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Hit %ir Force Humjian R esouirces Laliorattrv Thie Al IN LI missionl is brotader thano thojse otf ttist

M-1FI HI) is the kir Force Systems (:offnmands othier technology Iahoratories of A FS(, 1The
organization charged with planning and exec'uting hardware laboratories are almost entirely concerned
the I. S AFI explorator- and adi anced development w ith technological lde~elopmrrncr1: bhut hardw are
ptrograms~ for piersolnnel selection. classification, and techiiology de'.eltin itl is on lv one of the
retenitioin: fore structure and] utilization: education. responsibilities of XF1I'L,. Of equal importance in
training, and instructional strategies. training A FF111 I mission is the developminiit of infornialion
techinologi for simulators and instructional devices: for uses in making management and ptolicy decisions
performnance evaluatioin: and] human resources data o)It selection, training, anti jerstintel matters. This~
in S sstem1 design and] operation. The Labtoratory effort in human resources ti'chnologp is Eriost
provi des techniiical antd muanage iiien t assist anice InI important because the largest sinrg1 t it tii iii tit#

supprt of studies. analyses, development planning D~epartnment of Defense butdget is tio- cost of
activities. acquisition, test. evaluation. modification. personnel and the associated costs of training and
anti opet'rat ion oIf at ro space sv sterns a ruu related adin iist rat ively suipporting the personnel force.
equipmtent.

()R(ANIZAMIONAL S'h ( TI HE

TIt he kt i o r ne lIt rim an it es o ii r ves
fait or atIor y ( % F 11 I ,) conIts istIs o f a AFHRL ORGANIZATIONAL STRUCTURE
Iieatlquufrie'rs. six dlivisions. andi two ANEDSTESOVIN

otperatiiig lottatitins. The Labtirator, is VNE-0S.YT.E _DVSO

structuired ftor tent ralizetd managentI w ith OPERATING OCATIO
dttent ralizei ttperat ions. T he research and NASA AME S R AROV 'ENTER

dex e'ltipuierit prttgrarin of tht Laboiratotry is
tttutrallN manragedi b% the# headqutarters staff
Ittcated at Brotoks %Ihl. T'exas. The divisions

1 terfitrmt the researchi activitlies arid to a great4

eXtII.ntI a re co Ilotcated Wx it 1ni11ajttr users o f t he
Laihutrat tr% products and erx ies,.

f.tilltttat )ti tf rese'arch fatilitite. %xith thit OPERATING LOCATION

ijst.r it t he rtiseart I andt dt v uittpinnt FLYING TRAINING OffVISION H0 OFHRL

M,% 1 )) proittfIt has mtiff.I% ath ariages. It PRN( EERHDVSO
illo, fo maimijffointiraciiinandOCCUPATIONAL MANPOWER DIVISION

to in iii tin tea1t- jitt i lo xx ii ut. rtsearch COMPUITATIONAL SCIENCES DIVISION

-t ietiit autt tlt.- ,ivtratittonal military

Ilie f-lrttrootn t antd protblerms facedi botth aitwo ilii ttraling tttatitttttcit itrattt matinagedt b'N II , tl~~i

hi $ c6intist t itittiri(ig thit rtsearth and the Ict- lInk i i~ r.a

utiilar rmaniager imp1 ltemuenting the results
atf tlu,-sc ientifit sttitv. tfltist woirking
arrarugtmt'nt- generate inttual suppott andi
protiitt ttethooulip trarisftr with i mum if-lay. Texas; the Flyinig Training Division at W illiamis
(Iffen. tollocatiton produltces real tt'10ttitiniii( saving A Fl. .Arizonra: ant il# tht echnical TFraininig liViSitOn
thirigh initial oist tif etqiiimient and ptrsoinrel at Fitwrv % Fit. (ttltiradt.
b-, tht rtesearch sitntist ahd lthe operalional
torganizatioin. Tis is e~specially Itue in lite area ttf InI atddition tut the six major divisionrs. %FII H 1. has

fluing training. estabtlishedu twit toperating locations. ()net is at N NSA~-
A rilS es search (:enittr, M offtt Field. aliftriiia anti

The six divisioins tof NF~lHil. are the Advaniced was estabilished ltip cooirdinate researchi in fulF-niissiomt
Sostens Div isionr at %v right -Patte~rsoin AF1. (hut; flight sim ilation and flight 111iariagenient41 Systtriis11.
the Person nitl II Restarch Division. the Occupation 'rlit titer operating loceatiton is at FLuke AFFB.
anit M anpow er II tstarch D)iv isittn. and t he A rizona. otne of its miiissions is to cotnduct research

Itni ptational Sciennes D ivision at B rooks AFB,. with the' Tattical Air (:om iniand tin sim ulatioin
training for air-li-air cmht
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PREDECESSOR OR(ANVAIIONS

The *Xir Force HIuman R esources laboratory Militarv Training Ce'nte'r ('4 TC) -n LaI kland

(A FHII J was established in July 19068: however. AFBH. Tis~ unit was formed from flte Medical and

some of its research areas span almost four decadIes. ps y cholo0gi cal Ex aminin g I nit Nuib er 6.
Since the Laboratory frequently receives inquiries previously located at K cesler Field. M4ississippi. In

concerning technical reports published before and addition. on 1:3 Jan uarv 19 17. t he A~iat ion

after 1908, this chronology of predecesor psychological Research (nit N umber I fformnerly

organizations of .XFUR I. is pirovided1 to trace the the psychological HResearch Project -Pilot) at

'irigins and continuity of various research programs R andolph Field was merged with PH F ( at A Ii F

and documentation. B rieflv. the four major MlTlC. The PR11 was redesignated t he 331,911t
predecessor organizations were the Psychological HResearch and Development G roup in l ilgust 1918:

R esea rch Un its (PR Is): HIu man HResouiirces in D~ecembter Nt)8. the designation i4 a, changed to

AResearch Center (HR RC): Air Force personnel and Squadron.

Training AResearch Center (A FPTR C): and
personnel Research Laboratory (PR I). In I v 19419. iiHR (. A ir Training ( om ni1and. %%a

established with the' 330t9th HB& 1) Sidron

One of the first Pli I s in the Armyi Air Force was incorporated into it as the personiinel HResearchl

PR I Numbher 2. activated 1.5 N ovenmbler 1911 at D)irectorate. This directorate was redesignated as

K elb Field. San Antonio. Texas. PHI Nuimnber 1. PHI, on I June 1951. HRRC was transferred o0 I

prev io uslyv established at M4ax well Field. April 1953 to the Air Research and lDevelopnient

M4 ontgomery. A labamna. ceased functioning in J uly Commininaid (A H1C ) -now A ir Fo rce Syvstemiis

19Q2. On I July 1912. PRi Number 2 was Conmmand (AFSC).
transferred without change in duty location (K elly
F'ield) to the command of the newly formed San A FPTR C becatne operational I February, 19)5t.

Anotoniio A viation C adet Center (SA AC ) . which is replacing H H HC. AFPTR ( also included the

nwLackland A FB. In September 191,2. PRV H Iumoan HResources Research Institute (II H I) from

N umber 2 was moved to SA ACC and in October Maxwell A FB and the HuOman Factors Operations

lV) II PR N umbher 3 at Santa A na. California. Research Laboratory (11 FORL1) from Bolling A FB.

merged with PH U Nuimnber 2. On 2 March I1950 at the direc-tion of 110 A HIt(.
"'Research- was dropped from the name of the

On I J ub 1915. the D~epartment of RIecords and L~a oratorv. 1'he person nel laboratory. A FITRC
Analysis. A AF School of A viat ion M edici ne (S AM ) was sub lseq ue n tIy redesign ateul and( assigned'l as

was activated. With the inactivation of PH I Numbher D)etachment N umber I. % right A ir I evelopinent

2 on 31) June 194.5. one of its major groups. the (enter (W ADl) A.1TRHC was d isestablished IS)
IDiv ision of H cords and ..X alvses.voias transferired to .April 19,58.
1HQ AAF Central Flyinog Training Commnand. TePronlRsac aoaoW L a
R andolph Field, Teixas. p~ersoinnel from this group l'I

1 rsiieHeerhlaoatr (PI)ws

were placedl on temporary duo, ('llY ) ton the SAM ' established as ant element (of the Aerospace Medical

departmient located at S AA CC. In March 1910. the IDivision (AM ID). SC. on I January I1902. PR I.

D~epartment of Records andl Anloks A F SAM'4. located at Lacklanll A FB. continued unotil J uly 19018.

was mioved to HRandolph Field and inlcorporated inito %i hen A Fi II I was established with headquarters at

the S.AM' Statistical Laborator . On I M4av 191.h. t Bl Brooks A FR. Texas. Three of the A Fl1 HI., div isions

I ndoctrination IDiv ision. Psychological Reisearch and reinained at I ackland A FB until A pril 1977. volbcn

Exam ining i nit (PIA1 EV) was established at ih.e NA.~F they %er cr olol'atedl with A F11H I. headquarters at
Brooks A FI.
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ADVANCED SYS IEiiS DIVISION

- - - f I k "

The Advanced System Division contributes to the of improved techniques in the areas of personnel
development of advanced Air Force systems and utilization, training, job aiding, maintenance
operations through research, exploratory development, management, maintenance policies and procedures, and
and advanced development. Major efforts deal with organizational structure. A major current project deals
acquisition logistics, maintenance performance, ground with the development of a computer-based technical
operations training and engineering techniques for order system.
training simulators.

The ground operations area consisted of research,
Acquisition logistics include rcsearch and development exploratory development and advanced development of
to improve technologies for incorporating logistics techniques, methods and devices for evaluating and
factors into the design, development, evaluation, and life improving the performance of personnel who
cycle costing of Air Force weapon systems. The operate/control ground based aeronautical, missile, and
techniques of operations research, human factors, electronic weapon and support systems. Special
management science, behavioral science, and systems emphasis is given to the performance of teams, crews
technology are applied to improve the capability to and units. Research in this area will develop and
integrate logistics factors into Defense Systenms demonstrate techniques and devices for evaluating the
Acquisition Review decisions, to assess alternative performance of ground operator teams and crews. It will
system designs and predict logistics resource also determine the impact on performance of such
requirements; to accomplish the logistics support factors a personnel policies, training, operational
analysis (LSA); and to quantify interactive relationships procedures, environmental factors and organization
among the integrated logistics support (ILS) elements, policies.

The maintenance performance area includes research and The training simulation area deals with such things as
development progranis to improve the effectiveness and electro--optics, computer sntrated imagery, and
efficiency of personnel and organizations responsible for motion cues for flight simulators that are realistic yet
the maintenance of Air Force weapons systems and cost-effective. This area will eventually be transferred to
support equipment. Programs involve the development the Flying Training Division of AFIRL.

7



COMPUTATIONAL SCIENCES DIVISION

The Computational Sciences Division operates the and flying training programs, and from the Officer

AFIIRL scientific research, mathematical, and Training School and Reserve Officer '[raining Corps

statistical computer data processing center in support commissioning programs: and records reflecting

of the other Laboratory divisions. It designs separations and losses from active duty. Special

advanced rapid retrieval techniques for data bases purpose longitudinal files have been derived from
and provides statistical analyses of personnel and these data bases. These longitudinal files significantly
training research data for a variety of agencies. reduce data processing requirements in many

personnel and training research studies.
The Computational Sciences Division has developed
a series of data bases containing information "n The Computational Sciences Division develops
personnel and training systems. The data bases are statistical and mathematical procedures to analyze
stored on magnetic tape. Software to process, data arising in research projects throughout the
organize, and display selected information from a laboratory. Special techniques have been
single data base and to consolidate information on a implemented to analyze the psychometric
common subgroup from two or more data bases has characteristics of aptitude, interest, and attitude tests
been implemented. The data bases include records and questionnaires. Other techniques have been
on all active duty Air Force enlisted and officer developed and programmed to combine background
personnel at 6-month intervals: Air Force Reserve information optimally, analysis using these methods
and National Guard personnel- records of graduates are used to improve Air Force personnel selection
from basic military training, technical training, and assignment procedures.
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FLYING IRAINING DIVISION

"'he \dan' ed Simulator for P'ilot Training at
W illiaois .IA i a marvel of ti hnology and Ias

-- heen ,ifett .i r used both in researcih and
training. Originally ronfigured a. a T-37t
aircral. lie ssheni ha, Iee.n kodified to train

( pilots Iransitiotiing to li %-I0 aircraft.

Responsibility for research and development in as a T-37B aircraft, the simulator system has been
flying training technology for AFHRL resides with modified to simulate the A-10 aircraft and is now
the Flying Training Division. This division develops, being modified to simulate advanced aircraft, such as
tests, and evaluates existing and newly-developed the F-16. Using the advanced simulator, the Division
hardware, programs, procedures, and techniques for conducts research to define simulation equipment
improving all phases of flying training programs. and techniques which may lead to improved training
The Division is collocated with the Air Training transfer and better operational simulators.
Command (ATC) at Williams AFB, Arizona, and
has an operating location at Luke AFB, Arizona, The Division is conducting research in flying skills
with the Tactical Air Command (TAC). The maintenance and reacquisition, low level navigation.
Division facilities are accessible to the Air Force air-to-air refueling requirements, air combat
flying commands (ATC, TAC, Military Airlift maneuvering, air-to-ground continuation training
Command, and Strategic Air Command) and serves simulator visual and force cue requirements, crew
the Navy and Army as well. The close proximity to coordination, operational test and evaluation, and A-
the Gila Bend Gunnery Range, Tactical Fighter 10 and F-16 syllabus effectiveness. The Division is
Weapons Center, and the Air Force Flight Test also helping accident boards simulate the conditions
Center enhances its interface with the operational of aircraft accidents to improve the data on which
community. their findings are based.

The Flying Training Division operates the Advanced In the future, the Division intends to assist the
Simulator for Pilot Training (ASPT) and conducts operating commands in tactics research. Simulation
studies to exploit simulator capabilities for research is planned to determine the requirements
improving flying. ASPT is the Air Force's most for simulating the NATO scenario and wartime
advanced and sophisticated simulator developed for missions to increase the USAF force readiness.
aircrew training and research. Originally configured

| 5)!



OCC UPATION AND MANPOWER RES EARC It DIISION

The Air Force has 5.50.000 members and thousands performance and t.lassifi.ation siructure., and
of jobs ranging from cook to computer speciali.,t. developing the capahility to identifv skill
from auto mechanic to aerial gunner. and from deficiencies and organizational prob.m areas.
personnel Splecialist to munition expert. Matching
the right person with the right joh require,. jo This Iiisi on has doehblo.d a runu , -ha .d
analysis and individual qualification assessment. The Person-Joh-Match (PJ ) Svstem that has been

A FII R . division responsible for research to operationally integrated in the A ir Force Recruit ing

improve work force utilization and mranagenent is Ser ice Procurement MIanagement Information

the Occupation and Manpower Research )ivision. System (PR OMIS). PJM1 is a sophisticated algorithm
that computes an applicant's best job option,, for a,

The Occupation and Manpower Research )ivision much as 7 months in advance h comparing hi-
conducts studies on methods for collecting, interest and abilities with those of hi.
analyzing, and modeling occupational information, contemporaries and Air Force needs. The primar.
structuring work into jobs. specialties. career ladders. output of the system is an ordered list of job
and broader management categories. and opportunities from which a person will choose. The
establishing grade. pay. training, education, list is ordered and limited so as to maximize Air
experience, and other job requirements. The Force personnel effectiveness. Recruiters indicate
Division does research which focuses on determining that the system, in matching the applicant's abilities.
characteristics of jobs. developing methodologies to interests, and A ir Force needs, virtually guarantees
apply occupational data to training and instruvtional placing "the right person in the right job."
systems, evaluating the impact of transferability on

i( 'c 'n , p a i , , r n a n l d l a ti l H ... , .r 1

I?,.,arci t i~i..,, mr olI'N I,.
Atlg.,ri l i fI',r Il l Ii iJIh-
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PERSONNEL RESEARCH DIVISION

\ l lf ,..arfrh (oi \ir I",orr.- ISJal.

'ilot I'rograln. pilul tlilicailt n ergol.

1 st r, ssssin sl}x la'.k c' srtdiiali g alfilhii,
giit a d r(sr, ; I S usss)hlt i is tor tsvIisg dI e i4 '..
Thein, tu" 1% %a c'miducled b% v ie'nti,(

A major portion of the Air Force budget is personnel systematic application in Air Force selection and

cost. A major contributor to personnel costs is assignment programs. The Division meets research

attrition of first-term personnel. Of every 100 non- and development requirements for the Armed

prior service accessions, 15 are lost in training, with Services Vocational Aptitude Battery to support Air

an additional 10 to 12 lost during their tour. Over Force single managership of this battery.

half of those completing the first our and eligible to

reenlist fail to do so. The Personnel Research In order to improve selection and classification

Division is doing research to develop methods and techniques, the Division is conducting studies of

devices which will reduce untimely attrition and personnel utilization, job satisfaction, and career

increase career motivation of Air Force personnel, development. Among its research efforts are projects
to determine the impact of assigned work on job

The Personnel Research Division develops satisfaction, retention, and the development of

improved methodologies for the selection, career intent. Efforts toward the development of

classification, and assignment of Air Force military measures ofjob performance to be used as criteria for

personnel. The Division conducts research into the selection and classification measures have led to the

nature of individual differences, methods of development of a performance appraisal system for

measuring those differences, and means for their Air Force civilian personnel.

II



TECHNICAL TRAINING DIVISION

The Air Force inventory includes a vast array of course management for up to 2,100 students per day
complex and highly technical weapons and delivery in four selected courses at the ATC Lowry Technical
systems. The sophistication of these systems, the Training Center (LTTC) and to provide a research
need to maintain a high level of readiness and the facility for a continuing program on development
inherent personnel turnover of a voluntary military and test of instructional technology. System
system demand a high level of technical training and development and integrated system test were
skiil upgrading activiity. To meet the need for completed in October 1977, and the instructional
continual training, the Air Force has evolved portions of AIS for the four technical training
complementary systems of resident technical schools courses were transitioned to LTTC at that time. The
and formal on-the-job training (OJT). system demonstrated significant student time saving

when compared to conventional methods of training
The Technical Training Division is responsible for while maintaining and improving quality of
research in the areas of technical training, graduates.
particularly for developing, demonstrating, and
evaluating improved methods, media, and systems Continued research in the areas of computer-assisted
for technical training. The Division is doing research instruction, computer-managed instruction, the
to determine what training is best accomplished in development of simulators for maintenance training,
resident and what training should be done on the job. and the development and evaluation of instructional

and management techniques to improve the cost
The Technical Training Division has developed an effectiveness of the Air Force OJT system are the
individualized, computer-based, multi-media, major research and development (R& D) Thrust of
Advanced Instructional System (AIS). The system the Division.
was designed to provide technical training and

jt

Si| II. Propje.t S,'ienlist. working with an Air Training Co nmmand Instructor, tests the FiIlD (6883) Flight
4o n erler Statioin.
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FLYING IRANING iECHNO() ,Y

Title: Advanced Training Features and Concepts in evaluated within the context of a carrier hinding task

Flying Training Simulation The task is similar to the weapons deliver% task as
well as to the overhead traffic pattern acquired early

Description: In the first of a series of studies to be in training by the Air Force students. The focus of
conducted, pilots acquired a manual weapons work in the coming yrar will turn to the
delivery task (the 30-degree di,e bomhtask) under development and application of advanced training
an approach where the last link in the response chain features arid concepts for tactical flight siniulation.
%as acquired first. Performances under this Studies are planned which will address specifi,-ally
approach. called bat kward chaining, were compared the utilization of the A-10 in a simulated high threat
to those of pilots who acquired the same task under environment.
the more traditional whole task inethod. When
training time for the two methods was equated, the Impact: These studies have provided a clear

accuracy for pilots trained under the backward demonstration of the ways in which advanced
chaining method was significantly better than that instructional support features of a flight simulator
for pilots trained under the whole task method. Of van be applied in actual operational training
additional interest i, that in the time required for situations. The backward chaining approach to the
seven of It) pilots in the backward chaining group to weapons delivery task Itas been favorably received
reach criterion, only three of 10 pilots in the entire bv simulator users in the Tactical Air Command
task group had done so. . second, closely related. (TA(*) and is impacting simulator training being
study sought to further extend the training conducted for T AC on the F-16 configuration of the

efficiencies developed in the earlier study. In this Advanced Simulator for Pilot Training (ASPT).
second study. the simulator arranged for the

presentation of immediate 6isual feedback as to the Benefits: The results of studies such as these are

bomb's impact as well as to automatically reset the helpful to those who utilize flight simulators. and

simulator to the exact conditions present at the- time point out which instructional support features offer

the bomb as released. Through the use of promise of greater training efficiencies and which

immediate feedback and -freeze.- a significant may not. Together. the results of such studies perin it

reduction was obtained in th, number of training the eventtual development of more effec.tive

trials needed to acquire proficiency in the critical automated approaches to flying training instruction.

final leg portion of the task. Research is continuing
to explore ways of improving the instructional
effectiveness of these and other automated Tade. ,ir-rew Performance Measurement for Air
instructional support features. A third study in the Vnnbat Maneuvering Training
series addressed the effectiveness of the simulator's
ri trd/pla,, back feature as cormpared to the use of the ie cript, ion : Exploratory studies were initiated ti

,am#, amounl of time for additional student practice. define and describe candidate concepts for
lhe ta:,k was the first two leaves of a cloverleaf me-asuring aircrew performance in simulators that

maneuv er. Students were undergraduate pilot provide Air Combat Maneuvering (ACM) training.
training (1i°T) students at a pre-solo phase of Iwo contract efforts were ,ompleted arid will be used
training. The results showed that by the end of in subsequent development of aircrew Performance
training, the performance of students receiving the M easurenent (PM) systems. One effort provided a
play backs was no better than that of students who validation study of the Good Stick Index (;SI ). The
were simply given the same amount of time for GSI is a measure of the training Tactical Air
additional practice. Its a study soon to be conducted Command and Aerospace l)efense Command pilots
with the Naval Training Equipient Center on the receive during contract ACM training programs at
Visual Technology Research Simulator, the use of the Vought Corporation Simulation Facility. The
augmented visual feedback and freeze will be other effort was conducted to develop
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an app~roachi to IM for Xt M itnu t o 1lvriit r)a' 1r/1 t i I I- r I o it: T Ft it neasur,-s of a ro t,a I
pjrilim mary invasures for the assessatenet of one-0in- (heart rate and ,kill iondiiitaric- reflletted. in a
oint- frev'engage'ienits in tihe Simurlator for Air-to--\ir gross sense. thei de4grete oif .iilijt ilA olN.'initIt in Owr

Cmibat (S it V) locatetd at [Luke % FB. klso, anl in- task. ind boilh earle and( late ioinpiints. (if ifi

hoirse effort %its intitiatedl to evalirati VI' nie-thod, cortical evoked rvp;onw~ '.arif-d re-lialil% ilhti task
iusedl us. \aiv eitd X ir Force test uits at % (:M iificlt and performtance. 'Ihi %i tiv Llrall% true

range. in all louir e\perini'nts. [pit thec rtvirlt.s ivre in 'irr
Ovl- it ofnte experiments than iii oittirr. It %a

Ima ct: The- resualt, of titie studies %sill bved1 itt i,,iilodt'd that tihe ;is iiioptitsiological asw---i.t
thc on-going dexioitolt *Ii perforinant v mtearlr oif atijtititn ait d a ro ita pieseilt Ia Ito Itvn i i
itir itlit 11

oI ra tge 1)1 fl floig t ra i ini g I ro g rains. 1, % irful Itiithodo log.% fo r a c .i it g It itioit

\.Itiritigh the tootal ciiiieptt of PM~ and iltic resultant wrfortuaniev.
trainiing effiti'. vnies art sidl in itork tages of
do.% t I tip n en t. t li1e coi it p0 1 . t 1 it of ti vs It a %t v 1 rit efir. : As .vssninit of inurnan perirlintanc,- lia,

libitatitiall" icriasied the iutde'rstanirnig oif Niable become ititre difflitllt as thei odnnitxt if an -
PI' nmethods. ttrachine ss' Nsteins has increased. The point ia, bein

rea# hd Mintrv bera'.itiral reisearch fin ut '1tij1 Its onil
Betlirt ts : D~evelopmenint of I'MI techniques thait can tie limits imnposi-d liv quantifying iteha' br ii territi

lie usted in AN sitmulatoirs arid by' aircraft it live i of motor rt'sporlses oily. P~s1clitpliv siobtgii a]
enrgagtrnts live-r ~AM range facilities will 1trriside aSStessinint of the internal state oif tihe opitrator silov -

significant indicatin otf t ransfer tif train inrg andt promliise (if providing the tools ito take this stejo. 11%
training accountaitilits . (-ourihinirig behavio ral and ps chopli% siological

assessrnnis. a more i ornprehensi. e profile of ifltni

performance should tin erge. T1his should pernmit a

Titde :Attention and 'llak Complek~xity as Indicate by greater understandinrg of the conditions under wicih

Phsiojloigical Indices .performoance deterioirates arid should point to,
techniques that will mraximnize pe'rfotrmance.

D~esc ription: I lich obtjertive. of this research was ti

dievelop pihysiolotgical mteasures of pilot attentioin anti
workload. In later studies. theev measures will itv Tie: (>ust-Effectiveness Meithodolo~gy for Aitx' nw
used in erinj utit; iiir with behiav ioral nmeastures oif Tra iling 1k vices
ptilot attention and task difficulty. in otrder to
optitriallv st-tuetu re flighlt siminulation r training Desc ription : A compuiter nietlodtltg and the
programs andi eq~uipmnent. ()tno initial otbjective was associated softw are he rv devvi'hped for ev aluating
to estabilish laborattirv proedulres for handling the the cuost and training effectiv eness of desices lised( in
Sa rg e (I it a it IitI iiv s to f (I a I a i n v 4ii v ed( i ii aircrew training programs. The priniar pturpose of
pisyvhiiphysiolrigical research anti to insure that all the ntethodolog is to identify the most cttst-'ffectiv
Components of the cormptuter laboratotry were' tix of training devicies (including aircraft.
funi-tioning p)rlperiv. The variables otf heart rate, siniutlatours. and part-task trainers) foir aircrew
skiti conductance. cortical evoked poti'ntials. and eye training for a gi ven wea po n sy stein. Thet
mn 0 vetin t h a e no lt been in ve st i gat ed mnethodology is applicable to training programs at all
siulutarne'ously in utrtviilus research, and a se-cond levels for both existing and fruture' weapon systemis.
maajomr oibject ive of this st udy was to inve-stigate- the The comnputer model requires input data tin training
interrelationships oif these variables with each other requirements anti device training capabilities. Some
anti with perform anti'(in two coni riatin infotrmation (of this inform ation is not routinely available. amid
p nt tossi ng tasks,' Twi oco in inot tit Ie a v ioI ra I some (e.g.. training tapabilit y) "mutst uoftern be
inforrnatiomn proce'ssing tasks we're use'd iti slt dy fotur e'stimnated in the absence of hartd data. The miodel
physiologiical variables: heart rate,. skin conductance. use's device re'quirenients and capiahilitie's data to
e've movem ent. anti cortical evoked response. II eart ide'ntify all mixes tf dev ices that can satisfy training
raft,' anti skin tonductance were studied as indiucators requireme'nts, it then uses dev ice acquisition and
of autonomuic aroutsal. I[he cortital evotkted ptentials operating costs to select thi most c'ost-effec'tive mixes
were re'lated tit ati'ntitinal state' and t hi' comrplexity of (Ii'v is for acconmplishing the training and toi
oif stimtul i being processed. Thi' e yei maove'ment data comnputt' the Ii fi'-vile cuost s of theise' se'ts tof de'v ices.
wiere utsed( in thi' irte'rpretation ofl the cortical evoked
pote'n tials.
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un pmrl: The- moiii is designed to coriiine- cost (fata m(It~l -ll tit (I %aIifills ruitiiii .1 S/ l P() pcci I It

,iti t rainiting effecti i (I datIa so as to( pver it i di tciitir- option- to he. ti-tcd. F-light Illodi'
4lc'I siofls %s ItIih ri -Iuire tradc-riffs biet % eit Ih tliv%,. 4eifutter %. ([Ill D X) ri to Vro (I''. I). II. atnd f % % I,
The- modiiih (i) ciiisisti'nit ovier it broiad raiige of' Flight miide do-chltr H (FM ItH) rviioi iii oirfi If
trainntg sitiiatrioiis. (bi) flvxibifi i accommriodating a i o 1 \ 1 . \N vapioi itiodi ifi-cli r \ (~ \%\1I I k

oififiprtties of data ipuitarii iiifliirts. (() rinioveif Viii ol " %. \ i-ap'lns rod di fnttc r B

,it fficiritIIl Ili prhini %v ito pf-irnl1it- Inusion of' a rio-moid FI1.. TI. anid 1). l['it, [P1 is r, plaiid %kit di

%arit I% ofI ig i fi (an t f Iac(to r,. id (d I iipeIv 4 ]to se roll l)iar -AhIt i I ctIiit Itevrii- d.A m Iii iIat(o r stiii itI"s
(1i s ig IreI tii 1)roiif d vI ref IIiri it r~ d atat afdlre-s-irig,

1;vnigt%: T his irtf i..apiplcalile to tliv analn sis of thisc i.siii- liich %.oirlifli 1w fril in pilanniing flight
lioth ixililig alod foitiri airvre% training 'stslins. I! telsts fo r atI ro rv 1 Itofr-ili Iii ro- Ilit Ii i of

al-. iimiirilii tip the, aiial~ is oif iriari' aspiiits oif altiroati~q i ijla..
raint itf01civit icss to inici dicriniiIitii of (it

f I %1,v 0 A" fctiii1'-. (1) 1 t-fti Inptiru1 [i X o I I~f Jn1ifi( t I -t r t i i ,onifigirratiiis -if' IfI I f
i%-nI'l '10.% irv. aini (c) thn ifitirnIII nu 14-loifn vmnt sv nit fo Ito gp Ai vrv foiiilti d .I ign iifiicairtlI. affect

inI lt oif ialion 1itrat,-ites foir t raiining divi. ;ierfoinianii iii nan igatiiirt ail I% vna 14ii I I ii %ii'

tasks. \ ariiiii. nedd im pros emcnit i n t
coiifiguratiions wevri idt-ritifil-d.

