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The Air Foree Haman Resources Laboratior
(AFHRE). winh headguarters at Brook< AFB. Texa-.
i~ one ol i laboratories reporting direethy o \ir
Force: Systems Command (AL \FHRLL plans
and executes the USAF exploratory and advanead
development programes in manpower and personnel,
education and training. <imulatiig and roning
devices logisties and group apects ol hunan
factors n‘llgim'l'l‘ing. The |.‘.||m|".|lm'_\ il 1lr\r|n|;~
demonstrations of advaneed  simulavion and
training delivers svatem hardware and <ofiware
technologies and provides rechnical consulation
amd support of analyses. studies, research and
developmen planning and coneepual study etfort-,
l,:llml';llul'_\ research also supports l'\plnr;llul'_\.
advaneed. and engineering developoent projeet-.
equipment procurements. modibications. test and
evaluation programs. and systew sequisition
programs where the dmended end product has
human perlormance as an integral componen.

The AFHRE tissian o~ broader than those of
must other technology Taboratories of AFSCS The
hardware lahoratories are almost entivels concerned
with technologicat developrent, bt hardware
technology development is onls oue ob the
responsibilities of AVHRLL OF equal impartanee i

the AFHRE mission

i~ development ol

iformation for uses in mahing management aed
poliey decisions on personnel selection and teaining.
Timely information 1o decision makers is extremels
important as they adjust o changing conditions
such as o drawdown or buildup in personnel.
ehanges i attitndes, and social problenss. Humian
resonrees  lechnology is particulach importam
fnecause the fargest <ingle iten in the Department of
Detense budget is the cost of personnel and 1he
associaied costs of trnining and adiinistratisely
~upprting the personnel furee. Consequently.
there i greater pussibility for cost savings in the
bunan resources area than in all other technology
areas combined. Sivings resulting from advanced
hunin vesources technologs s soch as an improv: 4
traiming niethod which reduces the length of a
tramiog cour=e or the development of a mean- of
inereasing the utilization ol personnel. wend 1o he
cumulative over b vears, The pyramiding of cost
benetits trom research in buman resourees research
programs over the vears produce- disproportionate
returns from the modest investment o such
research, Ondy peaple can tormulate. inplement,
and modidy the objectives and strategy thar will
sasure the Niv Foarce maintains aerospace
superioning over any adversarss Thuso o is
muportant that the human resourees research
prograny nintains strong thrasts in aha divection.
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The military mind always imagines
that the next war

will be on the same lines as the last.
That never has been the case

and never will be.

Marshal ¥, koch
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MESSAGE FROM THE COMMANDER

Col Ronald W. Terry

A major function of the Air Force Human Resources
Laboratory (AFHRL), like that of all Department of
Defense (DoD)) laboratories, is to develop alternative new
technologies that will provide options for our military
leaders when next they face combat. ln this sense, the
DoD laboratories are collectively the “keepers”™ aad
expanders of the technology base as it relates to national
defense, AFHRL is the “keeper™ and expander of the
Defense Training and Personnel Systems technology base
as it relates more specifically to the Air Force.

AFHRL, was established. essentially in its presemt form
and scope. in July 1968. After the first decade of the
faboratory’s current life cvele, it seemed appropriale to
assess our accomplishments and to reassess our directions

and goals. We began 1o do this in July 1978.

As a result of this assessment, and of other studies
conducted by groups such as the Defense Science Board
and the Air Foree Scientific Advisory Board. a

restructuring of the R&D program was mandated during
1979. As the reformulated program evolved to
completion during FY 80, the need for a realignment of
the Laboratory’s resources became apparent, and that
need was also met during FY 80.

Although all of our management goals have not yet heen
met. many have. and substantial progress has been made
towards the others. We now have a viable R&D} program.
the goals and approaches of which can be articulated to
both the scientific and military-user communities.
Resources have been reallocated
halance against program needs.

to achieve a better

We all owe a debt of gratitude to the many seientific and
engineering personnel within the Laboratory. and to
numerous persons external to the Laboratory. who
assisted in our assessment, program restructuring. and
subsequent realignment of resources. We thank vou all,

RONALD W. TERRY. Colonel, USAF

Commander AN \




CHIEF SCIENTIST’S REPORT

reTTaTIOTS

"

During FY 80, The Laboratory  completed a major
program restructuring and realignment of resources. The
main body of this report presents the techpical
achievements and ongoing research and  development
(R& D) in terms of the restructured program. The final
seetions present details of the Laboratory”s organization
and resources as realigned 1w fit the new  program
=structure.

Fnur efforts l'lll]\"l"’l'il (lll I'ill" lhi‘ irogram
4 = -
rv.~|rurlurin;_r:

I, \ matrix-management approach was taken 10
permit reallocation of resources from the discipline-
ariented categories in which budgetary elements are

reported annually to the Congress (i.e.. Personne and
Manpower: Edueation and Training: Simulation and

Training Deviees: and Human Factors) to the mission or
objectives-oriented thrust areas of the Laboratory s R&1

program (e Weapon Syvstems Logisties. Maintenance,

and Technical Training: Manpower and Foree

Management: and Ao Combat Tacties and 'l'ruining).
2. Laboratory R&D thrusts were developed i each of
the thrast areas as integrated RKD efforts leading o

conerele lbl)jl‘('l i\ [N

Dr. FEarl A, Mluisi

3. R&D architectures. roadmaps. or research agendas
were prepared 1o represent in comprehensible forms the
overall approaches being emplosed o achieve the R&1D

objeetives,

.\ Laboratory Operations Center (LOC) was
designed and implementation started to permit
quantitative analyvsis. administration. and management of
the program with no inereases in, but rather with relief of
the administrative demands made on the scientists and
engineers who conduct and monitor the Laboratory s
\\()I.k.

First iterations of the program management matri. the
R& D) thrusts. and the thrust and  subthrust architectures
were completed. The LOC was established and earried 10
5 pereent completion during FY' 800 The
articulation of a “requirements architecture.” to show

about

where the Laboratory™s program is addressing Nir Foree
requirements and where it is not. was also begrnn but not
completed.

Efforts in all these areas are expected to continue iato the
vears ahead as means of ensuring that the ongoing R&D
program s adaptive. relevant. beneficial, and  cost
effective. but most importantiv. that it s aimed at
inereasing the probabilitn and ease of USAF combat

SUCCESS,

e e e e = e - RN




Technical Evaluations. There were many management
reviews of the Laboratory during FY 80, as there are
every year. However, it became apparent during the
course of the program assessment that there had been
insufficient technical reviews or assessments of the

Constraints imposed by the operating system have limited
the effort to less of an R&D-based product than had been
initially planned. The thrust to develop Enlisted and
Officer Force Acquisition and Distribution Systems
represents the major portion of efforts in this area.

! quality of the program. As a result. a Research Advisory Although the objective is quite responsive to Air Force
' Panel (RAP). consisting of three scientists of personnel system operations in the current. or peacetime,
international repute in the substantive area from outside environment. there is a clear need o expand the scope to
' the Department of Defense, was established for each of include issues of optimization for combat operations. The
) the three thrust areas. The first RAP review was tried thrust towards a Enlisted and Officer Force Management
. with the Air Combat Tactics and Training R&D thrust Sys((lm, which is ju_-;[ now pmerging_ will include
area during FY 80. The result was so helpful in the increased attention 1o issues of applicability 10 combat
further development of that thrust area. RAPs were then operations. On the whole, this thrust area. which includes
mandated for the other two areas. In addition. the AFHRI. n its mission the d('\'(-l()pmq-nl of new lm'hn()lug}' for
Technical Advisory Board (TAB). consisting of the selection. classification. training. assignment. retraining.
Technical Directors of the three operating R&D reassignment. and force management generally. is based
Divisions. the Chief Scientist as chairman. and a on [(l('hn()[()g\' most in need of r(-ju\'(-nali(m, The
secretary. was charged with the technical review and technology base has had very little real expansion since
assessment of the quality of the Laborator:’s R&D World War IL. but considerable refinement. Expansion is
program. The TAB is assisted in their technical reviews now feasible, if coordinate technology advancements in
not only by the RAPs. but also by External Reviewers other areas (such as computers) are mn-ployvd. not merely
(ERs) who are counterparts from the corresponding to refine what has been done in the past. but rather 10
laboratories of the other Services. Although such change what has been done into something better —more
technical reviews and assessments were begun during FY valid and with greater applicability.
80. the first complete round will occur during FY 81. ’
Technical Status of the Weapon Systems Logistics, Technical Status of the Air Combat Tactics and
: Maintenance, and Technical Training Thrust Area. Training Thrust Area. Many of the personnel and
‘ The logistics R&I) mission area is a newly expanded one programmatic problems in this thrust area were sulved
for the Laboratory. The thrust in Weapon Svstems during FY 80 by the functional transfer of the Simulation
Logistics is evolving from sound bases of manpower and Techniques Branch from the former Advanced Systems
human resource factors in design and weapon systems Bivision at Wright-Patterson AFB. Ohio. to the newls
acquisition.  Similarly. the work in Technical and created Operations Training Division at Williams AFB.
Maintenance Training is based on prior R&D in Arizona. With this transter. all the engincering R&D on
maintenance aiding and performance enhancement. but flight simulation within the Laboratory was integrated
the expansion of the area of concern and its integration into a single thrust on Engagement Simulation
with the R&D on maintenance training simulation and Technology. Thus. component developments are tested on
computer aided instruction in technical training are new. the Advanced Simulator for Pilot Training (ASPT) and
The Crew. Group. Team. and Unit (CGTU) Performance evaluated for utilitv in behavioral experiments. The
) and Training thrust is also an emerging effort—and one behavioral side of the thrust area is represented in the Air
. that s employving the command and control system as an Combat Training thrust. Although it should logically be
environment {or “carrier signal”} in which to begin, with the driver of the engineering program. it has in fact been
! the intent of moving 1o, the maintenance performance driven. in large measure because of an imbalanee in
. areas as soon as practicable. The needs in this thrust area resources between the two—an imbalance that will be
.. are clear enough—to provide a technology base for the corrected along the lines begun during FY 80, By FY 82
. delivery  of skilled  personnel and  materiel o the or FY 83, the resource balance should have shifted with
operating Major Commands of the Air Foree, Especially the greater proportion in the behavioral side of the
- notable i~ the attention given throughout this thrust area program where the requirements are now considerably
o issues of applicability 10 combat operations. The greater than those on the engineering side. The thrust in
LA program in this area is in too elementary a form 1o permit Ogerational Unit Training is emerging. with essentially
? anvthing other than an assessment of its potential and its no efforts having been expended on it during FY 80,
L promised qualits. both of which are respectably high as
* based on past performances. General Comments. An annual report provides a statie
: picture—a point in time—of the very dvnamic program
. which is.in the last analvsis. the very substance of the
- 3 Technical Status of the Manpower and Force Laboratory. The directions of the program are at least ax
: Management Thrust Area. The thrust in development impnrlunl' as its carrent status, And here the evaluation
of an \ir Foree Civilian Appraisal Svstem 1o meet the van be clear: The direction is proper—to develop and
l'ﬂ'(lllil’l‘ll"‘ll'! of ||H":i\'i| Serviee Rl"‘(il’lll \et of I()Tﬂ I~ up')l.\ |h(- "-('hn()l()g.\' l)u‘\'(- m ()r(h-r o I1nerease ll](‘
winding down and will be completed by October 1981, probability and ease of combat suceess.




AFHRL THRUST AREAS

General Description

The Laboratory’s R&D) program is currently divided
among three thrust areas: (a) Weapon Systems Logistics,
Maintenance, and Technical Training. (b) Manpower and
Force Management. and (¢) Air Combat Tacties and
Training. Each thrust area is functionally managed
through a Laboratory R&D) Division: (a) the Logistics und
Technical Training Division (AFHRL/LR). (b) the
Manpower and Personnel Division (AFHRL/MO). and (c)
the Operations Training Division (AFHRL/0T).

respectively,

The thrusts and subthrusts within each of these thrust
areas have been defined. with certain of them still in the
“emerging” stage. The “architectures™ that are employed

to describe all three levels—thrust area. thrust, and
subthrust—are dynamic rather than static. They may be
expected to change somewhat from year to year 10 show
validly the identification of both near-term and long-
term objectives, the planned transfer of thrust compenent
technologies where appropriate. and the approach
employed to develop the technologies and systems desired
for enhancement of combat success.

General descriptions of the thrust areas are given below
and on subsequent pages. Diagrams portraying the
respective thrust areas are also provided. These diagrams
are employed with highlighting in later sections 1o aid in
identification of the parts of the R&D program being
reported.

Weapon Systems Logistics, Maintenance, and
Technical Training Thrust Area

The prime objective of this thrust area is to provide
the technology to ensure effective and efficient support of
Air Foree operations. This support includes logistics.
materiel and human resources. Special attention is
devoted to maintenance. Also included as an objective is
the technology to ensure effective team performance in
ground-based systems. The area consists of three
interrelated thrusts: (a) Weapon Systems Logistics, (b)
Technival and Maintenance Training. and (¢) Crew.
Group. Team. and Unit Performance and Training.

The first thrust pertains especially to the logistics
aspects of Air Force weapon systems. It includes three
subthrusts. One subthrust is to develop the technology for
the integrated logistics system of a weapon system. A
second subthrust is to provide the technology ;o ensure
effective logisties support for combat maintenance. The
third subthrust is to improve the performance of
maintenance,

The secand thrust pertains to technical training.
with special attention 1o training maintenance personnel.
The subthrusts. in turn.

concern simulators for

maintenance training. a system for making major
decisions about the management of training. on-the-job
training. and the extensive use in the Air Force of the
available technology for computer-based instructional
systems.

The third thrust is aimed at improving the
performance of non-flving crews. groups. teams and
units. Special attention is being given to teams involved
in command. control, and communication systems
because of the pressing current needs for improvements
in those systems,

R&D investment in the area of these thrusts
promises unusually high payoff. The potential to reduce

cost and increase weapon system supportability is high.

because this area of technology is quite underdeveloped
and initial big-step improvements can be made. The
thrusts, as well as most of their sub-thrusts. have been
the subject of unusual high-level interest. Special
scientific and operational study groups have stressed the
need for increased R&D) in the thrust areas. Requirements
have been indicated in recent studies and guidance from
HQ USAF and the Department of Defense. and in
Logistics Needs from the Air Force Logistics Command.
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Litfe Cyele Costing
Logistics Support \nalysis
Diagnostic Tests of System
In Test Equipment

Coordinated Log Resource Plan

Logistics Composite Model
Repair of Battle Damage
Maintain Under CB Warfare
Combat Maintenance
Logistics Readiness

Aids to Maintenance
Performance

Personnel & Training Impact
Maintenance

Readiness of Maintenance
Units

Specification for Mainte-
nanee Simulators

Fidetity Requirenients tor
Simulators

OJT Evaluation Svstems
OJT Management Systems

Computer Based Training
Management Svstems
Resource Scheduling Systems

Team Training and Evaluation
Human Resources in 3
Syatems

\}i)(ling Decision Making in

WEAPON SYSTEMS LOGISTICS, MAINTENANCE,
AND TECHNICAL TRAINING THRUST AREA

FY80 — Thrusts Projections Over Future Years ——— -

Logisties Factors in Design

Weapon

and Acquisition Logisties

Technology Svstems

Logisties

Logistics Support & Combat Processes.
Effective Mainien: System

Methods.

and Data

New
Technology
For
Weapon
Svstems
Logistics
Processes.
Methods.
Data.
Training.
and
Performance

Measurement

Maintenance Perfo
System
Performance
Maintenance )
- Training Validated
Simulator Svstems o
Individual
OJT Evaluation and Training
Management Svstems .
Svstems
CBI Technology
Ll ~
Transfer
Performance
Validated Team
Crew. Gronp. Team. Unit Training and
— Performance and Training Performance Aids
(Emerging Thrust)

Computer-Based Instruetion

s o R

q €= Systems

e
[

{ Note:

S CBI —

(St — Command and Control

- B - Chemieal Biological
A N oJjT — On-the-Job-Training

- -

v




Manpower and Foree Management Thrust Ares

The primary objectives of this thrust areacare () 10
develop management qools. procedures. and associated
technologies to ensure the mare effective use of personnel
resources by improving selection methodologies and
establishing appropriate job requirements. (b)) to
structure and maintain @ workforee with the required
meet

aptitudes and  experience o operational

commitments in hoth peacetime and  wartime
envivomments. and (¢) to establish a comprehensive skifls
management program o improve personnel atilization
and productivits . The avea consists of two ongoing theasts
and one emerging thrast: ) Civilian \ppraisal System,
(h) Fnlisted Officer

Distribuetion Ss<tears. and (e Enlisted and Officer Foper

and Fovee  \equisition and

Management System (thrust sl emerging).

