R0% No, 5-08, Future Undergraduate P{lot
Tralning (UPT) Syster, 12 Jul 68,
"AD Ue76-(1l), sare sublect, 22 Oct €82,

Svrmary Statement of Vork, 30 A-r 69,
iIQ USAT(AFKDO) ltr, Uadergraduate
Pilet Training, dtd 16 Nay 09,

Chaagr »., 11 Dec 63, to ATC ROC No. 5-08. 04r Auth to lieg Contracts ) Jul 68,
PAD 9-173=(1), Future WT System, G Jan 69, Final Procuremént Action Anp. 13 Jul6y
. HANAGEMENT APPROACH
TLSYSTou wAuAGEMENT [T ADVANCEOD DEVELCPMENT MCT ! EXPLORATORY 0V ] TES! INSTAUNENTATION
7Y oL supoont TX) sTuoY AnD ANALYSIS ) OTHER (Explain)
4, CONTLPT AND APPLICATION ’ —1

The ALy Joree will conduet a Mission Analysi{s study to analyze and i18sess tne
ortlons available to the Alr Trainiug Commond (ATC) ond recommend prreferred
under:tasuate pllot training system characteristics and parameters {or the
1775=19¢) time vneriod, Contractor support is recauired to provide data, techno-
loy.cal fovrecasts and optione, particularly in the area of training concepts,
insrructional fLunovetfons and the us~ of simulators. ASD L1l conmfiact forx
auch studiec, using funds and guidance nrovided by this Headquarters.,

10. PARTICIPATING ORGAHIZATIONS AND MANAGEM!.N T RELATIONSIHIPS

ASD {s Aesiznated lead division,
ATC {3 using coanmand
‘The Ilumcn Posources Leboratory (AFSC/URL) will assist in an advisory canaci:iy.

‘fhis program dlrection 18 the fully coordinsted result of HQ AFSC etal! review, snd in conjunction with epplicable direce
tives, nnd prescribed devistions, constitutes compleiw di-vction for sction. Unless otherwise spgciiied, corrupondencg,
inciuding (LLly suoulantialed requasts forwaiver of co-r "la:ce will be directed to the 1HQ AFSC etaf( or OPR wulentifled 1n

tivie GIrcCil oy,

Vit APPROV AL AND C UNPIRMAT ION

RAM/BUDGET CONFIRMATION

d"*-—\

&.NQArii:SE;?i;;A

,q,.((rr{csnu-p OPR APPROVAL
C. £, INMTRS '
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v, ONCUNMENTATION

V5, -
L. OD FORM 1490 (3 oevevoPwenT PLAN Cieer
: cFo/TOw D PSPP ] ser
T ecp N OTHER (Explain In Daviations)

TDEV:A'- 1ONS (Includa relctonce 10 the appropeiste ditective snd explean any suthorised deviationas)

a., »e¢dwif & rveport to this Headquarters upon avarding study contracts, to include
resulcs of negotiations with selected sources, problems encountered and anticipated,
and comments as appropriate, r

b. Provica this licadquarters with copies of the corniractors' basic itucy assunptions
and base line descriptions, with ASB cozments as appropriate, (Cont'd belew)

[76. NUMDEAR OF CORIES 6. CCCUMCNTATION CUE HG AFSC (5CCP) NOT wATZR THAN
See velow | 15 cuys followinp end of cach rpty peviod,

A -
e — . . . - - —
17. TECHNICAL DIHECTION (Tc be comalefed by the olall QPK to provide (ssunile’ guldonce of @ tochnicol nuilure)

ASS wiil be responsible for contractual action neccssary to procure infsizl studales
for tnls effnrt as defined {n the Suncary Statesent of Work., AS3 will also monitorx

the coniractors’ efforts during contract performsnce and will provide guldance to
the contractors as necesgary,

T —— -—
13, FUNCTIOr “L DIRECTION

Tianaowey ana Orzanfzationt The directed actloas will be accomplisticd by rersonncl
currensiy available within ASD resources.

Derarnnel:  bone

Sinanesel:s VY 69 funds tn the amount of $850X have been released by PA/Ba 238 <o
. ‘row ?.:,53101F for this efrort, Liceptlion has becen g. anted to otligare snc

. ¢ finance this effort subsequent Lo 31 July 1969,
vatovtils N/A

Sh.elvi w/a
Prochr . coat: Lxpedite preparation of RFP and any necessary procurcment planning ia
order to accomplish negotiation and complete contract award by 15 August 1%09.

14, (Cont'd)

¢. Provide copics of the contractors' plans for interfacing with other USAT gzencles
in guest of data,

J. Torward the cuntroctors’' quarterly raports to thic Headquarters, along wich a
status report preparecd by ASL to include funding Iinformation, problema, approprviate
CuAMCaLS, etc,

2. Forward contractors' final ruports, with finul AS3 report,

15, 10 copies of all ASB reports; SO copies of contractors' quartarly reports;
100 copies of contractors’ final repouvts,
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UPT MISSION ANALYSIS
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