11th I~aU~ bili f Xb* litt~sel~eitis - p )Lsfil I n c/il.: 'I i re..ilts of thiiis ri-,earnfi Wi'ri- it i izcd
Senrilnlogics fordi t % 11) lit n-rft Ili inrrise, the iffec~itinris.of' \-Itt flight tests of the

fi snripli''n - lii conii tohe voith Owi ilstallation itiIS a it(I Irif fo 1)Ir-oig the numbeir of
orivs vqtirt fo eialuation. Ini addIition. this

,f mli Iiiii iianigation ,%tvmr (I NS~) Ill t111 \-10t risiarih fironj if iil a broader bsc (of" pilot assi-ssinin

,i r- ri ft, ai i c\I ii i i iNIli hoilog ' %is firiifisii fiN of Jiropist-d s% Iliboilogp than nsiiili fie a\ ailalu b\
I b- \ -ron ol - il % ivot, II %isi n, k 1 0 S , to-ll, flight tests aloIii.

Pri-grii I tffin'v \SD %tl, \-Itt I.'(t) for ihi X-ft

it lii INS [lie iing 11! It iipla%, airs1iid ( k! 'Utie-: Esa liiition oif the( Transfer (it' Training of tin

K i ititifi ( \1,F. roll fiar. oldi soiig N IL.). gun floorn ()pi'n-trr Pait-frisk 'liirner
roi (11A 1). piiih. pififlir. anid retiife. Flic ii% ru1 f1 f)

%isold if i nagnoii fiiaiig (If ). %eriial nloiit, I)i'si rjiin : iThe puirpiii- of tis rvsiarifi Aas it,

,title alter (kn In ). iine aingl (DAi). toital neloiiti as- ft( trainiiig vfIvciitix.'is ill Ilic Boom~n

% i.tn, r ( IA in ) pesiratini Inudi' (P)). tHin' to O)liiratiur Pirt-'Iask Tlrainer (f1(TT1 l'). ant air

(i.-0 ilia' loi (FT). and distanici' to ifi,tinati iiri ( I I). 'le' re-fit i it g sirunl Iato r. Tl'Itrec s i ifii4- ifjivct ie wincr

roll liar %ooli lie rijilaied4 it ita flightpatfi laddcr adtfrissoidf (a) tii ditiriniote i trati,fir (if trainnu

4fPI. andf digital pitih would he replaiqd with friint i tellc hI'' to thie, 13 aircraft for titi'

digial (Ifn. angle. ill thO w f[#- II). Thr 1I1 ft Cortbfat (Ire- TA1raining Si-hof0 ('T S hon
lfi-raiv iii tii riuide-flight titodi14 ( FM) for ni0itrat or st udfiiit (fi) ) t)i v% alIiiate, th Itvvffi~c iti inue- of

Ila% igatiiin ti the, target area and weaiins mnoifi the# IMPTT1' in the( Ctentral ):light I instructor (:tl sru

Min M ) for weaplins ifilinirn Th 'Il(C and ritlicle are- (;F1) inhere it servs its the sole training ifn iie-.

not proisrnt il the, F'M. arnd \n I is not firisit in thne anid (c) to estimate, the iiist-aniiauni poitenmtial ot

\1 11 .n 'Illii filiiwing thiree issov. arose- concerning thev 1301)ill' in the, CC:tTS prougram.

dispulay fiormat for this ailifitiiunal %nmbolofigy. (at) I izuon:CT std t randi h#IM T
Shiuulil thv stanidard sliding sc ales (tapes) fu r rtilizrv ig if(ISa l stuiut tain ed t-ing th v41i'll
a irspteed artdi alt itrude lie ri-p1aced wi %% if digit al real "u rhe Ii ri sii I fia I o r r eulngatnlr

(idirntr)in oirder ip proiili# a less cttefred1 (51) vvrsus ,I ti rauf piroficiency in the K C-f 3.' k

ff1ft?(Ii Shuldtheflghiarh laderdrit wth air refuelling skills than d]id studenlts traine-d hIN thii

the, total solovitn vovtiir iii orde-r ti portray yaws andi staridaril friaus lition lipirations. furocenluires.

to reduce, [lt r ,Iiere shifting eyei fixation at anti icommunricatiiins. all I101"TT-trained situdent!

critical ittnenis. or shnld it remain stalle Mfiung t hv were- iul oir sufleriiir tol tiv stude-nts ill the standard

central axis (if the- I1l f' 1) That is, should thif ITl sylbs I sing the- 11(TTil as at surrogate for the-

drift lin ordrr that the,,, i and ill. are" alIways K C-f 135 A .inlst ructor Itraineves who recei ved all

aligmed w ith the flight fiatl (o f ill, aircraft ? (c) W hat t ra iinrg svssiii s iii tre 1 IPTT denrlo list rate'd

dfecl tt r oi i onms shouldu Ili ftc i muph vvd in flight
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proficitency equal t) that of instructor trainr't', h[o 'tide: F-I 5A Airrft (Eag~le) Flight Simulator Follows-
receiled all traininig in flt- K ( -l 35A aircraft. Thiis ol Ope rationalI Test and Eval!ia ion
1: I training transfer ratio afforded bN the di rt'ct
substitution of H( IpTT training for aircraf-t raining litcs 1 Iitiof AIH 1,i I was j'ked ti a~sist in I lw

in training experienced btoomt operators is a st riking opetrational e- aluatito of flite -i. 't ircraft flight

cotnfirmtation of device effectiveness. siffikolartir (F'S) in the op;erations. 1raitning, and
lttgi-rtts area. [he effort focused oni 41 aloanaig fte

lien efit,: The uto p-r wasshon to be an efficit-ni fidtelit 'v of the F'S. validating c0111put Cr ct,,tring

mnediumt for training all aspects of boorn operator aigoitin rs, and testing the t'ffective'nt'- of
skills. 'The data indicate that the transfer of training in,,truct tonal mrehrdtdogies used in, pall1- i-ior

alue from the IIOPTT to the aircraft %a, ()7,, in training. In adilitioin. Fpott'ritial areas for r'rhainirrg
flt-e CTS. program and 100i in the CI IC programt existing training fprtgraiiis wt rf idteitifitet. Thc'
'Ithe findings (of this study' will re'sult lin substantial Instructor O perator Stati4r, was evaluart'd. t0it

changes ini the (A IS and (:FtI training projgrants training tffectiveness tif the F,'- wa~s tested, and the-
artd in great ly red uctd training costs. lift, (It])' rust of the F-].) sinm~imo vhas determined.

Impa/414 : Byv allowing dir'i t comrparisotn of tlh.

fitit' :-3A Ain'mi 6endie) flight SirnulatorFollow- evalutieron ws~eiwt ntrj~o io V
evlutin.discrepainie, iiift-n com1puter scotrinig

On Ope rational le-st arid E'valuation systemr were identified and reconimendartions for

l~escripton : AII 1, was asked to assist in flit,: inm prttvem nit nmade. The If it in an IFactors

:i .\ ircraft Flight Simnulator Follow 4)n Operatitinal Engirieering evaluationi of tit' intstrulltor/(tperator
TestandEvalatin WO& E reltiv to raiing statiton (10S) highlighted( several disc'repancies. and

ca1pabilities. psthological fidelity, and human aptoprte nri erofmendtins ade chathe w oite

iattrs enginetering. The task werer to assess thc IOM as the suibjectofera sepaae studlitf train gb

psmchlntdogit'al fideliy tf the flight simulator WlS). W a h tbeto prt tjo rln

theapatiltv th' IS tt tainthert'~tirn' tffe'tivencs, w hich led t o tile generation of inputs
thek- (u apabis tit' ithear Factoranineeing tif tht' for uset'it friture lOS de'sign anti training. 'The lift'-

zIn t rn tctt i he feian fares r -senifeinll of ft, tcststd provided tht' sv stem w ith cost figurt's

.outpaltbilit% 14et'wen i te FS instrT-tiorial .features fo -cprga elmnthuhFY1

lIrjstrijetor. (ton~olv andt H adit, Airds Cornsolt') and ie neifN: [hi' bent'fits accrued from thet findings
fit. iiptratttr* funcr io mis. arid rectomtme'ndations halt' resulted in ii trtvked

fmpm lt: flit' corist rtictitui tf the F'S was physically train inrg tapabilities with reduced inefficit'nc'ies and
dictated ~ ~ ~ I; h icatccpt sscsadr' inacetiracies on the lOS. Overall. te utility of the F'S

dicate iy te ircaftcokpi. s schstndads has bee'n enhanced as a functional dev i~e for
dittato-d its varimus ,pecifications werte in many castes opt'rational training.
exr ut. Further. thi' natutre of the v isuial systtem
restrictedl the trainability, of a nutP ter (if tasks,. The'
'rnmpaibility betwee'tn tlin' F'S instructional features
j4i mift' consolt's and tht' operator's furittions were Tidle: FY79 S'umulator for Air-to-Air Combat CSAAC)

ajt~ed. and thost' f-.iures which wotiltd enhance System Refinement and Enhancements
Jit training capability of flt-t I-S were ide'ntified for

imtiprovemtntent. H tt'trninendatioris were nmadte ftor Desc rip tion: In the' continuting prtcess of refining

training e'ffr'ctivenetss arid ope'rational t'ffe'ctive'ness. thr' Simulator for Air-to-Air Comnbat (SA A C
through managt'ment of tie mnaintt'nance contract by

lien efits: Inclorporatiton tof r'ctmmentnde'd rhanges the Air F~ore' II uman Resources Laborato ry,
shouldl significantly aid in fuarthe'r develIopmtent and significant enhancenients affecting operational
rn'fintmntn of an e'ffectivt' E-3'A mission crew training, training research, and maintainability were
training program. inr-orpo~rated. The Adaptive Marteuvering Logic
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(AM I.) programn. refined to provide an effectivye. methods to reduce these react ions. fit rvspo n-e to a
computer-driven adversary in both I vs. I and 2 vs. I series of reports that pilot trai nces ex perienced
moledes. has been expanded to include a canned, dizziness, fatigue, nausea and vi vidl visual flashbacks
preprograinied target aircraft flightpath program of experiences after intensive training in the SA AC.
usable- for both operational training and training the T'actical Air Coinmrand (TAC() requested that
research. A fourth central processing unit (CPI1) AEI RIl, study this problem..An interview technique
plus peripherals has been intergrated into the was employed to gain information directly from the
operating system along with new linkage to the visual pilots. The group of pilots st udied (N 48) were all
system. Additionally, the cockpit instrument panel fully -qualified F-1 pilots who were being trained in
of one cockpit wsupdated toi an I'4E' configuration the TAC Air Combat Engagement Sim ulator (TAC
with the inclusion of a new in ultip~e weapons select AC (ES) course at L.uke A FB. The pilots were
panel. Finally, a video recorder has been added to interviewed on the fourth day of the 5-day course.
the remnote A ir Com bat E ngagem ent D)ispla y after having had extensive experience in the

VcEDI) as a further instructional aid. simuilator. The results of the interview revealed that
only 12.5"1 of the pilots were symptom-free

Im oet Th imrovd . M . efecivey d ubes he throughout their period of train inrg in the S AAC(
trainfing utility of the simi ulat or by prov id inrg The mnost frequently reported sym ptom was nausea.
instructional capabiilities for a student in each which occurred in varying degrees in 79.20 , of the
cockpit by a single inst ructo r pilot located at the pilots. Other sym ptoms. in order of frequency were
instructor operator console. The preprogrammied balance problems. (iO.12"% profuse sweating.
target aircraft, a new research capability. permits a 5 1.2W0% : sense of spinning. 54.1 2%( . sense of
co(iiiparat ive evaluation (of perform alce of a nuin h1er abnormnial maneuvers. 25.00%y, . and other (headache
of pilots engaged with an opponent aircraft operat lug etc.). 22.9)%, . The occurrence of symnptomns was thus
in (-(inst ant. predeterm ined inan eu vers. TIhe showii in a large proportion of the pilot group
adiditional CMP andi visual li nkage have enhanced studied. One of the main contributing factors for this
thi' availabilitv of the siminulato r for t rain ing. high proportion of nausea cases was considered to be
expanded its use for off-line program development the frequent use of the freeze mode on the sim ulator
it"(d software refinements without interference with particularly d uring high risk task loading in air-to-air
ongoing training programs. andl established a stand- Combat.
alone v isual maintenance capability improing
inaitiainabilit% oif the si sein. Imitegration of the urn pact: Th study, of psychophysiological
miultiple weapons select paniel. replicating that (If the dysfunctional responses in the SA AC has led to

F W. as mnade Ito enforce procedural training with Several modifications cof the instructional procedures
actual aircraft swimc'hology . The remote video ainied at reducing these dysfunctional responses.
recorder has prov.en to bee an e'ffetfive deberiefiiig tool Further studies are planned to include the nature (if
w hich pro% ides a near real-time repla'. capialiim for ft he d~ sfunctional responses so as to make further
reijew of engagements liy aircrews im mediately. refiiiemients ti prccedures.

uponegrssig frm Iainng sssins.Itene fits: Ti he benefit (If this first study cmi
llenefils : Tlhe benefits acc-rued fromn incrjorpating p.,ychophysiological disturbances is that it has
these changes hav e resulted iii imtipro'. cd plroidured( a more thorough assessinent (if the
nintatniabilitv of the .se.e'nhianiced its probhlemi and has suggested a line of research Ito study
av ailabillii'. for traininiig. reduced the possihi lit" of the pro blem.
pro%. idimig negati'. e training froin incorrrect
sw ithlogy and enuhatnced the utIit'." oil the dvice
for performing Ml~inrg t raiing research 'lide' Simulated A-I10 Comiba t Envirnmnent

D~escription : The prpose oIf this study was tel test

Title: l's'.~heph's iclocgical Effi-ets oif Thuitting in a the feasibility of rising the A~dvanced S im ulator for

Full ise oin S'imulitfor Pilot Tlraining (ASII'l) in training pilots folr combat
in a simulated hostile t'nyiromntuetit. It has been

Ihesr,,Ion : The purpose of this studs was tol suggested that in tihe future. complex flight
e*Valuate the psi .iieepiisieolegical d% sftitetiorial simuilatoirs will niot lie liiie simply Itoi procedures
re'sponfses which occur in the Simulator for Air-to- arid instrumniett training. but will serve tihe niici
Air Comlrnbat (S AA( ) anti it) exlocre poissible
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inurentntallN increasing the weight oti Ii Ith !pe.ialt it pa ( /I i:rI f rl : I lrratioi n fr in I
K ,toie'lA-.dg Test (SK T) factor. (It) to analzc I tIe tandarditcd'iholmhlotg, as ,--ing safe-t, training

il 1)a c'l o un l it nor f i t I a l t, n , I it n hl-d. Iud lti' ri-,'d in , rc.1,i, '.t with othIr

inc.reil entIaIll, i nc'reasing btth the %4.-ight on IIII- o.,ujatirnal anal, .v- data I'. te 'hni al trjir'Jni

K T factor atid ite weight ri the- Proliotionki Ftrio,-, ',jirse- eh.,igners and ilnanager. to inr mi' die niaximrial

Examination ( 1 FE) factor ailtaneouslv. and (C) leolrottlJ ritilizalilr of traininlg titme. Application
for those Air Force Specialy (odes , hilh require tI of this linethoedolog across tasks and job, could also
SK'F. to aiahze the impact tit rlintiorites., %orltirti. Ile usel h% Air U'orce inanagenet in projectilg time
atid junior airne-n %then iilclrinlntalhl intcrca.hng lo.,, h' a'cidenl

the weight on the IFE factor. ll planeld %sork in

sllpliirt (I PR Th-33 has lie.n comleted. B le efi t.: Iri.plenientatioi of thi rltehodolog

should resit in irllrtoted job .afvt,. axuridanr 'I o

lriuctll tiliznition -Th. eA \1", %t d.- eloped bN lIr-ot-al injuries, reduction of equipenti.'t titti''
.F Il IlI. in It 1908 1I j1rovid a i1rt )rit Ierizid and re'diicliln il inaterial ltos li' to oti-thi.-iti

promotion systemt that %as both equitable aind i.itl' actidcnts.

to airmen. nill.i tle in) 1 lemlnretatioen of 'A \A in

IiQ7il airmen in grae'- l-t through E-7 ha.- Ieit.n

litel fo r pro it t ottt it 1I td o t te i r l : lDesit n ig itit National Skills NIarrkt 
M  
od l for Air

rut at h- it at ical %I, itghted couiltsii' proition t F t Efistled let' tntnie
IC UV 401, I lli~lilig ofl i\ priomoltioni elttwn~l fato"l..

'lit' %t-1i91l and factors hatrc livt titeriodicall)% .s r rip tiiln I). taile plt(I- .ificatiton, %t.re

reeI-altated by .\FIIRI rnlith. rsearclth oilttones dI-%heloed itn diit stith tIo de,.,riti' feaSible otiont

tised tI recotttt lttl tty% ittliro'. itit-its to Ith iviilallrf r t i tt, irg athd iltii-t'litit a Nationtal
cititingu 'A*s.The rsulis tif tine aallih' Ii ill assire' skills \l arket '%i edvI - .it ttifirica Ii la.vd

ir I'r torce mlanagers that no 1 r.jpro-od titodificatlfln tore-cahting tiodo.I Ilif o,'notiri " a.'tilh itN itt ( .

t 1A \1P.S % ill hate ;rt adiers, effeci tiliori wolltul or indiitirial ati oc iaiial laltor inarkets in which
tittoritie-. ilw' l Vorkt' AOinp'es for its labor. Vtssentiah, the

itodel formuitlated irt this trudl consists of three bas i
t' l r t f t t i anal% titc' rinponitits A hivi. in comtiiation.

rate1 t. iterl hees cofti#ilIt it overall iti itl 'tieril produte detailed fireasts of national laltor iarket

oftd \1,~ ert--ie i ttrni -r 'A .M Tit prmtionft iCtolnditions. and gen rate prrij.'rtitns of the tolal

iv 'A \P. are. iii trin. irtutojeti. it(I itt of accession and retentiont of Air Fo'ire enilisted
st'l-titts. ite irenl tattdhig iorl .c r-jttatt. of ptersonntl. Tit basic analic i'oinipituents iiclude a

the-' st-tnt, a itrte.~ hiher tl tirhal. irtireaed non-1liilitar, lalor mutll. a pioptilation projection
filodule. and an ac'c'v-sion/reterttion rate forecastitg

itoilrle. EK ach of these tnmpolltenents is then

subditvided inlo otte or more analitic eleintis A hich

'lid*- : :i.4 4 nitit tfSa ft- T aina ingitig liritities for Air aldress dislintl aspctts of the' genr-al issue examitned
Fome job% itt fli antali ' comtponetit. R esrults of' this effort are

dorlortit.tti-ld it, A uIInI. :r R -79-32. 1)e1ts ig o/' i
PI)-sctr.iptio : F rtm fieli ilso|t'linns artu accident tt fort of .(Skll.% Marjrk'et M odel ]o r A ir For'e'

data r.,vies. the. Air i"OtnC' Insie'tit antid Safet% 1, n hlsted Pe-rsnront i. l ipoli hed iii Septemttber 1i79.
ICente-r provides inlutl ti It'ihnical training course

designers it, ii u t,, that jl. saft-IN -relait-d facITs are I pricl/I tilizitli a: A\ significant feature of thine
ctt~ ireld in stifficitnttt de-pth ritiritig training. This propieosed modular sitllcir oif this itodel is that it

riesiarch rirojiect is (dtesigned te stui the fe'asitilit of perm its the iii ial des'letpm ent antd solbsi-i'tie-it
deve'-loping and iInhiie-mcnting a standardized tilizatiinif acli anal tlitcllent orf ihe model it

tit-th.doliegp for prioeritiziig julh tasks alitg such he pe-rfeormelt-d iativelh ind.-putndettl.. %ithottu

ilituinsiiots as hazard. fr.-qu-ttuv of accient.s, and (tilhirotlnisitig the aal tie' prplerties of the
othier saftht%-rt-iated aslpe--ts. %hich te'tiill then he reanaing elements. Results of this ti-sc-arih vill be
eisu-d tio loine a''uraltelv dletirtine- the safe-v useid in the sibtbequcnti deveiloptment oef an Air Fiir-eu

training for spiecifi' jobs.
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\ ationl Skill., Market M odel. Its ba.,ic purpose will mnonths, this screening mnethedologp is being hldl~ in
bie to Imes ide Atir Force policy inakers and deciision- ableyan ce at present. II owever. if an increase in

mnakrr wihthe r# apahilitv to determine the imnpact attrition should toecur. operational use of a selectiton
on0 acciiiii andi reteittions resuilting fromt the comiposite developed front this research project

imteraqioin oif Air Force policies and economic, would het considered.

deningrphi anden~rornivitalconitins.Benefits: Costs associated with retraining and
Brnciif: fin addition too projecting accession and separation of personnel who are noneffective
relentimi rates, the mnodel %ill generate information security policemjen could bet reduced by identifioing

uimi the. nationial labor mnarket useful to. and uisable those not likeb% to succeed in this career field.

1- Ar I.-rpolic%-nkrad decision-mnakers in Additionall', .thereatn nagbesa nsa~cae
ill, wiroriiiaiiie (of their assigned functional with having a security police force conposeil(if

ri-v, 11ilollities. imaximnally effecti ve person nel to insure operational
readiness.

l'dr': Dri'rhlopm.'nt and Validation of Measures to
Vssess the' tCemnxlatis of Successfuli Perfinnnance in Tide: D~eve'lopment of a Methiodology top Assess
the' HIXX\ Caireer Field Rsychotlogical Stress and its Impact in thi' Air

Combat En-vironmni t
Dc(rip 1w n : 'T'e purposes (of this research were to

(a) select and/or die% ilfop screening miethodologies to D~esc rip tion : As a result of a request frowin the
m easuire t hie personal. psychological. attitudinal, and TIactical AXin Comnmand. a joint effort evotlved
inoti',ational correlates of successful performance in between A FIll It 1, andl the US A F School of
the 3 1 X \ \ career field. (bt) field test and evaluate' Aerospace Meidicine to develop a mnethodologp (a) ti,

mt hodiilogirs ton at representative' samn ph' o~f 81 X X X identify which aspects of a iom bat fighter in ission

acce'ssions11. and( (c) assess thi' effect iv eness of tiui prodceit t hi psyc1ho logical ex~pe'ri encei of st ress. (bi) to
scre'ening technique's and furnish recomnmendations asse'ss thi' le've'l of stre'ss ge'nerate'd by varou aspe'cts
b~or improving the quality of the si'curity potlice force'. of a fighter mission. arid (c) too i'ahtat' the' iti pact of

Reisul t.s art' repo rted in XE H HI.-T H-774-38. stress on performance in air comibat.

IPreli irn mar ' D~evelopmer'n t and( I uuideutio n of a
Screening Technique ftor Entr iv into te A miethoedology was developed and a trial

e c u i tv- Po lic e 'a r ee r lie Id, A*F I I I - I'H -77-7 9. adi istratioti was conducted using subjects hav ing

Scrteening Jor lEni f'v inito t/he Sec tirit -v Police i'xti'nsive Southeast A sia cornbat ex~periencte. Base'd

Cafreer Field. and A F!! H l-79)1 . Co mc loft's oil the results tuf thi' trial aiministration. it would

(if Sutc cessful O )n -fh -i) Pe'rforman ce in f/ic appear that t he met hoditlogy is valid and capable' of

Scc unit, IProlice (.Ain /'fo ce Specijtiof- Ceode idtiitifyi ng emciiirical renlat io nsh ips bi'tweeni

81 A AX) Catreer l'ielW. '[his research effort was psychological stre'ss atid performance in air combat.

irnitiate'd as a risult of a Request for Personne'l As a follow-up !o the' trial study, data have' been

HRese'arch (H PHA 7 1-l 1) fromt thi' Air Fort-#' St'curit v cull 'i-ted from 50t0 additional Southeast A sia tom bat

Polite D irectorate. experienced pilots. Analyse's iof the'si' data art' in
progress with ;trei'i ary indicatioins of significant

I m p ie/f ft / r: Iion : Thi' 81 X \ X cari't'r field. dlifferiences associated with aircraft typeit and aircri'w
%It' h cit i p rist's a loito 3';,00 pett rsioris t'xperit'nce. Thei results art' ri'prted in A. F11 It I-TIl -

(alpprox inn atik, W', of thle- tital i'nlistt'd for'c') has 78-:3. Wet/i t)lrgy fti Ass.5ess Ps " r holIrgical
hatl aii naiact'ptable iiurnitir if first-ti'rin ai rmi'l Stress (ind( ifs Im pactf in the A1ir Ctt m bul
whit htecinti inneffective' andi whit subsequently art' Envl ironm ent1.
either retraiind or separate'd frount the' Air Force.
Ihis is a sujbstantial loss tof unoilel anti nianptwt'r lmpaci'tI 'tilization: Emnpirical e'videnci' gi'nerate'd
resitiines %hIic h iiigit bet in iiniii'd t hrotugh a miore- by this nit thodo logy sh ould hi' o.f lis't- to itp.'rat ioinalI

refined selec'tiotn anti classifitcatiion systt'm. The nManage'rs and strategists. with in thi' training

rt'silts tof this research e'ffourt fitrm the' basis for e'n viroin ment. and with in t he s'eect ionI a ni
seletitg thios.' persnsrnel whit havet the miaxim tim classifivation sy stem fotr ratt'fl pt'rsonnel. I ncreasi'd

like-lihotod otf bei'comiing succiessful s'cuirity knotwlt'dgt' of the' stress associate'd with fighte'r

poitcemeh in. I Di.nt. to Ittle rease iii attrition int rt'eeutnt missio ns anil itf thi' strness mian agemetn t of fightetr
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pilots will allow miore preiion~i in estimiating Iie-fits: LI. DC I has reported that at least three
persotnnelI rt'quirinnts arid in maximizing the oither shirv's that wert' to be' devlopvd lii other
effective utilization of conibat aircrew resources. agencies istre cancelled and( the- O%'P used( inisteatd.
Additionally, in combination with) other on-going 1,M 1) C travecl tevamt i nuc hers repotrt that their
resea rc h e ffo rts, it is possi ble thItat a st ress p)rob1l1veit identificatioii function and overall
Mn agemniett fact or miiight tobe int rodutcedl in to the efficienc y has e been v astlIy oniproved bty using the
pilot screening programn. either at the point of initial OAPI. A data blase- deovloped fromt data collected (of]

selection, or a differentiation in to cockpit the O)AP has provided I.NM 0 I vooith normative data
assignments. Finally a spin-off benefit is the %hich provide a mneans of comparing different
generation of a data baose relevant to the maxim oni groups (for t-xatn jlt'. dliffereint Itasi' or conmmnands

oubr(f fighter m~iSSions that asingle pilot could and( different Air Force Specialt v C odes) adag%-
e'ffectively fly against heavily defended targets in a 2- gro up with an Air Force (or commitand norm. 'Flhe
week period. This itnforination is important with 0 Ali' prov ides a inean, of testing the effi'ctienies, (of
regardl to "sortie surge" max in uins. E'.fforts are %various interv entioin trategies usedl by LM DCtravel
u nderway to ext end the applicat ioni of this teamls.
miethodology to a data base with comb at experienced
person net anid to establish a coniplem en tary data
base from the simulated combat environment. 'Fitle: Evaluation of Aptitude Requiremnents of Air