The Civilian Appraisal System throstis a near-ter
elfort to deselop an operational ~system 1o falfill ahe
requivements of the 1978 Civil Serviee Reform Aet
and

the Foree

Distribution Svstems thrast will provide o basis for

Research from \equisition
personnel decisions in the initiad procurement. selection
and assignment ol \ir Foree personnel. Deviees
develaped inelude meshodolpgies {a) for the procurenent
\ir

erviee. (b) Yor the assignment of personnel 10 jobs

nd  selection ol peesonnel motvated  for Faree
compatible with therr aptitudes. interests ad experience,
and () The

development of computer-assisted Personnel Nequisition

for enhancement ot career motivation.
and Distribution Syvstems will provide the Nir Foree with
avarteny of alternatives o foree-manning in the hight ol a
dimnnishing manpower sapphy and will help 10 ensure

that the available pool ol talent i~ optinally used and

that resources are allocated 10 wmaximize the return on

personiel investment,

Research o develop an Enlisted il Ofticer Foree
Management System is designed 10 provide Nir Foree
managers with deviees models and strategies 1o improve
evaluation ot job perforniec. career motivation,
retention, job ~anisfaction. and ndividual/ani
productivity . and 1o esablish eHective reenlisnnent/
carcer asstenment programs. The deereasing applicant
poot of service-cligible persanael makes the etlective use
and retention ol in-service persounel eritical durie o che
1980~ o, an oceupational researely dana bank inetaamg
vavivus occupational input sonrees provides redads aecess
of an extensive data base tor the design and conduct of

RXDV o suppont of the manpower and personned ss<rem,

Immediate henefite to be acerued fram these thrasts
are technologios that ) boprove the elticieney and
cconomy of personnel procuarenent. (h) ensure uptinal
hath

varcer personnel. (€ provide an accarate evaluation of

classification and assignment ot {trst-term and
individuals best qualitied for Vi Foree serviee, (d)
facilitate movement hetween speciaties to correet
manning imbalances. and (e} provide prototpe svstem
For perlormance assessment ol Niv Yoree civilians, Longer
e bepefis nelade GO improving the capabiling 1o
mateh anindividual s alilines with v Foree job
requirements more aeenrately, (h) Mereasing teshing
Mlexibitinn: through pereepraal/motor and  computer-
managed testing, () reducing traiming costs as a tunetion
of reduced attrition, (d) wdentifving and forecasting
potential eritical problems of manpower supply i tine to
propose remedial action. () imiproving jub satislaction.
productivity, and retention. aml (1) developing an-the-
~electhion

joh performance critecia for validation ot

devices,




VMANPOWER AND FORCE MANAGEMENT THRUST AREA

Prior R&D FY80 — Thrusts Projections Over Future Years —m— 3
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Air Combat Tactics and Training Thrust Area

The prime objective of this thrust area is to identify
and demonstrate more cost-effective training strategies
and training equipment capabilities for use in
maintaining or improviag the combat effectiveness of
USAF aircrew members. It addresses Air Foree goals to
provide trained aircrews who can effectively operate
acrospace vehicles under both training and combat
conditions. The arca consists of three thrusts: (1) Air
Combat Training. () Engagement Simulation
Technology and {¢) Operational Unit Training. The fiest
and third thrusts. \ir Combat Training and Operational
Unit Training. involve behavioral iraining research. The
second thrust. Engagement Simulation Technology. is
basically simulator support and engineering teehnology
development,

Most training R&D is accomplished under the \ir
Combat Training thrust. his objective is 1o provide a
technology base for training high-level crewmember
skills in simufated combuat eavirouments. 1t is best
understood as an extension of past work using the
Advanced Simulator for Pilot Training (ASPT). Tha
R&D explored the development of basie flying skills,
such as transition. instruments. and air-to-surface
ordnanece delivery on a conventional range. The present
RXD is being extended to the development of training
strategies and  equipment  requirements for use in
ardnance delivery on tactical targets using wartime tacties
in a realistically modeled combat arena. The rate and
~cope of this expansion will be largely dependent on the
availability of new engineering technology developed
under the Engagement Simulanon Technology thrust.
Fiforts within the Air Combat Training thrust will
address all najor facets of air combal training. Four
subthrusts include Tacties Training and Flying Skill

-«
.
. a

Maintenance, Measurement of Airerew Training
Readiness. Visual and Force Cuing Technology. and
Aircrew Training Technology Applications.

The Engagement Simulation Technology thrust is
primarily engineering R&D oriented toward  the
development of algorithms. software. and  hardware
techniques that support the operations training R&H.
Attention is focused on the development of mission
simulator components and subsystems that will provide
greater training capability at a lower cost. It involves
subthrusts in Image Generation. Visual Displays. Motion
and Foree Simulation. Advanced Simulator Concepts, and
\dvanced Tactical Air Combat Simulation.

The third thrust. Operational Unit Training. is an
emerging thrust that will have as its objective the
integration of operationally applicable findings
concerning pilot raining into ongoing unit training
programs. The result will be improved efficieney in
training and increased combat readiness capabilities, This
effort will be formally inivared in FY 82,

The development of new  technology and  the
demonstration of technological advancements in flving
training courses are direeted at producing the sequired
skilled aircrews al optimum cost. Lo the near term (FY
41-82). this R&D) area will provide the equipment and
training capabilities necessary to teach basie combat skills
and tacties. In the longer term (FY 83 on). the R&D will
address training in thase combal <kills required o be
suceessful in speeific combat areas and 10 Tunetion
etfectively as a member of a coordinated rombat 1eam.
These inter-related benefits will lead to ynereased mission
readiness for operational erews and to the ultimate goal of
sueeess in combat.




AIR COMBAT TACTICS AND TRAINING THRUST AREA
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Prior R&D FY80 — Thrusts Projections Over Future Years —————— 3
o Effeets of Psychophysiological Learning New
Phenomena of Airerew Technology
Performance Base Technology
For
o Measurement of Airerew
Readiness Training Air Combat
o Tacties Training & Flving Tacties.
Skill Maintenance
Air Combat Training and
o Visual & Force Cueing Methods and Data
Technology Training
o Aircrew Training Technology Simulation,
Application
A Processes.
o Other Service Research
o Industry & Academie Operational Unit Training Techniques » Methods.
Research (Emerging Thrust)
Data,
o Image Generation \
and
o Visual Displays
Performance
o Motion & Foree Simulation
> Engagement Simulation Technology Measurement
o Ndvanced Simulation Concepts

o Advanced Tactieal \ir

Combat Simulation




COMBAT SUCCESS

" MANPOWER & AIR COMBAT
FORCE TACTICS SYSTEMS

MANAGEMENT 8 LOGISTICS,
RDT&E TRAINING MAINTENANCE,
RDT & E & TECHNICAL

TRAINING
RDT&E

THE TECHNOLOGY BASE

TRAINING & PERSONNEL SYSTEMS TECHNOLOGY
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WEAPON SYSTEMS
LOGISTICS, MAINTENANCE,
AND TECHNICAL

TRAINING
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Prior R&D)

Lite Cyele Costing
Logisties Support \nalysis
Diagnostic Tests of Svatem
In Test Equipment

Coordinated Log Resoarce Plan

Logisties Composite Madel
Repair of Bantle Damage
Maintain Under CB Wartare
Conbat Mainmenance

Logisties Readiness

\ids to Maimenance
Performanee

Personoet & Training lmpact
Maintenanee

Readines: of Maintenance

{ uir-

Speettication for Mainte-
mwinee Stlators
Fidelity Requirements tor

Stnulatars

OIT Evalnation Systents

OFF Management Nvarems

Computer Based Training
Management Svatems

Resonree Sehietuling Svatems

Team Training and Evaloation
isran Besontrees g (0
Syatems

Viding Deeision Making in
(- Svetenis

WEAPON SYSTEMS LOGISTICS
FY80 — Thrusts Projections Over Future Years —— J

Logisties Factors in Design Weapon

» and \equisition Logisties
Techinotogy Systems
Logistics

Processes,

Logisties Suppart & Combat
Fileetive Maintenanee Syatem New
e Methods,

Technolog

and Data
/ : 4 For

Maintenanes Pevformanee

A\ capon
Systent

Syatems

e Perlormanee Logisties
MVaintenanee
Training \alidated Processes.
Sunulator Systems —>
Individial b Methads,
———— Training Dava.
OJT Evaloation and
Maaagement Svstems Sysiems Tratning.
.

and

Performanees

CRI Tl'vhnulng}

Transfer

Performance Vabidated Measurentem

Feam Training and

Crew, Gronp, Team, tnin Pertormance \ids
Pevformanee and Training

(FEmerging Thrust)
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TECHNICAL ACHIEVEMENTS

Title: Comparison of LCOM, R&M, and E VM Models

Description: Three support-resource forecasting models
were compared to identify similarities and differences in
their capabilities. Among the factors examined were their
inputs. methods of processing. outputs. and immediate
utility in providing useful information o life evele
costing activities. The three models compared were the
logisties composite model (LCOM). the reliability and
maintainability (R&M) model. and the expected value
model (EVM). LCOM is a Monte-Carlo simulation model.
while both the R&M model and the EVM are average
value, point estimate models. The purpose of the
comparison  was to clearly define the merits and
limitations of each for use in supporting weapon svstems
development. Results indicated some degree of overlap in
individual capability but. not clear-cut obviating by any
model {in its present form) of the utility for specific
purposes of either of the others. Further development and
refinement of the models could reverse this conclusion. It
was found that the R&EM model and the EVM are similar.
but net identical. in terms of inputs. processing. and
outputs, The EVM makes better use of existing input
data. while the R&M wodel provides outputs betier suited
to aid weapon system planners. The REM model has been
incorporated in a life evele cost medel: the Reliability.
Maintainability. and Cost Model (RMCM), However. the
EMML with further development. could also be associated
direetly with a cost model. Tt was also found that
meamingful comparison between the two expected vatue
models and the LEOM was difficult because of their
extremely different natures. The LCOM ix dvnamic and

processes types of data which are not handled by either
the R&M model or the EVM.

Utilization: One impact has been a decision to initiate a
new effort to combine the R&M model and the EVM into
a single average value model that will incorporate the best
features of each and couple them with the costing
capability of the RMCM. A second impaet has been the
recognition by the LCOM user community of the potential
value and unique capabilities offered by the “average
value™ approach 10 resource forecasting. along with an
increased understanding and appreciation of how the
R&M model and the EVM relate to the LCOM simulation
model.

Benefits: Results of this effort will come to fruition in
the follow-up effort. in which a composite average value
model will be developed from the R&M model. the EVM,
and the RMCM. The new model will provide an
economical capability to supplement use of the LCOM for
resource requirenients forecasting in situations wherein
data availability. time and facility restrictions. and
accuracy requirements call for alternative measures. This
sttaation would be tvpical of the early phases of weapon
5)’.\“‘[" d(’\"‘l()p""'l“.

AFHRL Contact: Sharon Nichols
AFHRL/LRLF
Wright-Patterson AFB OH 13133
Autovon 785-5910
Commercial (513) 255-3910

AFHRE Taskh Seientist Compares Various Resonree Forecasting

Mowiels
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Title: Development of Maintenance Demand Metries-

Phases 1 and 11

Description: Mathematical regression equations were
developed o relate equipment design characteristies.
aperabions activities. and envirommental mmlilinn? to
waintenance demand rates Tor cach subsystem of uan
aireratt. The regression equations are applicable o
aiveratt in general. The equations are intended 10
supplenent, or replace. the traditional flving hours or
sortie rates as predictors of maintenanee demands. Based
apon e equations. new nantemanee demand metries
were developed for use in the Logisties Composite Model
to determine requirements Tor maintenanee manpower
and  other  support resourees. New  wark i~ being
undertaken to deselop production equations which are
~pecitic to clamses of aireraft (eg. tactical. |mn}||n'r.
rainer). and to investigate the logieal basis of the

<tabistical relationships.

Ltilization: The products ol this ~tudy provide more
aceurate means of predicting the manenance demand
rates of aireralt subsvstems than the commonly used
flving hours/»ortie rates indicators, The more accurate
predictions of maintenance demand rates used in
conjunetion with the newly developing support resource
foreeasting modets. witl allow for more accurate
estimations of the reguirements for mamtenance

IHHHPU\H'I‘. ~p;|l'1‘~ ;Illll .-ll|l')lll‘| Q‘(‘lli}llll!‘lll.

Benefits: The products of this study will provide wiore
aecurate estimations of the demand for maintenanee than
the  traditional  Hving hours/sorties predictors. The
product= also provide insight into the determiners of
equipnrent falare (dhesign characteristios, ey ironoeatal
Factors. operations requrirements). thus allowing for
corrective  actions  to o be taken  where  maintenance

demands are unonsually ligh or atherwise unaceeptable.

Frank Maher

AFHRE/ZLREA

W right-Patterson B O 1133
Vutovon T85-5910

Conmereial {313) 255-3910

AFHRL Contact:

Title: Models of Maintenanee Resources Interaction

Deseription: Computer-based  simulation models and
mathematival regression equations were develaped 1o
deserihe the interactions among nEpnienance manpower,
spare parts. and <upport equipment. The models and
equations van be wsed 1o Foreeast the impact of various
mines of manpower. spares. and support equipment on
aiveralt readiness o Ty both peacetime and wartiine

misstons, Fhe F-T15 weapon =ssfem provided the

14

resources and operational data for development of the
models and equations. The Logisties Composite: Mode]

was tsed as the basis for the simualation models,

Utilization: The products of this study G.eo computer
simuolation models and regression equations) can be used
to forecast the impact of various mixes oI maintenanece
ianpower spares and support equipment on the readiness
of aireralt to Iy missions. The models and equations can
also be used 1o determine the reguirements for manpower
spares and  support equipment o provide desived/

required levels of aireralt readiness,

Benefits: The models and equations have 1wo main
henefits, They provide a weans to determine resouree
requirements for desired levels of readiness, Thes alao
provide the means 1o perform trade-of f< among various
mixes of manposwer. spares. and support equipment in
terms ol effeets on dollar eosts and on 1he ability of a
ssslems to meet peacetime readiness and  wartime
cploviment objectives,

AFHRL Contact:  Frank Maher

AFHRL/ZLRIEA

Wright-Patterson A\FB O 15133
\atovon T83-3910

Commercial (313) 235-3910

Title: Optimization of Format and Display Options
for a Computer-Based Maintenance Aids System

Description: This research determined the type and
furmat of information requived by technical users of
computer-hased technical order system. OF prime coneern
were the human factors elements of utilizing the power of
a computer 1o optimize the information required o
perform teehnical tashs. 10 was determined  that
computer will permit the user o seleer the speeifie
amount and type of data vequiced for a given task. Three
levels of detail were specified and appropriate formars
were developed to present data o an outhine format tor
fully qualified weehnicians: ina more detailed format for
technicians with less experience: and in a step-bis-step
format for the navice mechanie, Inaddition. = pouls™ of
speeific information will be available for a quick brush-
ap on theors. procedures, etes Al evels and pools wiff he
avgmented with illustrations that graphically support the
test. A functional kevhoard was designed 1o permit the
user with minimum typing shitl 10 interface with the
syalem,

Utilization: The rescarch i being applied in o the
(Il'\n'hnpnwnl of a prototy pe q-um|m|t'r-h;l.\c-d maintenance
aids svstem for maintenanee gechaicians, The haman




Techuician Using Faperimenal Camputer RBasedd Maintenanee

Vids Svatem
factors research will help ensure tha the prototspe
wetem meets the geeds of and i< aceeptable 1o the

rechnicran,

Benefits: This reseaveh will help ensure that
maintenanee  techmicians can asea compider-hased
techmical order svstem, Such a0 ssstem Should resull in
hetter maimtenance beeause cich neer can select s macle

or a= dintle intormation as needed for o wiven task.

Donald 1.. Thomas
VFHRE/ZLREM

W right-Patterson VB O 15133
\utovon 83-3771

Commercial (313) 255-3771

IFHRI Contact:

Titie: Transition of ITmproved Air Foree
Maintenanee Coneepts 1o Air Foree and  Other
Organizations

Deseription: Uhe Logisties Rescareh Braonch has led the
Vir Foree and the Department of Detense in research 1o
mprove the techaical orders used by maintenanee
personuel. This transition program is the vehiele that has
wade much of this techuology available 1o \ir Foree,
other <ervices, and o civilian industral organizations for
apphication. Research personnel have served as
consultints o Svstems Program Offices (SPOS). Major
Comounds. and Ve Foree and Tri-Serviee technieal
ovder geoaps, During FY 800 consuliing work was done
with the \ir Foree bogisties Commuand. the F-16 SPO_ the
Atr Foree Techmieal Ovder Couneil, and  with he

Ieterseryiee Group on the Exchange of Techoeal Manuoad

Techinology. Discussions with and briefings 1o various
government contractors have helped o transition the
techoology outside the Government as well as inside,
Speeitic work was done to gather information ahout the
use of Funetionally Orieuted Muintenance Manuals by the
Navye This information will be used by the Logisties
Comumand and the Strategic Air Command to guide future
procurements of technical dava, The impraved technical
orders influenced by this vesearch are now in use on F-

Fo. B-520 and C-T T aireraft. among others,

Utilization: The tansition effort 0= moving new
technotogy o application which has the potential o
improve the quatinn ol maintenanee accomplished on
many fiest-line weapon ssstems. The new. fmproved
teehuical orders can help fiest-term mechanics perforn a
wider range ol tashs than their technical training
prepared them fors The qualing and quanting ol tasks
performed by newlv assigned personnel would improve
stenificantly the overall awilizavon  of  naintenanee
personnel. and also the qualinn of all maintenance

accomplished.

Benefits: More and  better maintenanee can he
accomphished i the new <ovle weehniceat orders ave unihized
'”'UIN'I.I\A

AFHRL Contact:

Robert €. Johnson

AFHRL/ZEREM

Woright-Patterson AFR OF 15133
\ttoven T83-3771

Commercial (G13) 235-3771

Technivian Using Job Guide Manual To Maintain 1.3 Landing
Cevar
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ONGOING R&D

Title: Unified Data Base Technology

Description: The objective of this effort is a weehnology
tor a central antomated souree of logisties data drawn
from basic Air Foree systems 10 support the weapon
svsten design process, Logisties data are those that would
assi~1 i obtaining answers to questions about logisties
requirements as a funetion of alternative design/support
concepts. Logisties data refate divecthy or indirectly to
reliabilitn . matmainaliling. ground support equipment.
built-in st equipment. tash analysise shill level shills.
erew sizes trnning requirements. lechnieal datas and
~pires. The hasie data svstems for this technology are the
Logistics Support \nalvais Records (MIL-STD 1388).
Marntenanee Tt Collection Syatem (AVFR 06-1). and
lugiqiq\ 1:n||||m~}|v Model| 'lvt'(‘lllllll()"_') (\FR 25-3). The
feasibility: of this teehnology will first be establbished.
This will entail developing an initial definition and a
vaneept ol operation. The Jechnology will then he

developed. and Laer tested and evaluated.

Utilisation: Thi~ technology and the resalting eabanced
avarlatnlhing ot logisties anformation will alfow tor
sienifranthy nereased consideration of logisties faviors
thronghout the weapon ssstemy design proeess.
stnificant decrease in ogisties costs for modern weapon
svstems <hould resolt, This effortis in support ol a lapgeer
el underway o develop a Prodoet Performanee
Feedback Svatene The Unitied Data Base i~ coneerned
with a limned protype which addresses aiveraft ondy.
The Product Performance Feedback System is o addpess
missiles and ground-hased electronies also, hulding apon
the Dastied Dara Base aechnology. The Produe
Pertormance Feedback oftore as also coneeened with
implewmenting the technology, and intertacing the
technology development ettort with its futare potential

n=ers,

IFHRL Contact:  Robert N Deem
AFHRL/ZERIEA
Woright-Patterson AFB O 15133
\ittovon 85-3771
Commereial (313) 2

55-3771

Title: Cause-Effect Cost Analvsis

Description: This efforr i< o defioe and docament an
approach o the amabvas of oweership costs which s
nperable o the conceprual stage of weapon <vsten
u‘l'\v'lllpmvn! and i~ Based on eanae-ettert el s, 1wl

demonstrate the feasibihin ot adentibving and quantityving

cause-effeet functional relationships between system
design/operation  parameters and the system support
requirements  they  generate: which. in wrn. drive
ownership cost. Three types of systems are being
evamined: aiveraft avionies. missile avionies. and aireraft
propulsion  systems. A computerized  methodology —is
being developed for using the cause-effect relationships
to provide quick response cost estimates which reflect the
specifie logisties support  cotisequences af particalar
system design and operation alternatives,

Utilization: Products of this effort will increase the
accuracy of  estimates of cost and  support resource
ra-quirv'nu-nls during the conceptual phase of svatem
development. The cause-cffeet approach will provide
greater insight inte the process of design/operanon/
~pport requirenment interaction and allow for vers varly
evaluations 1o be made of de<ign/suppart alternatives 1o
terms of their specific nupact on ownership cost. The
capability will permitearly systemdevelopment actions 1o
avoid support cost by allowing a step-hy-step tracing of
specific consequences of svstem o ownersiip o the

parameters of design and operation « hich cause then.

AFHRL Contact: . Anthony Baran
AFIIRE/ZLREA
W right-Pattersen \FB Ol INERX]
Autvon T853-3771
Commereial (G13) 155-3771

Tide: Evaluation of Technology  for  Aequiring
Supportable Systems

Deseription: This i= the Tinal phase ol a tour-part etfon
1o developr and Teld a0 coordinated technology tor the
human vesonrees amd fogisties support of weapon system
development. The coordinated techinalogs consists of an
integrated assembly of wodels. techniques, a consolidated
data bases and o methodology useful for their combined
and timels applicanon theonglemt the weapon <y stems
gequisition pracess. [ts purpose is to greatly facilitate and
~vstesnutize the evaluation of resouree requirements and
cost thromghout seapon ssstem development. and 1o
inerease the feasibilitn of implementing those
considerations as gidelines tor desien and wsiem
support plannmg. The ongoing eltort s 1o evaleate and
complete the mregraton ol the coordinated techinalag
and to complete s preparation lor operational use
Products ot the ettort will inelade recults o the

evaluation:  docuremtation and .lpplu'.lliun gundanee

~peertbically talored tor three levels ol project




management: and training materials for field personnel.
which are similarhy tilored 1o aid implementation

nanagerial and techmieal personnel,

Utilisation: \ < of the coordinated technology in weapon
ssatem deselopment programs will stnificantly inerease
\ir Foree capahility o consider design. operation. and hife
evele ownership consequences more fully as joint trade-
of Is. fr will also altosw the evaluation of SVstenn suppart
trade-ofl, such as technieal data s ersus tratning. t oceur
earlier and influenee the selection of design and ssstem
~upport alternatives. The overall ipact is fife evele cost
avaidance thirongh a0 more effective application ol
amalvtical technigques and a more coordinated sequencing
of design deselopment activities which relate 1o Jogisties
~upport planning. Farthermore. jadis idual companenls
of the coordinated technnlogy. sueh as the Personnel
Vwalabifiy: Model or the Training Requirements
Maodel can

management and tramng requirements forecastin

Vnabvas henelit users in personned

e
Al e,

AFHRL Contact: 1. Aathony Baran
VPHRECTRE A
Wooehr Paner~on AFB O 1138

Nutonven THY3TT

Cannmeroal (GE3) 255 377

Title: Maintenance Demand Metries-Phase 11

Deseription: Thi- i 0 continuanen of the work o
develop better predictars o) demand rate for areraft
nantenanee. The carbier efton developed regression
cquation= which predicr wmienanos demand rares tor
arrerall subss<tems as afunction of cnvreament. design
characterisiivs. aud operation. requirements. These
equations are generad 1o b vpes ot areratt, The new
work will develop equations specif 1o vpes of aireratt
tee tactical. bomther, and traner). as well as <pecilic 1o
tvpe ob subesstem (eg bombing-navigation. Tanding
gear. engines). The new work aleo will investigne the

logical basis of the regression equations.

Ctilization: The new regression equations that are
specific 1o tvpe of aiveraft as well as specifie to e of
subssstem will provide much more precise and aceurae
predictors of maintepanee demand rates. This in turn will
ead 1o more precise estimations of the support resouree
requirements. Yo the extent thar logical bases can he
established tor individual regression cquations,
corrective or preseative getions conld be taken to redoee
the demand tor equipment mainienanee. Yor example, it
equipment characteristies contained within a regression

equation are logivally related to the subsystem. then n

would seem sensible that changes in those characteristies
would affect the maintenanee demand cates. Howeser.
eaperimental testing would be required 1o confirm such

logical relationships.

Frank Maher

AFHRL/ZLREA

Woright-Patterson AFB OH 15133
Vutmvon 785-5910

Commercial (313) 235-3910

AFHRL Contact:

Title: MACRO Model of the Air Foree Logisties

stem

Deseription: The MACRO Model i designed for use in
policy devefopment and in resouree contral 10 designed
to enhaner the understanding of the overall nopact of the
policies established by =enjor management upon the vers
comples Togisties system. Simultancousiv i provides
means o evaluate the effeets of these policies. The
prototy pe model tor this effort was developed by means
of extensive mterviews conducted  throughout the
logisties comnunnin. The residts of thee interyiew s allow
the pesearchers o define and gain a comprehensive
understanding of the logisties ~svstem. it~ organization.
Fonctions. and interactions among its various prineipal
companeits. The prototype model has dentified 27
processes i the logisties systen. Flow diagrams are heing
designed tor all 27 processes, and those diagrams. which
are based upon the carfiee tnterviews. will then be
vertfied, Ao elaboration ot the processes will indicate
various

basic structure and the low  between  the

fonetions, The MACRO Madel of the logisties system will




provide information concerning the many interactions
among logisties elements, processes. and functions, The
\ir Foree Logisties Svstem is a0 classie information
feedback  structure. The approach of the ongoing
research i 1o decompose this structure into a series of
steps bused on svstem conceptualization. analysis, and

measurements,

Utilization: The MACRO Madel developed through this
research will be the basis of poliey development and
resource control by senior \ir Foree managers within the
logisties conmunity, The MACRO Model will also be used
as a tool for teaching the logistics svstem and s
interactions at the \ir Foree Institute of Techuology
resulting in an dimproved understunding of the

complexities of the \ir Foree Logisties System.

AFHRL Contact:  James MceManus
A\FHRE/LRLF
Wright-Patterson AFR O 15133
Vutovon T83-3910
Commercial (313) 235-3910

Tirle: Idemification and Analvsis of Factors
Influencing the Performance of Air Foree
Maintenance

Description: Elvctive and efficient maintenanee of \ir
Force svstems and equipment s an extremely important
Lactor in deteeminmg the reliabiling eftectiveness, cost.
and operational safets of weapon systems, The sateny ol
arreresw personnel obviously depends on effective

nunnlenanee,

This rescarch is designed o devetop o comprehensive,

itegrated Jong-range program  that will identify the
factors that dmpact the performance of - individuals,
groups. and organizations who perform aireraft and
missile maintenanee. The program will identify the
human-related research areas dhay are most likely 1o
result in the improvement of the performanes o

maintenance personnel.

The approach of the study s 10 examine the problem
from the top to the bottom. This is being done tn
coaducting open-ended onc-on-one inferviews with all
levels ol maintenance persannel. The scope of the
iterviews will range from senior personnel through the
working devel technician, Al the Major Commands,
including the Nir Forees in Fuvope. the Pacific \ir
Forces. amd the Reserve Foreeso will be represented. 1y

selecting data coltection <ites, consideration is given to

~such things as geographical location. chinatie conditions,

Maintenanee Supervisor Bemg lnterviewed T Study of Factors
W hich fmpact Maintenanee

weapon system. ind mission vate, fmprovements in hoth
wartinie and peacelime maintenanee pertormance are the

desived results ol this project.

The rescareh s an application of an itegrated approach
o marntenanee reseavefio with special attention to the role
of the human in effective and efficient maimtenance, It
will provide the basis for an mtegrated research and
development program, that will identify and quantily the
factors that influence maintenanee perforance.

Utilization: This research will vield o more svalid picture
of the maintenance system and dentify kev research
i==ue=. The analvsis of the data collecred will identity
apportunities for application ol existing technology to
improve maintenance. Problems that require rescarch
will beidemified and the means tor studying them will
he proposed. The research plan resudting from this effort
will identity tutare maintenanee and logisties research
and development needs, The application of existing
technologies and the techuological advanees developed
through reseavch programs conducted as aresult of this
study will significanthy dmprove \ir Foree maintenanee

aperations,

AFHRL Contact: Richard E. W eimer
AFHREATREM
Wright-Paterson AFR O 15133

Vatavan 833771

Commercial (313) 255-377




Title: Development and Evaluation of a Prototype
Computer Based Maintenanee Aids System

Description: The purpose of this project is 1o develop
and evaluate a prototvpe computer-hased  maitenane:
aids svstenn The system will store, rerrieve, aond present
information for use by echnicians for performing
maintenanee tashs at the intermediate fevell The goal i< 1o
develop a svstemr which is eusy 100 uses Biked I
techpivians. i provides the technician with all ol the
mformation needed for the sk, Homan bactors
requirements are being emphasized o the svaem design,
The svstens will present instractions at three Jevels o
detail. This Jeanure will provide the technician with
istretions which are appropriate for s level o
expericace Lvers detailed step-In -siep procedores with
Mustrations for fnexperienced eehmicians, less dernlil
instructions for more experieneed pechneans) .\
computer graphics terminal will be ased o present ahe
techinical data. The presentation of data oo the prrotors pee
sasteme will he cantrolled by the hose compurer il
madified version of the ~obtware tor the \dvaneed
Tnstruetional System. Techmieal dara for two et el

syetems G aviomes subsvstem and o mechanical

subssstem} will be desefoped and placed an the protots pe
sustem These data will be used 1o evaluane the syvsten,
The =sstem will he evaluated by measuring the
elfeeryeness ol technicians using the prototype svstem (o

perforn maintenance on the test bed svatems.

Uirilization: The 1echuology developed o this project
wil provide the basis tor development of an effective
teehineal data presentation system for the e Foree
Fogistics Command Automaned Technical Order Systenn,
The technolagy will insure than the ATOS data
presentation svstents cass to e and meets the needs of
the mumienanee techmioan tor techimeal data. The
aperational use ol w computer-based maintenanee aids
verwnwdl sgbieant!s rediee the cost< of maintaining
the Ve Foree techinneal arder seaien by reducing printing

tost~ atud reducing the cost ol nluln'in;_' technieal arders,

tFHRL Contaet:  Donald L. Thomas
\FHRLAZLRIEN
Worigh-Panerson AFB O 15133
Vitovon T84-3771

Commercial (313) 2535-3771

[FRRITITRRTIN NTITENY Computer-Based Maintenanee \ids Svetem
Fo Pertorm dotermedine Tevel Maintenanee
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TECHNICAL ACHIEVEMENTS

Title: Development of On-the-Job Training Capacity

Model

Description: \~ hudgetars considerations foree program
restrictions i the Air Training Command. much of the
training previously conducted in resident courses s
moved into the On-the-Job Training OJT) setting. When
field supervisors become responsible for additional
tratning over and above their operational mission. the
quality: of fraining.
performance. unit readiness: o all of these. may suffer,

danger  exists that mission
The Nir Foree facks a quantifiable auodel for determining
the velationships between these outeome variables and the
amount of OJT conducted in varions units. Optimiam
training oad in OFT was studied in this context. Atempts
were made o specify, o ohjectivels measurable 1erms,
the tactors which mpact a unit’s capacity 10 conduer OJF
without mission requirements heing impaived. Training
load was conceptualized as the residual when resources
devoted 1o mission accomplishment arve subtracted from
total resources (e Hanpower. equiptient, olel)
availuble w0 a unit. Iois hoped thar more previse and
ricasurable definitions of these factors can be Tormulated
in ~ubsequent work,

Ctilization: When dhe capacits madel is developed.
demonstrated. and valhidated. Nir Siaft and Vir Training
will be able to make more
objectively verifiable, data-hased decisions with regard to
whether o course of instruction should be taught in
residence or in the OJT program. The preseat model s
deseribed in AFHRL-TR-80-10. Capacity of Air Force
Operational Laits 1o Conduct on the Job Training:

Command  managers

Development of Extimation Methodology.

Benefits: Results of this preliminary work on Q)T
capacity anabvsis will enable better definition of OJT coxt
amld capacity evaluation requiremients for subsequent
development and demonstration of a new integrated Q)T
management system. Vsoo results have potential
application (o developaient of pratoty pe training decision
models addressing resouree rade-offs and constrains
as=ocited with assigning tashs to be trained to formal
courses or OJT.
AFHRL Contact:  Roger Peanel
VFHRL/ZLRTT

FLowrey AFB €O 80230
Vitovon 920- 1388
Commercial (303} 370- 1388

Title: Writer's Aid Computer Program

Description: This eftort produced a FORTRAN program
which aceepts. as input. et typed into o computer and
output= a variets of information useful 10 writers and
others concerned with the readabiline of v Foree
docwments, The program is designed specificalls for \ir
Force texts and provides four readability estimates. three
of which were validated on militars miaterial, as well as
et parameters (g mean words per sentenee), The
program will addivionally print out “problem aspees™
(e over long sentenees) of w0 given text and will
avtomaticalhy generate CLOZE compreheasion tests <o
that formutt estimiates can he sapplemented with the
actual comprehension scores of personnel.

Utilisation: Thi~ program will enable the automated
evaluanion of the texs of
complying with \ir Foree Regulavon 5-1. \ir Foree
Publicanions
writers to train themselves o ereate more readable and

\ir Foree writer~ who are

Management Program. and  will atlow
comprehensible 1ests, Tois <een as particufarhs nseful 1o
writers of regulations and to developers ot training

currienla.