Ben efits: The. foc-us (if this project was tow ards Forc'e Jobs

enhaincing the selection, training. arid management 1) e so r ip I io In ant all-vt,1 tn tet'r recruiting
of icomb at a irecrew reso urce's. thereby increasing the
ope'ratiotnal readiness of the Air Fortce, environment, particularlN withI a descreasing

manpower goal proje'cted for the 1 984G'. it is critical
to insure that mninimial aptitude req uiremnen ts not be
overstated anid that high level talent bet allocated to

'lide :Dvc lopine nt ofa it Orga niza tiona I AUses s ine nt jolbs having the greate'st difficulties. A in et hodologp
Package O)AP) has been developed to assess the aptitude

requirements tof Air Fore jobs based on the
lOcst ripHton : Tlhis; rt'st'archi invove thit relationship betweten the ri'latise aptittude
developiment of an ()rganizatittrtl Assessment requiremtents andi ft' re'lativ-e learning diffictilt'. (of
ptackagt (0 %P') fitr ust' hi t hi Air F~orcei L eadersip jobt tasks. t sinig a benchmnark task approat'h across
arid M anagemient D~evelopment Cinter (.I )( ) ill spteiialtie's. this invthitdologv has been applied to Jobs
identify.Ing torganizational probhlem areas. Tlhe OA P in the' Elec-tronics. M echanical. and Genteral aptitude
was devtelo piei onl a cotn t ingencv, TinOdlil i(of are-as. Utditiionalls . methods to assess the clerical
organizational effective'ness which i'iusidi'rt't aptitudet requireituents of Air Force jobhs have' been
otrganizatittnal effectiveness to he a loition tif the ilet'lttpi't anti art' iurrentl.N being evaluated.
manager. thi' situational enviruonmient. andi tiie
criti'ria (if success. '[fie- results art' repoirted in Impm 0'oc tiliz ulo n: Results front this rese'arch
A I HL.-'FH -78-93. O)rganfliz atioin al Surrtev re'garin g the re'aligninent of aptitude re'quireminents
A s sessminenat Pa- k age fo r A ir Joa rico for app~roxsimate'ly 10N Air Force jobs have' alrieady
0) rgan iza lions, and A F I H R 1 -'T RH 7i9) 10 . i'enitjrot~idi'd ttt the Air Force M anpower and
.Situatio ncal l,'acto r Ide ntificaution in Air J'ort Pe lirisoinel Cen'ter. Additional data from 70) intlri'
O)rganiazatio ns. anti APFI HI.-'1'H .79t) O. jolts will [it' availabli' shortiI . Tlhe findings of this
0) rg an iza(t i) n(a A sssi'. on en t Ind(t-cs(if ptrojec-t art' alsio betitg implementnted throtugh the,
k'Jfectir'cness. colimit putt'ri zei jit titffe r s, sttn tised by t he Air Fotre

''t-riitiuig S'rv it-i. Acotmple'ti' in plerneitat ion
hImt 1 /1 - iliLznlio n The OIAP is usi'd by I.D pil it-kagi'. including a tomnprt'hensive' imipact anialysis.
trav-i' te'am niembi'rs as their primte instriliii'i itt is c-urrenitly being des-t'ttped.
guidi' the'ir uorgani'zatiotnal interve'ntion prograti
O APs are aidminnistered toi witrk gro ups at lien efits 'Thtere art' three signifitant areas where
inst1allations throughout the' A ir Fotrce: work group cost avonidane should he' achievted as a result oif this
eff'ctiveness factor indices art' generateid for eatch research. Conitingeniy plans for talent shourtage's wilt
work grolup; and protblem areas art' identified by hi' available as a product of this ieffort. 'These pilans
LI D co1W etnsultants. The (IAPF became IAI t)'s will enable thi' Air Forte to spec'iifically plan for
ioperatiional instrument in Septemiber 10978. talent shtortages in any spec'ific specialty otr across all
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spec i alIties. %n ithcr protd tie i I I -" a io r-, lid.': Me.dtods fior ( illecting and AnaIyzing li% k

defensible position for aptitude riquirininko tit hir \nalsi. IPala

case of court actions. The ,ire,v'i ,\ ti'i l w , ich

excludes man', individuals from entering Nir :r,' lIe',criptn: Thi,e ffort wa- aimed at di'.rininiig

jobs iased on a 'cut-ofl aptitude s.,r,'." has no methi t , t o (I vfiine sIandardiz rd ak anat I i

objective data to support its Use. 'his researh % ill inithodl.g% for ii" in tlh kir Fort e" let i hnial

provide data on the learning load reluiretienls for I ra iling t- it rotin I. TI v contratl %a, lo idtnIif%

each job. Another product will hi an inproved niethods for coillecting and anal zing la,'k anal,. ic

match-up of Air Force talent and job requirements. data that are simple to use. reliable. valid, and

Improving this match of talent with requirenent., practical. for standardizecd applicatitt) t

can have effects on joh attitude, retention, recruiting. Instructional ,.% tCi Dh evelopmnt staff., at kJr

and training. Training Cominand training centers. k task analsi,
handbook was developed outlining procedures that
provide a degree of uniformit y anti quality control at
various training centers and schools. l"o actonplish

Tilde: Expansion of the Person-Job-Match (PJM) these objectives, a survey of current task anals,,
Svsm teprocedures was conducted, an experimental task

atalbsis handbook was developed, and the handlook
Description: The Person-Job-Match system was was fit'ld testi'd at selec't r1 training 'cnitirs. revised1 .
first developed in 1976 for the purpose of classifviing anid finalized.
applicants into guaranteed Air Force jobs in the pre-

enlistment environment. About 60"(, of all impact/f tiization: TheTask Analysisttandbok

applications art' currently classified by the PJM aids in thi identification of objectivi information

system. l)uring FY 79. the PJM system was regarding essential skills and knowl'dges which thi'
expanded to allow optimal classification of the trainee must learn. It also holts the potential for

remaining W% of the recruits who are currently incriasing training efficiency while reducing training
classified tluring Basic M ilitary Training (BMT). costs.
The auigmented version of the PJM system will
classify the BMT trainees in a singli weekly batch
computer run. Some research has been completed on

basic algorithms which use a recursive, self- Tide: Producivity in Securit Police Squadrons

correcting forecasting technique. The dynamic Description: The purpose of this researcA is to

prediction models for enlisted skill payoffs were deelop t odT po e o f tis r es in th

developed through a contract with Scientific develop a methodology for measuring changes in thi
Systems. nc.. together with an adaptive Kalman productivity of security police squadrons tat result

filter prediction algorithm which automatically from squadron reorganization. Productivity

changes its prediction parameters under changing measures will include both subjective criteria, such

conditions. The technical report. AF lR I.-TR -79-29. as supervisor ratings, and objective criteria

Pre-Enlistment Person-job Match Systen. developed in conjunction with job experts from the

gives a detailed presentation regarding Kalman security police career field. Measures will be

Fileringand State Forecasting. collected from bases matched for similarity in all
respects except squadron organization. Data will be

Impuct/Iltilization: The PJM System will be used collected repeate'dly from these bases in a time-one.

by Air Training Command Air Force Recruiting time-two format. Policy capturing/specifying

Service and by the Air Force Manpower and techniques will be used to identify the significant

Personnel Center to optimally classify trainees into characteristics of effective security police squadrons.

Air Force jobs. This research was initiated at the request of the
Chief, Security Police in Europe.

Benefits: The PJM System optimizes person-job

assignments which, in turn, enhances job satisfaction, Impact/iltilization: The results of this research

productivity, effectiveness and morale. The net will be used in decisions regarding the organizational

result is a more effective work force and improved structure of security police squadrons in Europe.

operational readiness. It is the basis of the Air Force Additionally, the technologies developed will be

Guaranteei Enlistment Program (GTEP) and applicable for use in other AFSCs, as well as security

greatly contributes to a favorable Air Force police squadrons, throughout the Air Force.

recruiting image.
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Benefits: R esults from this research will enhance the analysis, mainienance. ready retrieval, and reporting

productivity of security police squadrons in Europe. of a wide variety of current and historical

provide a inethod for self-evaluation of unit information describing all airmen and officer

effecti ieness. and provide Air Force Inspector occupations. Data elements from widely dispersed

(;eneral personnel with improved methods for data bases %ill be integrated and related to each other

evaluating security police performance. in a systematic fashion, In addition to information

about personnel resources, information about the
correlates, antecedents, and consequences of selected

Tite- Recruiting Resource and Goal Allocation occupational requirement variables will be included

oitdeling Research in the integrated data base.

Des c ription: This research effort has resulted i Impact/l'tilization: In addition to providing a

two different optimization models for use bN the Air quick respo tse capability when informatin is

Force Recruiting Service. Roth were developed b% Occupational research nata b ank will pro ide ne

-\IF IRI in response to a formal Request for informationalout important policy issues thathave

Personnel Research to examine the possibility of normbeen aor addrtsse borec sue h base
not been properly addressed before. simnply because

optimally allocating the resources under the control the data from one subsystern (e.g.. percent fill in an

of Air Force Recruiting Service. One of the models organization) have never been adequately related to

was developed in-house with the cooperation of I)r. data from another subsystem .

Charles Beswick of the I niversity of South Carolina.

This model is a modification of a sales force
allocation algorithm which uses a non-linear market
response function and a dynamic programming 'lilde: Retraining and Transferability of Skills

allocation routine to allocate recruiting effort. The
other inodel. developed under contract to Description: Air Force managers rely heavily on

OR INO( N (Corporation of l.aJolla. California. uses a the capability to retrain enlistees from one

M arkov probability process to determine the optimal occupational specialty to another in coping with the

use of advertising funds and the allocation of Continuing problem of manning shortages and

recruiting quotas. Both of these models will be overages in career fields. comprehensive
documented in future technical reports. evaluation of the operational retraining program and

of the progress and performance of the I0.OO0 to

Impact/fltilization: ieadquarters Air Force 15.000 airmen who change specialties annually is

Recruiting Service has requested the development of underway. A recently completed study of

these models and will be the ultimate user of the final performance in basic technical training suggests that

operational version of the decision tools developed retrainee achievements are comparable and in most

under this research effort. schools superior to non-prior service enlistees (non-

retrainees) with equivalent aptitudes. Additional
Benefits: The use of decision tools in the difficult analyses indicated that enlistees characterized b

decision areas of resource utilization should result in ligh military tenure, career airman status, and prior

better informed and therefore more effective use of experience in a specialty with the same aptitude

the resources under the control of the Air Force index are good candidates for retraining. These stud)

I ecruiting Service and enable this Service to achieve results, as well as an evaluation of the viability of the

personnel input goals. Increased attention to optimal current 1(-point entry aptitude waiver policy, will

use of resources should greatly im proye the decision- soon be documented in A Fil H I. technical reports.

making process of Air Force Recruiting Service

managers. Other on-going and planned retraining research

includes identification of the types of reassignment

actions which are- operating smoothly and those

which are generating adjustment problems. Skill
Occpational eaad Dvata f anAiupgrading, career progression, and reenlistment rates
Oeceupadonal Resean'h IData Bank

are of interest. A major focus is transferability of

Description: The objective of this effort is to skills and knowledges and the ease of movement

establish an Air Force Occupational Research Data between specialties.

Bank that will be concerned with the collection,
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Im pact/l'tilization: (C urrent research will provide factors which have been shown to impail ,

managers of the Airman Retraining Program and productivity. an(i (d) develop a conceptual
related programs. such as Palace Balance and framework, based on empirical data, that lan serve as
CAREERS. wilh an empirical basis for evaluating a guide to future research and evaluation efforts. % n
and effecting policy decisions, extensive field survei of government and civilian

agencies with responsibility for research, evaluation.
len efits : improved retrainec selection and and/or measurtmnent of productivity is currvntlh
assignment procedures can leh expected to stimulate i underwav.
participation in the program, favorably im pact
reenlistment rates. and increase the prodiclivil and Impoci/lftilizatio n : The development of a
satisfaction of airmen in second specialties. classification scheiiie for productivity criteria acro,
Assignments which optimize skills transfer will result Air lorce jobs will provide researchers and manager-
in dollar savings through lowered attrition rates as with a useful tool for designing and evaluating
well as reductions in training lime required for changes in organizational factors related to
retrained personnel to achieve proficiency in their productivity. Adlitionall%. the identification of and
new occupations. communication with various agencies involved Witli

productivity research have fostered a positive
interaction among those agencies.

Tile: Taxonomy and Assessment of Productivity Benefits: Results from this stdv will be used to
(iteia plan and conduct a comprehensive approach to the

Desc ription: The purposes of this research are to study and measurement of productivity, increase theDesripion Th puposs f tis eserchareto generalixability (if resulls from studies on

(a) review current and past efforts to define/measure productivity, improve management of Air Force

productivity. (b) classify those measures with respect roucesvian irea e t reAi and

to practicality, cost-effectiveness, and relevance to
effectiveness of Air Force personnel.

the Air Force. (c) systematize the major classes of

PERSONNEL AND TRAINING FACTORS IN ADVANCED SYSTEMS

Title: Demonstration of an Expert Estimate Benefits: It has been determined that the cost of
Technique to Predict Human Resources and ownership accounts for up to 80% of weapon system
Logistics Requimments life cycle costs ((-130 data). It has been estimated

that logistics and HR account for over half of the
Description: A demonstration of a technique for ownership costs. This technique allows logistics and
predicting human resources (HR) and logistics HR factors to impact W S design so that logistics and
requirements associated with modern weapon HR costs should be significantly reduced.
systems (WS) has been performed. This technique is
applicable during the very early stages of WS design,
making it possible for logistics and HR factors to
influence WS design. Title:Design Methodology fr Human Resource and

Cost Factois in Weapon System Acquisition

Impact/lUtilization: These research results have
provided the final laboratory verification required of Description: A methodology for using human

the technique. The Expert Estimate technique is now resources and cost factors in weapon system design

regarded as being a sufficiently tested design tool for and planning studies was developed and

the Air Force Acquisition Logistics Division demonstrated. The methodology, titled coordinated

(AFALID) use. AFALD's use of this technique will human resource technology (CHRT), integrates five

allow for a greater consideration of logistics and HR technologies of maintenance manpower modeling,

factors. Reduced IIR and logistics costs throughout instructional system development (training), job

the WS life should result, guide development (technical data), system
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ownership costing, and human resources in design system (F-15) under peacetime and wartime surge
trade-offs. The methodology operates from a single, environments will provide the basis for the
consolidated data base (CIB). The methodology is development of models of the interactions. The

applicable throughout weapon system acquisition outcome will be models of the interaction between
and provides for (a) the early assessment of system manpower, spares, and support equipment required
design and support plan impact on human resources, to support weapon system operations and
logistics, and cost: and (b) the development of a maintenance.

mutually supportive and coordinated training
program and technical manual set. The Impact/Utilization: The results of this study will

demonstration was accomplished using data from the be used to provide a means for more accurately
conceptual. prototype. and projected minimum forecasting manpower along with the requirements

engineering development phases of the advanced for spares and support equipment. The results also

medium short takeoff and landing (STOI) transport have the potential to provide the Air Force with a

%I ST) aircraft program. means for determining readiness. The users of the
end products will be all Air Force LCOM users.

Ir ptct /! tilization: The Department of Defense is working with both leveloping and operational
requiring greater involvement of manpower. cost weapon systems.
and logistivs factors in weapon system design and
dv. ch,lnent studies (Dol) Iirectives 5000.1 and Benefits: The models of Maintenance Resources

5(1o.2). The methodology reported here will Interaction is of use for both developing and

contribute to the accomplishment of thisobjective. A operational aircraft and is an invaluable tool for

pecific trsout and refinement of the methodology is determining resources and for trade-off decisions

planned for F1 80 to FY 82 in coordination with the concerning manpower. spares. and support

Deput- for Avionics Control. Aeronautical Systems equipment. In addition, this methodology provides

)ivisi(in. the Air Force with a means for dealing with readiness
issues.

Benefits: A significant step has been taken toward
achieving the IbDo goal of comprehensive inclusion
of manpower. cost and logistics factors in weapon Tide: Handbook for Selection of Format Options for
system design and planning. The benefits will be in
terms of reduced cost of ownership and increased
operational readiness. Data from this study indicate Description: Significant progress has been made in
that cost reductions of 10% to 20% and readiness recent years to improve Air Force technical data for
increases of 5% to 10% can be expected. More maintenance. Application of job guide manuals, logic
definitive cost and readiness data will be determined tree troubleshooting aids, functionally oriented
in the follow-on FY 80 to 82 effort, maintenance manuals, and other types of improved

technical data have significant potential for

improving Air Force maintenance. However,

Tide: [Develop Models of Maintenance Resources implementation of these data is handicapped by the

Interaction fact that many technical data managers are not
sufficiently familiar with the various options and the

Descriptio n : The accurate forecasting of applications for which each type of data are
maintenance manpower requirements to support a appropriate. Available information on the various
weapon system is greatly influenced by the status of types of data is widely scattered in technical reports

other major resources (e.g.. spares and support and other documentation which is not readily
equipment). The computer simulation, previously available A handbook describing the types of

developed at AFIRIL (the maintenance manpower improved technical data that are available and
model, utilizing the Logistics Composite Model providing guidance for the selection of technical data
(lCOM)) is ised by the Air Force to determine the options for selected applications will be very helpful
manpower requirements for weapon systems. in overcoming this problem. The handbook
Currently, LCOM requires that the other resources developed under contract contains information

be held constant. LCOM would be more valuable if about what technical order formats are available,
models of the maintenance resources interaction how to determine which format to select, and how to
were developed. Determination of the L.COM procure and manage the development of the

sensitivity to the resources interaction for a weapon technical orders. Guidelines are also included for
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implemirentat ion iiof t he techic ral oirdlers in an critical ('ost estimliationi tec'hnique- that (-an he used to
operational env ironmoent. help miake procuiirem en t dec~tisions regardi ng

maintenan ce training dev ices.
I'tilizuio n: The handbook is expected to become
the basic source of information for technical order
m anagers in the s~ stemn program offices in the Air TiePrsnlAvlaltyMdl
Fore Sys.tems Commiiand. the Air Force Logistics Td:PionlAalblt ~ie
Comnmnand. and] the major ope-rational cornmands. Dlesc riptlion: The Person nel A vailabilit v Model
% hen available to iechnical order managers, the (PAM ) is a comnputerized user-in terai iv.- nmodel.
handbook should have a favorable im pact on the personnel data bank. and application methodology
itechnical orler procuarenient pirovetss. for estim ating the future availability of Air Force

B en efitis: The information con ta ined in the maintenance personnel on the basils of historical

bandbhook will help, the tvehnical order mnanagers do career t railsititin activ ityv as recorded in the I niforin

a better job oif procuring better tech nical orders. The Aiurnman Record (I ARH) . The data bank contains a
proureentproesswil beomemor eficint.the select ion of diata elem ents from the 1975/1 970 IA R

itechnical (orders will het more appropriate for the files for 95.000t airmen assigned to 131 Air F'orce

in tended user, and the m aintenanrce accompl)1ished Specialty Codes (A FS( s). The model represents
with the technical orders will het more efficient doen career transition activity within I SAl' I) a series of

to better data. M arkov processes, each depicting a suilpopulatio n (if
airmen. with states defined by years of service and
paygrade. State transition probabilities are calculated
on the basis of actual transition activity data

Title: Ijie Cycle Cost Estimation of Simulated veisus contained in the L AR. Subpopulations may either
Actual Equipment Maintenance Training for the F-l6 be defined on an a priori basis, such as bny AFSC
Avionics Itermenidiate Shop designation. or analytically established by applying a

1;esrijtio: A th reues oftheF-1 Sytem regression analysis technique called Logit AXnalysis.
~ scp lin: m th reqestof te F- It~ ysein This tech niqjue identifies siibpopulations consisting

Program Office (S P0). AIllI.L performied an of personnel exhibiting similar career transition
arialvsis and forn pjariso ii of the life cycle c-(osts ofFl-l I behavior arid describes them in terms oif individual
avioinic's irit.rriiediate level training when conducted attribute- data contained in the I A . It also prov ides
OF) siinitlated ver~iis actual aircraft and m ainitenance a basis for assessing potential personnel policy
eqjuipnnen i. Tbhis effort was condlucted in two phases. impacts.
Phase I was a preliminary Life Cycle C ost (LCC4)
anals sis which inidicatedl that simutlated equipment Im poeill'tjljzatjo n: The PAMI its data hank, and
Would save appro ximinatel y 50% over actual aircraft application inethodology were to bet applied in
etquipment w hen used for train ing. Basedl on these suppo rt of the A dvaniced MIediurn S'OL')I Transport
findings. Phase I[ was accompldished to provide a (AMNISI') program. Duew to an interruption in that
more detailed analysis of the cost of the two t rain ing program, data were not available to identify the
device alternatives. TIbis analysis concu'ided that AM ST maintenance personnel reqluiremient. The
there can be a co(st savings ini training if sim ulated P AMN was applied, however, to produce sam ple
equipment is used in lieu of actual equipment as a e-st imnates of the fuiture availability of A FS( :
trairing dev ice. IA 4 of a sim ulated device was presuned to be typical of A NIST requirements.
estimated to bet 58.01 of that (if actual equipment Their selection was predicated on their past/lpresent
lilfe cycle costs. No0 studyv was mnade- regarding the assignment to similar systems.
actual training effecti veness of either type- of device.
C;onse~quetntly. such evaluation is necessary prior to Benefits: 'lhe PAMN provides a capability to guide
any final stateme-nt regarding the- re-lative- ac'tual cost weapon system developmient in avoiding the
of the two types of equipment. establishment of support personnel requirements

whic-h art! likely to be difficult or impossible to fulfill
Imzpai/f/tilization: rhe results (if this e-ffort havt- at a future point in time when the systemn becomes
bet-n re-portted to the- F-l0 SI'O. This methodology opierational. It allows design and support planning to
can be used to htelp dettermine- tht- spec-ific fac-tors and occ1ur in fuller c-onsidt-ration of potential impacts on
costst involve-d in the methodology develope-d. The system ownership requirements.
methodology that has bee-n developed also pronvide-s a
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Tltle: Specification for the Accomplishment of years, no specification was available to guide the
Maintenance Task Identification and Analysis for development process. In addition, the LTTAs used
Technical Order Development by AFHRL in the experiment contained additional

information to make the aids more usable by less
Description: Substantial research has indicated experienced technicians. This additional
that a maintenance task identification and analysis is information, called enrichment, was new to the logic
a vital part of any technical order development tree concept. A specification for the development of
program. Known benefits include more thorough, LTTAs has been developed by AFHRL under
detailed, and accurate data. However, no contract. This specification provides total guidance
specification was available to specify a task to the contractor on how to develop the
identification and analysis for technical order troubleshooting action trees. The specification
development programs. The specification developed provides guidance on failure mode analysis, on
under contract incorporates the best of known task format, and on enrichment possibilities.
identification and analysis procedures.
Recommended procedures include the positive Utilization: The specification will be used by
identification of every task to be done on every technical order managers in the System Program
component and the maintenance level where the Offices (SPOs) as a contractual document when the
work is to be accomplished. The determination of logic tree form of troubleshooting aids is required.
whether the task is to be included in the technical When identified in the contractual statement of
order, the specific test equipment required for every work, the specification will be used by the contractor
task, and the detailed task steps are also covered in to develop the aids and by the Air Force manager to
the specification. Included also are user description manage the development of the logic trees.
requirements. This specifies that the intended user
be identified in as much detail as possible. A Benefits: The availability of the specification will
handbook is also available to guide the contractor in permit quality logic tree troubleshooting aids to be
producing the analysis. developed. When properly utilized, logic trees can

reduce the number of spare parts used, decrease the
Utilization: The specification and handbook are number of mistakes made, and can permit less
expected to become contractual requirements for experienced technicians to perform difficult
future technical order programs. The guidance troubleshooting tasks. Logic trees thus have the
contained in both documents will be used by the potential of improving maintenance performance
contractor to accomplish the analysis and by the Air while reducing maintenance costs.
Force manager in the procuring agency to oversee

the program.

Benefits: The availability and use of the Tide: Weapon System Design and Need for Human

specification and handbook will result in higher Resources Data

quality technical orders being procured. The Description: The Air Force Weapon System (WS)
development of a task identification and analysis will design process was analyzed and outlined in order to
result in technical orders that are more complete and identify the WS designer's needs for human
have fewer errors and that more nearly meet the reource ( S designeris ds Or huninfrmaionl nedsofthe users, Better technical resources (HR) and logistics data. One hundred
informational needs of the maintehnc sixty-four interviews were accomplished with WS
orders should permit improved maintenance with designers from nine aerospace and engine
fewer errors, thus resulting in more efficient and less manufacturing companies. The need for HR and
costly maintenance. logistics data to support the many tradeoff studies

conducted by project engineers, logisticians, and
reliability and maintainability people was identified.

Tde: Specification for the Development of Logic Also, existing Air Force data systems were outlined.
Tree Tmubleshooting Aids Next, the WS designer's needs for HR and logistics

data were matched against the existing Air Force
Description: Previous research accomplished at data systems in order to identify any deficiencies in
AFHRI, indicated that logic tree troubleshooting the data systems. Finally, the detailed requirements
aids (ITTAs) were very effective in assisting the for a logistics and HR data base, termed IInified Data
technician in isolating failed components. Although Base (II)B), were outlined.
the logic tree format has been around for several
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Impact/U~tilization: The documentation resulting Benefits: The information contained in the
from this effort will provide WS designers with a doc umentation will help WS designers determine
quick reference as to the available HR and logistics and prioritize the trade-off studies which they should
data in the numerous Air Force data systems. Also, perform, and thus help) assure that If1R arid logistics
the most commonly investigated data parameters factors are addressed during the WS design process as
and the Air Force data systems which list their values early as possible. Also. the follow-on I. 1)
are indicated. Finally. the [JiB outlined verified the development effort will provide timely, available.
feasibility of developing a ('1)1 under a follow-on consistent. accurate. and traceable 111 and logistics
exploratory development effort. To a significant data to WS designers, managers, logisticians. andi
degree, this study prompted the issuance of a human factors scientists within the aerospace
Program Management directive for the development companies, the Aeronautical Systems D~ivisioan. Air
of a UI) by the Air Force Logistics Command Force Logistics Command and the Air Force Test

and Evaluation Center.