Benefits: Use of this automated readabiling: evaluation
program  will allow  more svstematic and fess fabor
intensive assessment of whether Air Foree documents are

written to appropriate target audience difficalis levels,

AFHRL Contact: 11 William R. Green
AFHRL/ZLRTA
Lowry AI'B €O 802340

\utovon 926-2775
Commereial (303) 370-2775

Title: Development and Validation of the Learning
Strategies and Skills Training Program

Deseription: Research has documented that mos

students tend o employ ess-than-effective and/or
inetficient wmethods for wequiring, retaining. and
applyving information, It has become evident that methods
designed 1o organize information for presentation to
learners are of Timited effectiveness for their acquisition,
retention and application of knosledge. o contrast,
strategies which the learner finds useful in transforming
information through personal effort are likelv 1o be

owned. and retained. These contmibute 1o inereased

|




pertormanee. Progranmativ rescarch was inivated (a) to
nlentits and compare the eltectiveness of alternative
learning ~tritegies upon bearned perfornanee, (b 1o
Hworporate etlevinve ~stratevies and inderactine I»r;u'liu-
materials within o systematie radning program. and () 1o
empivically valide the performanee of strategres-trained
amd untrained students. Some ot the <trategies yneluded
have been () varions mnenonie deviees, () magen
elaboration. (e} pavaphrasing. (I visual networking, ().
soal-~etting. (1) distraction desensitization. aund (g} peer

tleraction,

m
o

Utilization: Siearegies-trained <todents achieve |7
0 ore than untreained <tudents oo echinieal <abject
matter achievement tests Low reading-aptinede stedents
achieved inore given imagery strategies training than dud
Tos reading vontrols ol the pavaphrasing or the
amtrained  stvategies condition. Visoal netwaorking
strategies stwdents scared 2o higher on delaved
retention achevement tests than dul controls i the
antvained gronpe Inonest casess high reading aptitude
students aclieved more than lower reading aptitinde

NOTIHEIES

Benefits: \vuing learoers with generalizable strategies
and <kilts tor coping with Targe amounts of teehmcal
information would appear o be o more cational and
ethicient approach than teaching anstable spect e subject
watter content. The Later approach produces a0 person
whose job elfectiveness o= largey dependent on speaitie
content, b oconteast. mdividuals who have astered
fearning ~trategy <kills become relanvels independent
Fearners who are oo better positon to cape eHectively
ancd etticientho with job-technology eluange. Tndeed. ~uch
individual= are likely o Lie the authors of change The Nir
Trammg Command i~ currentds implementing o learming
Shills program prior o conree entey e inereise

~ubsequent student perfornance,

tFHRL Contaet:  Gerard M Denan
VPHREATRT
Fowey AFR €O 80230
Vitovon 9260-339]
Comrmercral (303) 37023391
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ONGOING R&D

Title: Design and Delivery of Flat-Panel 6883
Simulator for Comparison with Theee-Dimensional
Maintenanee Simulator

Description: The objective s 10 develop a fla-panel
simulation of the 0883 Converter/Flight Controls Test
Station associated with intermediate level maintenanee of
the F-11 aireraft. The simulior will subsequently be
used in studies of the impact of psychological fidelity
inherent in real equipment. three-dimensional
simulators. flat-panel simulators. and graphices
simulations on technieal traiming and subsequent job
pecformanee. The civiliun contractor will design a Pat-
panel simulator providing comparable training capabiliny
to the three-dimensional simulator previously developed.
To maximize comparisons between the two <imulators.
parameters will be contrasted insofar as practical. Initial
areas where contrasts appear 10 be feasible are (a)
physical fidelins. (b)) minicomputer versus
micraprocessor control. (¢} FORTRAN  progranmming
versus an ATLAS-like language. (d) degree of imegration
with theary portions of course. {e)  environmental

requirements. () indigenous versus adjunetive
knowledge of results (@) relative emphisis on procedures
and ssstem Hogie. (W) degree of performance monitoring,
and () efficacy of stand-alone part-task trainers
associated with the simubnor.

Utilization: This research will result in o flat-panel
simulator and the associated documentation required for
update and modification of the simuolator. The simulator
will be utilized in developing future trainer requirements
and specifications. developing training programs for new
weapon svstems. such as the M missiles and also for
Huproving traiming on existing systems, One area of
particular interest is the impact ol lowered fidelity on the
tme required to develop and implement new training
programs. Another area of interest s the impaet of

varving maintenance coneepts on fife-evele costs.

AFHRI Contact:  Fdgar \. Swmith
AFHRL/LRTI

Lowry AFB €O 80230
\utovon 926- 1380
Commercial (303) 370-1380

Burteh Flat Panel Sovutation OF F-EELD 6883 Fhight Converter Test Station
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Title: Handbooks and Model Specifications for the
Design and Development of Maintenance Simulators

Description: The objective of this study is te colleet.
analyze, and document data in order to develop a set of
introductory  handbooks for {nstructional System
Development {ISD) teams and Training  Svstem
Acquisition managers involved in requirements
development. design. and procurement of maintenance
simulators. In addition, this effort requires the
development of model functional specifications for the
design of both organizational and intermediate level
maintenance training simulators for utilization, in
resident school and field training environments. The six-
step approach that will be used involves the collection.
analvsis. and  documentation of information on the

design, fabrication. and life-cyele maintenance of
matntenance simulators. This research is being condueted
by a contractor through a process of information
requirements analysis (o include (a) development of
techniques and decision aids based upon an analvsis of
maintenance task classifications and (b) development of
guidelines/handbooks. and model specifications which
incorporate the preceding data collection and analysis,
The ISD handbook provides procedures tor (a)
determining the most effective mix of training
equipment (trainers primarily  used by students to
practice required task/part-task activities) for all tvpes of
maintenance training requirements. (b) prescribing the
most appropriate design features and trainers. and ()
documenting maintenance simulator design so that it can

be efficiently translated by a Systems Program Office
(SPO) Training Device Acquisition Manager into a
procurement specification with the aid of the SPO
handbook.

These pracedures will be implemenied on electronie word
and data processing equipment to explore the feasibility
of the technique and to assess the impact on the time
required in conducting ISD. A separate model
specification/handhook will be developed for SPO
personnel providing a fill-in-the-blank model
specification and a handbook providing background and
information relevant t the specifie requirement. These
entries will be number coordinated with the ISD model
specification to assure that training requirements are
fulfilled. This will also provide a basis for acceptance
testing to verify that the desice does in fact provide the
required instruction.

Utilization: It is anticipated that the resultant documents
will be useful to ISD teams during the development of
training specifications for maintenance simulators and to
the SPO activities in the translation of these training
requirements into equipment specifications in such a way
that efficient and effective training devices will result.

AFHRL Contact: Fdgar A. Smith
AFHRL/LRTT
Lowry AFB. CO
Autovon 926-1386
Commereial (303) 370-1386

Training Technologist Using Maintenance Simalation Design

Handbaok
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Title: Comparative Evaluation of High and Low
Fidelity 6883 Maintenance Simulators with Actual
Equipment

Description: The following questions are 1o be
considered: () Do simulators train students as effectively
and efficienthy as do actual hardware? and (b) How
effectivelsy do simulator and actusd hardware trained
students transfer skills 1o the real world of
troubleshooting problems?

To provide competent maintenance weehnicians to the
Frehdd. expensive actual equipment is o customarily
emploved for training. A\~ a training deviee. actual
cquipment  does not readily - permit the  controlled
presentation of malfunctions representative of
troubleshooting problems occurrving frequently in
operational settings. fess expensive real-time simulators
do possess the capabiling for troubleshooting training.
which incorporates hands-ou practice to inerease
traubleshooting shill on a sample of Held-related
maintenance problems. To addivon to improved <hills
tranting. properly  designed  computer-hased  training
stmulators also have the potential o release niore
expensive o tual equipment for operational readiness. To
thi~ end. objective data are required to deteraine the
conditions and alternative simulation designs which
result in job competent personnel Tor the least vost.

Major objectives of this evaluation are 10 compare two
mamntenanee training simubators {three-dimensional and
two-dimensional) amd actnal maintenance equipment on

dimensions of Tnstructional effectiveness, cost-beaefin,
and attitudinal acceptance within an operational \ir
Training Command course,

Utilization: Students trained on the 0883 3-1) simulator
performed as well as students trained on actual
equipment. despite less than optimal evaluation
condiions. Specifically. no - significant differences in
troubleshooting effectiveness or field performance were
found as a function of training or testing modes. Since the
6883 test station was one of the more reliable stations.
cost savings might he significanthy higher if simulators
could replace two or more of the ten different actual
equipment fest stations currently in use. Comparison of
the Tow fidelity (2-19) simulator with the higher fidelins
(3-D) simulator and actual equipment s currenthy
underway, Though simulators have been emploved as
triining  deviees for vears.  methodologically  sound
comparative studies of simulator versus actual equipmen
training effectiveness and life evele costs are
conspicuously rare. Readiness to perform depends large s
on sufficient numbers of skilled 1ash performers. To
assure such readiness. empirical data are required to
answer the following question: For which tashs and for
which tranees s simulation more effective and/or
efficieat than actual equipment?

AFHRL Contact:  Gerard M. Deignan
AFHRL/LRTT
Lowry AFB CO 80230
Vutevon 920-3391
Commereial (303) 370-3391

Technician Using Honeywell 3210 Simulator




o

Title: Development of a Flight Simulator
Troubleshooting Trainer

Deseription: fecause of increasing airerew  training
demands apon flight shimulator availabibin, blue-sait
naintenance personnel both in the Continental United
States and overseas have a swaller opportaning o use
thght simalators for orintenianee training. To il this
everswidening gap between maintenance training
requirements and  training capabilities. a prototy pe
troubleshooting trainer is being developed. Ta he built ta
tahe advamage of state-of-the-art coneepts i training
equipment design and microprocessor technology . this
tramer will provide wehinieians a substantiafly improved
capabilits for the hands-on practice of troubleshooting
mamy of the more frequentds oceareing malfunetions in
the Hhight simulator, The weehnical approach adopted for
development of this arainer consists of modeling the
major subsvstem components ob a cepresentative fhgh
simulator. with ermphasis on the funetional and logie Tlow
rebtionships of the components.and then construcring a
wide range of simulated malfunctions for the rechnician
to praviiee diagnosing and correeting. To further enhanee
the overall effectiveness of the rainer. addivonal
instruction features. such as automated  performanee
measurement and antomated student feedback. are 1o he

incorporated within the deviee.

Utilization: The tirst application of the trainer is 10 he
for the F-TTTD thight simulator. a relativels comples and
mature flight simuolutor. W the approach embudied in the
troubleshooting trainer i~ validated in this inital
application. similar trainers could be developed for the
full range of present and future {light simulators,
Furthermaore. the result= of this eftort mas eventually be
generalized to other complex electronic systems that are
simifar 1o light simulators in compmer design or
architeeture where the opportunity for maintenanee

training is restricted,

AFHRL Comtact:  Capt Philip \. Inish. 1
\FHRE/ZLRTE
Lowry AFB CO 80230
Nutovon 920- 13860
Commereial (303) 370- 1386

Title: Specification of a Trainer for Ultrasonie
Nondestruetive Inspection

Description: lirasonic nondestructive inspeetion
technology is used widels for the investigation of the
structural amegriny of airframes. aiveraft engines. and
aireraly hardware components within both military and

commercial aviation. Reeent wideoseale performanee

Technician Performing Nondestractive Tnspection On v 7D Wiy
Fold Rib Pylon Lugs

testing using nondestructive inspeetion has resulted in
the tormakation of serieus allegabions challenging 1he
previoushy aceepred abilin of \ir Foree technicians in the
field to Tind flaws in aireralt structures with the precision
and reliahility demanded by aireraft design engineers, s
a resultc the Air Foree has identified the nproyement of
the opportunities for field practice of ultvasonice
inspections a~ being an urgent raining Fequirement.
Thus. the prime abjective of this effort is 1o develop a
detailed specification of a protony pe tratner 1o be used 1o
develop. measure, and sustain the operation) proficienc
of \iv Foree personnel to use ultrasonic nondesteuetis
inspeetion systems. A secandary ohjective is 1o wather
svstermatic information abowt the utiity of two previonss
developed preliminary handbooks for the design of
training equipment for maintenanee personnel. The
specification of the trainer will be aceamplished through
the vmplementation of the preliminars handbooks in two
phases. 1y the firs phase. the perfarmance capabilities of
the trainer will be delined. along with the behaviors 1o he
sustained by the trainer. In the second phase. procedures
outhined in the handhooks will be followed to determine
the engineering/physical characteristies which the trainer
must have in order (o provide the desived Tunctional
characteristios,

Utilization: The result of this effort will he a complete
and  detailed ser of specifications  for an altrasanie
mspection teainer which may be used by an equipment
aeqinsition ageney o acquire o prototype articke, 1t s
anticipated that acquisition of such a trainer will mprove

M 1 s
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the reliabifity of ultrasonic nondestructive inspections
within aireralt maintenance programs  ultimately
resulting in safer. less costly USAF ground and fligh}
operatons,

AFHRL Contact: Capt Philip A. Irish. 11
AFHRL/LRTI
Low rv AFB €O 80230
Autovon 920- 13806
Commereial (303) 370- 1380

Title: Interactive Computer Graphices Simulation for
intermediate Level Maintenance Trainer

Description: The potential for interactive computer
graphics to provide part-tash simulation capability for
maintenance training is very high. The objective of this
effort is (a) 10 demonstrate the feasibility of using
interactive graphies simulation as a cost-effective adjunct
in a learning cemer consisting of an F-111 0883
Converter/Flight Controls Test Station and a three-
dimensional simulation. {(b) 10 investigate the training
effectiveness of graphies simulation. (¢) o develop s
Tunctional specification for a low-cost stand-alone
interactive graphics learning environment. (d) to explore
sueit issues as color. fidelity. and  resolution
requirements. as well as embedded instructional
strategies, The test bed will be built on the existing R&D
vapabilities of the computer-based instructional system at
Lowry AFB. These capahilities include data colivetion and
analysis. computer-assisted instruction. and  computer
graphies generation.

Utilization: This vesearch will produce a graphies
simulation for 6883 test ~ation tasks. specitications for a
low -cost deviee targeted for the training environment and
a research test bed for the resolution of issues associated
with  maintenance training g;'uuhi(‘s simulations.,
Furthermore, the test bed can be considered as a
prototype ssstem tor establishing functional
specifications for a variety of part-task  training
simulations, Such a system could be used by the Systems
Program Office in determining least-cost simulations,
Graphies shmulations have been suceessfully emplosed in
mansy equipment operator and  maintenance (raining
situations. This effort ix extremely imporiant in
determining the correct mateh for a training 1ask and iis
graphies level simulation. The results of this effort will
be used 1o develop graphics fevel simulations for new
weapons svstems and equipment as well as for currem

systems,

AFHRL Contact: Brian Dallman
AFHRE/ZLRTI
Lowry AFB CO 80230
Mitovon 920-3391
Commercial (303) 370.3349)

lnteractive Computer Graphics Simulation of F-1111D 6883 Flight
Converter Test Station

Title: Functional Literacy Task Inventory

Description: Although the Air Force has been much
concerned with the problem of making sure that the
hteracy demands of a career field are not bevond the
capacity of personnel assigned to that field. no study has
heen performed 1o determine  preciselv what  these
demands are for different jobs. Also. the consequences of
a mismatch between job reading demands and personnel
reading ability have also not heen determined. The
present effort represents the first step in the atempt to
obtain answers to these questions. By means of successive
eveles of trvoul. data analvsis, and survey instrument
refinement. a methodology for the task analysis of job-
related literaey tasks is being developed.

Utitization: The eventual produet of this effort will be a
field-tested  survey instrument for use  within  the
framework of the Air Foree occupational survey system.
The administeation of  this sarvev will allow  he
chavacterization and clustering of Air Foree jobs in terms
of their literaey task demands. This information should
ultimately lead to more job-specifie, job-relevani reading
improvement training. more precise and cost-effective
personnel assignment. and better design of  \ir Foree
documents,

AFHRL Contact:  James R. Burken
AFHRL/LRTT
Lowry \FH €O 80230
\utoveon 920- 1388
Commereial (303) 370-1388




Titde: Evaluation of Standardized Position Oriented
Training (SPOT) System

Description: In recognition of the need w0 devote more
management attention to On-the-Job Training (OJT). the
\ir Force contracted for a large-scale svstems analysis of
the OJT program. which was completed in December
1975, One of the problem areas indivated by this analvsis
was that trainming tasks were not elearly defined. The most
vital step an o developing any araining program s
identitication of task training requirements. Coless these
requirements are precisely and clearly spelled out. it is
nearly impossible o develop a viable program. The
Specialty: Training Standard. which is presently used to
develop the OJT Job Proficiency Guide. in many cases is
much wo general to he used as a task list for OJT. Tis
satistactory ax a basic document for development of
Career Development Courses. technical training courses.
and Speeialty Knowledge Tests: however. it lacks the
specificity required for sk training. HQ USAF s
experimenting with a new position-oriented approach o
OJT ealled SPOT (Standardized Position Oriented
Training). In the prototype system. occupational surves
data are used 10 seleet required tasks and identify job
types. OJT can then be required for those tasks associated
with the pacticular job tvpe to which a trainee is assigned.
The \ir Foree Human Resourees Laboratory is developing
new wavs of organizing occupational survey data so that
they can be used 10 design various characteristies of the
SPOT systemi. The end product of this effort will be a set
of wirategies and related software for development of
position-specific task listings. Work is underway to
evaluate the strategies for extracting ask listings from
the occupational data buse in terms of utility in the field
far OFT.

Utilization: This effort will provide the Air Foree with a
method of developing elearly  defined OJT training
requirements for ecach job tvpe within every Air Foree
Speeialts Code. The OFU trainer will have a more
definitive set of job-specific tasks with which to train and
evaluate training results, The resulis should be a more
efficient training svstem and a better system for tracking
of training. especially for personnel after a permanent
change of station,
AFHRL Contact:  Stephen V. Offun
\FHRL/LRTT

Lowry AFB. €O 80230
\utovon 920- 1388
Commercial (303) 370- 1388
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Title: Task Proficiency Evaluation in Air Force On-
the-Job Training

Description: The objectives of this research are o
develop task level proficienes evaluation  procedures
specifically oriented  to On-the-Job  Training {(OJT)
requirements for buth maintenance and nonmaintenance
applivations and to provide aperational guidelines and
training quality control techniques for new appraaches to
OJT evaluation. The OJT evaluation procedures
developed i this effort will be deseribed in a handbook
for use by OJT administrators and supervisors in
ensuring that sk proficiency evaluations are being

conducted properly.

Utilization: There is a recognized need for better
operational procedures for determining whether
individual trainees in OJT programs have attained
nevessary task  proficieney. OJT task evaluation
procedures are not currently as objective and standardized
as they should be. particularly in nonmaintenance
speciatties. This effort will explore and (ry out new
alternatives for OJT task proficiency evaluation designed
to meet the needs of OFT wrainers and managers in the
fietd. Thuse new techniques that are found to be feasible
will he outlined in handbooks for field implementation.

AFHRL Contact: Stephen V. Offut
AFHRL/LRTT

Lowry AFB. €O 80230
Autovan 920- 1388
Commercial (303} 370-1388

Title: Development of Specifications for an
Integrated Training System for Air Force On-The-
Job Training

Description: The objectives of this effort are to conduct a
system definition study of Air Foree On-the-Job Training
(0T and 10 prepare a detailed functional specification
for design and development of a new integrated OJT
evaluation and management syvstem. This research will
(a) identify requirements and functions at all levels of the
OJT program and propose alternative approaches 10
meeting the requirements and performing OJT svstem
functions. (b) define a primary prototvpe system. along
with alternative svstems. to meet the needs of the \ir
Force OJT program. and (¢) by means of trade-off
analyses. produce a detailed system development
specification for a new OJT svstem prototype. This
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speettication witl subsequently be used o develop and
demonstrate o computer-hased integrated teaining <vstem
Lor the development. management. and gualine control of

)T,

Utilisation: The preseat etion will cobminate in
functional and design specifications for o new Q)T
syaten The following benefits are anticipated from the
iplementation of such a svstem: @) better technigues
tor systematie definition of task training Fequiretents
andmproved sk evaluation procedures for OFF. (B use
of state-of-the-art instructional technologs i the Q)T
setting. () mntroduction of computer-supported
scheduling ol record-heeping. testing. and  training
management into OFT and () developmeat af OFT cos
and capacity planners. by general. the <saem 1o he
developed should be nsetul o managers at all levels of the

OFT program from base lesel up through the \ir Staft.

AFHRL Contact:  fames B, Burcken
VFHREZERTT
Lowey AFB CO 80230
\utoven 920- 1388
Commereial (303) 3701388

) .
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Frarning and Perlormanee Suppoert Svatem Bemg Deye

Title: Optimum  Second-Generation Management

Terminal Evaluation

Description: The \dvaneed Instructiona) Svsiem (AIS)
i~ @ computer-hased tnstructional ssstem emploving both
computer-aided instruction and computer-managed
instruction techniques with o capability o train farge
numhers of students i different technieal courses, A
component of the svstews presenthy emplosed o deal with
the human/machine interface Tor the computer-managed
instruction portion of the ssstem is referred 10 as a
nunagenent terminal or Boerminal. The Baerminal is a
~pecially fabricated deviee and was destgned o provide a
means for sending and receiving classroom information
1 and from a central site compater. The  major
components. which are secured in a desk-size cabinet.
consist of an optical mark veader. @ printer. a
wigicamputer. conomunications eivenitry. and the
necessaty indicator lighis and communication panels. The
minicomputer controls the communication and necessary
protocol between the other components. After the it
Fabrication of the B terminal. the major components or

replacement parts for them either became unavailable or

loped Tor Flectrome Saatenis




vers ditficult o replace. Thuas. it has become necessary o
cotisider replacement configurations for at least the major
components of the teeminal if nor the entive twerminal. To
ensure that amy replacement configurations considered
will fullill current needs of the AS and will consist of
equipment that will be available in the futaee, it was
NECCs=ary Ll exantine present user requirements of the
S and o performca market analysis of available deviees
w falfill such requirements. The resulis of these two
tashs are docsomented in Denver Research fastitute
TRy — DRE Number 27010 A Analvsis of Computer
Baseed Instructional Svstem Peripherals: and Number
27020 tn dnalysis of CBE Data Requirements by Use of
the Advanced Instructional Svstem,

Utilization: The two studies revealed that computer-
managed instraction svstems are stronghy influeaced by
crrenm=tanees and requirements pecutiar to caclt user of
the svatenn Voo no major technofogiend advanee ax
expected inthe near future, The recanmendation was to
consider a family of terminal tvpes as a possible B
terminal replacemeat. The Fanetional analysis
documented  the teasibilinn of  achisving  equivalem
student management and instructional tashs as present

with alternative forms and terwinal o pes,

The primars owteome of this effort will he identitivarion
ot o replacement conliguration for the existing B
tevounals one that has dmproved  reliability and
maintainabiling, The hoped for spin-off would be greater
user aceeptance of buth the management wrminal concept
and the total computer-based instructional ssstenr. There
i~ a good |m~~ihiiil) that the per-vops east of  the
replacement configuration could in the aggregate
represent o eonsiderable <avings over the eurremt B
terminal configaration when total libe evele costs are

constdered.,

AFHRL Contact:  \lan P Marshal)
AFHREZERT A
Lowry AFB CO 80230
Aoy on 920-2971

Commercial (303) 370-2071

Title: Development of Testing and lnstructional
System Based on Microterminal and  Microfiche
Devices

Deseription: Priov vescarch (reported in AVHRL-TR-T8-
S Development of a Low-Cost. Stand- tlone
Vicroterminal for Support of Testing and lastruction)
Showed that the use of o <mall. mespeasive stand-alone
termimal could be wused to support testing i a vompaer-

based <y <tem such as the Advaneed Inairnetional Svatem,

3

AFHRLE Microtenminal/ Microfiche Systemy For The Suppont Of
Testing And Instrietion

The advamage of such a wrminal is both instructianal
and eeonvmie. Results to date indicate that the process of
answering test questions using the niieroterminal rather
than computer-readable test forms affeets the speed and
accuracy with which students complete a test. Over an
appropriate amartization period. sueh as 5 vears, a capital
investment i low-cost terminals swould effect a savings
over the recarring material vosts associated with test
fortns. The present research effort is divected 1omard
extending the Konowledge base about a new technology
~uch as the microrerminal. V basie design assumption for
the mieroterminal was that computing power he focused
on student responding rather than on the presentation of
tormation. It wax felt that for moest instructional
purposes, the presentation of information could he as
effectively handled by more traditional means of off-line
presemtations. such as programmed rexts. However, the
powerful instructional technique of branching beeomes
ditficutt to vmplement with prineed materials. For this
reason. the two-dimensional accessibilinn feature of

microfiche is seen as desirable. \dditionadls, in a large

“computer-based instructional system. the production of

microfiche atterials is a very direet process through the
use of Computer Ouipur 1o Microtiche (COM). COM
production techniques were studied under a jus
completed effor, and the findings showed that COM was
a feasible training technology. Conduet of the COM
rescareh was performed in the Weapons Mechanic Course
al the Lowry Technieal Training Center. The essenee of
the present effort is t combine the compuier technoogy

of the weroterminal, which focuses on the control of

ety




~tudent responding. and microliche weehnology. which
provides ready aceess o diverse frame of instruetional
information. A\ hardware interface allows the
microternunal to "know™ which microfiche frame s
heing used by the student. e carn, the mieroterminal
contains the instruetional information on the microtiche,
To be demonstrated at the end of this effort is a low -cost
form of compuler-assisted instruction and testing. In
addition 1o the hardware development. much effort will
be devated 1o the pragoiatics of designing and developing
instractional and 1esting materials for the microterminal/
microfiche ssstem with an emphasis on process. The
elfort s directed toward designing a complete packaged
~ystem.,

Utilization: \lthough  the  Microterminal/Microfiche
Sustemis only at the prototy pe stage. it is seen that Tully
operational units could be used in hoth resident and field
traming  courses. for support of  Fxtension  Course
Tnstinnte materials, and i large-scale testing operations,
such as enlistment testing. Presently. plans are heing
made to suppurt block level testing in a resident course a1
Lowry AFB.The potential benefits of this technology are
the reduction of compuier form costs for computer-hased
mstraction. provision of interactive instruetion for either
computer or manuathy nanaged iondividuatized conrses,
reduction in oinstractional materials costs through
utilization ol icragraphios technotogy. and tiereased

testing capabilities. ineloding test security,

IFHRL Contact:  Joseph Lamos
A\FHRLZERT
Lowry AFR €O 80230
Autonvon 920- 1380
Commereial (303) 370- 1380

Title: F-16 Simulated Aireraft Maintenanee Trainer
Evaluation

Deseription: Curvent procurement projections inelude
the planned avquisition ol a number of state-of -theap
matntenanee traiming ~simulators for organizational level
mamntemanee traning programs. The F-T0 Simulared
Vieeradt Maimtenanee Travners (SAMT) are the first
devices ol this tvpe 1o be procured, and the F-10 Systems
Program (Offiee has requested that accarate inlormation
regarding the effectiveness of the equipment be oblained.
I'hos indormanon 1= needed noy only toassess the atiling of
the F-1o deviees. but aleo 1o provide  <ubstantive

wtarmation tor the desien, developiment. procarement.

and evaluation of future weapon system maintenanee
training simulators. This information is to be obtained
through the undertaking of a comprehensive evaluation
condueted within an actual field setting.

The objectives of the evaluation effort are threelold.
First. this effort attempts to empirically estimate the
actual training and cost-eftectiveness ol several seleeted
SAMT deviees, Second. this etlont attempts to develop
and refine an effective evaluation methodology which
may - be emploved in future assessments ol sinular
maintemanee trainer simulations in the \ir Foreee, Third.,
this efforcinvestigates the training and cost-etlectiveness
of specific design options/instructional features ol the
deviees, The evaluation i~ o be accomphished in two
phases. In Phase L owhich i currently underway, a
comprehensive evaluation model i~ developed  which
addresses the major training and cost impacts ot the
incorporation of the pneadraubie, engine start. engine
diagnostic. fhght conteol, eleetrieal and engine operation
SAMT deviees into specitie feld training currieula, Also
in this Phase. tash proticieney data collection instruments
are constructed and data analvsis methods are defined.
Durivg Phase 110 data collection activities will - he
undertahen at Hill AFB © where an assortment of SAMTs
lave been installed. The data will be analyvzed and the

Vindings will be reported.

Utilization: The informanon gathered Do his studs will
do much 1o doeument for the F-16 SPO and for other
maintenance simulation acquisition managers the lessons
learned in this first major application of simudation in
maintenanee training. Furthermore, an explicit series of
provedures for the assessment of vost and training
effectiveness will be assembled ina handbook for use by
Tature evaluarors, Finallv, an empirical data base will be
established tor future designers regarding the relative
design vosts incurred and training benefits achieved from
two instructional  features Trequently considered —in
~imulator designs. namely procedure monitoring and

malfunetion insertion,

AFHRL Contaet:  Capt Philip . Trish 11
\FHREZLRT

Lowry AR CO 80230
\utavon 920- 1380
Commercial (303) 370- 1380
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ONGOING R&D

Titde: Team Training for Operators of Command,
Control. and Communications Svstems

Description: The primary objective of this program i to
provide the Air Foree with baseline dina relating 1o
advanced training and simulation wethods for enhancing
team performance. The fiest step inaceomplishing this
goal i~ 1o survey existing \ir Foree team training
programs in order o deseeibe theie sirengths ideniify
areas of weedl and survey the personaell training. and
equipment requirements ot developing Command,
Control. and Communications (€3) systems. Tatormation
obtained fram antervicws with deselopers. managers,
instructors. and  stadents and information From
observations of ongoing training will he combined with
information frour other sources (e course materials.,
literature reviews and existing data) 1o provide one basis
For wdentifving and prioritizing elements within team
training programs that demonstrate the greatese potential

tor improvement.

Utilisation: This research will resale io {a)
recommenditions vegarding  the potential utibitn of
simulation technology o the C*eam training (721 area.

) recommendations regarding those training  issues

within the C¥T2 areathat can be sobved or improved using

currentls available or refined teehnology. and (e} <pecitic

recommendations for subsequent CYT2 experimentat
rescarch efforts which <hould be undertaken in order
address major problem arcas identitied during the data
analysis that cannot he adequately addressed with current

raiing technology .

A follow-up Phase 1 of this program will use the
information developed in Phase oo develop.
demonstrate, and evaluate weelmigues and methads o
alleviate those CYT2 problem areas which are amenable o
~odation with currenthy available and/or relined
technology, These solution techniques will be
incorporated into a souree/referenee hook  that will
pernt direet ransition of the solutions. technigques. and
methods 10 operational management and training
personnel for their use in dealing with major €312

preablen areas.

AFHRL Contact: Roland Densan
VFHRL/LRLG
Wrighi-Patterson AFB Ol 15133
Vutovan T83-5910

Commercial {(513) 2555910

Factead Ao Canainal ol
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Title: Three-Dimensional Display for Training
Weapons Directors

Description: The basic objectives of this effort are 10
improve the performanee and to reduce the training time
of weapons directors. The enabling objective s an
enhanced capability 10 teach air intercept geometry,
sttuational awareness, and area control/tacties to student
ground control weapons direetors. The enhanced training
capability is especially aimed at teaching the trainees to
conceptualize and iateract effectively with objects moving
in three-dimensional space. The effort has four major
steps: (a) develop and test special graphies  system
hardware and software (o achieve the required display
cortent and flexibilitv. (b) develop and conduet a small
scale review of instructional materials, integrate the
deviee into the training sviabus and develop examples
and  “mini-training” program. (¢)  demonstrate and
evaluate the training impact and effectiveness of the

system using operational personnel. and (d) document
the effort.

Utilization: This rescarch will result in a training
program and software/hardware configuration that can
result in significant improved performance of weapons
directors and reduced training time. Specifically. better
performance from weapons directors on a eritical aspeet
of ground controlled air intercept and redueed training
time can save money and expand the population of
persontel who can achieve the performance criteria for
effective operational performance,

AFHRL Contact: lLawrence Finegold
AFHRL/LRLG
Wright-Patterson A\FB OH 15433
\utavan T85-5910
Commereial {(513) 235-3910

S-Dimensional Display Undergoing Development For Training

Weapons Directors
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TECHNMCAL ACHIEVEMENTS

Title: Senior Executive Appraisal
Developmeat

Deseription: Senior Fxecutive Appraizal System (SEAS)
procedures. forms, members” and superyisors” training
programs and materials. and performance review board
procedures for ranking candidates and recommending
bonuses were developed. Senior Fxecutives and their
supervisors participated in the developmenat field tests
and poliey capruring exervises.

Utilisation: \pprovimately 105 \ir Foree seator
exeeutives (GS-10s and ahove) now  have objective
performunce plans spelling out tashs and standards o he
mer over 12-month periods. Their pesformanee ratings
will determine Tuture assignments. dollar honuses. and
even retention,

Benefits: With SEASD the \ir Foree met the legal
requireaients of the Civil Serviee Reform Aer o) 1978 and
has an objective performance evaluation system which is

designed t toster and veward exeetlence in performanee,

AFHRL Contact:  Bruce Gould
\FHRL/ZMOAD
Brooks AFB T\ 78235
\utovon 210-3570
Conpmeyeinl (5312 330-3570

Hurcgy <4

Title: General Manager Appraisal System
Development

Description: General Manager Appraisal Svstem
(GMAS) procedures, forms. members’ and supervisors’
traitting programs and materials. and procedures for
defining merit pay anits and awarding merit pay were
developed. General managers and  their supervisors
participated in the developmental tield tests and provided
the data base for the computer simulation models which
developed and 1ested the guidelines for establishing merit
pay units and the software procedures tor determining
and awarding merit pas.,

Utilization: \pproximately 100G Air Foree general
managers (GS-13 through GS-15 supervisors and
management officials) now have objective work plan-
consisting of specific job elements and standards. The
performance appraisabs will be used as a0 basis tor
recognizing and  resardiag quality. performanee Iy
varving meril pas adjustments. for promoting. and for
making training. retraining, and retention decisions,

Benefits: With GMAS. the Air Foree met the egal
requirements of the Civil Serviee Reform Vetof 1978 and

has an objective management system which o~ designed o
foster and reward excellenee in performance and o

identify and remedy below-standards pertornanes,

AFHRL Contact:  Bruer Gould
AFHRE/NMOAR
Brooks \FB TN 78285
\utavon 21023570
Comnrercial (312) 530-3570

Covtlian Appewrsal Materal-
i
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ONGOING R&D

Title: Development of an Appraisal System for USAF
Civilian Personnel

Description: The development of a comprehensive
management svstem for encouraging excellence in job
performance of Air Foree civilian eriplovees is underway.
The svstem has four major cotponents: (s} Senior
Exccutive Appraisal System (SEAS). (b) General Manager
\ppraisal  System (GMAS). (¢) Job Performance
\ppraisal Svstem (JPAS) and (d) Promotion Potential
\ppraisal System (PPAS). Under SEAS. bonuses will be
distributed to senior executives based an job performance
evaluations, SEAS was implemented 1 October 1979, 3
similar svstem for evaluating general managers (GMAS.
GS-12 through GS-13) and dixtributing merit pay antong
these managers was deseloped and hecame operational |
Octaber 1980, Non-executives and non-general managers
will be evaluated by JPAS which is under development
and scheduled for implementation on 1 October 1981,
JPASD vaes a supervisor/worker developed work plan
which identifies the major elements of the job which are
1o be rated. shows the eriticalits and relative importanee
of the elements. and states the performance standards for
each element. The promotion potential svstem (PPAS) is
also under development and will be used to rank aeder all

GM. GS.and Federal w ge grade promotion eligibles.