PERSONNEL SELECTION AND RETENTION

Tide: Perceptual-Motor Ability Measurement Utilization: 'Jests of perceptual-motor abilities
may be usedl by recruiting anti assignmen-lt agencies

D~escriptio n: For over two decades, the Air Force a114 bN Air Tramning Command for the selectioin and
has relied almost exclusively upon measures taken classif'ication of both enlisted personnel and officers.
from traditional paper-and-pencil tests for the
selection of both en Iisted person nel and officers. Benefits: The lise of tests (if perceptual-in otor
This has been a valid and generally, effective abilities will resiult in the reductIion oif attrition froin
procedure. but one which has failed to utilize training with a corresponding reduction in training
meiasures that numerous studies, in particular those costs.
conducted by the Army Air Force dluring World War
11. have shown mayi make significant contributions
to personnel selection. The-se measures. which areV
gro:uped under the term p'cp a- tr
lypicalb. require the uste of some apparatus other
thain a simple test booklet and answer sheet and in
mfanyt last's inust be ind(i vidlua iv admiiin iste red. ThIiese
twit aspects have generally limited the application tof
pele i fia I-ito tr te-st s. i'ca usa' of the di fficu id es
railitiorially associate-d with the calibration and

in ai i erinve a ppa rat us teist s and( the nieed to test
large numibers of individuals for thte militar"
mer iii's. Tht developmnent oif soliti-state electtroanic
ttiirifittrint and the increasing availabilit tI f lo0% -
ttSIt ttimpiiter term irials have eliminiated the
lllajtirit, tof the iliffirultits lurnitrli assoiciate-d with
thet liieasurt-lio'i tif pertcptiial-ittir abilities and N
hasv b rtought about a reneiwt'd interest ini thet uise of

1 it'rsitrivil. Thle list. if t"i testso~j it iscitiitr
tiitrdirnatittn fttr the selectif:: of pitI trainees is ritiw
being eahizatt'd: tiver 2.5tit) intlivitltials frtom the
Retsterve O fficers* ''raini tg t irr isA ir Force
ti'ade'm . and Offitt'r Training Se lt have' been

tested. 'This tt-stirng jirtgramn will con~itinue' and Twit-Il and Coardinatioan Test U sing Portable
i-vet-l oIItther ti-st s of pe'rceptha I-motor ablilitie Pt5 lsvcho m tiiir Test IDe vice'.
will be- Jeveloped and tevaluated. In addition to
me asuires tif basic te r(-pt mal-m oto r abilities.
measures of integrated abilities are also being Tte dacdRsa- nAadeTsn
developedi. These measures are dlerived from Td:Avne eem nAatv etn
corn 1putt'r-controllt'd Monitoring of perform ance in sts
flight simtulators and art' indicative of how quii'kly
andi how well1 an individual c'an learn ti perform a IDescripuion: The policy of the Air Force- has bet-n
task which demands high initegration (if a number of to develtop uniform standardized aptitude tests for all
perceptual-motor abilities. enlistment apiplicants. Trhtese tests must be as short as

30



IIIri ati c-o -iti a' e ojd I I I I li I irI N. it nit% I iil *Il Ii plit i ilt ill hiu i nu .I! id l i prl - l

liitl miC' ijli. i .iiiajirii A 114-!1 vilil -rl *I It- F tri iili Iitp~~ e . iijiij.Illp It 4 I lf l

'II tlill tit 1wi~r ha'nu -iO Itii ant ml~~iifl il-rn-l' i-b-in till 114r -ilr l -i lTT in! "I~

-, :1 ,I -I . r ciitl Iriiai t il I 1 01 1 l6 iii irui~ -It..... l.ji i ~ r% O 14. iPPP Illiponiltli , liti lid h- lt i ~ .dI n

0 O Ai it IIa1  
FIl ii ato 1 fa l 1; l111 II tii~ Il IN tr ad i lii , t o po-wtll bid1 It mIi hall ri % %hliIt a ri-

Owt---t lit. .I Iv I I Ii %. Irni I. I anti Ial ar i d v-NW .

r 1V i I tt- sjr tI Itd 1Iii I s t a (i tII! t.- vr I, a lit f a tl *it it,( rill (I r I i .it It

-rat i fo r i rin li t- i 110 r tit(I( rih.\ ,f l it al I i itI i oitI i I a i t ~I, I) r l i t tiltr li ll

po i~i tiop n lot api t-,tiri(,t il iia ll i h tslls i-i\ it rjll i g tt fiirw (riift r i at a li i t . ill ri

41 F r lri itli 4 ir ii 14 aI ndr i t i t I t 1' 1u *lv'\ I urit o oI Nt I I ) l au
1  

-Ia rt v r \. t it itIrace,

it ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ r~jlii' aoIiIiIaIil f i~ *. .I 1,1 aIIi1 ti ,Ie tr%1 1)vfnd iloiti ao bieli I . tiip -

11 1 1iie 1 ) il ofr1 )i mi t i ve tviu h i it lo guI ndilii- bi h ofI I 1wi~ )theo t : AI il litiN' I ild ilpvi
-lo - rI iit;, lit, N h , et-i Ciff 104-ed t lt! ddi Iit)Ila i u liial I I ii I i tll rfVifl e itj 1 1 T.7 r i lt CI17.:

Ii- i t riit 1 1)t ) -. i i Ii ItnIt -a pai -lir-ljits%%16 ~tl It ii'- d lit); a t 1- I It ie ha'I I i iIllit i~t it
p reeitl ar' ii' 'iiitnil t-pttpi i t 1ir0-ui tofr Owin al te and t i rI -i~tet;'

ri-' r.-i-htpieae rli tig f i-i gri-Nig ~'i it 1 .% ac l,.. \ i IIr a iii !i Il po ita-. r I-t e i It it vlii4 0 11 o f I it lw%

It - et %ii tl \j o I. r ,-- \ul' pvIpit ;t itd i I j 11 '-t NN.. met 1  
ritt (t ot (14-i ic hih il t.e) n 10 l .tii

Ifivrkati t% ratd tohe isiliu ii t-p-latiie aliuci ofiii i-n arid ai( athe,-le INpt ari ~In aN fiiuiititl

,Iiifor- liltl plivtain iihi jeu fronten %i rt-Fiai-i irt fllturei'

I (t I lItti~ II( lit-i% s u i Fit! N% ir Itrt- aiidd 1) Nitip- o Iisi /prlllt4 Ih ri (thp r 1151' th e t a Wi tior
I . - Riiiieitir .ilang e t-ur% ie- 141rp N de i ziaui i II N I Niluii ~si on and' lt i t ln ge a \lt i l p I nd

I it r . it listu m,. t hes1eI i-,1artge-s IlltaIii inlr'ai Y i-f ic:ive ll T stih ( \ iFiait I' cii ltD fo re fr t-ricegi

tin alidit ~ ~ ~ ~ ~ ~ r '. aitu ri alti Ii Ift ittir Ii5 Nlet i t it Nae nt-i ii l as % l it tit toilch la
apphi-e h'. itt-uiiei ~iiial ttitst aii sjltist o m -Itr f the Ii~~t All tri n s itf repsinAS 1 trai n

ui'a -g: t orivi ir i-i i re ' lo i i n ;I iii ~ t it l i 1 Iltitip e nt r ll r and in in r a e p ' ah t nl.fti-i- . i

llati. aIt- Ifmll o i-ih ti.R I iattiv itasdi- /lt inmii 1)ii a tie s tha i i I itiiritel 1'e % i ' 11ieii inv thi i-i

fai ri itf r . a da oulrio i . in Nng'l i'll lit oitrltls a t tlb nicis njrtliti

rm 1 41 cr% Icvs (,I~~(i chilia to inihdo thi'er Aiet- irar i rc-e v t het aotnnafv gain i

\ \i 11)i~ ti1li vid c WI iS ii~i for in-I iit a V\ i'cr!' h 'ilt aSV0 icat 51(( 1 h ir Fre. Berit ililti

-n -'ritgc n and fainiaiui ci e all ii- is i vringtt trala e ando n .1 ajr con Iiti'. Th App Si. itiae1-

JC MIju li-Iiit . itt this 4- iuttef. lIi (,Ii ii''let liai I,,)I nI.,l ]i ii t d tollars.ce I ih s 1 ooI let

(it-ioit e'vaij ' I pe 11 il-IfII it eri41 e 1..'. 1 t ie it I lit's ptr filthean a d i h t1-li 1 ai(] ca sfclIili

r-1 riaie , aiinde'I itt iilid- i itit t ir riato rI'intitiig iiith': I, lie luise b% a am e*a Sea ri, of Jiic''

Iti .-ihi ltanti l l int- eujit of uitgi n I 'ice lil oi te Ilc'enI t /* I 'ts: ho g lt ie o h t.Ilt

ii; olr % it a Ih -d it) itit s wv v tta I.ji %S\ \Iar i d s ,ie I %I b n a le Io seIvI ai (

tilt %aldil aml ro-labiil i (of the batj~rN 'Illps. IteirIS It; direcA t' i ctrot II of the'1 plif i t ota dolla-r

,lo ll -0S la I id-oifid 111 In a s litsi ai 4 siipes Qim afcton I ll c St All O'') i s wri. .-fedi ed r g

% d- h , I e huf4 p r % i h l P a r, 11 -#- (144o iv t,11 i A t' el i iei" aitiontair(] tl increase.d'i o r itia is -io ares rit

I ha-ii aI ill vithii' llr %l~l andnhr'.'r (Pitin- d as o e ver t htlt ipin w eit iifrn il ati ui rc

fart-sfo sx odrae olgious.maagnvii 6vdsa odsiint-as ii~rmu31vI



iiaigaeer selec'tion research. restructuering of certain lide' Se'l'i-voIg of Pr, pc. tite Air T'raeffic I oicl
Con tsites inat be'- effected. Ani exte'nsiv e validat ion 4 1pe ra teem
M tIid using Oifficer Training Schoeol students is~
ulldter'4a Students will het tracked thiroungh 015. lc'4''-rtiptice The Air 1-oce 4.iii uclcu-
technical schouols. anti their first Near in aI job) setting. Commiuand i.% oiv:rr~tul that Ili e'xc *i #, icufulir .11
.At aI later del. pe'rsonnecl from the Air Fore icidiidoals citiic'r fail i Ar ~ir Irallhc I oeflrno
ACadelit and Reserve Officers Training Corps will Operator Training, or fail li- acie'~ andi ucudictio
Iie trackedl in a similar manner. field certification afit-r icoopletion dc training andc

assignmenit to anl cpee-ieiial 111ict. I'll jicolic III cc
I tilizcition: The selecticon procedures clevelcpetl %ir Traffic Control I uiieralor el,'lcion li'. lwo-ii
will he uise-( to% Air Traininig (dCommandl. inv~e'stig~t'ated III lit gti ItIt the FedeI-ra Ic %. a I lI I

kgvne1 . all(l techniquies deu eleitec b% thlat apcgv
Blenefits: T[he Air Focrce w ill benefit from this mia it % cb applicable tco thle A ir lore. Initial
researchi prcogramn through lower officer training illivc'sigatiucs %4Ill center aroeund unipro'. ed sr'evitiiug
attrition and imlprove'mc'nt in the quality of thce using the, c'ompjosite scores obicainc'd front [t-, % reiied
offic-er fore'. S erv ies V ocatI ioena I %pl it ode ItattIer,. I atIe'r. oc''4A

testing prcc'eduires will lbe cvaluit'c. iniclucding ii'
FAA selc'cction tests and coni puter-ad it ini'.tcr'el
simulations of the Air Traffic (Cointrol operator'.
tasks. Dl~aa Obltain,'d fromt te'st allot imist rations will he

Title: Dc ve'Iopinenct ofa n Appraisal Sys ten' forUlS AF comipared tcc pe'rformiance during traincin g and( later
C:iv.iliani Persontncel in the' field scetting to dc't'rniine' optimal selectiocn

iproce'dures.
Dccriptlion : 'Ih' edevcelopement of a com pre'hensivec'o rcdue eeoem anage'ment s'cstem for c'ncouraging c'xcellc'ncec in Vtilizatio n Thc' sc'lc'tonpo''eoesdvlcc'
job ii rformanice of A ir Force civil ian em ploye'es is will be used b-, the A ir Force (~Cinommn icat ion s
lude'rwaN. The syste'm has four inajor modules: Wa Comm nand.
Se'niccr Ex e'cutive Service A ppraisal. Wb Mecrit Pay
A ppraisal. (c') Job Performance A ppraisal. and (d) liene/ul: I sc' f the imp roe'd selction procc'dunrc"
proimction Poet'ntial Appraisal. TheIII proedures for w4ill rc'ducc thc' altriticon frcont training and( frccm thc'-
dist ribut ing bonuses to senior executives are basc'd field, with all asseociated cost savings. Results may
(cII jcolc pc'rfcrinanc- e-valuations and have been also provide fecr tie idlentificaticon oif individuals wiie
clc'vcle'c and miade' operatiocnal as of I Oct 7%). A ilet only will 5Liccc'c'd in training bill also will perove
siilar '.vsten for evaluating general managers ((GS- better able to pe'rforni Air Traffic Contreel operalcer
1 :1 tce (;S-l5) arid distributing mc'rit pay anicdng these duities. thus im prov ing thc' quality ccf the focrcc'.
mnanage'rs is under de'v'lopmc'nt. N on-xee'utivc's or
gc'nc'ral ma nagers will bc' cevaluated by the job
ce'rfcirni ane' moduole wh ich is alscc under Tide: Sel'ction for Navigator Tmii'ing

dc'vc'e I me'nt.* This system includes a module fcr
eaChl e11'tf'iiin i ndicatc'd abovc'. The jot) performance Des criptio in Thic U ndergrad uate Nav igatler
module pivots upoen a superv iser-workc'r agrc'ement 11 raining preigramn has c'xpe'rienced an un usually high
oIf the domiiinant c'lem'e'nts, or tasks, of the jobI Upon att ritioen rate in re'e'nt ye'ars. Despitc' a miajor
which ratings should be re'ndered aiid inc-ludes a rc'con Figuration oif the Air 'Force Officer Qualifying
svstem e'stablishing the priority of those tasks acid 'rest (AFIOQT) NavigalT-Technical corn peiie.
sta ndardiz ing the ratinrgs across positioins. The additional rese'are'h is ne'e'ded to investigae the
proemotion poetcntial modc'l. also under dc'velopinent. probemc. The current re'search approach renters
will include bioegraphical, e'xpe'rimental. aptitudi nal. around the de've'lopmnent eef an cx pcr aie t job
aciel pc'rforinancc' based variables which will be sample. task based upon secr 1 alcme'rtr
coellected across the full Tpctrum of A ir Force uiavigation c'once'pts, de'sign ecf an e'xperimeutal
ern Iev'es E xperts in eac' vcatiocnal area will perocedeures learning task, revision of two abstract

dc'neth' vribl'scritical toe promotion in that are'a re'asoning tests which have demonst rated very useful
threcrigh a policy-c'apturing e'xercise. Although the te'st se'ore'/unelergradie pilot trainiing (UiPTl)
requirc'mecnt feor the joeb pe'rformane'e and prcomoticon erforrnane validity. and a Navigator Attitudinal
e'ffo~rts predate' the Civil Servie Reform Ae't oef 1978 n rvey whic'h shows promise for identifying likely
by 2 ye'ars. it is belic'ved that the evolved syste'ms are se'lf-initiated c'liminees (SIEs). D~ata obtained from
pire'isehy in accord with the eobjec'tivyes ofelihe ac't. test aedministration at M ather A FB will be e'cmpared

t0 Unieergrad uatce navigator training (LINT)
Im peutl~ializatin: The results oef this effoert will )e'rformance as well as uases foir trac'king e'ac'h student
be used fer all civilian 'm ployees throughout the Air through Combciat Cre'w Training School (cc'rs) and
F'ore. It will be the basis or selection for promotion, the first year in an operational setting.
spec'ial assignme'nts, training, award of special pay,
andi othe'r personnel ac'tionsu. This syste'm will permit I/ti1 izal ion: The sele'etion proeeeedures de'velopedc
managc'me'nt and c'aree'r devc'lopment of the e'ivilian will be used by the Air Training Command. F
'work kfre based on the re'sults of experimental
studies. It is; belie'ved that, ove'r time, this system wil Btenefits: Use of an improved navigateor se'lecetion
bec seen as rc'spoensive to the nceeds of both systc'n will redue attrition freon U NT anti will assist
management and employee's.
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iii iilr'iti% Ing superior Ila% igators ill all aita jIl 1e1 i's i al l ietf% e.11atioll iof the Air l or.
tijnllro._ I light Scr4eving I'rograuin 111 a iit*ir o) [ii, nle%

tv-I- iic mrea,tio 6i1 chirrritr abglit . a P~ilort
nit iiudriAl Stir% . lit-r adrinijstered tot a-ist li

1411,1114% irg 111e run-t sruitable IN pIe of aircraft for -ach
'Iide Sv curtair Illfir P1ilot Trainuing soJ(t IIi IIf rIIII -h de(tIIi I-aiti 0o* ,f Iu (I vit Is % t ho re

morst hIlkI% to be .,lf-,iitlied eliinees fonr resons
r~ '1rnnlfnn i v'l~r ir Innrne ()Ifinnr Qnialifivatin I I It vr11aI athi a .nile ilrif toir fl~ ori tg I ra iig sndvfic titc it's

I.4 :o n n..te Ila,. lonrg lneno III' jurrirrary stnlestiori
If it fr enitrl inton I ndrrdaePilot Tang. tgijliolv ,z The- new 44ifionir tr il eue
Fll- if,- mi-nrcli Prga It rn itti :iii:;t the 6 Air T'rariing Conrioanrd.

fnvn,iblnilt sf 11i-org 11', whliis mesiire 1 s~cliorrotor''l
alialit% as Aell a.. nwrforirrrrv il ;r de..k-top flight 1;rn eJtI.%: vh blreefits of the rrnw% SNstem will lake

s.rimlatonr. 'Ilre lonngrarin -all for Testinrg large thre fisriti of re-drired atrrataoii fromr I nslergradrate
...rrip~le.. of liot sjiialifird lltidelits fromr thre Resessrve P'ilort Training. dr thorough exanrrnnation of the
OffI4 er-' I raiing Corprs. % ar Fonrce As'arlenv. arid effentiverress. of ill#- Flight Screening Program. and

I Itficcr Traitfnrg ' i11-41 C11 I .iririra.ioig ,ourt"'s on thes ideniicationi of t.iperior Pilots in anl operatiosnal

*riietmal jn. notslir arnd larning samnple setlg.
fnasriiisi. I lit er mrajonr st-ginielt )f tihe Programi

P'ortabsle Flight S innulationn Ucr.ning.

SIMULATION IECHNOLOGY FOR 'TA1NIN(;

'tid: Advanced Simulator Sor Pilot 1tiiniing Aerial simulation. This capability was requested by the
Refueling Visual Simulation- Engineering Simulator System Program Office (SIMSPO) at the
Deve~pment Phase Bl Aeronautical Systems D~ivision, Air Force Systems

Command. SIMSP() is responsible for providing the
Diescription: The objective of ihisi project was to Air Force major commands with all simulator
further expand the capabilities of the Advanced equipment required to meet operational training
Simulator for Pilot Training (ASPT) to assess the requirements for forthcoming simulations. including
minimum level of detail required to perform the receiver aerial refueling task. The inherent
receiver aerial refueling tasks in a B-52 aircraft ftexibility of the ASPT zyslem was able to best
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'litle :Adva nced Simulator for Pilot Tira ining effectively anticipa1te actual prlcuremnhf4t tilindows.

Computer Update

Description: The Advanced Simulator for Pilot Ttle: Flight Simulator Runway isual Textural Cues
Training (ASP') system was delivered with a single fir Lanad ing
Systems Engineering Laboratory (SEI,) 86
Computer t) perform flight and motion c'ueing I)esrription; The lack of adequate flare and final

simulation and performance measurement on two T- touchdown visual information cues has been a
37B cockpits. The iteration rate of this system longstanding criticism of flight simulators in general.

resulted in a lack of confidence in motion research One typical fault often suggested to exist is the lack of
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adequate textural information in the visual scene Impact: The results of this stud, and related follow-
that is needed to provide good cues for depth on studies will permit definitin of the requiremints
perception. The flexibility of coi puter-in age for itproved visual simulations and to pirsoe
generation (CIG) which permits rapid variation of technologies for providing inore adeqiale visuai,.ue,
the content of the visual scene was chosen to permit during the flare and touchdown. The results of this
experimental investigation of visual textural cues for study should also have impact on defining the visual
landing. The experimental approach consisted of cue requirements for other low level flight
having experienced instructor piluts fly straight-in environments such as contour and nap-of-the-varth
approaches and landings in the T-37 simulation on flight.
the Advanced Simulator for Pilot Training. Seven
different runway scenes were used in order to Benefits: The current lack of adequate flare and
compare pilot performance differences between final touchdown visual information cues in flight
different levels of visual texture cues. Six of the simulators reduces the amourit of effective transfer
pilots also flew touch-and-go landings at the Air of training from the flight simulators to the aircraft
Force Flight Test Center in order to provide data during flare and landing. Improvements in these
concerning typical pilot landing performance in the visual cues should increase the effective transfer of
T-37 aircraft. The simulated aircraft average vertical training from flight simulators to aircraft during
velocity at touchdown decreased systematically front flare and touchdown. A better understanding of the
201 feet/minute for the night runway without the requirements for low altitude visual cues should also

touchdown (TID) zone lights to 130 feet/ninute for enhance the effectiveness of low Ic.el flight
the day runway with t-foot texture patterns. The day simulations. ['his potential application will probably
runwavs alone. without the overrun, varied fron 195 have even much greater impact (of flying training
feet/minute for the hare bones runway to 136 feet/ because of the hazards and restrictions inherent in
minute for the '4-foot texturc patterns. Although low-level flight in actual aircraft.
these average vertical volocities were still much
higher than those recorded in actual aircraft landings
(32 feet/minute), the texture patterns did influence "lkde:KC-135 (Couputer-(;enetted Image Modeling
the pilot's flare and touchdown in a systematic Requirements fir B-52 Aerial Refueling Simulation
manner. Additional visual cues might have reduced
ihe vertical velocities even more but the limited edge Description: The purpose of this research was to
capacity of the C1G scene did not permit study of identify the minimum model visual detail
other visual rues while investigating texture patterns, requirements necessary for computer-generated
The presence of the Ti)-Zone lights in the night image simulation of aerial refueling (.811) of the 11-52
scene also reduced the average vertical velocity at aircraft by a KC-135 tanker. Three levels of detail
touchdown ( 1 feet/minute) hut this difference was were employed: low (200 edges). internmediate (700

rt statistically significant. The presence of the edges) and high (1.000 edges). Two levels of
runway overruns on the daytime runways limited illumination were employed: day and night. KC-
the range of touchdown vertical velocities to a 135A models were constructed based upon a survey
smaller range. spanning from 17{6 feet/minute for the of cues employed by Strategic Air Con mand (SAC)
Williams AFB runway to 158 feet/minute for the 4- pilots. Twelve experienced 11-52 pilots (not less than
foot textured runway. When the overrun was 500 hours), who were current in the aircraft, were
present. apparently the pilots used the overrun visual employed as suhjects. These pilots were provided
cues. the chevron texture patterns, and other related with two familiarization training sessions prior to
cues. in addition to the runway texture patterns in data collection. All pilots were required to meet a
order to perform flare and touchdown. This resulted training criterion (if six refuelings of I minute
in reduced overall touchdown vertical velocities but cumulative contact prior to data collection. One pilot
apprently the more uniform (restricted range) pilot was eliminated due to inatility to achieve the
performance did not involve an optimum use of the training criterion. The Advanced Simulator for Pilot
4-foot texture patterns. Several other data Training (ASPT) was cmnployed for this research.
parameters also varied across runway types; Refueling was accomplished in an A-10 aircraft
however, there were no consistent differences related configured cockpit. a circumstance which required
to runway texture patterns. The statistically pilots to adapt to a different throttle and stick
significant effects with the other data parameters configuration than present in the h1-52. The field of
were most often related to differences between the view was electronically masked to approximate that
night anui the day runway scenes.
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Vrojecte-d lor ifiv. 11-52 W capon S~ stemi 'Trainer
%% STl : :-2 I (It dgree- ho r izo I a I ai ti + 21t d egrevs.

10 tlre-% erlirral. froint the design i-v A T-37
airirift caritiji liss cifiguration was emp~loi ed ii

protide- a vs indisrrrtn referriree. Hlight di i'.iiti
app~ro\trtraterl thirst- of a B-.52( model 'i tilt %R
enivle.u~ Ilo~vvier. it wits itt1 issilile Iii jrrvid* a
iirtitltc iltiaeelratt %s ill;a neutral selling diurinrg

200t feet iii trail behrind HicK -I3 tanker. 'rhjvis

imrovedtet tie ;ireriirrtac at I 0 feet tteIr% mrid .-Mllhit
itel Iurid the tanke-r. Thei console- operator .er~vd as a

urrrigate btorm op1 eratior to talk lihe jeihir into ~j
poisititri. A~ compuerterizedI %oice s,.ithes"izer informed
thre pilot %sheir conta- flail beetr achieved broken or
crilerin hai liheirt achues ed. A riteriont of one .
mnurrte rutlioati'r cointarct Per trial wias eimployed ii,

tdnta coollect ion. 'I hese % ert sis. models -three dav
anid three night -ii low. inieriediale. andi hight
v% els of detail. resprectively. 'rho- subjects flew t hret ie 1 ntri;nrtdIiaeo ra 1hte

re-petitions pier rirrdef during data c'ollecttioni. a total I :4lie-1reae Imge;).-ra

of 18 trials. Depenrduent metasures included (a) tortal
time *in seetinri, fron iirecontatt to conrtact, (bi) total
disconnect titne in secornds prior to criterioni: (c)
niumb er if olkiini is prior to criterion, (d) total Title :Pilot Performna tie in Simulated AerialI
li IS (l' IT~s(:(t V sunn of H NIS dieviation scores hiefueliig as a Functiton tif'lankter Mode(trImplcxiti,
(el thIirough G~) as follows). (e' RIMS horizontal arid Vis ual Iispla.fs I ed of ~ie'w
drli'.ation fromrr lreconiiact tot contavct: MI HMNIS
v ertiqcil de'. itor froniririlciintai't to) conrtact: (g) I)escriptnon: Iwo vxperiinents were t'ondilted in]

I? \1 S hotrizonetal des iatiori during contact. (Wr H NI S the Advanced Simrulator for Pilot Training ( \MP'1)
seirtual dIes atjrrr during corriact. 6I) H MS fore /aft to determinte tanker detail level arid field-of-iticis
(t-t iation rif hoorri dliring corntact. (j) It NI S throtti: (FOV ) requirements for aerial refurelirig. This

r~~ut' inet:(kHMS slick rmvemnent. (1) aileron researc ibas performred iio irivide data ti the

iover: artd (fi) elevartr poiwer. Stujecuive results Simulator System P'rogramr Ofice (SI NISiO) at the
~riun a standutardized quintuairn. indivated that Aeronrautuical Systems IDisisuin. Air Forie Systems
jioltws found v isual rues we re brest represented (in the C onminand. whirli specifv-d the( aircraft arid F() Vs to

colpies tmodel (I.1,00 tiitaes) and preferred it for i -iiinulated. Tile ,rirpost' of the st odies was to
rntotirir diliirrt t tilt- Iv,s detailed displavs. Thel( dleterliit the effects on poilot pierformnane of tanker
field oif '. i ew (1M de grees hr 3i 1 degrees) was rated as mnodel I v el< - f-dta i in, tire .o ritext of d islpla
satisfa-tir for pte-frfinirg the AR hi ask. Pilois ,Vstcfll, tilt, S IMSP5 O( is procinrg. Tit(e a.1equac. of
repotirt ed t he va a litl tor Ile Al (Pcockpit, bilt foond thiree detail It'sl iiand five d ifferent Folos was
hie lbrottle re,'(11!ssr' sirealistic. The objective assesse d. The three, (itail levels em phro d for both

promnereso t, niae htsmltd(a an expierimients % aried accoirding to the visual

flight refueling ian be' a;ecomipjlished with ctumplexitN of thn K (1-135 tanker aircraft. Study I
4tensrtlerahrlv less thlanl flict' 1.0001 edges requiested by simfulated the %-It) aid( F - aircraft and empr~loyed
.S A C. I n gnr. erirnanewth he austere thet FM ) sizes and Kositionis for thosiearrf

iltodel (200 edge's) was less sat isfaitorv than that of ~,ecified Its the Sim ) ~l. S tudy 2 sim lated the BI-
e'itherr tilt- interinrediate (700 edges)' tr i5rpis i

2 aid( 1-413--1 1 aircraft. Irell ~ eelae
(IlAMPo edges). bitt ritot dramtatically sir. Overall tion airead%-niiae simulator procuremnt
tliffo-rentes betweetni inte rniediate and conmpllex actions. lloi t'evr. tilt- FOV potsitions and sizes had
mi iilekI were ntegl igill. been sp ec i fred (tit thre basis of requvirem enrts to t ratin

airra ft takeoeff atid landing in the simurilatoir. A
Jr Jic I: Thre 1iresi'it re'sults indicate' that detail di'tt'rtti nation orf FO V adevjomai' it) traitn aerial
lesil. :if ap rrtnixiriately 7010 lit 1.011 edges cain lit- re-fitlvirig (A R) also was desired. itit addition fit) thi
at, isa faitrify emlr p i rd firr simul ilated re'fuelinrg. founr 1.' PVs just iliscosssed. the frill FOV in A SPT was
piroviderI a relor,serttatrve steetioin rf coes is irniloived it, hitl sirties it) provide air additional
pourt rayed. Hoth tile petsernt study an;i previotrSIV basis ot-i inJini. Si'. pilots fromn tlt- Tactical Air
aneort i lished rt'snarulr fotie that a fiel Iof view 4;f ( trnitair F' %C) arid six fronit tile Strategic Air

atlntit 18 ilegrer by 31 degree., is satisfatry for Comurrimand (S AC) st-ri eel as srrijet'ts fonr this research.
training fi tit-' Al task. I'art it' paln rg SAC p i tlr jurdgedlfthe locat i ons ofi tihe

11-52 and 14 -I Il I~ F ' it)r ire sat isfantriri at All
IB~e/iv''lri'The tis tllslf. research will ibe ustid iii prcnt'tiract arid tcontact juusiti-ruis Thii I' At: 1-t alii
ptro-trulrtnr-tt slit ciitaitri Itir ti'e B-52 W SI. as A itt pilorts. Irowes n'r. raiseid thre I01, air average of

jptn'r filr. tti rttpti reinvors for Al s imuilation 12 tl-ritis ft art oulnplish Ali - -141 gilott fieril that
rrquirinetrs. Mtirth data at oseful in assuring that tirt- I 2-detgree change initerferetd v fiil their alriltt ito
,it h procutrtrnit sptecifiinatiotrs art' tttst-1-fft'ttivc in take (off atI laind in the sirmrulattor. anti F4I pilirts
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expleriened'e geat diffiecultyvo~itht bothi takecefi andi the leastI compclex. FON am jli mioeli'' ib-faih l .JTC ro
landcuing. II let tee I (:%-If led F-0. difliecult, in AlH i In po ri aint variable', in k. HI si iitiiitit .i

w~as s'hoewn te e ;Iii function (if moede'I ccccciexitv and plac.-nient 4~ latiker vi' ,tal cues. lle'eacie mil-,of ci t-

I'M s~ize-. As coeltplexits inc rease'd. thce as erage tine- cues ihN orirlnaril'. liste' 'cr'e III#i . inlots

need tee e' eeeft' All anl( thle average numbxher of learned to utilize cil'S e'\i.sting in the- sitmilatieen.

djseCcneets dec'rease'd significaittl'. As F0\V size A iene the mlodel dfidl not iiielud"'a in much detail (e.g..

increased, tice average tiime to crite'rion and the' three-dinlenSion engine cenavelles) or %%.hein less ,I the'

a% erage noinher of diescoennects dee'reased tanker %a. v'isilele in a smcaller FM() ihe pecrfoirmiane'

sign ifie'a nt I. Th le per formanice cineasuire i enct results dlet erioerat ed.
from Stud'. 2 (B1-52 and] hil-I 11) were similar to

thoese inf]uI' I de'scribed alco'.e. Overall receeiver Bee'fitfs: These results indicate that tit less a tanker

aircraft oscillation, as a functiomn oef niodel detail levl thant that associated with the'- c'olitple'\

'olmple'xit,.. Asas insigicifie'act foir IA. piluots but modl in this study shoculdl he' enploi'ed feer AlH

highily significant feer S XC pilots. Oscillation as ae imulatioen s;o that 1 ilcits %.ill lea'. sulficient %. isual

func'tion oef FM)' was significant for all pilots. In cues tIo pc'rferni the' task. Aliso. care shoculd lee' taken

de'lerie'fittg. the' peiloets re'ported that many, of the toceonstruc't the- moedel with a he'tte'r se'lecetion of

visual ce'les t he,,' no rueall, utse to refuel were not r'ec'ntI emp)ee Al vieaIe c'sthaiht

pre'se'nt. e'ven co the ie- cmtplex imodel e'ciploi ed in utilized in fte, prese'nt study, evsen a cemiple's mode'l

this re'search. is in adequcate if cie'eessa r cutics a re lack inig. 'Ihle
resiilts furthe'r Suggest that the e'ffe'eti.eness (o i t-

Imcpact: He-cstills front the re'fu'cig task indicate the oce'-winclcw dcsplaN for %lH simuilatieon training is

largc'st SINM S1 O-spcified lF)V was far superioer tee limeite'd and that a single windoew ca~nnoet lie used tee

tile' smialle'st o,' but noet as e'ffe'ctive as the' fuill l"() . train both transition aced] lo I? in 'iAC aircraft

Similar-h- the' mnost c'cecieple'x rnce'l %.as sup~erior tee simuelatoers.