SEtt Wapktsg oon Covabian \pprarsal Inssramem-

40

Experts in each vocational area have defined behavioral
dimensions necessary for performance in their area. and
policy capturing exercises have produced mathematical
algorithms for use in the ranking process. PPAS will be
implemented | October 1981, Although the requirement
for the job performance and promotion efforts predate
the Civil Service Reform Act of 1978 by 2 vears. the
evolved svstems are in accord with (he requirements of
that act.

Utilization: The results of this effort will be used for al
civilian emplovees throughout the Niv Foree. {1t will be
the basis for seleetion for promaotion. special assigniments,
training. award of special pay. and other personnel
actions. This system will permit management and career
development of the civilian workforee based on the
results of experimental studies. Tt is believed that. over
thime. this syvstem will be seen as responsive to the needs

of both management and emplovees.

AFHRL Contact: Bruee Gould
AFHREL/MOAP
Brooks AFB T\ 7823
Autovon 2H-3570
Commereial (312) 330-3570
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TECHNICAL ACHIEVEMENTS

Title: Development of Armed Services Vocational
Aptitude Battery Forms 8, 9, and 10

Description: \ new prototype for the \rmed Services
Vocational Aptitude Battery (ASVAB) was developed In
the ASVAB Working Group. This prototy pe was based on
\ir Foree and other serviee validations of the ASV AR
against technieal school eriteria and analyses of
characteristies of the serviee applicant pool. The result
was  changes o both content and  psychomerrie
characteristics of the battery. From the new protots pe
deseriptions, forms 8. 9. and 10 of the batters were
developed. and these were implemented operationalhy on
I October 1980, Arimed Forees Qualification Test (AFQT)
compuonents of the battery were fengthened and additional
“easy T items were incorporated 1o enhanee reliahiliny of
the battery for selection purposes. In addition. the AFQT
portion of the battery was produced in siv forms te reduce
test compromise problems. Thus. ASVAB 8-\ und 8-8
contain different iterus in the AFQT subtests. but
identical items in the other subtests, The same s carried
through for forms 9 and 10.

Utilization: AS\ AB is revised periodically in accordanee
with \ir Foree Regulations 33-0 and 33-8. Ffforts are
continuaushy directed qoward making selection mare
eftective, The ASVAB v used Iyoall serviees for
recruiting. ~election. and elassification of enlisted

’H‘I\()HI]Q‘I.

Benefits: The ASVAB has enabled sl the \emed
Serviees 1o better selectand classity enlisted personnel tor
service. There is no direet method 10 compute the total
money saved by using ASVABL i terms of reduced
training attrition and in inereased operational
effectiveaess. However, if a very muodest 5% gain in
effectiveness is assumed. the annual gain is equivalent o
about 5.000 man-vears. or the equivalent of abour 30

mitlion dollars,

AFHRL Contact:  Maleolm Ree
\FHRL/MO AN

Braoks A\FB T\ 78235
Vatoven 210-38 15
Commereial (5312) 330-3815

Title: Development of Air Foree Reading Abilities
Test

Description: The \ir Force has not had a direct measare
of the reading abiline of \ir Foree personnel. A= a resatt,
individuats with ceading diffiealties are o adentified
intil after they experience academic or job performanee
ditficulties which are costhy 10 the Air Foree and may
have an adyerse motisational and career tmpact on the
individuabs involved. v hiriel reading assessment desice
i~ needed which can be admivistered o farge numbers of
\bitities Test
CAFRAT) has been developed and validated against final

imdividuads, The  Air Foree: Reading
~chool grade in 20 technical training courses. Oficer aml
enlisted norms have beea developed. equating ~cores to
reading grade Tevels comparable 1o those produced by twa

civilian commereial reading tests.

Utilization: A\FRAT scores can be used 1o identify those
tdividuals who need remedial reading training before
this deficiency i~ discovered through failure in mraining
courses or o the joh. These scores can also be used to
evaluate the efficaey o remedial training courses in

effecting better reading skills of course graduates,

Benefits: 1t is very costhy 1o the \ir Foree o discover
reading deficiencies only through failure of the
individual to perform in school or on the joh. By
identifving such deficiencies carly. the student can be
provided remedial reading training prior o technical

1) 1 (14
trarning,

Ben Raach

AFHRE/MOAM

Brook~s \FB TN\ 78235
\utovon 210-3815
Commrereiat {312) 336-3815

AFHRL Contact:

e
ML pemvice e
‘CATIOMAL Arvrrune
WATTENY

Vemed Serviees Vocanonal Aptitadde Batters Forme
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Pitle: Item Characteristic Curve Parameters: The
Effects of Sample Size on Linear Equating.

Description: This first-of-its-kind achievement
investigates the effeets of e anals sis ealibration sample
size on the lincar equating of item characteristie curves,
Throvgh a series of shmulations with varsving subsample
sizes. the resubtant ervors of equating have been studied
and dehineated.

Utilization: This work demonstrated  that linear
equating was  pessible and - could he used for the
construction of specially calibrated itenn pools required

tor computerized adaptive testing.

Benefits: Results of thi~ progect provide w uch needed
advanee in the <tate ob the art of iteme pool construction,
This ~tudy indicated that there are afternative, less
expensive, and practical methods of providing norms for

Large gronps of Hems without admimstering all iens o

i
all \lllljc'rls.

AFHRL Contact:  Malcolin Ree
AFHRE/MONVM
Brooks VFB TN TH235
Autovon 21023815

Cormuneecral (512 33623815

Title: Development of a Computerized Vocational
Counseling System

Description: Resvarch was accamplishied under contract
1o deselop a compiterized system tor administrabon.
~caring. and interpeetation ot the N geational Tnrerest-
Career Fxamination (VOICEY, a0 <el-report inyventory
ueeful in the airman elassification process. A prototy pe
svstem was developed inchuling  the hardware and
~oftware tiecessary for operation and the system was
~ueersslully Field tested Fackland AFB. Vddinonally.a
comprehensive implementation pran was developed

inehuding eost aml benebit analsses.

Utilization: Subaamial thine savings were realized for
the vomputerized VOICE system over the convenbional
method ol adwministration and  seoring. Mdditionally,
wurces ol haman error were eliminated frome the

connseling process.

Benefits: \ method for faseand easy admnistration ol
the VOICE was produced which wonld atlow inclusion of
individual’s voeational interest data i the classification

process as a routie provedure. Fhis would inerease the

likelihood of enhanesd jobe satislaction, ineveased job

productiviey . and vedueed anrition and tarnover,

AFHRL Comtact:  )edres Kantor
AFHRELZMODY

Brook~ AFB TN 78235
\Vutovon 210-3618
Commercial (512) 330-3018

Title: Likelihood Funetion Estimation Model

Deseription: The prototype likelihood Tunetion
extimation (LIFE) mode! was enhaveed o veduce
computer run time and toinerease data handling
capabilities. The LIFE model is now a useful anahtical
tool which can be used o model dependent dichotomous
variables (sueh as pass/ail. pramote/not prnmnlv) and be
used 10 develop an improved operational selection and

classification system.

Utilization: The LIFE methodology was used to develop
a probabilits-of-attrition prediction for [irst-tern A\yr
Foree enlistees, This prediction system formed the basis
of a new \ir Foree eligibilinn eriterion which is being
aperationally tested v \ar Foree Recruiting Service
ander Project DAGE (mproved Minimum \irman
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Guidelines for Enlistment). Under the new eriterion., 4
certain number of prospective enlistees who did not meet
current enbishiment standards are permitted to enlist in the
\ir Foree, Through the Tiest vear. the test showed that the
LIFE model was able to classify enlistees correctly, thus
allowing the \ir Force to increase aceessions without
Inereasing first-vear attrition, The \ir Foree has now
estended Project IMAGE for a second vear 1o allow
reeruits who do not meet current t‘lllisllllt‘l.ll standards 1o
enhstin the \ir Foree if they are qualified by the gew
cligibiliny criterion,

Benefits: Project IMAGE has demonstrated firsi-vear
savings of over $100,000 through  reduced overall
attrition rates. With the extension of the program.
second- and third-year savings appear o be potentially
larger. The LIFE methodology should be similarly
applicable in all Air Foree assignment situations. )
AFHRL Contact:  Janice Buchhorn
\FHRL/MONMD

Brooks \FB T\ 78235
\utovon 210-3222
Commercial (312) 536-3222

Title: Methods for Collecting and Analyzing Task
Analvsis Data

Description: \ Task \nalysis Handbook (AFHRI-TR-
TO- 1N was developed 1o provide a validated et of
procedures and - guidefines for analvzing tasks into
subtasks and supporting <kills uml'l\nm\lu':lg:-. The
handbook i designed for use in technical training In
subject matier experts. It assumes that tasks have alreads
been selected for training. that trainee proficiency levels
has e been determined. and that the rrainee pnplll-;lliﬂn i~
known. Three major stages of the task analysis procedure
are contained in the handbook: (a) development ol
preliminary performanee requirements, (b) identilication
of subtasks. and () identification of supparting skills
and knowledge,

Utilization: The handbook s being used 1o train
mstruectional  svatem designers i formal  courses
conduected by \ir Training Command. The handbook is
expected to be formally published as part of AFP 50-38.
Handbook for Instructional Svstem Designers,

Benefits: \pplication of handbook procedures will resuly
o better-targeted echnical training with no added
expenses for high-level course developers, The handbook

complements and is compatible with the Navy's
Instructional Quality Inventory and could prove useful in
Navy instructional design efforts. The major benelits of
the handhook are that the procedures have heen validated
and can be applivd readily by subject matter experts, The
procedures do not require sophisticated  instruetional

technology expertise.

Hendrick W, Ruck
AFHRL/MODS

Brooks \FB I'\ 78235
Autovon 2 H0-3551
Commereial (312) 530-3551

AFHRL Contact:

Title: Evaluation of Aptitude Requirements of Air
Force Jobs

Description: In an all-volunteer reeruiting environment.
particularly with a deereasing manpower pool projected
for the 1980°< it s eritical 1o ensure that minimal
aptitude requirements not be overstated and thar high
level talent be allocated 10 jobs having the greatest
difficulties. A\ methodology has been developed to assess
job aptitade requirements which results in measures of
carning ditfieulty for each \ir Foree jobh. Fach measure
l g ditfieulny | h \ir | jobh. Fact

ol learning ditficuliy is based on task by task analvses of
learning  diffienhy as well ax the tme spent by
incumbents performing job tashs. The methodology has
been applied 1o jobs in the Electronies: Mechanical, and
General aptitude areas. In addition. vesearch i being
pevformed to determine the feasibilitn of using this
methodology for determining  perceptual/ psschomotor

job requirements,

Utilisation: Results from this research regarding the
reabignment of aptitude cequirements for approximately
180 \ir Foree jobs have alreads been provided w the \ir
Foree Manpawer and Personne) Center. Additional data
from nine jobs will be available shorty. The findings of
this project are also being implemented  through the
computerized job-ofter svstem used by the \ir Foree
Reeraiting Service, N complete implementation package.
including a comprehensive impact analysis, is currently

I)l‘i“g (li'\ l‘l()ll('ll.

Benefits: There ave three signilicant arvas where cost
avoidanee should be achieved as a result of this research,
Contingeney plans for talent shortages will be available as
a product of this ettort. These plans will enable the Air
Foree to plan tor ident shortages in any speeifie speeialis

ar across all specialtes, Vuother product will be a more




delensible position for aptitude requirements in the case
of court actions, The present ssstem. which exeludes
many individuals from entering \ir Foree jobs based on g
cut-off aptitude seore. has no objective data to support its
use This research will provide data on the learning load
requiremients for cach job. Another product will he an
improved match-up of \ir Foree talent and job
tequirenients. haproving the match of alent with

requirements can have positive effeets on job attitude,

retention, recruiting. and training.

AFHRL Contact:  Joseph L. Weeks
AFHRE/NMODS
Brooks A\FB T\ 78235
\utovon 2H0-3551

Commereial (312) 5330-3351

Title: Assessment of Physical Strength and Stamina
Requirements in Air Foree Specialties

Description: Fach \ir Force enlisted specialty s
presumed to differ in the vature and extent of physical
capabilities required for suceessful job performance.
Moreover. ina variety of spevialties. effective
performance reguires above average physical strength
and stamina from incumbents. Despite these prevailing
cor hitions. Hittle svstematie research has heen done 1o
support definitive assignment eriteria 1o ensure that
personnel capabilivies meet on-the-job requirements. \
comprehensive assessment of the physical occupational
requirements in the more than 230 enlisted specialties is
presently underway. To dates approximately 10000
supervisors have been survesed for purposes of

identifving. defining. and quantifving demanding tas
within specialties. Preliminary findings have shown that
supervisors  personnel can refiably identify and rate
phivsically demanding tasks and therebs provide the
empirical base Tor specialty-specitic task demand profiles,
These results will soon be documented ina technieal

report.

Ongoing and future research activities include the
completian of a two-stage survey eyvele for all enlisted
specialties and the formulation of regression models 10
compare demand characteristies across speeialties,
Moderator variables such as pumbers of {irst-lermers
performing the tasks. time spent in task execation, and
consequences of inadequate performance will be closely
studied.

Ctilization: Physical demand indices will ultimately be
incorporated into the Air Foree Persan-Job Match svatem
as an addinonal factor to be considered tor the optimal

assignment of individuals to jobs. Further relinement of

the algorithm with o physical demand favtor is especially
important in view of current accession trends: namels,
declining numbers of qualified wale enlistees and the
concontitant increase in the proportion of females serving

in the \ir Foree.

Benefits: Definitive physical job requirements can be
expeeted o reduce reeruiting costs by expanding the
qualified applicant pool (particularly among females) and
1o curtail medical costs resulting from the assignment of
persons 1o jobs where demands exceed  physical
capabilities. Specifications for entry into each enlisted
career field will be sufficient to insure an optimum
distribution of available talent.

AFHRL Contact:  Sherrie P, Gott
AFHRL/MODS
Brooks AFB TX 78235
Autovon 213551
Commereial {512) 5330-3531

Title: Kalman Filter Technology Transfer

Description: State-Space Forecasting and  Kalman
Filtering can be used 1o analyvze many time-dynamic
personnel problems, where regression analysis may not
he appropriate. AFHRL. through contract. has developed
these techniques and the software necessary for their
application. Two short courses were sponsored by AFHRI,
o State-Space Forecasting and Kalman Fiktering, In-
house persannel developed interactive software for linear
Kalman Filtering and  Fxtended  {(nonlinear)  Kalman
Filtering,

Utilisation: \pplication ol Kalman Filiering in
personnel rvesearch can greathy improve prediction
aceuraey in time-dynamic problens, AFHRL will use this
technique inanalyzing the input variables for the enlisted
classification svstem. called the Person-Job Mateh sy stem,
Navy Personnel Research and - Development Centor
personnel attended the short courses and are using these
technigques and software from \FHRI..

Benefits: This work will provide the analyvsis technigues
to improve and extend Laboratary capability in time-
dyvnamic estimation problems wuch as retention and
atintion,

AFHRL Contact: 151 1.t Dave Roberts
AFHRE/ZMOMD
Brock~ \I'B T\ 78235
Autovon 210-30 18
Commereial (512) 330-3018




Title: Implementation of a Person-Job Mateh System
for Post-Enlistment Classification

Description: In Diecember 19700 & computer-based
enbsted  classification svstem. the person-job  match
(P svsteme was implemented for pre-enlisiment
classtfication. Tn 1Y 800 an improved and expanded PIM
svatenm was developed Tor post-ealistment classification
and s close to being insplemented operationally by ATC
This new system wi' elassify approvimatels 10% of all
reeruits who require job o classilication during basie
military tratning. while the pre-enlistiment PIM elassifies
the other 00% who are classified into guaranteed  \ir
Foree jobs in the pre-eabistment envivonment, The
tproved system assigns a paseff value to cach job for
whieh o person s 1'|igi|)|('. hased on ~uch factors a-
aptitude. job ditticulinn. inteveste job preterence. job
eriticality. cost ol training. predieted attrition. edueation.
and job HIL These pavott values are then osed to classily
individuals into their best skills. The PIM sysqem s
documented in AFHRL-TR-T9-29.0 Pre-Enlistment
Person-Job Mateh Svstem.