TECHNICAL SUPPORT

Tide: Compnrhensive Occupatioenal Data Analysis Impact/(/ tiiizatio n: In addition to its operational
PMng ma ms usages in developing and validating the content of

training programs, COI)AP is being used to address
D~escription: The Comprehensive Occupational questions about the requirements of jobs which will
D~ata Analysis Programs (COi)AP) systemn was be integrated into the initial personnel selec'tion
de'veloped in re'sponse to the need for an effic'ient process and eventually into the person-job match
and effe'ctive methoed to identify and classify jobs in a (PiM) model. Although developed by the Air Force.
rapidly c'hanging Air Force. The basic input to this all branches of the United States D~epartcment of
system is information provided by a large' number of D~efense, as well as the! British. Canadian. and
supervisors and joeb incumbents in the occupational Australian Forces, have inc'orpeerated (A)IAP into
area being studied. Bec'ause the data are collected at their oeperational programs. In the'- ion-I)0 1  public
the weirker-ask leve'l, Coinp1 rehensive Oce'upational sec'toer. many state- and c'unutry gove'rnments are
D~ata Analysis Proegrams (COI)AP) providesa leaseof begioningtee use CO)A P tee validate the'ir traditiomnal
infeermatifen whic'h ncay be viewed in many ways and testing and selection pro'edueres, acid at the same
address ne'w and unanticipated manageme'nt time de've'lop perfoermane e'valuatioen c'rite'ria.
qeesti ,ns wheneve'r they arise. The tec'hnical support Fducational institutions are using COD)A P ite nmedify
duiring the least year has [teeen aicned at providing an the c'urriculum oef the voceational educ'ation
easy methoid to restruceture and summarize the'se data programs.
foer higher-level management in more widely dive'rse
functional areas.
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It~ cn efiIs: The traditional benefit of providing efforts ins ol vi longitutd inal st udie,' of speri fir
relev ant training is still colatinuing and t he most sam ples cutting across ms.any different dat a file'. anti
recent im proserns'nts to o te COIl)A P - tv in Itas vc ode values ovecr varied time periods. A utomnatedi
b~een designed to facilitate that o~perational programn. availabiltil of Air Force' and DOD 0 defined data
The near-tern, benefits w'Il be realized with the clenien ts. as w ell as other nons~andard data elenen ts.
results of the aptitude requiremcuents project, which with their data ite'ms and meanings across tims' % hen
usedl the historical C.0 ) A P data base of all somn1binvod with heavN iisage bs, pro~granmmers'
occ-upat ions aogwtenacdp grming anlssrpresents a sizeahle savings in workhours

c1apabilities to realign e'ntry-level aptitude which would otherwsise be spent in researching
requirements at ro., A. ir Fosr(c career fields Tht, next hundreds of mnanuals. and/or mnicrofiche b% hand iii

lev.'lI bene-fit wsill be' impjros ed definition of job order to find the tneded codo properly identified for
requirements for integration ilito the ovserall poersonl a given historical time period. As implemented.
job matibt ( P1 %I' model under developtiteut. 'FT scientists may. on retriev al. specify all code vale sinet
Icag range benefit will h~e the spin -off from the elis-et datinsg back to the establishment of a given data
ptublic secvtor at t1% Ities. N., each state is atte'mptin~g to element or may specify inclusive dates and get inlk
ases the skil ytml0.1 ailat.l, to attract new butsine-ss. those viodes in effiet during lte interval it. quiestion.
the ( 4 I1) %.l ' . -t i- pro idling a corn mon ba'.is b'. The data can be displas ed oti a renmote interactive
%hih ati N ationil S killk A., sov nt Program n may be term inal or a hard-copy may be requested showing

dr-s.lopedl an.d pvro~itl.' the ltepartmeni of IDefs'osc til.data nanme, definiiuo/explanaimn. conde vale .
% i ft ai a4 s-urat.- pic-u r.- of Ite civ ihianit bor fo rce e-ffectis e dates. and e'xplanation ofcsode salutes.
from which it drams.

Benefcits: IDO)( makes it pssible to carry ouit
research studies which would he prohibitive in ternis

'11ds: Fle lio ni IDa ta Orgo. nize r of wo rkhours required witboiut an automtat ed

J),'seripti~n !Ihe Fv~l Iteum Data Organizer nur/eivasytm

I-lO)evoked'u fi ort 1h,- vi'd of rest-,irihl efforts

in-. sksing prese'nt and 1mngitusdittal samtple selection

wire- (odes.-, ,ntavjn-s in) lii. %V1 I1l. tnique dlata rJte Human Resosurce's Rlesearh Data [lase

loase Iload ito be idtiutfied a..td in ,'r pret.' .1 %. re'.sa ri-I
scientists w ith. Englis me vsa ning., for cod-d beist rpton: A scrice5 of data biases conitainhing

information intllng:ue tilv'riptisot iol the codie. information on personnel and training -vatemns ha.'

frvqun.. 4of ovrtorr-ni,-. ati other d,'scri1 ti, e been developed. The data bases are stored on
statistuic. 1'IDOt a[.,%. vontain.s ;n auton.ated inqa iryl mnagnetic tape. Software to process, organize. attu

ret ris's al systemi % ital fosr the establishmasevnt of ,lata displa selected info~rrmation from a single sdata base
bases (ur 'pe r~olainc researchi projects anda probe and to i-isnso~lidate informiation on a common

analvsi, to detertuin,' the, fs-asjbilit of propose'd suibgr'.uj. front two or more data biases has been

major research ,efforts ins., I ing data base's. F I)~ is li lte~e.lt'dt assicuersod i l
On-line- on the AFll11l. I NI VA( 1 108 computer ac-tive duty Air Fore' enlisted andi officer persosnnel
sy steim. It consistsosf0t7 7 Air lime'and DO(D de lfined at 6-in 1th i nterv als, Air Forcs' R~eserv e anmd

d .ata cesmen ts ussed in) auttoma ted Air Foptr-ce National C uard Personnel; records of gradtuates
Pesrsonn~el D ata S yStes's exasmples an.' secsurity from basii-c. military training, technical trnaininig. and

classificatiion. grads'. Air Force Specialty Coade, asid fly inig t rainiing priograms amid from t he Officer

major as-advinic fiel~l. Prni'it sefforts are- to provide T'raining Sichool anid RIeserve Officers' Traianing

mosre ac-curats' ind lins'ly data boy im prov-inag the, Corpss comin ssionmaing prosgramFis. anmdi record s

update psroceduares now in utse andi by di'veloping reflectinrg si'parat iions and losses fromt active duty.-

proced ure's it) g - thitis iniisrin at iona directly from the S pecialI-psurpo se ls)ongituad in a Ifi les have be'in de ri vesd

Air Fors's Dl~aa System'i.s IDesigna Center A FMN 300-4 from thsse data bass's. Thes,' longitudinal files
dlata base whii-h is saupplis'd tos A Fill R 1. mtonthly by~ significantly re'dauce data processing re'quireme'nts an

Iasagnest taps'. manay pe'rsonnel anti training research studies.

Impaj i fftilizrafion i Fl 1) direst ly saippssrts Im 1,w-*/lI tilization : Thse data basses represient a

virtually all fas-ets of pe'rsonne'l ansi mttanpiowe'r low -cost ruama('s of ac'qui ring and mnaintainting

re'search across A FItI. divisuionts. MIany research infomatiomn usi'd in thi- deve'lopme'nt and validation
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(of personnel selecition and( classification instrumenrt,-. Bcrz efit: z lThe Air Force is in a better position tin
developmreiit of asignment procerdures. derivation ntonitor the OEH systemn anid its built-in controls as a
and revalidzitiiin of promnotioni svdi'nls. ai special- result of' the sitilary report systein developed 1iy
purpose analI sts to determnine tih' long-range impacdit F1 FI H L.
of specific ptersonniel aii(l training piolicit's.

B en fi~ Is ,ailaliijit, of i hese data bases miiake" it Title. T'echickal Tra ining G tad ua taon/Eini ma ion

possible to carry out studies onl numerirous aspects (it Hii te's
the personnel and training sstemis which ttlrr~ Decito Isemr eot frAi oc
would not be feasible. % ron ~er% at iN e i-stimnate of anll '. ri io r ay rpot o i ie
annuial cost-avoidance tif 50;(ttttirsiid dollars (-air be enlisted personnel who terminate teihnical traiing iii
attributed to the use tif these auitomiated data bases j, vat'li qularter of the fiscal year and aggregated oe

art alternative to manual screening. seleititon. aiid th ficla i-peae qurvl.Teemti

automation of records minitained in arriial formalt 0je rep~ort, containi stati.sties (for all

s10 rage. innltviduals who termninated a partilnar course in a
, -p -vfit- quarter oif the fiscal var). such as frequency
('olit.s and percentages for reasons for termiinationi of
!rainiing: a% eragi' M vchanital. Administrative.

Tite: Officer Effectiveness Report System tG c n ora I .F lei ro i iCs a nd A r fied I-otFi r ce s
(tualiicatiort 'lest scores for graduate's arid

IDc.'crirption Officers are, norruall, tzi' ii Officer vliur ine,: in ininiurn selector aptitude indiex (M)
Eftectite R eport (OFH ) evaluations oriti a year. -,ore, for et'ryr into the' (nurse: arid average time in
There art, se~veral uses for flti- valuations: (a) a tooI training for graduate- anid eimiiners. All of thel
in determining the best indivriduals qjualified for aforeutentionedj frequem-y counits aiid lie-r'et, tages
promotions. (b) a tool for mtakiing ass.ignnment. G~) a for all individuials are- reported 6 rac'e. sex. ratev/sc.
cotinseling deviv'. and Wd a general persoinrel 1-s ear or fl-year enFilistiient. aclademuic educatiorn
mnanagemenjnt tool. lin addition. these reports Aid in lev el, anii mitual category
the monitoring of the rating trends;. Thle automated
OFH report system uises the OFER rec-ords. whicit lirpoet'f tilirztio ri: lT'e reports are lise'(nb
have been trantsc'ri bed to) in agn etirn t apit. to produce pe'rsornitel sv stecuts martage rs to track gradu atint/
suintmary reports onl a quarterly a rid Y'carlv itasi for el irn iatinn rates oif Air F-orce enlisted persotnnel
grades of lieutenart th ro ugh mnulo rIV. .sr'parate-IN The fronur liasic resident technical training . ourses.
reports aid assigrnrmernt ntariigers.n vareer mnitoirs.
personrtel inariagers., and OV mIrnonitors. lBene#fits: The repoirts are being used to focus on

tnitai attrition -'om technical training courses with
irn pact/I tj/izution r: Trht 0E) F ustutnar re~port., special emtphlasis tin the higit'sost courses:. and also
are used by senioir Air I- tirni, nmanagir,. thle ftor briefings atl higher echelons. attd for updating
promtioi~n secretarial, carver mniutors. andtt O'.R H rt'rir tabiles.
monito~rs.

Th(;HNI(:AL IRAININ(; ThCHNOLOGY

(A[I has bieetn the cotst of des eloping and delivering
Tile Dvt* lopme nt tif Efficijent (ont~iufrr-As issted C AI in aterials. 'Ihis t'ffoirt has c'onc'ent rated on the

Irnstructioin Authiiting IPineedurrl's fior Use' ili a developmnent tasks toi decrease developmtent costs.
Teichni'al Training Enviromnt C Al lesson develoipmrent times may range froim 100)

to 400 hours ito prepare I hour of instructionfal
IDesc ript ion: The instructitinal effert iventess of mnaterial. Ofttri a team approath is em ployed.
torn 1putt. -assist i insItuctionl (( AI) has betri invoilvittg a subijtect in atter expert, ati iristruetitinal
tlermonst rated repeatedly for a large variety of prograimmeir. arid a cotmputter coder. 'This
iniotrut'tiorial appliications.l The principal tdrawback o:f
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requirement for specialized lovirsoon-Il ev1Iendmag 11ii61 1ii'i.,i 1i~i lIt, i11l1 [1,- h. OnieVIII

many workhours to develop one instructioinal h.-ur i. t.ia iti, 1 .s ... uh-, itl 'Ii. ijrrai%,- 0. r te xt.

the chief reason for high do-xelopmno , 4 , A I lot i 1,ui i it tIr,. ii I it. I, r,iIitI Iiii, it t Ih lo( irial. iir
effort developed a set of prioeo-ort- which aill,,% grA;ptii .!~ii I . -i t it - I iior- .i f i II4 I ' o 14 f
existing Air Force technical training pe-r,.iiinoiI to. rt. , r1 I i i 1, ,I,oit , I - if j ( Iv.th d ii -ro ficic

efficiently prepare instructional mato-ril. Ani r, Ai r 1' It.. Ite 1 rit.tj a fi~hi-
employ instructional straitegies. The4 1irio-dr- Art -Iit F. .'i.1iiiiig tix? ter itarratiso
structured about an author itdcitor that allow- I It, nIit 1 iil .. 1i llo- , .11. fil.- . .. 1lidinliig graphics.
lesson developer to sit at a trmiinal andtiaini',rirr~sii tt..iti 'in.ig. - ir- wrp ' m ~tr~~,I ith
on material proiduction %incr lcs.oin ie-sigi .- andt l o f-ir,- ti lerif- regitratioirv This
somnewhat guided by the- editor, and the- 4tooling (of O th0 -d.i-Ioli-io loriii . Ii,- bait% irof 4AI %Il to, hear
computer is automatic. G raphics dlisplays arv v.~ii dfir tit .11 111- o r lr.if a rig an'1 r-x inieig
prepared through the use- of a hit-pad digitize r Thou re-trioi, iirtal nimotrial- Ilie duil-fit it- approachwa
results of this effort arecdoctimented in -%VII HI-l.A*- dc eop d i \ ir i- uric It mraI F -33107 1 -77-
79-74, Comnp uter-Assis ted Instrucition in thec 0,)-.7 lr tie.- loris u-r li-v.anm I lni-titv into ti tilize-s
C:ontext of the A4dvanced Instrutimon-tl lt- -ilicratieiiidl i-eueitcx (if [te %mlxaneol

System : Materials D~evelop ment Procedurt,. I ustruet iona1 Sx ~ttou (I I~sI at loss r% It it. The
and System Ev'aluation. effort is dna-uic nietod in % Fbi 8 I.-T'l -79-6,

ilfitrofcme -1ppi( (tltiiuf in (in lndmiiducilizitd
ImpactiUtilization: The authoring proccedrires are- Self-Paced Icarning Svsten.
in use by several ATC courses at Lowr le'chnival
Training Center. Plans to extend this 4capabilitN to lm put /U*tilizutio n The contract ffort re-sulted
several Tactical Air Command and Strategic Air in a scenario which could place the development and
Command installations are being form ulated. mnainte-nance- of instructional materials in the hands
Relevant lessons on other computer-based of Air Training Command AIS instructors. Using an
instruction (CBI) systems are being reviewed for interactive computer terminal, an instructor may
possible use on the Lowry CIII system. write or edit materials wshich. upon completion, are

transferred to tape. The tape is thin loaded into a
Benefits: Evaluation information indicates that CONI machine which produces the microfiche. As
lesson development times average about 85 this effort is a demonstration of the approach and the
development hours per student hours of contact, technology. a fully operational program was not
This indicates a higher degree of efficiency in the implemented. Fuurther developments and
lesson development process. It also appears that re-finements are anticipated.
strategies employed are reducing student failure
rates. CBI users have been pleased with the results Benefits: The dual-fiche approach expands
and the enhanced capabilities for delivering and instructional material development and
developing instructional materials, mintenance capabilIities, greatly reduc-ing

production tuirnaround times. Full implemientation
carries, a potential cost avotidance as well as increased

Tide: [)ual-Fwche e-fficiencies. Molst eiC portantly. the scenario places
buoth the- means and the technology itself at the

Dies crip tio n: The microfiche med i um offe-rs disposal of learning ceriter instructors -elitinmating

proven advantages in the managemient, storage, anti re-liance- on timfe-conisumling. traditional miicro~fiche

retrieval oif information. Advance-s in ennipter- mtho dolegies.

output-to-microfiche ((A) I tech nelogy. e-specially.
brings together the efficiencvies ofl coinpulter
processing and the colst advantages of mnicrofiche. Tide: Evaluatin of PLANH) IV in rfi we Air Force
(0NI technology. howevet-r, de-als exclusively with. Medical Coaurs
and is designed to) accom modate, narrative-
inform atioin (in traditional vertical form ats), which D~esc riptfion: Training sufficietit n rimhers of skilled
has limited its use- in training (whecre pictorial and medical personnel in less time- than required by
horizontal formats are cornmonplace) . While both coist ly ctiiivntional mnet hods is of prime- interest ti)

narrative-only and pictlorial-sinly mnicrofiche can he mu edical adm itist rators. I tfortunately. there is little
produced. a combination of the two formats prestints em pirical e-vidence ito assist Ilecision -in akers in

choosing among individualized(] self-paced4
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alternatives to lecture. To reduce this data gap , this more effective for them. Based on this evidence, CAI
medical training study was conducted to provide has been extended to several other courses within
answers to two major questions. (a) I)o computer- medi al training.
assisted instruction (CAl). programmed text and
lecture differ in instructional effectiveness in colirses
varying in difficulty '? () )o students who differ in itle: Feasibility of Computer Applications for Task-
characteristics (e.g., aptitude level and motivation) Oriented Training in the Aircraft Armament Systems
achieve more in less time under computer-assisted Carer Field
instruction, programmed text or lec'ture? The
follosing technical reports document this study: Description: The Air Force On-the-Job Training
A Fif It 1,-TR -77-17, Computer Ass is ted (OJT) program is designed to prepare its personnel
Intruction in Air Force 4fedica/ Training: to perform tasks required to support the mission of
Preliminary Findings. and] .\FlRI,-TR-74-76, the Air Force. Management and evaluation of the
Computer assisted, Programmed Text, and OJT program has historically been a recognized
lecture lodes ofInstruction in Three Medical problem. The administrative problems associated
Training Courses: Compnratire Ealuation. with scheduling students, instructors, instructional

materials and resources for OJT are sufficiently
Impauct/Utiaization: From an overall standpoint, complex that inadequate training can result. Task
computer-assisted instruction (CAl) was found to be proficiency evaluation in OJT involves a great
more instructionally effective and efficient than number of judgments by the OJT supervisor/trainer
programmed text or lecture. The more difficult the regarding the adequacy of an individual's
course, the greater the impact of computer-assisted perform'ace. Moreover, the requirement of
instruction on achievement. However. the degree of observing trainee behavior in order to perform these
effectiveness and efficiency varied with aptitude task evaluations is time-consuming. Ideally. these
level and course difficulty. For example, CAl observations should be standardized across
increased low aptitude student achievement as much evaluators and trainees so that advancement in skill
as 18 percentage points more than low aptitude level can be assessed fairly. Better identification of
lecture controls in the difficult course and 7 training requirements would also result in improved
percentage points more than low aptitude training. More accurate knowledge of OJT costs and
programmed text controls in the course of average unit OJT capability and capacity could lead to better
difficulty. No significant differences in achievement management of the total technical training system.
were obtained in the less difficult course. In contrast, Advancements in computer technology, especially in
high aptitude CA! students completed instruction in the field of computer-managed instruction systems
:13% less time than their high aptitude lecture (CMIS), have reached a level where it may be
counterparts. Though high aptitude CAI students feasible to support some of these OJT training and
generally completed instruction in 30% less time management requirents. The purpose of this
than low aptitude CAI students, low aptitude CAI study was to evaluate the potential for various CM IS
students achieved more in 17% less time than low applications to improve the management of unit
aptitude programmed text controls. Hence, the level training. A survey of the OJT environment of
graphics capabilities of interactive CAI appear to the 46230 Aircraft Armament Systems Specialist
compensate for the typically lower reading capability career field within the Tactical Air Command was
and achievement motivation of lower aptitude conducted. Based on the results, a detailed training
students such that their CA I achievement system analysis was performed for the F-15 weapon

approximates the achievement of higher aptitude systen. Specific function within the weapon system
students under lecture or programmed text which couldfhe aucompwishe/taportsdsby

conditions. which could he accomplihed/supported by
computer were identified and specific

Benefits: This evaluation has provided decision- recommendations considering trade-offs were made

makers with evidence bearing on the instructional for expansion of computer-based technology into the

effectiveness and efficiency of CAl compared to OJT e'nvironment.

lecture and programmed text To optimize tIhe Imp(Lt/1 tilization: The recommendations of this
effectiveness and efficiency of (AI, programmed s t /wrbeniration s resied to one
text or lecture, learner characterislics profiles were study were based (n observations restricted to one
provided which permit differential assignment (if myjr command and essentially to one weaponlearners to instructional modes isthich were fo undi system. II owever, the poItential applications

identified should be applicable to OJT as practiced
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throughout the Air Force. As such. they are of produced. The suggested system configuration is

interest to training policy and practice managers at base on correntl available 0979) hardware and

command and staff levels, and are reported in includes (a) computer and peripherals. (b) student

AFliRI.-TR-79-01. Feasibilitv of Computer and administrative terminals-alphanumerics.
Applications to Mission -o riented Training in graphics/color, and high resolution graphics. (e)

the 4ircraft Armament Systems Specialist management terniinals-forms reader. printer, and

Career Field. controller. (d) programning language. (e) support
software, and (f) applications programs. AFIIRL-

Benefits: Since 70% of the Air Force technical TR -79-42. L. n4-Co st Co on p ut er-A ided

training requirement is accomplished through ihe Ins tru ctio n/Co mj u ter-Managed Instrut tion
OJT program, the potential payoff of computer (C41/CMI) S vstern: Feasibility Study.

support of training and management requirements documents this studs'.
within OJT is great. This is especially true in terms of
improved training quality and increased unit Benefits: This effort defined and specified an

capability to meet operational requirements. operationally configured system as constrained by
the stated parameters and costing approximately
$500.000). that can support the (:AIAM I functional

Tide: Feasibility of Low-Cost CAI/CMI Sstem requirements of Air Force resident technical
: ytraj ing.

Description: The objectives of this effort were the
definition and specification of a low-cost, computer-
assisted instruction/com putcr-managed instruction Tide: Formulation and Validation of a Computerized
(CAIA:M I) system for Air Force resident technical Instructional Adaptive Testing Model
training. The functional CAIAAI I requirements
were determined by surveying potential Air Description: Testing is an important aspect of any
Training Command user personnel. (omputer training system. Since the Air Force conducts one of
architectures were then surveyed to identify the largest training efforts in the world, it must be
candidate systems capable of supporting those concerned with any procedure which tests more

functional requirements. Terminal hardware devices efficiently. The theory and methodology of adaptive
and communication systems were also surveyed in testing, developed largely in the current decade,
order to describe an economical set of input/output provide such a procedure. Basically, adaptive testing
devices and communications interfaces for satisfying uses one of a variety of possible algorithms to select
the functional requirements. Additionallk, various the next best item to present to the examinee. All
computer programming languages were analyzed to procedures have. in common, tie fact that an item

determine the most cost-effe'tive language for CA I/ selected for presentation is based on the unique set of
CMI programming. Finally. existing CAI/C M! responses given up to that point, hence the term
applications programs were surveyed to determine "'adaptive." The intent of the current effort was to
the extent to which they met Air Force training develop and test a new algorithm for adaptive testing
needs and to identify potential sources of holding promise for increased testing efficiency.
applications software for the low-ost system. A Basically, the model uses various item selection
system specification was prepared to describe the procedres and. based on the accumulating
functional requirenients ani capabilities of the low- responses, makes predictions concerning items not
cost sysitem. Parameters for the low-cost system were vet presented. Predictions are based on matching the
based on the following assumptions: (a) primary subject's present response vector to a data base of
initial itplementation will be in resident technical previnusly tested subjects. The matches so obtained
training. (b) the sstern will i a dedicated local form the basis of computing conditional probabilities
system with a modular approach to expansion, anti for as yet unpresented items. A sequential decision
(c) the system will support 500 students per shift, in procedure is then used to assign mastery status based
five -rorses with 1.500 hours (of instruction-10% on actual and predicted item responses. Several
CA I. and fis e CM I transactions per student per shift, parametric variations of the model were explored
The surveys of computer architectures, terminals, using simulated data sets and compared to a control

communications. and support software identified version. The results indicated that the model needed
candidates from these areas for the low..ost system. approximatels 25% of the items required by the
A functional specification describing the control version while achieving smaller loss (better
requirements for the low-cost CAA/M I system was classification accuracy). These results were
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andi imprtYilt diagiii.stics 1-r - i dj;.m it t-f t t I. IalI if f,)rni I It;ii would ;iif)ljiar fit be a niorv
tu1 F 1li,)tjti . ;i itre t he mid-i 'I rqirc- ,iarkcdI. 'ai; nit and cfhcivn ! appreatti than teaching

~e er ! e s tt if I, too at-r I h'-tr-4, r -lassifit atiiiii itti[Iit sici subh' i-t -matter tontent. The tatter

ai'urac,. -nt,-tantia! trainijig vt anpov-*r refilt,iot apjt,-nich rtj;e jwprson whose jobh effectiveness

a;ep-sbe is largely depenident onl specific content. III contrast,
a so iiin t A hol has m astered teat-ning skills. p.-ovides a
rela:;vel-, independent learner who is in a better
p),)sition to, cope effectit-elv and( effii-iendt, with job-

ile -Le a ming Strutegics a rid S Lilis Tra iiii 1t.'chnocg) chang; . Tbe Air Training F:,,m mnand is
Pritg rani c~ionidering the implementation cf a learning

Deo rtHn lesearch has dobiiniented that mos ,ralegit'S troining program prior it, formal

students tend to cotplo% tess t han effective andAir cpre~r o nraesuetaheeet

ineffii-vi methods fo~r at 1 uiin1g. retaining. , or
a p lti n g iL, r in atIi on. To, a coiIr - ret-ain, andi
appropriately appl know edge. it ha, bee oni- 'ltle IAW-CO5 t Ternminal Alternaiaves for Lvarning
evident that roethods designied ti, organize Cecnte r M ana ge r
information fort presentation to lrarmor are of
beneficial. vet limited. effectiveries-. in cittrast. 1) fe S c I , I it)n T h c-k i r F2 tt e A (I v an ce d
st rategies w hich the learner finfd s usc fi I i Instructional System (A IS). originallt, des;igned in

transforming information through personal effort 1973 anid operational by.173 rjie optr
are likely to be "ovoined. *Pnd retained and t imanaged instruction (CM0I and comnputer-aided

cotntribute to increased perfo~rmance Profgranimatte instruction (CAOI. The interactive inputoitpuat

research was initiated (a) lt identify and] comitpare devicc ;peicified byteoriginal AIS cotntract and
the efferliveiicss off alternative learnng strategies used by learning center managers and students was a
upitit learner performance, Wb to, ticorporate plasma screen graphics display terminal which

effective strategies and interactive liraltice materials required a special communication system and a
within a systematic training p~rogratm. and (c) to cuimin tinication protocol which was not standard to

empirically validate the performance of strategies- the industrN. The A IS terminal was a very capable

trained anti untrained students. Slime of the device.. however, the Overall cost of an instructional

strategies nlddhv ee a aiu iemni sse ol be significantly reduced if the average
devices, (b) imagery elaboratioin. (c) paraph rasing. coqst o)f the interactive device is lowered. To provide
Wd visual networking, We gtial-seitting. (f) distraction cost-cffective replacetntnt equipment. a review of

desensitization. and (g) formial peer interaction, industry coot muinications standards and an
These findings are documented in A VII It 1.iLJ -78- evaluation of features niist available on state-of-the-
03. S yste m as fi Training P~rog ram for art ternuinals was required. When the industry

En h tncing Learning Strategies andt Sk ills: review was correlated with classroom functional
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requirements and perograml frequency of u..ct in the term inail iii parallel with the currenst A lS termni al
classroom. a set (of characteristics e'oild be identified has proven both cost-effective andI desirable. The

which should het available in the target terminals. To~ div'erse nieeds (of' the various applications in a

test the concept of the new replacement sx sternl. comIplete I IA, %I sx terrl seemn to indicate that a

several (of the t erminals and related hardware oftll Ierin inal t , Ies will newlvo~ b~le required. Thlis

would ha,, ob poue and operated in parallel cx ohuld Ibe considered in any future einin

with the previous. AtIS graphics term inals after of the tI.The lo w- ost terminals in this stud ' me't

modifying selected software. An evaluation woould the ii'eek of instructors and learning renter

chieck the effectiveness of the (original characteristics imanagers. S urvevs taken during the test pe'riod

predictions. R esults of this study will bet reported in a indicated good acceptance of' the termimnal and the

technical report entitled Low-Cost 'Term inal termtinail s~stemv operation.

A lternatives for [earning Center Managers.

Impaict/f* tilizeitio n lit-sults of thle user-needs 'd-: ()erdtonal( tosequenee-s of litemev G;ap
study identified tlie required rharacteristics for a
low-cost interactive terminal for use in the A IS D escripotion: This effort, using Air Force test
These characteristics were in the are-as of display,, materials and low ito mediumr abilite A ir Force
key board, and t ra nsm issionH paramniete rs. An personnel. attem pted top determine if discrepancies
additional constraint, cost, was added to the user between personnel reading level and material
requi remecuts. The resulting reqjuirements of the reading lev els (lite'racy gaps) a ffect text
display were to present in two brightness le,,els the Comp Jrehension over and abe xve effects of pcr! 'onel
90-character .ASC II erican S ta ndard Code for reading letel alone. An additional factor studied was
Information Interchange set on a format of at least whether the detriniental effects of literacy gap canl be
24 fin"~ with 80 characters per tile. Also, an olvercome by allow iiig extra readling "time. Bot h
addressable cursor and a single command screen questions were aosw ered affirmativele, but elfect,
erase were found to lie necessary. The keyboard was were small.
to have a typewriter-line (QW EHTY) layout with

function keys and a calculator format numb er pad. Impa~ctli tiizati,,n: The results of this studN can
Current system compatibility in addition to user- be uisedi as a basis for recoi mmendat ions albou tihe
oriented requirements required transmission redesign of Air Force docunients. They are defined
parameters to include full dupleK asynchronous i n A F If H 1. - T RI - 79 - 2 2 , 0 1) c r it o n at0
character-at-a-time at the rate of I120t0 hits per Connseq uences of I. iteracvN Gap.
second. A threshold for cost was set at $1 500h when it
was found that a large num ber of terminals Ben efit: IlTese results suggest thiatbefo~re exipensive-
possessing the required attributes existed at prices measures are taken to eliminate literacy gaps by
beneath this figure. liardware acquired for the rew ritlig documents or allowing personnel increased
contract included Applied D~igital Data Systemns reading time. the relatively small predi'ted gain in
(ADDS)) HRegent 100 terminals. Tirneplex 202C reader comprehension should be weigh-d carefully.
modems. avid a Control Data Corporation 2551-1
network processing system. The CAM II language
was modified to send octal values directly to the Td:Raaiivo ArFrePbiain
terminals, andi a new oper'ating system peripheral Td:Raa~~t fArFnePbiain
process;or program was written to efficiently eon troil Decrpton A 5'-1. Ai Force Pulicaio
the network pirocessing system and transmit data Ma~ie .t PormeqisAir Forc ri~iters~f
between the hoist Clyber 7310 comnputer and the MngmetPogarqie i oc rtrI to match the reading level of their texts to that of
termlinals. Eighteen appilication programs use(] by their intended audience. The present study
Instructors and [,earning (Center Managers we're investigated whether rewritten regulations sublm .itted
modified to operate onl the new termlinal. by Air Force writers as complying with AFH' 5-I

liene'Jta ~ow-cot trmialswitin rojct- were actually comprehensible to their intended

estalished cost and characteristics constraints were readers. The text reading grade level (hiCL) for

identified, purchased, and installed. regulations in seven Air Force career fields were

(:0mmuinicauions, equipmient nevessary to interface rechecked, and appropriate cornprehetnsion tests on

these terminals was alses insitalled and necessary these texts we're given to field mtembers, It was found

software modifications made. The ist- of a standard that writers coild not bring the H GI of their texts
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do0 much below i Ith grade. while the mean H;l. oflie FORC.\ST formula and inn saN in, dto 'nriree ti

of personnel in three of the seven fields was below RI;, of their ie'xis.

I th grade level. I n tie'se cases, reader

nomlprehension scores were 'beliow the estalish'd 2. For tie lpurloiise of F'R CI (% ST HG I. .tiinatinn.

criterion. indicating inadequate voini prehn'nsion. 'familiar" mulins liable words .hoolh not be' cnte~ltd

iindi ngs are described in A F II R I. -TR -70-21 . as words of' tnts% llabit.

ReluibilitY of Iir 'o r('r' Pub1i cntions: .' n

(.riterion Referenced i nluation. 3. The polity of writing to target audience should

be cointinued but shoul not I enforced rigidly.

Imp l t/I tilization: The results of this study have G iven the r(i'ati, e% crudte way s m plh N ed at present

be'n useid as the basis for making recommendations to estimate litnracs gajp. it is probabl. not

and an,,wtring writers* inquir's. appropriate to in,ist that 1 riters hit their targets with

a great deal of pre'ision. Additioinallv. the practical

i'efits: 'rhe results of this study have tie problems invithed in simiplifving materials below

following implic.ation",: 10th grade level may he insurnontable. If thse
suggestions are fllowted. Air For,e writers' tasks in

I. ,'riters of Air iori'e publitations and tomplying with AFR 5-1 should become easier and

regulations should get additional training in the use better defined, resulting in more readable

publications.
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EI)IUC A'lN ANI) RAIN EN; IECH NOLO(GY

lide: Development of Air Fone National SkilLs Bayesian classification. )uring Fiscal year 1978.

Market Model efforts centered on comparing the classification
accuracies of the methodologies in identifying first-

Description: The advent of the all N4oluitmeer force tern airman involuiitar dischargees. T'hese results

has resulted in an expanding interest on ihe part of were d()uin ented in A FllI. -TH-T9-58. Predicting

military personnel planners to understand the IniohInttory Separutio n oftln listed Personnei.
coniplex interactions between inilitar- personnel )uring Fiscal I ear 1)79. c(omparisons %ere inade.

systems and various economic forces. Of specific using other binar% criteria including graduation/
interest are those forces which impact on individual elimination from technical training, basic mililtary

decisions to enlist or reenlist. E %en though a training. and1 undergraduate pilot training. A draft
considerable amount of research has been cmpleted technical report Lvoluntion (ifthe t b ilities of
in this area. tIhe results hav not heen particularly Seeral (omputerized .Algorithm to Predict

useful. The purpose (of the current research effort is Graduation from I ario us Types of Afir Force

to develop a computer-based national skills market T raining. describing the results has bleen

iiodel for projecting A.ir Vorr'e enlisted accession 01mpleted.

anti retention rates un(der %ar. ing econlnic.
demographic. and Air Force polic'. changes. The Impact/ltilizati(In: arious Air Force agencies

projections will include overall rates for the Air (such as \F/DPXXO . AF\FM %/I)IMM A. and

Forre at large and specific rates for different levels of AT(C/R SM) concerned with the problem will use the

occupational specialt and/or qualits groupings. This results of this research for the developnent of

effort %ill he based upon. and v ill extend. a improved selection standards for initial obligated
methodI()lg de4 loped under prt~ions % F I. tour of duty and various types of training programs.

,,|,nso)refd research. TIie results could also be generalized to improve
prediction in other areas of the personnel system

Imrp (lt/I tilizeition: This effort sliould refine and such as promnlions and retirements.

transition the conceptual models dev loped

preiiously into a wsorking version implii ntitd on
the .XtIIHI. k NI% \C I 11)8 c'omiputer. The flng- ite: Development If On-the-job Trining Capacitv
ran "ge objective (f the research is to enable- \ir Force Mdel

olaniJoI,,er planner,, t) simulat- the' imloact (oit Air
Force accessioni a rid retention caused ) changes in Description : As budgetary consideralions force
Air Force policies. dennograjlhic conditions and program restrictions in the Air Training Command.
ev. noim ic variables. On'ce avq u ired and (I Io)h of the training previously conducted in

implemen ted, the \ir Force Natio~nal Skills Market resident courses is moved into the 0)n-the-Job
Moudel will be e a geineral purpose tool for lab)or Training (OlJT) setting. When field supervisors

market anal sis. The following organizations bave becoe responsible for additional training over and
been briefed on this research effort and] have above their oIperational mission, the danger exists
exp~ressed a real need for applications of this |ndel: that qnalit) of training. mission performance. unit
Officer/r nlisted Relention ( A IFM l'(;/M PC M M ). readiness. or all of these. may suffer. The .Air Force

Re-rnuiting Service (AT(/RSM Y ) a .( Airman lacks a quantifiable model for determining the
.Anal'.sis Branc'h (A FM PC/M JI\ AA). relationships between these outcome variables and

the amount of OJT conducted in various units.
0ptiuniumn training load in OF' is being studied in

'ide: Development of Improved Medtods fior this context. Attempts are being made tol specify, in

P(diedng hIvoluntary Separation obje'tively measurahle terms, the factors which
imipact a unit's capacity to conduct )JT without

Desetiption: In response to a request for personnel mission requirements being impaired. Training load
r-sear(h (R PR 77-11) a stud' %as initialed in is conceptualized as the residual when resources
Novembhe" 1977 to compare the classification devoted to mission accomplishment are subtracted

accuracy (If several prediction methodologies dealing from total resources (i.e.. manpo%, equipment.

wilh binary criteria. Included were the M otivational etc.) available tIo a unit. It is hoped that more precise

A itrition Prediction (M A P) method. ordinary least and measurable definitions of these factors (an be

squares regression, standardized regression. and formulated.
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lmpact/iltilization: When the capacity model is which provides ready access to diverse frame of

developed, demonstrated, and validated, Air Staff instructional information. A hardware interface

and Air Training Command managers will be able to allows the microternr inal to -know" which

make more objectively verifiable, data-based microfiche frame is being used by the student. In

decisions with regard to whether a course of turn, the microterminal contains the intructional

instruction should be taught in residence or in the logic which directs the student through the frames of

OJT program. information on the microfiche. To be demonstrated
at the end of this effort is a low-cost form of
computer-assisted instruction and testing. In
addition to the hardware development, much effort

Tide: Development of Testing and Instructional will be devoted to the pragmatics of designing and
System based on Micmterminal and Microfiche developing instructional and testing materials for the
D vices microterminal/microfiche system with an emphasis

Description: Prior research (reported in AFHR L- on process. The effort is directed toward designing a

TR-78-50, Development of a Low-Cost, d complete packaged system.

Alone Microterminal for Support of Testing Impact/Utilization: Although the Microterminal/
and Instruction) showed that the use of a small. Microfiche System is only at the prototype stage. it is
inexpensive stand-alone terminal could he used to seen that fully operational units could be used in

support testing in a computer-based system such as both resident and field training courses, for support
the Advanced Instructional System. The advantage of Extension Course Institute (EC) materials, and in
of such a terminal is both instructional and large-scale testing operations, such as enlistment
economic. R esults to date indicate that the process of testing. Presently. plans are being made to support

answering test questions using the microterminal block level testing in a resident course at Lowrv
rather than computer-readable test forms affects the AFB. The potential benefits of this technology are
speed and accuracy with which students complete a the reduction of computer form costs for computer-
test. Over an appropriate amortization period, such based instruction, provision of interactive
as .5 years, a capital investment in low-cost terminals instruction for either computer or manually
would effect a savings over the recurring material managed individualized courses. reduction in
costs associated with test forms. The present research instructional materials costs through utilization of
effort is directed toward extending the knowledge micrographics technology, and increased testing
base about a new technology such as the capabilities, including test security.

microterminal. A basic design assumption for the
microterminal was that computing power be focused
on student responding rather than the presentation

of information. It was felt that for most instructional Title: Evaluation of Standardized Position Oriented

purposes. the presentation of information could be as Training System
effectively handled by more traditional means of off-
line presentations such as programmed texts. Description: In recognition of the need to devote

However, the powerful instructional technique of more management attention to on-the-job training

branching becomes difficult to implement with (OJT), the Air Force contracted for a large-scale

printed materials. For this reason, the two- systems analysis of the OJT program, which was

dimensional accessibility feature of microfiche is completed in December 1975. One of the problem

seen as desirable. Additionally, in a large computer- areas indicated by this analysis was that training tasks

based instructional system, the production of were not clearly defined. The most vital step in

microfiche materials is a very direct process through developing any training program is the identification

the use of Computer Output Microfiche (COM). of requirements. Unless these requirements are

COM production techniques were studied under a precisely and clearly spelled out, it is nearly

just completed AFHRL effort, and the findings impossible to develop a viable program. The

showed that COM was a feasible training technology. Specialty Training Standard (STS), which is

Conduct of the COM research was performed in the presently used to develop the OJT Job Proficiency

Weapons Mechanic Course at the Lowry Technical Guide (JPG), in many cases is much too general to be

Training Center. The essence of the present effort is used as a task list for OJT. It is satisfactory as a basic

to combine the computer technology of the document for development of Career Development

microterminal, which focuses on the control of Courses (CDCs), technical training courses, and

student responding, and microfiche technology,
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Specialty Knowledge Tests (SKT.): however. it mldel specifications %hich incorporate the

lacks, the specificity required hr task training. i, prec'eding data (ollet iou and analysis. The ISI)

( Sl- isvperncnting with a ew positon-eriented handbook is expected to specify procedures for (a)
approach to On-the-Job Training called S P(') determining the most effective mix of training
(Standardized Position (Ori ented Training). equipment (trainers primarily used by students to
According to present plans, occupational surve% data practice reuired task/part-task activities) for all types
will ie used to select required tasks and identify job of maintenance training requirements. (b)
t ,pes. OJT will then he required for those tasks prescrihing the most appropriate design features arid
associated with the particular job type to , hich a characteristicsof inaintenanie simulators as a classof
trainee is assigned. AFIIRI. is de'veloping new ways trainers, and (c) documenting maintenance
of organizing occupational surv ey data so that they simulator design so that it can be efficiently

.an be used to design various characteristics (of the translated by a System Program Offi'e (SPO)
SP)T system. The end product of this effort will he a Training levice Acquisition M anager into a
set uif strategies and related software for development procurenet specification with the aid of the SP()
(if position specific task listings. A subsequent task handbook.
will be to es aluate the strategies for extracting task
listings from the occupational data base in terms of Im pact/Utilization: It is anticipated that the

utility in the field. resultant documents will be use to ISD teams during
the development of training specifications for

Impactl'tilization: This efhrt will provide the maintenance simulators and to the SPO activities in
Air Force with a method of developing clearly the translation of these training requirements into
defined O)JT training requirements for each job type equipment specifications in such a way that efficient
within every Air Force Specialty Code. The OJT and effective training devices will result.
trainer will have a more definitive set of job-specific
tasks with which to train and evaluate training
results. The results should be a more efficient 'lde: Instructional Model for Task Oriented,
training system and a better system for tracking of Perfornance Based Content
training, especially for personnel after a permanent
change of station. Description: The first and perhaps most important

aspect of instructional design is the determination of
what needs to be taught. Most task analysis

Tide: Handbooks and Model Specifications for the procedures are adequate in identifying the specific
Design and Development of Maintenance task or task element but fail to give much
Simulators specification to the underlying content. The present

effort will attempt to synthesize factors derived from
Description: The objective of this study is to the areas of human information processing, problem-
collect. analyze. and document data in order to solving, cognitive structures and styles and
develop a set of introductory handbooks for individual differences so as to develop an
Instructional System Development (ISD) teams and instructional model for tisk oriented, performance
Training System Acquisition managers involved in based instruction. The emphasis of the model
requirements development, design, and procurement development will be the representation of knowledge
of maintenance simulators. In addition, this effort through instructional content based on cognitive
requires the development of model functional functioning in task specific. performance based
specifications for the design of both organizational contexts. This effort will address the issue of how to
and intermediate level maintenance training determine individual learning requirements in
simulators for utilization in resident school and field criterion based individualized instructional systems.
training environments. The six-step approach that
will be used involves the collection, analysis, and Impact/lItilization: Successful results from the

documentation of information on the design. evaluation of this model would lead to the utilization
fabrication, and life-cycle maintenance of of this model for the formulation of specific

maintenance simulators. This research is being procedures for conducting content analysis
conducted by a civilian contractor through a process subsequent to task analysis in the Instructional
of information requirements analysis to include (a) System Development process. Better content
development of techniques and decision aids based analysis will lead to more efficient instruction
upon an analysis of maintenance task classifications through the elimination of unnecessary instruction
and (b) development of guidelines/handbooks and or better sequencing of instruction.
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Title: IntecrseCrvice Comnp ute riz ed Ad aptive tillie-serics prediction " itir state p ace forr'ca.t ing.

Pe .4hrmance Evaluation Pirediction f models will het de'velopeitd fotr a , ub-t 4)f
variables in the persorr-joh-nnatih ( P Ii ) -s ,trii andt

D~escription: The Air Force conducts, and evaluates for the re-en listminent rates for selected rilj,terl skill..
tethnical training in a criterion-referenced mode. A FIt H 1. will procure a ge"ntraliiztd comlputer
That is to sa% . trainees are- valuated d unrig traininrg program for dewelopo ng state space foireca-t ig

relati' r to ai specified performance standard rather models arid will h11)(] twoi short co~urse's for r rainim.g

than to each other ( norm -referenced). A hile the analystis in state space modrielinrg.
C0i nCIpt and ut ilizat ion of criterion -referenced
tesfing has been available for some time. theoretical lrri pot tilizatun n Applicatioir of' K alman

develrijiiients have been meager due to the general Filtering in personniel research usiiig state e1pac,

popuilarity of norm -referenced testing. Tire current input models will greatly im rovi predictionl
research effort reflects the A FHR pI.;ortiorn of the accuracy in areas %hlire rigressinr techniques are

joint-funded. tri-erv.ice (A FII RI., Office of N aval riot applicable. Kalrman Filtering is a pot'4erflti

R esearch. A rni% R esearch Institute) tcompjuterized estiriatioin techrniqiue iii engineeriing andI aerospace

adaptive performance evaluation project. The technology. '[ris efort will. for the first timev. applN.
objective., of tis project are (a) to develtip a firiral this technique tri bheravioral sciernce rr'searclr

Irs.% chomnetric basis fu r t he conrst rtc io n. allowing A Il H 1. to expranrd its techiial base tor

%ievrclopment. anti evalruation of triteriori-referericed be( onie the first ItejarHIriret of Decfinsi iorganization

tugn it iv' arid perfourmance tests. (bi) to apprly the W4itth state space forrecast inrg tapabilit. .

psithtumetric foundation to the constructioin of item

pools for criteritun-referenced testing in two or more
countenrt domains. (c) to adm inster com puterizedl Title :Method tilogy for the Idenitific ationi
adaptive criteriorr-refereirced tests hased. tin those D~evyelopme nt, anid Eva lua tion of histructiona 1
iien ptools ton Air Forte. N avyv. anti acadeic Treatmuenrts
popuilations. (d) to evaluate the adequacy of the
resulting test scores for bot h formative and Des~c rip tionF: The deve'lopmient tif the A diarced

suiati ve evaltuationi problems with va rio us I nstructionial S vsterii (A IS) at Ltiwrv A F13 resulted.
criterioin parameters. and to evaluate the adequacy oif in part. in an tiuiparalleled operational trimpjutter-
he the'oretical rationale proposed. (e) to develop mnaged instructiton system with the capability of

anti refine the computerized adaptive perfurmanice implemrentinig anti evaluating instructional strategies
simnulatioun test. Mf to develop a taxontomy oif major designed tti affect t raining toutcom es. It is a cormmiron

prtnblemn-so lvi ng motites rele'vant to generalized and appropriate assrumiption that good instructioin
learning oiutcomes. and (g) to develop the caters to. arid capitalizes on. strengths and
psychoimetric methodoilogy and integrate it with weakniesses of the learner. To the extent that this is
Com puten technology nectessary tto measure t hie major true, the instrrrctionral process is tiptiinized, This
varieties tif pe'rforrmance identified iii earlier oif the oiptimizatiton affects both the quality ofi instrurction
research. and the time required to reach mastery. The adatitive

m at'tliz(Ltin Th eutifthsefr tl model ctomrpoinent of the A IS was designed tto permit

cidrabl promis e r nut n of i efor rot this typte of oiptimirization. however. subrstanitial

cosiderable pfiiel fohrtr pd ctisirn atnri inmethotdlotgical rquetstioins conterning strategy

tesing b moes fiietl ~ wit gret pla isitplmei an dteveltopmnent aour iinplt'ninrtatitin remain. Nanrel%.

prinderab rsls m aine to dII.patse. i. apteieni (a) the identification of instructional uinits ftir which

porionof he esuts btanedto ate i~.. dapive alte'rn ate inst rutct ional st rategit's art' potent ially
achitvemtent te'sting. in a te'chnical training course at apipropriate. and ftor which training time savinigs

lowry AFH. woruld lit significant. (bn) the idetntificatioin tif those

cognitive skills antd/tir affective mieasurt's whichi art'
rt'latetd tti tht' inistruttional unit, (c) thet translairn of

Titde: Kalmaitn Filtt'r Pfr'tiitn of 'i'mie Sec-t' Based t'e identified skills into air inst ructionial miiodule'(s)

oin State Space Mtrdt'b which in fact enhan11FCes perftormianit' frir the
idenrtifiedt suhptiplaimn.anti (di) the det'lttpmient tif

Desc rip tion T limine st'ries analysis is a vital evaluoat iton parameitetrs ftir establish inig si ratt'gl
statistic'al ltirl if] mrany areas oif pterstiont'l resteartch valitlity.
where regression analysis is ntit apprtopriatt.
Trhroiugh a contract with Scientific Syvstt'mis. I nc., Im putac t1ilizration : Thei rtesults tof this rtesearchr
A ~FjI. will gain the general ability to make list' f teffornt will be diociumentedl in a hanrdbtitk apuproplriate



for utilization b% \ir Force and other Department of activity to provide additional training information

Defens-e in.tructional specialists for designing. on important simulator utilization questions that

in, plementing. and evaluating instructional strategies cannot he answered without experimental evideuice.

aimed at increasing instructional quality and These studies will result in S.pecifi" data and

reducing training time. thus reducing training costs. recommendations pertain ing to the cost and training
effectiveness of various aspects of simulators to allow
trade-offs to be made between desired training
capability and system operation/life cvcle costs. Such

Title: Simulator Trainingt Require ments a nd information can make a significant contribution to
e ne Studv ({ES) effective and efficient simulation training.

De.cription: The basic objectives of the Simulator
Training Requirements Effectiveness and Study
(STR ES) are to define. collect. analyze. and present Title: Team Training for Command/Control/
data. findings, and conclusions relevant to the cost Communivations Operator
and training effectiveness of each important
characteristic of aircrew traiing devices (.\TD). To Description: Operation of virtually all
accomplish these objectives, the study has been sophisticated Commands. Control, and
structured around the following goals: (a) develop Communication (C) and ground-based missile
criteria for matching training requirements with systems within the Air Force requires coordination
ATI) features and fidelity considerations. (b define of information input, decision-making, and s stem
principles of effective and efficient utilization of the output among multi-individual teams or crews.
ATI) within the context of total training systems. (c Acquisition and maintenance of team or crew skills
develop criteria for matching instructional features necessary to operate C' and ground-based missile
and techniques with specific training requirements. systems at high levels of proficiency are therefore
and (d) identify cost factors, models, and data which essential eleinents in their successful
influence the total cost and worth-of-ownership of implementation. This study is the initial effort in a
ATl)s. This effort is being accomplished with both planned R& I) program whose major goal is
contract and in-house resources and has the active improvement of the technology for providing team
participation of an advisory team composed of training (T ) to operators of these C sVstems. This
members of each of the Air Force major commands. study will develop, refine, and evaluate optimal
the Armv. and the Navy, as well as procurement and training and simulation technology along five
research and development agencies. Current implementing objectives. These are (a) identification
estimated expenditure for ground-based ATI)s and characterization of the needs for and the factors
exceeds a billion dollars over the next few fiscal that influence C'T 2 programs. (b) identification of
years. In the current and expected climate of CT problem areas that require further research for
restricted spending. coupled with die constant solutions. (c) development of methods to address
re,,uirement to maintain operational force readiness. major problems in CYT that can be solved with
valid information must be available to allow current technology, (d) application of the methods

management and user trade-off decisions regarding developed to operational C T programs for purposes
training capability versus cost. In addition, such data of evaluation. and e) development of
must allow maximization of already existing devices recommendations regarding potential utility of
within the inventory and currently on order. Such simulation technology in C "T and development of
data may. in large measure, be provided by this preliminary functional design characteristics of

study. potential simulation systems.

Impact/f'tilization: It is anticipated that the Impact/Utilization: It is expected that this study
primary users of this study will be management and will serve as one primary source of data for
operational personnel tasked with the use of ATI)s to identification of specific training areas critical to C'
achieve and sustain operational readiness. Phase II of system operation. These critical areas will be the
this study. wb; h summarizes and presents data based subject of future efforts. The immediate impact of
on the current technical data hase and operational this effort will he development of optimal training
experiences will he completed in January 1980. Al and simulation technology to increase proficiency of
series of seven technical reports documenting this (' teams with possible reduction in the costs of
effort will be published. One of these reports will providing such training.
contain a research plan for a follow-on phase (ill) of
this program. Phase Ill is planned as a research
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Technicians Acqu is itloit

Svs cr ip it)mn: '[he increasing tcompjlexsity of k ir Ibe's riptfon: Thet potrposre of tli' fertje'tl l
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onit the# actual d.ign of. future weapon svstcntis. It %..ill actual a.oti1,lishnient (of naintenane. Iurther. go

also affect Ilife %calon s~steut de~eloitueut alroal real basis exists for developing a maintenance

cicle. as different information requiremenlts and research program. because the factors which iypact

trade-4lf -ud. r' sults will be requir'd for ,%slent Mainenance lperfoirmance are no
t known. li, new

appro al Iit pror.ved al maj.r l ).en s. N stems research effort will identifv the factors % It ich

\hl ui.iIiot Iet% ie% ( ,,,unil I' iew s. TIe results of inifluene maintenance performance in both aircraft

this research van he used h% S stem Program Offies. and missiles. 'Ihe interrelationship among and

\ir logistics Centers. weapon s' steul contractors, between factors will be priorilized in terms of te

and others in% oh ed in lh design ando major greatest imlpact on performance. Another phase of

modification of seaion s sten,. the program will develop a long range maintenance
research plan. based upon the factors having the

greatest inpact ipoon performanci'. Anot lher pr.odi

will be a Idan to applY *existing techguo log to help
ide: IALgi.s ti's and iluman Ies.t,oves Data Base allriate known problent s. )ala will be collect.d v ia

individual interviews and questionnaires at a %arit
Description: A compterized logistics ard huiing of Air Force bases and at all levels of maintenance
resources IIR) ugified data base ( 1)11) will be froi techticians. supervisors, and managers.
deeloped it siippo rtt lhe eapon svste in (reeac ria, risors the ong
design process. E"xamtpes of logistics and II i1 data are Separate research programs will resn. fron the long
maintainability (crew size. repair time. skill level range research plan.
shift manning): tainlenance 'tasks (calibrate. Itilization: The results of this research will i.e useld

reimove and reldace. adjust/align, trouhleshoot. test/ b% research personnel to tbuild specific research
inspect): reliability (mean flying hours and/or sorties programs to imoie maittenatce. Information
and/or ground tinge bel weein failures aitd/or resulting from the research is also expected to le
in ain i en a nce a ctions): sU1 pl rt eq ui pin en t usedI hI maintenance managers at all levels of
requirements (test equipment, tIools. jigs. auxiliary command to influence policy decisions.

power).