Utilization: The post-enlistment PIM ssstem will he
used by the Vir Training Command ar Lackland AFB 10

classify approvimately 10% of all \ir Foree recrans,

Benefits: This new classification replaces the existing
PACE (Processing and Classification of Enlistees). The

new svetem will clissify trainees using a pasott algorithm

to

based on more information than s available with the
present svsten which i based mostly on job-H1l prioris.
Tnereased use of such information as aptitwde-dittiealn
mateh and job interest should enhanee Tonge-range job
sitisfaction and retention. The new svstem will make
Basie Militars Training classifications more aatomated.
including routine munagenrent reports on the

performance of the system.

I<t Lt Dave Roberts
AFHRLE/NMOND

Brook< AFR T\ 78235
\utovon 210-360 18
Caonrmercial (512) 536-3018

AFHRL Contaet:

Title: Air Foree FEnlisted Personnel Retention-
Accession Model

Desc siption: The purpose of this research was o develop
a methodology tor explaining trends involving Air Foree
aveessions and retentions. The analysis was condueted in
three stages. First. the life-evele madel of the enlistment
decision originally developed in a previous effort was
extended and clanfied. Second. a4 new data set was
developed, These dati were examined and plotted to
reveal their relation 1o significant institutional changes
that oeenrred over the period feom 1957 10 1978 and were
then used o estimate aceession supply equations for each
sex. race. and \emed Forees Qualification Test (AFQT)
categors. Third, two new theoretical developments were
presented. The first of these develops a maodel of the
enlisted foree by Skill group. The second utilizes the
theary of ceonomic dy namies to simulate the adjustment
of the enlisted foree to changes i pertinent variables.
The methods of analvsis and resubts of this effort are
docaraented tn \FHRE-TR-80-12. 1ir Force Fnlisted
Personnel Retention- Aecession Model, published in
June 1980,

Utilization: Results of this rescarch will be used in the
~tbsequent deselopment ot an \ir Foree National Skills
Marker Model. Tt hasic purpose will be to provide \ir
Force pohiev amakers and decision mahers with the
capability: o deternine the impact on aeeessions and
retentions resulting from the interaction of  \ir Foree
policies and ccononie, demographic, and environmental
comhinons,

Benefits: Fulisied supply i< o comples issue that will
hecome mereasingly ymportant thronghout the nes
v eade as the lmnl of |'|i;_{i|l||' }lllllh declines, The ill\i;_{'ll\
garned Teom s reseavch are alveady being used by Ay
Force Militars Personnel Center/Operations, Plans,
Programs and Anabysis in the preparation of the FY 82

Program Obhgation Memorandum sabmission.

{FHRL Contaect:  [ohn Tavior

AFHRE/MOMD

Brook< \FB T\ 78235
\utovon 21023222
Commerenal {312) 336-3222




Title: Development of Portable Pilot Aptitude
Measurement System

Description: During \ugust of [980. two devices
designed tor folly autonined tield-site testing of pilot
applicants were delivered 10 the  \ir Foree Human
Resources Laborators. During the three-hoar test
sequence. the applicints are given a detailed course i the
operation of a light place tighe <imuolator and are Giaghs
1o pertorm haste thght inaneaverss such as straight-and-
level thehe rens and climb= and descentss Following
cach struetional sequence, the applivants ave tested and
therw performance autemancally evaloated by oan on-
board  wocroprocessor svstemn This svetenr generates
perfornanee summaries and an overall performance
~cores which may prove usetul o the selecnion ot
per=onnel for Hight training. The portable pilot apritude
meisurement svstem is now andergoing evaluaton. along
with other selection instruments developed by thos
Iivision.

Utilization: Thi~ work is a follow-on from earlier
General  Awviation  Trainer studies  conducted at the
Divieion. These studies demonstrated predictive unbit
for aviation learaing samples. bt the equipment was
both expensive and cumbersome. These devices, on ‘lhc'
other hand. are portable and may make use of learning

~amples feasible for pilot seleetion.

Benefits: U ~c of 1he portable pitot aptitude measurement
aetem may materially reduce attrition {rom
u-mh-r;_'r;nl‘.llr pilot traiming and may prove applicable 1o
the probilem of classifving individual into ditfering

traiing trachs.

David R, Hunter
VFHRL/MOAM

Brooks \FB T\ 78235
Autonvon 2103815
Commercial (312} 3306-3815

AFHRI Contact:

Portable Pdor Aptende Measnrement Svstem




ONGOING R&D

Title:  Advanced Research on Adaptive Testing
Systems

Description: Traditionallv. in the \ir Foree and
elsewheres uniform standardized aptitude tests have heen
given 1o employment applicants. These tests must be fair
and wecurates they must be valid for predicting some
meaningful eriterion sueh as training school grades or on-
the-joh perfornance. and they maost be as economical ax
possible. When the same test is administered 1o evers
apphicant. acenracy of measurement is limited to a range
around the mean score of those taking the et A test as
urdivarihy constructed. cannot be acewrate along its entire
range. without betng =o long that it would he impracticyl
to administer. Vdaptive testing s a technique for
presenting Trom a large pool. a small subset of items
~elected aecordiog to how the examinee has responded 1o
previons items frome the pool. thereby wvoiding the
presentation of inappropriate noninformative lems. Live
testing ot subjeets and theoretical simulation are both
being used inrescarch on s important techoigque,
Several studies have been completed and several mhers
\ir

Laborators is a recognized leader in this field. and Dy,

are undersav. The Foree Human  Resourees
Madeolm Bees the responsible task scientist. has received
the \ir Foree Nssociation’s Dan Berkant Award for his
research. v series of efforts are underway to investigare
lacets of Tatent Trait Theory. such as what factors affeet
Hoear equating of item characteristic carve parameters
amd how valkd simulations are tor studyving Latent Tran
Theors ssuess Nddittopally - studies in practical issues in
adaptive tesing. such as ~ample size. estimation
techimgues, vabiding, and item pool entry s are underway
i sinndkation and Bive data stadies. Finallse the
divelopment of mtal item pools Tor field wse s

conbiumg,

Utilization: Ndapnise resting s usnally based on Latent
Frar Theors. wd serious gaps exist in the hods ot
theoretieal knowledee, These efforts are directed ot
nump|rlm:_' the knowledue as 1t ;I]i')|i0‘~ to the |.‘I|I1ll'.lltll').\
re~pon=ibiline 1o the Joint Services Compuoter Adaptive
Fe<tine [nter<erviee Conpdinating Committee. This
||"|"||4|'|| - |||'|'|"\;||-} 1o ;“"Ii"\r ll“' ”"l""‘;ll'v\ |.|‘l\|“:_r
noder this commnment. Ndaprive testing will evenfualh
e sed e developing and vorming Aiv Foree operational
aptivade et md by the Nir Foree Receruiting Serviee andd

the ey Miliary Enlistinent Processing Command.

(FHRL Contact:  Maleolin Ree

AVFTIRE /MO AN

Brook< AFB TN 78235
\utonon 2THO-3815
Commeread (312) 53623815

18

Title: Development of Replacement Forms of the
Armed Services Vocational Aptitude Battery

(ASVAB)

Description: In late calendar vear 19820 new versions of
the \rmed
(\SVAB)

implementation. Tn addition. various follow-up analyses
of ASVAB forms 8. 9. and 1) will be necessary. both for

batters maintenanee and 1o provide input to development

Services Voeationul  Aptitude Battery

mayv  be required for operational

of follow-on forms. ltem development for new forms has

been imitiated under contract. A large seale Initial
Operational Test and Exaluation of forms 8. 9 and 10 s
in progress and is designed to verily the appropriateness
of norms for forms 8. 9. and 10 and 10 detect problems in
operational use. \sappropriate data mature. analyses will
be initiated to assess the relationship of ASVAB forms 8.
9. and 1O scores 1o \ir Foree eriteria of interest. These
~tudiesalong with similar ones in the other serviees, wil

provide guidance for development of follow-ou forms.

Utilization: ASVAB is revised perindically o qaintan
itegrity of the batters and 1o fnearporate impros ements.
the

classify enlisted personnel.

I s used by oall of Armed Services o seleel and

AFHRL Contact:  VMalrolnn Ree

AR TTHIWAVIBRNY|

Brook< AFB I\ 78235
Vatovon 2H0-3815
Commercial (512) 3360-3815

.K RS [
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Title: Development and Calibration of Enlistment
Sereening Test Forms 7 and 8

Deseription: The Falistment Sereening Test (EST) was
artginally designed Iy he Laboratory as o short pres
sereening instrument for use by \iv Foree recruiting
detachments. Recent events mahe updating the EST
necessary. The content of selection tests. such as the
\rined Forces Qualitication Tesp (AFOT) has ehanged.
and othier services are also asing the EST New EST forms
are being developed, and these will elosel mateh the
content ol the current AFQT and contain items which
better diseriniinate among applicants around AFQT cut-
ot =eores of e vanious services, New EST ests will be

caltbrated in o Hield stads on applican-,

The EST

detachments of all the

Utilization: will be used by recrniting
Armed Serviees, I will reduee
administrative costs by identifving enlistiment candidates
whoare Tikel 1o fail the operational selection tests. thus
reducing travel expenditures.

AFHRL Contact:  John Mathews
AFHRE/ZMOAN

Brook< AFB TN 78235
Natovon 21023815
Commercial (G312) 530-3815

Title: Pereeptual-Motor Ability Measurement

Deseription: Numerous <tudies, particalarly those
condueted daring Workl War 11 have indicated thar tests
using apparatuses ob varions sorts can make significant
cantributions to personnel seleetion, even when added to
conventional paper-and-peneiCiests, These tests are called
pereeptual-miotar tests. They were dropped from the \ir
Foree v entory of tests about 20 vears ago, becanse ||lt'_\

were vers expensive toomannfacture, 1o adminisier. 1o

10

maintain, and o heep calibrared, The advent of solid-
state electronies and low-cost computer terminals has
elimimated maost o the difficulties inherem o carlier
equipment and has hrought about a rebivth of interestin
the use of |u'rm'p(uul~rnulur rmedsures in the selecthion ol
\ir Foree personnel. The use of twa teats of paychomutor
coordination for the selection of pilot trimnees i~ now
heing evaluated. This testing program wilf continue and
other tests of pereeptual-motor abititties will be developed
and evaluated. Measures obtained in comper-controlled
(light simudators are also being developed and evaluaed,
which indicate how quickly and how well an todividual
can learn to perform a tash requiring itegration ol
several  perceptual-motor abibties. Studies alo wall
evaluate procedures for the assessment of pereeptual-
mator abilities ad relate these abilities to performanee in
\iv Foree technical specialties. These studies nelude
deselopinent ol test and  the

I‘\Illﬂl'ill(ll‘} measures

evaluation of the psschometric properties ol - those
measures. and applications studies which seeh o assess
thase for selection and

the svalidity ol measures

classtfication,

Utilization: Pereeptual-motor test iy be used i
recriiting and assigoment agencies and by A Training
hoth

enbisted personnel and officers. The use of st ol

Command Tor the selection and classitivation ol
pereeptual-motor abilities will result in the reduction of
attrition from training and a corvesponding reduction in

training cost,

Pavid 8. Hunter
AFIIRL/MOAM

Hl‘uuks \l“ l\ 7833.‘.
Nutonvon 210-3815
Commercial (312) 5330-3815

AFHRL Contact:

Mtanared Measarenent Svaren Test Stahons




Title: Task-Oriented Measurement Technologies

Deseription: Research is heing condueted across a broad
number of areas to address important echnology -related
problems. They are 1o identify and develop
wethodologies for elustering or otherwise determining
underlying dimensionalities ol occupational tasks.
identify and develop optimal rating scales for measuring
technical jobs, develop procedures for analvzing comples
rating patterns involving mulliple interrelated policies.
and develop models for predicting job requirements

based on avanlable data.

Utilization: \dvances in taskh-oriented  measurenient
may impact instructional ssstems design. ocenpational
measurement technigques. classification structure. and
il.‘.\ig“”l(‘l” Pr“("'('“rl'h. \ll\(’““'l'«‘ l'““'ll "l'ﬁ”“ i” nore
aceurate (raining aad assignment decisions, resulting i a

more effective foree,

AFHRL, Contact: Hendrick W. Ruck
AFHRE/NMODS
Brooks \FB T\ 78235
Vutevon 21023551
Commercial (312} 5330-3551

Title: Keonomic Cost of First-Term Enlisted Foree

Deseription: The overall objective is o identify and
compile a compreliensive data base of cost and cconomie
parameters suthicient o answer economic and operational
questions about the first-term enlisted foree, These costs
will include such iterns as the Tixed, varmable, average,
and marginal costs of reeraiting. training. airiting, and
reenlisting a first-termer. as well as the institutional costs
of maintaining the fiest-term torees by the tinal phase the
rescarch will explove data deliciencies and otfer
suggestions for cost determination wineh are the best

approaches for meeting Vi Sl poals and needs,

Utilization: \avions \ir Foree agencies concerned with
the problen will use the resulis 1o provide polies niakers
and planners with a set of cconomic data for judging the
econonie impact of various poliey changes. thereby
improving the information hase for the decision making
process. The approach will entail an eeonomie loak ar the
Hows of the first-term foree with an application toward
making the job ol the decision maker easier and more

precise.

AFHRL Contact:  Nirman Kim Dagis
AFHRE/NMOMD
Brooks AFB T\ 78235
\utovon 23222

Commercial (312) 530-3222

S

Title: Kalman Filter Prediction of Time Series Based
on State-Space Models

Description: Time series analysis is a vital statistical (ool
in many areas of personnel rescarch where regression
analysis is not apprapriate. State-Space Forecasting and
KRalman Filiering can he used to analyze many time-
dynamic personnel problems. Through contract. the \ir
Foree Human Resourees Laborators has developed these
techniques and  the software necessary for their
application and i~ using these methods 1o analyvze and
predicr the input variables for the Person-Job Maieh
(PIND) wystem used for enlisted elassification. T addition,
Kalman Filter models tor predicting cobisted retention
will bie deseloped. The torecasting system is documented
in AFHRL-TR-T9-33. Recursive Forecasting Svstem for
Person-Job Muateh.

Utilization: These analvsis wmethods may greath
improve prediction in the retention areas which have
beew difficabi w prediec T addition. improsed prediction
tor the PIM svstent will greatly improve the optinial job

classitication of enlisted recruits,

AFHRL Contact: s Lt Dave Raberis
AFHRL/MOMD
Brooks AFB TN 78235
\utovon 210-3018
Commercral (G121 1303018

Title: Estimation of Air Foree Enlisted Manpower
Supply

Deseription: The hasic tashs 10 be accomphished by this
effort are the development of o data ble and s
suhsequent use in deseloping nolitary manposwer supph
theories and related eceanometric equations. These
products will then be used Tor the extimating and
Iy potheses testing required 1o determine the relaton
between certain econonnie and poliey variables and \r
Faree enlisted aceessions and retention rates. o anjor
Factor tn the success of this etlort will be the qualinn ol
the data used 1o the empivical estimation. Tmportan
variables sueh as civilian wage ratess levels o
emplovment and other nonmilitarsy tvpe ceonomie data
are readily available ta the etviban sectar, On ahe i bitars

sides i s anticipated that vanous coborts ol \ir Foree

aceessions will be traced from AFHRL data files covering
the period Trom 1957 through 1979 CPhis eftort will be
based upon, and extend. & methodology developed under

‘H'l‘\ i“l)ﬁ l'l‘.\l‘.‘ll'l‘h \P“l)ﬁll'l‘tl.)
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Utilization: Quantitative  velationships between the
parameters and the secession and retention of \ir Foree
enfisted personael will be derived. \nanabvsis will be
made 1o determine the most appropriate fevel  for
stwdving the \ir Foree competition by specitic ovenpanon
or industrial grouping. Results of this eftort will provide
the N Foree with consistent estimates of  mihinies
wazpower supply on which 1o base policy decisons, The
tollowing organizations have heen brieted on this ettor
and have expressed areal need for the expected research
result=: Otheer/Enlisted Retention, Beerninting Seeviee,

and \irnan Anabvsi= Branch.