Benefits: The Air Force is expected to increase
I Dt t/I tihAetiona ut sistent utilization of the hhott the efficiency and the effectiveness of its
I lIB hi, the Aeronatical Svystem I)ivision. the Air

maintenance personnel in aircraft and missiles as a
'orce Test and Evaluation Center. the Air Force direct resul of this research. The long range

Acquisition Logistics I)ivision. and the aerospace Maintenance research plan resulting from this
COMpaities will assure that the logistics and H I? data research will guide the allocation of limited research
being used art- consistent throughout the life of the dollars into the areas where payoffs are most likely
% S. A Iso. the I IB will make logistics and H I data and improvement most required. The end result will
ai ailablh to the designers. managers. logislicians. and he improvetent in the effectiveness of maintenance
engineers at an earlier stage of ithe ( S design personnel, the efficiency of the work force, the
process. This will allow logistics and If1I factors to nature of the taintetance environment, the

in pa lt design to a much larger degree. Significantly acepability of maintenance as a areer, ant the
redccetablit loisif mantndc asb aot careeru and the

reduniced logistics and RIR cost, throughot the WS overall readiness of ite aircraft and missile forces.
life -hould result.

llitlr: Identification and Analvis (of Factors Tite: Writeris Aid Computer Prngmm

In fletneing the Performance of Air Force De'scrip lion: Tihis effort will produce a FOlI 'TR AN
Maintenance irogram which accepts. as input, text typed into a

conpter and OUjtUMS a variety of information useful
Ill riin: ~ th.rtainonditioiis ma. mug the nation to writers and others concerned with the readability
today, art. be.ing fe.ll severely in the. performanc'e of of Air Force documents. The program is designed
duities in the Air Force aircraft and missil. spe.ii i all y fo~r A ir Force tests and o proivides in or
maintenance career fields. Inflation. high personnel readability estimates. three of which were validated
costs. technological advances. perso nnel turnov'rs on mtilitary material. as well as text parameters (e.g..
and reductions. and the basic capabilities of the new inian words per senee). The program will
Atir hi~re' recruits have combined to se'verely' impact additionally print out ''problem aspects" (e.g.. overlv
the performance of maintenance johs. Alhough long sentences) of a given text and will autoniatially
maintenanve 'onsumes nearly 25% of all Air Force
manpower and nearly 50% of tihe Air Force budget. generate (11)i comprehension tests $0 that
few research dollars are being spent to itmprove the 55



formula estimates (-an bee supeple'mented %sitl the' Pit 1(clccccilcce.% %I In 0I eecri enI t rA I r am~un and % ill

act ual cemprele'nsion scoeres o f Ii roeh n n vlI allow writers to trai n Ithemnceli es to ,creatv moro
Additional features will be added as stiggeste'cl. re'aciacle and cceeipret-ehIi ' tbbt, It i, e'nr a-

Jcartiecclarl useful tee Ari4-r,, (of' re-gulatioo ind ito
Imu il! tilizrtion Tc his programn will eneable thtc ceirrierilcoil ' ve'oleewrs
automated evaluateen of the- texts of Air Force'
writers who are' complying with A [ I. Fo rce

M ANPOWER AN D PERJSONNEL M AN A 'Ell ENI'1' 11 [NOI Y

Tide : De ve lcpme ni of M a int na nore M e tzic T 'itle: lDe Yopme' it of hecli ev Ania lysis Mo deI foirthe
A ir Feerue IAeg is tic s S'vs tem

1)es c~ r ip Ito n :The manpo e'r and eother resource
requiremcents essential toe the ()peraticn and( Ice'%ription: I[he- tel( nalsi tieccl i~ cleigniivl

Maintenance (M, M ) ef a weapon systen hvast b'een for use in lcoliuN dli's lopine'u alli in re'seecrvv
de'termiined using the traditional ''iighours- arid c eetrol. It is designed to) vidnre ths- eindrsiactdin,'

''Sortie rate"' mneasures. The d-ficienc'jes of these of the ovecrall iimpact -,I the, Jeclicle'. esiabli~h,'d 1,.

traditional measure's are we'll knoewn and] such veicnior arage'rnt cijicn tice- v'% conlc pi'sIcgistics

measeures frequentls are fouindl tc hel tictall-, systemi. Simuiltaice'ius. it 1 cr'viuleS ii niiiall 14,

irrc'le alit, her e'xamiple maintenance on a gem vs alicate the' e'ffe'it f ccllse 1eccheiv' . lie first pihase

suhessstemn is generated Is factors like the nmi hr cf ef this effeert ha. hi'e'ompin~lc'tld eciteuci the
rocunds fired and is not affected hs the inilier (if dc's eleepitiiit if a eccne';1tcual ctcecde] citlI th Air lce

fl sing houirs cir scirtie's. 'lhese' traditiconal necasuires Loegistics 'SY-tc'i lis men s oft e'\te'ii'e incti'rsices!
arc' also inse'nsitiv tic ariaticens iii ope'rations and 110seili'i'd throucgh th.' Icgistics cccii n ucts. 'Ilii'

ensircennie'ntal cocndlitioins. The presentt difficiltie's re'sults (if thcee initirsj% iiss llosss the rt'se'arcli'st

the'n lie' in the' fact that the' currently used rnietrii'. elo de'fiiie arid gain cieri 1 re'ic'nsi% c Unicir'taniiig oef thev

not c'onsidcer thv inihere'nt differen es be'twe'-ii the s~ste'i . its oerganeizationt. fitmvicee. and inite'ractcccni-

indjiidueal subls~stc'ms of a weapon system arid are- auing its % iricis lirincilia! c eeiiijeieit. Thei % ir

tidall% insensitive toe operatioenal anti envirocnmenetal Focrce' Lcegistics S stern is a cla iv infoermatioci

con dit ioins. feedbiack structur. lTce app~rocachi of flth- cr-gcing

r'sc'aruh is tie deiccinpese' this, strcictcire' in a .e'ric's of'

The objective then is teo de'termiine' the hardware. stceps ea.;e'd ecn svste'n ceincc'italizatiien. analssi.
ope'ratioens arnd e'nvicronme'ntal paraimeters wh l i are aci] mne'asureenects.

rie'e'.ary and surffic'ie'nt teo ide'ntify the drivers oit

niaircte'nance demands fior a we'apoen system. alici tee Inc jccIcl tilizert ten: Thei ciiep;tcual moidcel

develoep inore' acurate nctrics and secightings tie Ice' ileluilc'i throucgh this e'xpilcratecr% re'.earcl wsill bce,

incorpeorat'd indto the' Air Fcorce iiethoec (logistic. the icasis cef 1eeclie% ele' f'lccje'i acid resoeurce conctroil

;Comiposeite' Mo ede'l) oit de'te'rininirig manepoewe'r aicc biy sencicr Air Fierce' mnicage'rs wsithin the' locgistic,
octhe'r resouric' re'cuirrinerets for ope'ratiomnial and c iniunits.

de've'lop~ing is ealloin s'istenris.

Impic/1tiiztirt ''h-itaitt-iaiii-iitr4-itat 'litle: Eva luato ofm Riel'seeuric' re el de-(ff a rid
are de-veloeedec %ill priceide a niv'thed foer iieasciring Aloato Wetitedcelegie's
and pere'diceting the' icieticnal re'lationcshipe hce1't''r

the' mcaint'nane c e'anels and( the' harelseare. li'si rjiptjen: Effie'ivc and app~ropcriatioen oft
ceratiomfs.arid e'crieroenct ceta dic'v'Ieping aircraft otcat leechat ical a ciii stat'ist ica I mect hioologie's

seeise'. The' - ir irie' esoiti ase pcceerf iei tieM will appllicale iii deeeisieen-cnakiig perocesses are beinig
Proide th Ar Frce wth poerfl oldto id cenlmparv'c. InI particuclar. single-- anti ii ti -atriictc'

trade-oeff dc'cisicern from conc'etioen throcugh ti', itilits acid salic funcctioen algueritlins. jccegme'nt
oei'ratiomnal life- (of ancy Air Feerie aircraft systfc'm . atialoosis. atid poclic'v-spec'ifying are living e'xamined

foer their rc'lativc uise'fuilness aced applicaleiliti for
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dIecisitit-n akiuig p rocesses % h en Ihe pi .ssi b I v year lo cover a lO-year period. (c) cumulative
alternati es art, uiertain and for %h itch th.', g.oals piercenitage (iftioss. (d) percentage of those lost iii
and olijectei es of the. de'ci-ion en'. irrenment are in Itasic Mi ilitarN TFraining (l'M T) by IN' pe of loss
conflict. II esources in the rt search and die%. eloint-ni vategeer'. (e) percentage oIf those lost subsequent to

aria anid the piersoninel assignmienit area are en Ii I M T 1) t'. pe of loss category.. (f) total percentage of

uised a, the decision environment in comparing the- extending population. (g) percentage of heginning

arrous methodologies, population who have extended and are on extension.
Wh percentage reecobsting. Wi percentage reenlisting

tin pat11 uz i ilizatijn : The results %.sill pro'. ide Air with/m ithouct ho nus. (j) percentage reenlisting with
Force personnel managers with better tool. to assist les/with more than 91)days to E xpiration of Term of
in mnaking decisions regarding personnel selection Service, and (k percentage of losses eligible/not
and resource utilization, eligible to reenlist. Statistical summary tables to

provide quick reference to the num her ofindividuals
accessed in each fiscal year also show the (a) number

Titde: Functional literse'. Task Invet'r lost. (bi) loss rate, (v) retention rate. Wd continuation
rate. (f) number reenlisted, and (f) reenlistment

D~escription : Although the Air lo rue has been rate. T hese coun ts and percentages are reported for

muhconcerned with the problem of making sue each of the 10 fiscal years coverdythreo.

that the literac,. demnands of a career field are- not Iniia n hs eot ilb sdt
be v ond the cap acity of person nel assigned to that (nia) tUiizt :Teereot ilb sdt

fiel. n st6 hs" eenperoried o dterine (a)track enlisted retention by cohort year groups (b

precisel'. what these demands are for different jobs. relate enlisted rentention/reenlistment/losses to
T he conqene of a mnismatch between jot personnel program objectives, and (c) analyze the

reading demands and personnel reading abcility have retention/reenlistnientAosses of cohort year groups

also not been determinied. Thle present 'effort bvrous demographic attributes, such as. sex. race.

representl thle first step in the attem pt to obtain aae ce cto e l.Are ore

dO5s cr I., these questions. Bly means of successive Qualification Test group category. term of
I '~ I~ o r' 'nt dta nalsis an suveyinsrumnt enlistment, age at ac'cession. number of dependents.

ri Iticof it, a to andlylog. for they akinsatrument and mnarital status. These reports %ill be used by

ti--related hiterai %tasks is . en ceoe. Personnel Systems managers at 119 ISAF. the
icingdeveeped.M ilitary Personnel System. andl the Office (of the

/in pat 1,1 tilirsoti,, n 'Tbe evenitual prodii ( oif this Secretary of Defense.

effort % ill lie a field -tested surve'. inst ruiiien t for use
%thin the franiework of the A ir Force ccuipatiorcal

-ojr'. ci .stein. The administration of this survey w.ill Titde: tntegrated Sirmulation Evaluation Model
allow.' tlec (haracterizatimn arid clustering of Air
I-orce jobs in termns of the'ir lite'rat-. task demands. D)e.s cription; Thie I n tegra ted Si mu latinn
Ibis infoermation should ultimate1 '. It-ad to more job- Evaluation Model (ISEM ) is an AFII RI. effort to

.. p'efic jebrelia treading iipriv em cnt training, develop a total system simutlation model of the Air
more precise and cost-e ffec tiv e pe rso nnel Fo rc'e manpower and ptersojnnel system, inc'luding
a.;sinient. and better design oef Air Force active duty and reserve military forces and civilian
dccuments. employees. ISEMN departs from most other

manpower personnel modeling efforts in its

Tide 11torial ata oseof E~te Penrme by emphasis on the Air Force manpower and personnel

Coitle Yeiatcr Grtousp IfElitdPsnnlb system as a single, unified, integrated systemn which

procures and translates human assets into mission

D~escription: The primary objective of the Cohort capabilities. The total system oirientation constitutes

D~ata Base is to support lo'ss/reenIist men t/ex tension the basis for development of 1SEMN as a large-scale

analyses requirments/trends byfiscal year oIf simulation model which integrates subsystems across

accession. This data base has been developed functional specialties and evaluates performance of

covering accessions and associated lcss/reenlistmenit/ total system effectiveness and efficiency.

cxtension transactions for the time period FY71)- Impact/h/tic'ization: ISENI will be used to provide
F178. Statistical tables which have been prepared decision -m akers with in form ation of a
using this data base reflec t (a) percentage of total lo1st fundamentally different type. This information is
(within each type (if luoss category), Wh percentage uif different in that it systematically incorporates the
loss from acestieed populatieon at the beginning of a
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ttal s% sill pefrspec(tive intot Iigh-leiel Iliifi vo ithi" flit-it the s.%t Avil ope.rate's. ISE %I %%ill prov if!.

a t ta I15 % ',\ it It today s piolicy anial sis tools. t[he der'isiont-tinaktr with iniprov.'d iriforinatlitit for
understanding the total stslentl Impact of piolicy utnders~tanding thec total s stern irujtaft (of' poiliv%
options is %er% dJifficu~lt. ISF M would mnake this opitionis. Tlhis %ill provide the se-nior tl,'ision11-1maker
important requirem'enent inuch inore attainable bv with a siihstanfiall i nt proved h'a'iis for re-soli tg
piro% iding a geineralizedl capability for analvzing how niani iiipoirtani high-level polic% iss-ivi' -ithill the

poicli % interacts with all the elements of thec systeml A~ir Force inarl1 ,oter arid personnel \I-ent anid with
mnanpower. personnel. and training) to) affect (a) anr jinjroved rationale for justifi ing pouts%

inissioti capabilities. (bi) costs, and (c) thev efficiency

IAININf; DEVIL ES AND SI LA'HON 'H LHNOLO(;

'litie Adv~ance'd S imula tor fir ilmot Tra ining (AS~I) inov ing in odels to het shared ant ong flte two A SVIT!
Alternate lDisplav, mtodular 'oc'kpit displa-,s.

bes4 rijutio n: T'he cathode ray tubhes (CRI'ls) rised] In pa I: The adlditional visual ilioving initil

for the 1,ds anced Sum ulator for Pilot Training Capacity %ill hit uised to visuallN simiulate otoving
\St H are rapidl,, approaching their projeted life groundl targets. friendly and enern s aircraft, surface-

span. Si\1teen replacement ciI 'ls will be required to-air in issules, aircraft rocket fire, anid other Inoing

woithin the next 21, months: necessitating a combhined features indigenous to hostile en% ironmnents. This
refurbishinent arid new CR '1 production rate which capah ilitv enables behavioral research to) assess

'ecerds past performnance of the (Al'! vendor. Ani mnoving miodel requiremllents for tactical sim uilation.
atimnpt to alleviate this situation will he investigate~lo deseloinent of simuolator training sylIlabuses. and(

b-, replacing one of the pire'sent CRT assentbllies with generation of' air coinbat tactics.
a I ItO-line light valve pirojectoir. lens, and rear
screen assemtbly.

Im pac t: ()lne channtel of the .AS P1' displa-, will lie- 'itde: Assessment of Avifiis Mlaniage menit in F'-1)

re'placedl ith a light valve projector it Order Ito Dsiia i obtTann
assess its pe-rformnance. inaintainabiIitN . anid Desc ripition: [-15) pilot performances in the inilti-
ri-liahilit s. If it is sitccfsusftl. the light valv lprojector liogiv air combhat ens iroil mentI htas ind~icate'd
voill provide the .. XSP'l display s ' stern wit h one' iluate acqunisition and( retention (of skills
alternate sottri' which should be mnore readil% eesr tof achtiese satisfactorN lcees oif com hat
available aiid reliable ont a comipetitive basis. l[his redns.Teitalp ton(fa cil
would also p~rovid.' adlditional relialtilitsralmes l't nta irtin o nara
maintenance data for simiilar projects. idenltified as at prohileiti area. 'This portion of the

ingag.'ilnt involves the usf' if as innics iii acquiring.
identifhing. arid ptrioritizing the targets. Ctirri'ntl.

'ils: Advanced Siniulatur fior Pil# ' Mnng~ultiptle training foir thtis poirtiion of thet ellgagt'tttivii is

Mouving Moe Ens Ibg ine's' ng 1) zt IIipienit in in iinvll . Thle trai ninitg pn ble ns arc toit pounde( .d lp"
Ilhe lack of' perforniance ineasitiiet for use in

IDest, riptio n : lit its origi I]al ctoifigurat ioni. thlit' voaluiat ion itan(Ii l ist ruetItont. S iit ulaitor software his
N Iv antct'd Siput latior fo r Pilot T ra i t inig ( %S PT) lieen dveloped for t raiit ing Ilth e t)in( -v i stalI-razIi gt
Iiiiiiptitr-i tipag'-gi'itirati'd v istial s *% vtiii ptrovided't segniemtts oif' dissimiilar aerial combtlat. 'I'le sinitilator
Olein" in itig odel for each of tihe two v'o'kjpit scen'arios prov ide realistic radar target Itlanetivering.
ilislaij s. F( Pr Fiilos's of tlidlfrgrafluati' pilot Tlhe' training will lit' list-(] iii conjitit'itn woith a
trainting research. this was adetqumate'. I ooweer. w ith pirfoirnttanit''niasiirinent systent developed for
the' I-XIpaniOn of research into fithe tactical re'search aljphicat ion in1 bothb sit sIlal Itotir anto I a ire ra ft
arena. additional itfiig mnodels are rei..iiredt Ito intgag ii I s. T'I' ie s i li nIatI o r Itr a iti it g a t(

vistialhs sittlati' dbi ianutic hostile envirutnntents. Tlti' perfoimamce iniastiremmtent will be validated duiring
pi ros ot i s iioi ifia ii tis toi proid upii t ltSll aggresso r squtad roin eigag'itemits.



[i ptLc t: The results of this effort an he ext'iid' to L e v el I maintenlane of the F - I I aircraft. TIhe
other %eapons systems and applied dluring formal simulator will subsequently be used in studies of the
and conltiniution trainiing 1o increase proficieicN in imipact of psychological fidelity inherent in real
dlissiilar aerial coin bat. equipment, thiree-dimniisioinal sim ulators flat -panel

simu Llators and graphics sim ulations on technical
training and subsequent job perforniance. TIhe

Tid: A10Tann and R-'lr Engieein civilian contractor will design a flat-panel simulator
Tevl: pme ni esta i g providing cornparable training capability to the

lie e lomen (ASP1)three-dimensional sim ulator previousl,. devieloped.

D~esc riptLion Phase I of the Uv~anced Sim ulator To maximize iYc omiparfisonOs bet ween the two

for Pilot Training (AS PT) X -10I P roject (Insisted of sim ulators. parameters %ill het contrasted insofar as

rniitifviii4 cockpit -VA' of the ASVlT from a T-37 to practical. Iniitial are-as where contrasts appear to) he
ali %-lIt) configuration. The niotliificatioii provided feasible art- (a) physical fidelity, Wb minicomputer

( onver~ion and tactical %eafitiii delis crv training for , s microprocessor control. (c) FOR TR A N

i lie T actical Air Comimand (T At) ind the ability for programmining vs. an ..ATI.A S-like language. Wd

I'll RI. to coniduct training research. Phase II II tidegree of integration with theory portions of course,
pro% ide advancedl conversion0. iman ual re%. ersio n. an](e) enivironmrnental requirements, (f) indigenous vs.

hostile tartic.. research and traitn ing. [he Phase 1l adjunct iv e know ledge of results. (g) relative

vockpit oif A -1II is an in -house, mod ula r design andi is empasonrcd rsndstmlgi.h)ere
capbleof eig ued orresa rb s tdie (iitdi eti y of performance mo nitoring. and Wi efficacy of stand-

capaeserohperformsed thfo arinlddittinfrc mpiti/LilzionTi research wiie reoul inrcta
(ucligstth n te SPI uing -tt titleitpilt alate -panelasi trar ancitd withe asoiuated.

..uhiets ith A-1e0ii andcraitno-rfac training. dcmnainrqie idt lt oiiaino

Proposed attiiities includc- tmivs (if the Inertial the- simulator. Trhe simulator will be uitilized in
N a% igation S tem ( INS)I heads-up di spla% subisequent iinvestigations of the imipact of physical

i~onpiie forihe tiiiratitin f1 tvequiret i or aielt on training in an effort to ascertain degree ofi~oriF~jtfrinagtgo~i(-atin ('I() tqoied oraKC- realismn required for ctost -effective training. Results
1:35 tanker inodtel to acconiplish air refueling Ibear piromtise tif having utility in the development of
training, anti tactits used for low-level flight in a high future trainer requirements and specifications. These
I threat en % i roiinientI. ConitIiit u ing engi neeri ng results will be meaningful both in terms tof

of trhe modla dev-1(1en tkuinct lud i the opin developing t raining progranis for new weapon
of te mdulr A10 ockit o f i th Maual svstemus such as the M X missile, and also for

R eversionm Flight Control S-vstemii mode andi i proving training ton existing syvstemtin raoexpanded~~-tts Oiulte hastil enorftn u
expaded imuatedhosile n~rninets.partitilar interest is the impact of lowered fidelity

Imnpact: Trhe "A" cockpit of the *XS PT. presently in oranthini pretraire odvlo tdiplmn e
a modular A4 c ( ockpit configurat ion, will be used raigpgan.

for TAC A-I1) training until the delivery of A-It0
sunmulators to 'lAC. It will also lie used for research
on high-threat environment tactics. B% provitding a Title : F- 16 Rtesearch Program
research tool for simiulated hostile eniv ironm ent
studies v isujal display -equirem en is. ftirte cneing. anti De sc nj, ion : The inmtrodtiction oif the m ulti-role F-
ad vancedi instructional miet hods, AS PT A -10 10I aircraft into the Air Force inventors will greatly
sim ulation Proivide(s the Air Force with a valuable increase pilot training requirements. learning to
flying training research tool. This simu tlation also mnaster air-to-air tir air-to-surface combat skills is a
prov ides T AC with a unique oppo rtuonity to acquire dlifficult and demanding task. hut when piloiting skills
valuable simulatiomi training during research studies, are necessary in both, the addititinal training load is

significant. Furthermore, the F-I 6 incorporates
advanced technologies (e.g.. fly -by-wire control, a

Title: Design and Delivery of Flat-Paniel 6883 high -g" and high visibility cockpit, a digital
com11puter system for heads-up display and avionics,

Simulator fir Comparion with Thrre-Diniensional etc.) that will make initial and transition combat
Mainenace Smultorcrew training a difficult job. Even the experienced

IDe.scription: The objective is to develop a flat- pilot will have little familiarity with the instruments

panel simulation of the 68831 Converter/Flight anti controls used in the F-l0. The F-l6 weapons
C;ontroils Trest Station associated with Intermediate- 5



-strinO c ilhit ItS anc 1164Ce ll~gl l.d ali e, and duelil 'fie : b11 Seimiulationi En;iginueerinig lDe'c'hpmewn oen

C'eeinliat role raises a jtletliera otl ino% l I r.eeein~g te Aeleiincd Simiulato~r finr Pilot Training

re',ea rchl issues'. If ere is ge fe-ral Ie in'-.'if f III f tl ivhe

twoii ii ajeor Isc it peleegii'alIc -itIll, en Iie,' oc ~I ileetIig I).'. ripl~in: (hif 25 Ieltm r1)79 ItFIIt,
aiiilit% are' i'igritic I anl perveletiial-miii or s.kills. Ili o.i~vced a ie'''. inis''tine as thlt first gricizp of

tit-e F-l0 %veajiiiil -Stlemi. training skills 1-i h r ch lo 'oclq . hIsr the '-10 trainincg/re'si'archi. cIintijlieid

Ithe's. 1%4con e'ee liee't' take's 4in nc I]I Iil1 T iv. the-ir raining in thlt kde ancee Sinueilator hor Viliet

se'lecetioni of wce'apons. tlit' inei'pre'tiie ocf fire Tra~ining ( %.S P1. This group conisted fitf future

control displa.. and the tae'tie'al eillo.ent of I ti Noirthi %tlientie Tre'at% Organiizatioen (N VU()) F-It6

aircraft all inovoicoegniite e'fl'nel t i i'li.ie jer. ilistriiter piloets. This ai'tieiti, folloeei'e a eiar-loeng.

'ke itlhe i'W Yl~-e r' stem. thei 'onitrol eel tOw 1-16 iniille' I'' it-hittii v'iginv'iring e'ffort %c huch resulteel

ailso Ieci'eene a c'ritic'al factoir iiitdiinn IriFI iii'. iii maiijor chlanges tli tii' AeJhantie'( Simutlatuor her

qiiI'.l can tilt- novice' piloet ildapt tie thi.s ' le'iii! Plot Training (A Sl'') scste'inl Includied'Ail a the

A~ hat relIearniing pirolemrs fite' the' tratisitioniing itegratione (if a distrilbutive Jiroeesoir s t

1 iileet'f IFinatl%. does the'. high 'ei~iljilit , colekjeii w ith replacing the single ieomputatinal sN -tit~e d ci

it, dearth of aire'raft-referene'e i'is. poese' difhi'elt' simuiilate' tie I-37. i'hvi ''I'' ,itu' T-37' coc~kpit was.

for tie'- pilot in chese'-te-the'-'arth enane'u.e'r.Y %it F- rep1 laced with a enotlilar F-I10 i'iikjeit tee allow' feor

10t training re'searc'h ereegrain o ing tilt' Ael'aniie initial air-tue-siirfae tactical re'se'arl-I. k mlajoer

ijulateer foer Piluot Training (\A 1 e'1 ' has be'e'n soeftware effort mas ri'quirei t)e duejlivate'

dev'Ipe'd as a result off a significant delay be'tw'e'en pe'rfornmane and handling quialities eef tite V-l 10.

d veI ivv ee f the F-I10 aircraft and clecque'nt Spec'eial e'fferts wce're tieed tee miecetiiieiate thl-

dC ailaheilit'e o f its fIi ghtf s n fil IIatIeIr. ThIeI F - 10 nc'ltrall' stable aircraft ind] III ehIijli, ate the' airc'raft

( tpe'ratieeial Flight Trainer %ill neet lbe a% aiable until aitalog flight conutroil cttompute'r, Fu n iulatione

Summcce'r 1980ll. adi the Full %I ission Simrtilateer %a aklo chlle'nging d, flte 1: - 1 I1 tit ;t I ir.

l"FNtS I will 1ereelial% noet Ile' in servct' until 108 of4 er 5Opiic t0'td t-figiiie ol ing ;I e- tnilee 1it t .I e

later. lI'lie XS P'l/I-- 10 training re'se'areI perogramu % ill rii'tlicenie al aind eleci'rival nelrocl- 11 iie- (of tli

enille' Filiets e'nte'ring F-10c trainiing te rt'e'e'i v' oiutstandeinlg iii-ieei~e e'lgineritiv, aechoee'%'ct'lt- w.1,

s.imuilatoer training andl will alsoe gi e Ies~vi'llegist" i till ' 11irittilotieiel Il.- F-1I'll dtt -,, ire-at cc icicle

ft.e oplleertuniitv lt re'se'arcli ailsaneird fightel(r iteerk. I sinig cit I. tti;il air.ercft Ic' - fe -tl dieph

simtuilationi 'N'. ens. Thet twc o eere e'eenl enelts. .. Ill1 WI. ltere, vootiree lecliel si P' lir, ofo

coegniitieoi anid percee'tial-nicettr coentroel. reauehee'r lidcigaieie pime' WiI %VI). -iele irin and c e' ie

tlcrceeglceei it-e F-ut traininig r,ee'ieri'l pf-f'etrum.e tiroeitle' ,r~- elgil eecriiie peersec l I ill %,d

'Ihee%'care' elri% irg factoer, in si fel lateer ihe'ign. t reiliefg %irtieal eLipil. itiiel (dl Ill.,' "ccpi-loic t, A 1., 1 -eIloIc

mie'dia ii . %' iiaheis iie.e'leepini cut. anid ie'rfierll iie ' (I ,' I I evr 111C fil eel leve o ! I I hc 1 1. 1 - Ill, .I .. I

fit 'aso rem uen I. 'I~ Il, a i' e coeilii'e'Iil..I e'll,) N d 11 col ei iera cll, 'l %tc ire' le- e Ileienit I Ic .leedile lie't- l.

tbe F~ -1t ee'ignt Ill list leeo ueate'he e ) e'teeIla I I rriii-ca fire e icltreel Ied (-llute r Ie ie ld it 1'.[1. vv. 'll

Aa ce'u i'iiiie'jps in thIic F i t 01raIlir Iig 11 1 elet i it oerieleettr iuite'rlaies "eecrvi'i' l -lejil I.. Ic f l%, I If

Since' the poete'ntial ee l, Ie' -I 16 is see greatI. cc% cr% St. andi toe allowe huI If, \ i Y e'teal putrpoece

effcort fitlist Ilee'i mail. te e - l, ' 1 t, I' allailciti-I's eeiiipitite'r tee1 tralsii ela eec e'r a jdie tilciteel eirerait

th ritigh l en0ii t rainting. Ii iiltipelex hius tee tile' 1I1 It adi It I P IFe ueppoeerf
re'"t'arc'l re-e cre'neits. ecmiickiel ite-A 1 ie'rlfcri i,'v

Irnjeuuet: Since' thlt' 'l'a'ieal \ir Ueeneutauue training iueasureme *t s'hie'nie' and data reccore '.e ellies cce'r'

requiremenit materialized in 11071) a gal)i.a t'xiit'ed o l'vleee :. Its re'si'ar'l c'eniiniis. thI e li,,A I I bie

litt w e'' it Iram I i it g rt'qti reI in i'tIs a it d ra in 1 i rifg re'fi i'ed tee1 Jrec ee t41 e ' v i fit el 4 it if r v)'i I %i e'

c'a pa lei IitI, 'I'# \ !,'PT res'a re'Ih jirtgrauFl cw ill satIis1' fy a I flait 1t Ialti 1 (' daaei it ce'dhiia t(I I- eiie 'r N 'I' v e iseti

real oetratuinal neetd lin adelititen it boilelicig ait \SIP'I s~sten allows leer thneeginnuiuugoli
1 a nc'cc era fin

advc''ede aireraft 14 c'r'h anid lDee'letitennt ela siutinilatieei re'searc'l.

bease. 'T'his data lease' wcill Ille' used for de'te'rmininig F-

lb FM S de'sign e'eerfiguratieini. anti it will alcee provide fi /Inct; 'I'lie PT~ F~ -I 0 will le' ued liy the

a c'ereie'rstee feer training research deeelceg % ltiali onnn adb he %i ler'' vt'n

adv'anede tecehnoeloegy aircraft. Coman d riteloe 'enel talniaheleresear'h fill the se ef
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idjilih-toI'i-%i ew (N* ION) sinitIiatior, for trai n ing Iarioris flN ing tasks. if NJ P~s rna% be ets aluiati'd for

t actIi calI t i 4. T'l'his siin i ilIa I in t sItiot ildo futrtte r their iraining pown'itiaI in air citbat inianilisering.

dlemoinstrate utility of W FON visual soosie'tis for air comibat tactics. standu-iiii wiapon. Svstcut,. arid

training tactical miane'uve'rs in iiinv'ntitnal and assocliatedl tact ics. E valuation Ina also hi'- performed

Ihotili' iii'.ironinto and pros ilt' a re'searcht devive o kil - ~e sor stu'm displa)- MIaveric'k mnissile

for valtiation of sitmulate'd hostile enivironmients. hulynit displas s. and h.'linet display' of airiroft data.

force cuiing sc'hemnes, and] aulsaiii'ud intrumiental W ith thei F-16 aiid A -10 cockpits, studies -ould] alsol

~~~~ "IN ill also, have an initeriml sitmulator hv perfoirmed to) develop F'-l 6 and A-I10 tactics

alialoilil % for FI(t pilot traiing. training cenlarlis lhu findings front stud:, using

iuui'tivatiuuii for futuire flight sinmulators having the

'I e hi pe nc ~atio o a Ic in( INI i uc ( Sv is r/ potential of ru~ulfing in considerable dollar savings.

Hlet Moipt'tuitdto Difa on het Advancetd Siiitatir red uctl traininllg t imeu. en hancled operational

Ileinteot IotintdIi lyo dacdnintnati ri'aincu u. and iinurca-i'd capabilities and training

1)t (r i it Iio itin ot iF I' Iticsit be pr Pe- o

integrating 'tate-of-the-art eqipmiliient sith the
%d vanceul Sinmulator for Pilo~t Tra inlinig ( N SPlTl) as a 'Pitit'Opt' intiona I Test arid Evaluation Handbook fo~r
folIlo % -oiin t o ite engi neeri iig feasi hi lit N Aivivw ri'ijing D~evices
deunsttratioun of thii' hiilntet-rnountet sensitg and
displa% e'uuipinuiut borrowed front the' Aerospace IDescrip Ito nt The kir Force plans extensive

MIedical Reisearich Laloraorx - The new helmet- sln ulmtir procurements in order to maintain

mtoutnted se'nsor (INI 5) utilizes an electromagnetic operational readiness and reduce training costs.

field detector rather thant an infrared detector aild Tliesi' simulators will bet employed across [the, entire

provides V 1. Z (roll. pitch, and yaw) data. T[his flight train inrg spectruin. beginning with

information is supplied to a greater dlegree of undergraduiate pilot training, continuing through

accurac for a wider range (if helmeitt mo~tiont. Combahit cortw training. arid culinina% ing in the

Copared to the preyiouts equiipme unt. The. iimXS/ mai ntenance of proficiency iii aircrew skills. The

he I m.t -itiunit' i d ispl~lay (1 M DII)) will be critical requireentl is that these sim ulators provide'

impjlemniented in buoth AS PT cockpits. '[he II XIDI a t raining m ediuin that enhances aircrew quality
Consist of a small catitodie ray t ube- (CR T) mouted while using fewer resources than wouold be l'lnstuitd

iin till sidu (of the pilot's helm en I. projecting a display by the aircraft. Since significant D)epartnment (if

on a cornibining glass in frotnt (of the pilot's eve. This D~efense investments depend on the capabilities of

syste-m presenits eithu'r a high resolution range (less these simulators. their training effectiveness mumst be

than I to 3 art min ute) monocular (right or left evei) ill ntugh ly a ni accurately tevaluated. Although the

cuntral vision aru'a 0 toi to degrtee field of vii'w Air F'orici plans to i'intduc(t a series of tests and

WFON')) display. or twti units miay bet coinbined to evaluiationts on thesi' de-vices. the methoilologies and

pro vidi' hino ic ula r coivierage itt ctnjuonc'titin withI thIie techiniqueiis hiy. wliih thlese a ri, to ite accomplished

AS PT full FH d'tisplay. The 1l M 1) tollimtated image has e nott bite'n dete ruxinted. What can be stated with
is at the' saine focal distance as lte backgroundl Asrr' certainlty is that a multidisciplinary apprtach will be
wraparun td display and will he optically coinbined rei-i red. At a im inimutm, tho rtough tests and

with the background which is observable with botth evaluations will int'lutde considerationis of training
evil-s. The system also allows unconstrained pilot i'apabiilit iies anid transfi'r. ntedia utilizationi. hunian

movement withlin the coc'kpit antI will provide a engineering, device re'liability and maintainability,
correct image peirspe'ctivt' with occ'tluionii by the antd life-tycle c'osts. As a c'onsequen'e. knowledge
pilot's aircraft. froint thi' fie'lds of psyctho logy. e'dut-ation

engineering, and e'cono~mic's must lie ctinmbined to
Im pact: Installation of the lIMtS itripmetnt will provide a c'ohesive' approach. Consequently, a
provide the capabiility to utilize the' ASPI' in pilot handbonok is req~uired that will
workloaid. itiad-in cockpit. head vs. aircraft attitutde.
and visual H) V st udi's. The' additioni (if [lI MI )s in 1 . D~eterminu' appropriate methodologies that can be
both ASP'l cockpits will vastly expand the- research utilized a standards foir assessing siuilator training
pote'n t ial tom inc1lte k u.y isstues in v isualI flight eitivoii s. The it'mtajo r ilu'ten Is (if li is t'ffort will

simulation. Studies naay hi' conductedi 1ti dleteromine inc'ludi':
resoltioniii. sit'ne (t-ut ailI. arid I' I N retqiireintis for
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tI rra i i tit mh-l I I, f rE(Vs I ridvr reiat--d pirogram-.
at. Ajphliatiuon of alternate dt-finitions of trainin fqrjae uifrla o lli~Eii 141i~Oio

uliecti. eness suitable for Nariotis Si steii. r 14r~ r u iileri'N ci Ill h del .111 andv W"'lIll i

it1aors InigE ( il M l~o tr o n iilae I REri ii 1141.i 1, 1, 1 T N

if. st-lecti n ofviasn-l and techiniq~ues thati %ill tif- A,- cr. is itt11ii'en d Il t-e degreE to I de Iall i I I
salidli*l and rt-liafbs v'. altlijti levls oif ilnliv idual task flw i.I a o \c or ng .fit pu mm (ffi,

pierformancee for both studenqgt and instructor/! ~ ori ,todwtiehoftIlI iolha1
operatIor p~erson nieI. Tis act iv it I ill co nsiifer such ~ iii IStEE~~rii' 11 i ~lt~ei' n

Itemls as ajpprllprialfi statistical anal s-s. Sam Iil(- sies ri-v4r ialir-.~ tI4 i, ei ae- ic tirii-Io
Sall) flit repjreseii ft ii% ties,. i iE tr if g crtra Iron vE'.vral rt-s#c rch ;I' .iio,,,. Fir,(. .znal'. lial and
selecEtion.l EiilflfiE'.ll il EstigaiEmi are Ilii' , c .rri't1 low t oo1

In% lI's ~iliitl i of i~i/isrilErE~~jEr (tinfl fi t- thraiw Ei irEl i. forrii it% mdam!E
training manager attitudes and their filljiE E~t~rri oc i~i~It- t,'rrain ifol nd

simulato~r accejitdiieE. iiiilizatilii. andi ,EEIfi en 41:1( f IIg. aSE4.-rnit/strikc arid hots4 t bl-fatifrc -ail
the training programn. h it~~iu st ~I rs'sujsilli

ei r setigation JElt- rlai~tii i i5'Ei sit .1r1, lidtErr t I i E I i f t are' real-is E irIE
1  

iiufagEr
,E tooltainitEE frlli 13-,L ' sortie, 5 it ll 1114' ErIE tilati~lif (If tOW

11 illilt a d rIitpli. Ia d i apabijlit% tE saintE iniagl'.. SE'Eortf. terrain anid ,itittoral fe'atures-.
mnainin fliEt-e Inltleded training progam . rttl'EoErEolEgiE'al factors. if ild o litr lit%'. ir(, ifitiillif~

2. 1 )eterin pI~iElriatt' IE'Ehiiliue.S itE evaluate xra~~ r i'rgSi~E4 o h i lvI~ilial effect

5v lt:ii t roi I t he fli iL'. t.i-k, iit i Iillti'f a 444. 'ar]i

otpeat con-tr v Iaili 51111 as the proisrltor I titrthods. 1lir E'tttiding Ili( plit ivikl projlE'ri4', of the'

E 1 icratmo 4eraili.dhltxi riigprfii~s 111 . ith (f A, 1 a.io I nN stiatl'd. ilic resufiinrg imnage',
si t~ti f~raiiiit1:anid sp~ecial so ;teni traiining arE'Ow 11)41 tE,,~EE i ,E'rifljilE Ithe 1t-I (I fl lIdelir'.

c'apabiities. for exampl,. fre4'ee. reset, automated Ill(,iE'E slIlf Ii , .)I )1f I f.cs4iE E a.t11 thl fecie

fdIa l, at L aii ( f re re( -ordEi cd I inro ist ra Ii (oins. racqi Itre (Ii.

3. Dltctriine, the a ijrolfriate lCinipositioni of the In joh/ iiJizrflion :This research holdt haN e a
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1
ftr ~r
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I. hEintil flt-e resiltirte ilEesrv t ridur tit iia~ii.ll 1 Nir,'t .1jec1ifEal% . it A11 i iientif% flt-

operatiolnal tes~t, anid eialuatiolns ini terms of arns,wi (if fidiratE~ Th-Ed frut Acqatle traedn h)f
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o rga ifiza t ito lls siii c f afs Ihe S Iitl fEr S % tern s

In the resea)rif results w ill (a) proovirhe % ir Pindvdasa amrr eit ll aserb% otill dgevnope.ant

Force leadership with dfirection in making ound~ il t idA. fo thtar wteeactg. dvlomn

dfeEisionis ill allocating hugE expenditures (oi aircrew olCI[o riig

'imfliators alit (bi) 11frotd ift-e operationial AXir FEorce 4;;
rut 11i'pfr Ilt wdoEIiloog if] the Ifanriiig mnd

I lucit Elf airE'E'-% sinlltlor ie't and~ e'va~litiE
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lid. :) I' IIEPIEgici I AS perE Is lif St. nlir SEunimlatimi

j)'~rJIEl h EIJ~iV' ~ ti rograiil I to E6

,IetEriin it, features of E,1 EEratioriai .enm..r fisfifl%8

thal Iln r't hIe liiiliate~d iihl, iE E~er.ei'r~EE

irtiagvr ((A) I) for effective training of aircr, ols,

s 'if-tills '11411 11 t' lFOriarif Loolking Inifraredl
Il:Ili )lland I "W light Lev el Te'IiimE [~l''

sEis~siiicr'a'E flt-e terraini avEidamliil caItabiilit% Elf

tIE -. "i-_2 during oofeatlier penltrilimis and ftiglit
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dv'sivvs. First , flte iuaht% (if tfillimage priese'ntl' toE
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missions. These prole'ms icanniot bi' solved iit v Es 4 ri t1 ion : IIo w cost t. lEEI i r i o r it yl
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demnonstration project is being implemented to show causing the destruction of the other participant. (f) A
that two simulators at widely separated geographical confirming message from the winning system
locations ianl be used in an interactive mode for air- computer informs the losing system computer of the
to-air combat, aerial refueling, and %arious tactical kill. (g) AT this point, both systems freeze in the
scenarios. The devices o be used are the Simulator condition existing when the victim was terminated.
for Air-to-Air Combat (S\ .\C) and the Advanced (h) This system has demonstrated that it is feasible to
Simulator for Pilot Training (ASPT). The SAA is interface modern simulators which are physically
istaleatlke f il .T praiinateT) mles \Ais remote from each other. (i) The application of this
ofstalled a I, F . ppr n te 3 mi we principle with utilization of military satellites forof Phoenix: tie A\SPT is installed at Williams AFB. data relay will allow an entire new spectrum ofapproximately 30 miles east of Phoenix. SAAC is simulator usage. greatly expanding the usefulness of
comprised of two F-1 cockpits mounted on simulators in improving the skill of operational
synergistic six degrees-of-freedom motion systems. aircrews.
Each cockpit is enclosed by eight cathode ray tubes
(ClRTs) and collimating windoss displaying the
%isual scene and affording the pilot a nearly Tide: Summative Evaluation of Three-Dimensional
unlimited field of view. The visual display is and Two-Dimensional Simulators for Maintenance
provided by an electronic synthetic terrain generator Training
and a camera model aircraft image generator. Each
pilot is furnished a representation of the Description: To provide competent maintenance
maneuvering of the adversary aircraft. G-seats and g- technicians to the field, expensive actual equipment
suits provide vibration cues to supplement those is customarily employed during training. However,
from the motion svstem. The gunfire trajectories and actual equipment neither possesses the capability to
missile trajectories are computed so that the scoring induce mal'functions nor tests the delayed
sistelm can accurately assess hits during simulated consequences of malfunctions upon systems
engagements. The ASPT is capable of simulating a performance for training purposes. Less expensive
variety of aircraft. including the A-10. F-16. B-52. real-time simulators do possess the capability for
and T-37. Each cockpit in the ASPT is enclosed practical training, incorporating hands-on practice to
within a seven-channel visual display subsystem. The increase troubleshooting skills on samples of field-
system is presently configured as an A-10 aircraft on related maintenance problems. In addition to
cockpit "A" and as an F-16 aircraft on cockpit "B." improved skills training, properly designed
Various incompatibilities existing between the two computer-based training simulators also have the
systems had to be overcome: for example. the SAAC potential to release more expensive actual equipment
(operates at an iteration rate of 2) times a second, to the field. M ajor objectives of this evaluation are to
whereas the ASPT has a rate of 30 times a second.
The most inexpensive manner of integrating these domparatively assess two sim ultors (three
two computer--ontrolled systems was through dimensional (3D) and two dimensional (2D)) and
dedicated land lines leased from the telephone actual equipment on instructional cost-benefit, and
company. After considerable in-house engineering additudinal dimensions within an operational Air
effort, the system was made acceptable. The Training Command course.
specifications for the ASPT-SAAC tie-in were
completed I March 1Q79, and the first engineering Impact/Utilization: Comparative data are
demonstration was conducted 14 October 1979. currently being gathered on the 3D simulator and

actual equipment. Although preliminary pilot data
Impact: The following capabilities were indicate no significant differences in achievement,
demonstrated. (a) Both simulators can be preset to a this is largely due to the lack of adequate training
common initialization point using predetermined time (2-1/2 days) and sensitive measures of objective
displacements. (b The pilot in the SAAC can criterion performance. Efforts are underway to
observe the ASPT pilot maneuvering, appearing as a develop alternative objective measures of
M I(;-21. (c) Simultaneously. the pilot in the ASPT performance and adequate training time extension.
observes the SAAC pilot maneuvering, also Acquisition data cost comparisons reveal the 3D
represented by a MIG-21 moving model. (d) The simulator is 60% less costly than the actual
pilots are free to perform any required change in equipment. Hence, if simulators were found to be at
attitude or power necessary in a real-world situation least as effective as actual equipment, then simulators
to obtain a "kill." (e) Each system independently might profitably be deployed throughout entire
determines whether its pilot has been successful in maintenance training courses.
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Tide: Vsual Cue Requirements for Terrai Flight Title: 6883 Maintenance Training Simulator
Simulation Development Utilizing Imagery

Description: The lack of adequate visual scene Tcnqe

detail is often considered to be a limiting factor in the D~escription: The purpose of this exploratory study
use of cornputer-generated imagery for terrain flight. is to e,6aluate the feasibility an d training
Terrain flight is an important means of survival in effectiveness of an imagery techinique known as
the face of the enemy and it includes low level, lmagetics. The technique uses visuial iniagvr to
contour and nap-of-the-earth flight at successively enhance learning. The imagetics technique is a novel

closer approaches to the ground. In such close method for determining the extent or effectiveness

proximity to the ground, a great deal of visual detail of an indlividual's VOlliplete mental picture of some

is available to pilots, far more detail than it is p~reviously menmorized graphical matter. To use fte

currently feasible to simulate with computer-image techniulue. fte subject grap~hically reproduces

generation WIG) systems. This research study has polrtions of the pre% iomsly iemorized matter. e.g.. a

developed a special visual environment which allows geometric figure. but the reporoduction is hidden
us o mximze he IG isul ces ithn alimted fromn view. therebi. preventing visual feedback in the
us ~ ~ ~ ~ ~ ~ ~ ~ ~ ( tmaiieteCGvsacuswtialiie rd in a rv senlse. TI .hus. flte sub j ec t is fo rcedl to~ rel v

area. During the study, the types of visual cues
available to the pilots will be varied in order to solely (on a mental poicture when reproducing the

identify, by pilot performance measurement, the ojc.Febc -l epoie o h ujc a
judge the atccuriacN of' the reptrodutctionr b% lifting a

cues that are most important for terrain flight cover .. ivet on'the Iniageiics materi'al which
simulation. silltseqotendtl bhows how flte reptroduiction nmatches

Impct:Thi stdy s he irs ina sris o efort to flte ftandar'!. %I] oltjeetivt. of the ttccbnique is to
Impat: hisstuy i th fist i a eris o efort toide a nivalis for gralphically recording students*

develop suitable visual cues for training terrain responses %hih ma% sum utlatle anid develop the
flying. This critical flight skill is quite hazardous to At udit s ai iti to1 ientall% % isualIize and] recall
perform in actual aircraft, thus making flight prvittus.N 1 tresertted mnateria'l. %l aterials have been
simulation a particularly important alternative form de loe fo~r (a) foutr different procedural tasks for
of flying training. This particular study should he the F-11I111). f1883 (t:ol% erter Flight C ontrols test
especially useful because it seeks to im plement statio-n. it% '.ol in,, et ilielit tvitip. checkoumt. poer
simulation training using (lG hardware which is 11411)1% ilj ustill ilt. ad c onitrol settiings. a md It foujr
already operating. Thus, it will not require the dltcli ot, logic tasks in vol ' i ng block diagrams an(d
development of new hardware techniques before it flow diagramt.
can be implemented in other flight simulators cising Irrnp 1/1c fli totion: The 08831 irnager -based task

dl(;visal ispays fmaterials have been ex(Jterimnen tally evaluated

agaitnst a conttrtol grotup. Prelimnt ary results indicate
hat flit- i inager% -based st ra tegy productes

signifitantl. inore recall of task functions during [ft-e

earl'. phase, of training and a ppears to orient
students ito utiamniliar task entvironlments. mtuch

faster than does flte ttntro ltechniquie. lDue to lte
lim ited availabilit'. of training equipment in general.
I the (it" '10. elopitimt of all inexpensive pretraining
tethntiqtie w itli applarenltly powerful learning and
ilittivainig capoabilitie-s can have an enoOrlUtS ilipact

on flte efficiency anid subsequent quality of training.

This tethn ique prov.ides a breakthrough in ptaper-

and-pencil traininig methodology through the
provisions of feedback, interaction with materials.
atid controlled use of imagery. The strategies
developed for improving memory and acquisition of
information in performance-oriented and deductive
logic tasks could he come potentially significant CAI
strategies.

Nap-of-the-Iarth Simulation.
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PFHSONNEL IESoI'R(ES

Authorized Personnel FY 79

Officers 53

Airmen 74

Civilians 238

Total 365

20%
Airmen

65%
Civilian 15%

Of ficers

Distribution of Authorized Personnel FY 79

25%
48% Support

Scientific 90
and

E igineering

176 27%
Technical

99

Personnel Type

58
PhD

110 16%
Non-Degree

30% 94stera

26%

93
Bachelors

10 25%
Associate*

3% Academic Degrees
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FISCAL HIGHLIGHTS

Funding Summary ($1,000)

Funding Category FY 77 FY 7T FY 78 FY 79

Laboratory Director's Fund $ 405 $ 105 $ 450 $ 720
Research (6.1) 556 26 429 575
Exploratory Development (6.2) 8,855 2,117 10,865 15,504
Advanced Development (6.3) 9,225 2,198 9,448 4,600
Interservice Transfers and Reimbursables 1,619 2 953 2,095

Total $20,660 $4,448 $22,145 $23,494

6.2
Exploratory Development

66%

6.1 Research 2%

Laboratory Director's Fund 3%

Interservice Transfers and
Reimbursables 9%

6.3 Advanced Development 20%

Distribution of Funding FY 79

Training 52%

Wsmpon Systems Logistics and
Maintenance 13% Manpower and Force

Management 24%

Technical Training 11%

Distribution of FY 79 Expenditures by Laboratory Thrust Areas
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Management Sciences, May 1979. June 1979.

Maher, F.A.,& Asiala.C. DevelopmentIofModelsof Ruck, II.W.. & Edwards, J.0. Measurement of

M aintenanee Resources Interactions for Changes in Organizational Effectiveness of

Aircraft Systems. Joint National Meetingof the Security Police Squadrons Resulting from Unit

Operations Research Society of America and Reorganization. 4th Annual Workshop on the

the Institute of Management Sciences. May Role of Behavioral Science in Physical

1979. Security, Washington DC, July 1979.
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SkLiinner. NIT EJFvaluation of the Technical School V alent ine. L.DA. Participant. 8l7th A nnual A merican
Performance of B elraine1 Airmen. 87th I'sychological Association C:onvention. New
A'iinnual A merican P'sy cho logical % ssocialIio n York NY, Sept embe r 19'79.

Co(nvenitioni. Nw Y. ork N Y. September 1979.
Ward. JA .1.D evelopm ent of i nstructional Syvstem s.

I a~lor. J 'N. Participant. Office (if Naval R esearch D~efense Language Institute. Lackland AlF I

Personnel Supply Workshop. Springfield V A, TX. November 19'78.
May 1979.

Ward. J .11. Policy Capturing and Policy Specifying.

Th *s NIC. (C(OD:XP: N New MIodular A pproach to Semimar on the A pproach and Methodology

Occupatnl A n aly sis. 20(thI A n nuial for Gaining New Insight into Strategic Nutclear
Coniife'rence of the M ilitary Testing Association, Survival. Washington I)C. May 1979.
Oklahoma Ct tv OK. October 1978.

Ward. J.11. Policy Specifying. Navy Personnel
Toedi. 1). MIerit Pa,* and R elated Appraisal Issues. R esearch and D~evelopment Center. San Diego

Officer E ffectiveness R atings Comnmnittee, CA. July 1979.

Broos kF TVJanurv 179.Ward. J..11. Interaction between People

Toedt. D. .Merit P'ay. lol) Conimmittee oin Civilian Characteristics and Job Properties. .Nav y
N ppraisal S ' stem I mplemnentation. B rooks Personnel RI esearch and D~evelopment Center.

AFB Tv\ February 1979. San Diego CA. August 1979.

Toedt. 1). MI erit Pay. A FiF1, A ppraisal Comnference Ward. Jll. Grouping and Prediction. COI)AP

and Work Croiup. Brooks AFH TV. March Workshop, Brooks AFB TX. September 1979.

199,W illiourn. I .M . Development of a Promotion

ro( idt. I).MNI rit i'a~and C(ivil Service H e-formnAct of potential Assessment System. A FLC Djirectors

19078. Federal E.xecut ive Association of Personnel Conference on Personnel, Kelly
Co(mmitte~e on CompenFsation. Brooks AFB AF13 TX. June 1979.
Tv. May 19)79.

Tot-dt. I). F rgonim ics and the Occupational N ursing
Field. Annual Meeting of the Texas Association
(of Occupational Nurses. San Antonio TX.
Sepemniher 1979.
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TECHNIC AL SYMPOSIA AND CONERENCES

In FY 79. AFIIRI. was the host or cohost of several professional symposia and conferences that brought
together experts in many disciplines to report on new research, to discuss the findings of current projects, and to
share ideas on common problems. The diversity of subjects covered by these meetings is shown by 1he following
list:

January 1979 Tri-Service Meeting on Economics of Hluman
Resources. San Antonio TX

July 1979 MAJCOM Conference on OJT R& ) Planning,
Lowry AFB CO

July 1979 DoD Education and Training Technical Advisory
Group. Denver CO

U.S. GOVERNMEPNT PRINTING OFFICS, 1I-47A1[90
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INFORMATION



DEPARTMENT OF THE AIR FORCE
AIR FORCE HUMAN RESOURCES LABORATORY IAFSC)

BROOKS AIR FORCE BASE. TEXAS 78235

RELY TO
ATTN O, TSR 16 JAN 1981

SUBJECT Removal of Export Control Statement

TO. Defense Technical Information Center
Attn: DTIC/DDA (Mrs Crumbacker)

O'% Cameron Station
r Alexandria VA 22314

1. Please remove the Export Control Statement which erroneously appears on
C the Notice Page of the reports listed ""911, .t. This statement is

intended for application to Statement B reports only.

S 2. Please direct any auestions to AFHRL/TSR, AUTOVON 240-3877.

FOR THE COMMANDER

WENDELL L. ANDERSON, Lt Col, USAF I Atch
Chief, Technical Services Division List of Reports

Cy to: AFHRL/TSE
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