AFHRL Contact:  John Tavlor
AFHRL/NMOMD
Brook= \FB T\ 72835
\utovon 210-3222

Commereial (312) 330-3222

Title: Seleetion for Rated Training  (Pilot and

Navigator)

Deseription: For many vears. the \ir Foree Officer
Ooalibving Test (AFOQT). Pilor Composite. has been the
promary selection variable for eotes of pilorand navigator
candidates o undergraduate ving training pitor and
navigator programs. \ program is underway to determine
the feasthility of using newly devised perceptual-motor
test seores and prrformance on a portable desk-top flight
~tmulator 10 mprove pilot selection. One segment of
research an this area calls for administration of tests on
this new equipment 1o large samples of pilot qualified

students from Nir Foree: Aeademy. Reserve Officers
Training Corps. and Officer Training School
commissioning sources. \nother large segment involves
an extensive evaluation of the \ir Foree Flight Sereening
Program. In recent vears. the Undergraduate Navigator
Training (UNT) program has experienced an unusially
high attrition rate, The Navigator-Technieal composite
fur the AFOQT was considerabiy revised inan effort to
ameliorate the problem. but additional researeh is needed.
A experimental Basie: Navigator Batters has been
developed and administered w0 10 UNT cliasses. The
~cores from the Navigator Batters and the Oftieer
Quaktifving Test will be vompared with performance in
Navigator Training, in advanced courses, and on-the-job

performance alter | sear in an aperational role,

Utilization: The new selection ssstem will be used In
Vir Training Command, The selection procedures
developed should be asetul to \ir Training Command in
iproved <election decisions {or pilots and navigators,
Vitrition from any training school b always vers
expensive. and this s particularly true for those schools
traiing rated oflicers. hmprovement of the pilot and
navigator ~selection ssstems <hould veduce attrition from
the 'tlor Training and Navigator Training Programs and
assist_inthe identification of superior pilots and

pavigators v oan operational squadron.

(FHRL Contact:  Jettres Kaator
\FHRE/MODY
Brook~ \FB T\ 78235
\utovan 21H0-30 18
Commercial (312) 330-3018




Title: Development and Validation of Officer
Selection and Classification Tests

Description: The development of a new form of the Air
Force Officer Qualifving Test (AFOQT-O} will be
completed. and the test is scheduled for implementation
in 1981, Analyses of new data bases may dictate some
wajor changes to the structure of the test. such as diyision
of the test into two separate portions (general aptitudes
and special aptitudes). changes in length of some
subtests, and/or the substitution of some scales, An
extensive validation study of AFOQT-N is underway,
using Officer Training School students. They will be
tracked through this school and through technical school.
as well as through their first year on the job. Later,
personnel from the Air Force Academy and Reserve
Officers Training Corps will be similarly racked. These
studies. along with aircrew selection studies, witl provide

a hasis for development. later, of AFOQT-P.

Utilization: This research should result in a beter
selection and classification svstem for all officer
personnel. which will be used by all officer personnel
procurement/classification functions in the Air Foree,
The Air Foree will benefit from this research program
through lower officer training attrition and improvement
in the quality of the officer force.

AFHRL Contact:

Ben Roach

AFHREL/MOAM

Brooks AFB TX 78235
Autovon 210-38 15
Commerecial (312) 536-3815

Title: Voice Spectral Analysis as a Measure of Stress
in Air Combat

Description: Available methods of assessing operator
stress {experienced as subjective feelings such as
pressure, tension, and strain) have certain disadvantages
which mediate against their use in many high stress
situations. In particular. available methods have very
limited applicability for assessing stress in airborne
aircrew operations where no interference in task
performance is tolerable, and post hoc measures provide a
poor assessment of stress-task relationships.  Recent
literature suggests that the analysis of the speetral
qualities of an operator’s voice output can provide an
unobtrusive, real-time indicator of the operator’s stress
level. The objectives of this research are to investigate the
relationship between stress and voice output of aircraft
operators and to develop a system of stress quantification.
which can be used either in historical (via recorded
sample! or real-time modes and is based upon voice
output analysis. The data base used in this study will be
composed of audio-recordings from actual combat
operations, aircraft accidents, and airceraft incidents.

Utilization: A valid. unobstrusive measure o operator
“dual’s
stress management capabilities which are ¢v <4l in a
variety of military operations. Additionally.  stress
measure would serve as a useful
training and reduction studies.

stress would provide a means of assessing an ir

aterion fc, stress

AFHRL Contact: Jeffrev Kantor
AFHRL/MODF
Brooks AFB TX 7823.
Autovon 240-36"8
Commercial (512) 536-31048

\ir Foree Officer Qualifyving Test
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Title: Enhancement of Officer Survey Technology

Description: The technology developed for \ir Foree
enlisted specialties. Oceupational Survey/Comprehensive
Oceupational Data Analvsis Programs (OS/CODAP), has
produced sizabile benefits for the \ir Faree over the yvears.,
Fumpirically derived job indices have guided  decision
makers in such areas as elassification and oceupational
structure. training requirements. and personnel
assignments. Comparable occupational surves weehnotogy
for offiver specialties is still in the Tormative siages.
however. The need exisis to improve the measurement
technologs for officer jubs =0 that problems in career
development. classification. and training. lor example.
can be broached from a fiem empirical know ledge base.
Rescareli is presently undersway to extend the OS/7CODAP
technology for enlisted specialties to officer specialtios
and 1o develop new measarement techotques where the
enlisted technology cannot be directly transferrved.
Specitically. the objectives are as follows: (1) develop and
test job deseriptive seales as alternatives to relative time
speat. () establish the utibitn of existing 1ask factor
seales. (¢) develop and test aliernate task Tactor sc les
where needed. (d) dentify appropriate samples  for
collecting tash factor data. and () develop CODAP

products to display officer data for specific users,

Utilisation: Ofticer oceupational survess will uliimately
e deseloped using validated task Tactors and  job
properties singhy or o combination. The  developed
technology will provide the means for establishing an
empirical data hase for use by Aie Furee decision mahers
regarding utilization ol officer personnel. Fohaneed
oflicer occupational survey methods can e expected 1o
benetit the \ir Foree in terms ol a more effective
classification svatem. more clearly defined educationa)

requirements. amld o cost savings i training.

AFHRL Contact:  Sherrie Goty
\FHRL/MODS
Brooks A\FB T\ 782353
\utovon 210-3551
Commercial (312) 336-3351

Title: Development of the Officer Pipeline
Management Svstem and Person-Job Mateh
Technology

Description: The Officer Pipeline Management System
is designed as a0 real-time svomared  of fieer dana
management system. Information about unfilled  jobs
(rreated as o joh bank) and training school vacaneies will
be matched with information about soon-to-he-graduated
ofticer candidates. and assignment deeisions will be made

based upon a person-job niateh wtiline score. The vehiele

accomplishing this task i~ o mathemancal maodel of \ir
Force managers” decisions about how  personnel
quabifications and job dewand- hauld he ol
considered. The Hirst phase of the project i< divected
toward application ob the procedure o selecting and
classifving Otticer Training Sehool applicants. The neat
phase witl expand the scope ot the procedure 1o
classifving v Foree: Neademy and Reserve Officers

Traming Corps graduates,

Vddtinnal rescarch supporting this activies i~ designed 1o
evaluate the educational requirements for officer
specialties. T is hy pothesized that incumbents can provide
suitabilitny ratings for various college transcript
summaries. From  those ratings. algorithms will be
generated 1o iwdicate the type of vourse profiles that man
be considered  prerequisite tor suceesstul job

performance,

Utilization: The results of these activities will be
incorporated into Officer Reeruning Procedures, Officer
Training School Selection Procedures. \ir Foree
Academs and Air Foree Reserve Offieers Training Corps
graduates” initial assignments. and improved
management of fficer Training School vacancies.

AFHRL Contact: 151 Lt Lynn M. Seon
AFHRL/MODS
Brooks AFB T\ TH235
\utovon 2H-2817
Commercial (H12) 330-2617
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Title: Comprehensive Occupational Data Analysis
Programs

Deseription: The Comprehensive Oceupational - Data
Vualvsis Programs (CODAP) ix a computerized
occupational data analysis software package which inputs
and performs calenlations on massive quantities of raw
data from job surveys, It was developed in response to the
need for an efficient and effeetive method for identifving
and classifving jobs v a rapidly changing Air Foree, The
basic input 1o this ssstem i information provided In
large numbers of job imenmbents in the vecupational
areas betng studied. Because the data are seleeted ar the
worker-task fevel the CODAP syvatern provides a base of
idormation which mas be atilized in many wavs 1o
address o variets of  predefined and =ometimes
unanticipated  management questions. The technical
support during the past vear has heen aimed at continued
enhancement of o methodology Tor restructuring and
summarizing these data for higher-level management in
inereasingly diverse functionad arcas, and the unlity and
running efficiency of several major COD AP programs has
been inereased o meet the needs of the \ir Foree
Oceupational Measurement Center at Randolph AFB A
njor extension of the CODAP svstem is ptanned tor the
corring vear. lowillimvolve the development of o package
of profile analysis programs for analyvzing and clustering
anticipated (vpes of data vat amenable 1o standand
CODAPR analyais,

Utilization: 1n addition to i~ angoing operational uses in
updating and  evaluating the \iv Foree officer and
enlisted classilication struetures and i developing and
vabidating the content ol tracing programs. CODAP iy
now betng emploved 1o develop o seientifically souud
bisis for realigning entex-level aptitwde requiremens
aeruss \ir Faree career Dields and o address questions

about the vequirenients of jobs. all of which will he

integrated into the initial personnel selection process and
eventualhy o the Person-Job Mach model. Currently it
v also being integrated into the Nie Foree Specialiy
Konowledge Test deselopment program as the  most
effective means of assuring the job-relatedness of 1est
content, The HQ USAF-direeted experiment with
position-uriented on-the<job traiming called SPOT
(Standardized  Posion-Oriemed - Training) is totath
dependent on the CODAP dwta base and software.
including recent enhancements 1o the CODAP svsten
specitically designed for use i the SPOT program. The
deselopment of methods for collecting and analvzing the
tash analysis data which resulted in The Tash Analysis
Handbook™ will depend heavily on CODAP data and
analvtie techmigques for s implementation in
Tostructional Systems Development. Mthough developed
by the \ir Foreeo all branches of the Unied States
Department of Defense, as well as tae British. Canadian.
and Australian Forceso have neo. porated CODAP into
their operational programs. o the public sector. many
state and county governments are using CODAP to
validate their tradivional testing and selection procedures
in accord with Equal Employment Opportunin
guidelines. 1o develop job and performance evaluation
procedures, and to improve job elassification and training
eriteria. Educational institutions are using CODAP 1o
madify their vocational education curricala. The transfer
of CODAP aechnology within and autside the \ir Foree
will be imensified with the completion of a series of three
CODAP applications manuals—an execntive summary
designed for - management personnel. an inventon

deselopers manual, and an vccapationat anaby sts manual.

AFHRI Contact:  William J. Phalen
AFHRE/VMOMN
Brooks \FB T\ 78235
\utovon 210-3222

Commereial (312) 530-3222
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TECHNICAL ACHIEVEMENTS

Titde: Productivity Measuremeat and Enhancement

Description: Research in this domain has focused on two
areas: productivity measurement and productivity
enhancement. The purposes of research in the first area
are: @) 1o review current and past efforts 1o define/
measure productivity, (b} to classily those measures with
respect to practcality cost-cf feetiveness, and refevance to
the \ir Force. (¢ to systematize the major elasses of
factors which have heen shown o inpact on productiviny.
and () te develop o coneeprua) Tramesork. based on
empirical data. that can serve as a guide to future research
and evaluavion efforis. An extensive field survev of
government and eivilian agencies with respousibility for
research. evaluation. and/or measurement of
productivity is carrently underway.

I a related effart to develop productivity eanhancement
techniques, feedback and goal setting u;vhniquos were
evaluated as motivational treatments in data preparation
and data processing sections of a major US corporation.
Baseline data were obtained on format effectiveness and
error rates on two different shifts, Supervisors were then
tratned to ensure that subordinates could set specific and
quantifizble goals for improving productivity,
Treatments were then initiated which involved feedback
and goal setting manipulations,

The results included reductions in error rates and
mereases in format effectivenesa. The resalts were
substantially hetter in the feedback plus the goal setting
conditions than i the feedback-only condition. \lso, 4
change Trom impersonal. comparative feedback to
personal. comparative feedback gives greater
productiviey.

Utilizsation: Development of a classification scheme for
productivits eriteria across \ir Foree jobs will provide
researchers and managers with a useful wol tor designing
and evaluating changes in organizational factors related 1o
productivie . Additionallv. the identification of and
communication with various ageneies involved with
productivity research have tostered a positive interaction
among those agencies. Technologies tor implementing
fredback of goal-~ctting wehnigques will provide fips-line
management with a capabilits for enhaneing productisin
and job satistaction that othersise would not be available.

Benefits: Results from a eriterion development studs
will be used to plan and conduer a comprehensive study of

50

Air Force productivity. increase the generalizability of
results from studies on productivity. improve
management of Air Foree resources, and increase the
readiness and effectiveness of Air Force personnel. The
motivational techniques used in the second study can be
applied 10 a variety of Air Foree work environments
without the additional costs that monetary incentive
programs typically require,

AFHRL Contact: Charles N. Weaver
AFHRL/MODF
Brooks AFB T\ 78235
Autovon 210-36 13
Commereial (512) 530-3613

Title: The Integrated Simulation Evaluation Model
Prototype Development

Description: The Integrated  Simulation  Evaluation
Madel (ISEM) i an effort 1o develop a large-scale
simulation model of the A\ir Foree Manpower and
Personnel Syvstem. including reserves and civilian
emplovees. The effort attempis 10 capture in a single
model the many interactions and interrelationships
among manpower and personnel lunetions and activines
as they operate 1o meet speeified peacetime and wartime
seenariox. The ISEM prototype (ISEM-P). which is a
smaller-scale version of the total model. simulates the
subset of the Nir Foree enlisted and officer skills.
weapons svstems. and geographical locations, Currently,
the model is undergoing extensive testing and a lengthy
sensitvity analvsis,

Utilization: The ISEM-I' model demonstrates the
potential for providing \ir Foree manpower and
personnel decision makers with a ol for poliey and
decision analyvsis. The maodel incorporates a great many of
the decision variables into a single. integrated. and
unified analytical model that is capable of providing
insight to the innumerable interactions that are present in
such a complex svstem as the Air Foree and its mission
aceatplisheent. The model was nsed 10 examine some
200 different mission type and foree structure scenarios
for sensitivity to different variable levels and decision
policies. The full-scale ISEM will provide manpower and
personnel planners with an extremely powerful wol for
total foree management.




Benefits: The ISEM-P_ o a limited extent. and the full-
seale, wetal-foree model. 10 a much greater extent. should
improve the decision making capability of Air Foree
manpower and personnel managers. A model. such as
this. whivh ineorporates a total foree concept will greatly
facilitate peacetime and wartime planning in the total
foree environment.

AFHRL Contact: larry T. Looper
AFHRL/MOMD
Brooks AFB TX 78235
Autovon 210-30-18
Commercial (512) 530-3648

Title: Retraining and Transferability of Skills

Description: \ir Foree managers rely heavily on the
capability to retrain enlistees from one oceupational
speeialty 1o another in coping with the continuing
problem of personnel shortages and overages in career
fields. A comprehensive evaluation of the operational
retraining program and of the progress and performance
of the 10000 1o 15.000 airmen who change specialties
anmually s underway, The results of a study of the
technical training performance of retrainees was recently
published. The academic achievements of retrainees were
found to be comparable. and in most schools SUPErIOr. 1o
those of new reeruits with equivalent aptitudes, Analvses
further showed that enlistees with high military tenure.
vareer airmen status, and prior experience in g specialty
with the same aptitude index were good candidates Tor
retraining. Findings of a second study supported the
current polics which permits 10 points of the job aptitude
requicement to be waived for retrainees. There were also
indications that a more liberal waiver would be defensible
n some specialtios, if manpower conditions neeessitaled
increasing the number of enlistees qualified for
retraming.

Other ongoing and planned retraining reseacch ineludes
ientification of the tpes of reassyrnent actions which
are aperating smaoothly and those which are generating
adjustment problems. Retrained airmen and their
supervisors are being survesed 1o evaluate the joh

performance, satisfaction. and attitudes of various
retrainee categories including voluntars and involuntary.
Skill upgrading. career progression. and reealistment
rates of retrainees gre heing assessed through
comparisons with \ir Foree averages. A major Tocus of
planned  research s transferabilitn: of Whills and
knowledges and the ease of movemen between

spectalties,

Utilization: Managers of the Airman Retraining
Program are sponsoring and utilizing the currem
research which provides an empirical basis for evaluating

policy decisions.

Benefits: Improved retrainee selection and assignment
procedures can be expected to stimulate participation in
the program. favorably impact reenlistment rates. and
increase productivity and satisfaction of airmen in second
specialties. Assignments which optimize skills transfer
will result in dollar savings through lowered attrition
rates as well as reductions in training time required for
retrained personnel to achieve proficiency in their new

acettpations.

AFHRL Contact: Mary J. Skinner
AFHRL/MODF
Brooks AFB TN\ 78235
Autovon 2-1-3551
Commercial (312) 5336-3551

Title: Utilization of Women in the Air Force

Description: During the past decade. the number of
women in the Air Foree has increased from
approximately 12.000 to more than 60.000. To provide
Air Foree management with information relevant 1o the
optimal utilization of women in nontraditional military
roles, research was conducted in three arcas, A study of
the Aireraft Maintenance Career Field was accomplished
with the objective heing o evaluate the on-the-joh
utilizanon patterns of males and females and identify
gender differences in task assignment. job changes over
time, and general work experiences, Preliminary results
of this study have been briefed and further analvses are
in progress. An interim evaluation of the Air Foree
Female Pilots Program was completed using male/female
comparative data collected fram  Undergraduate Pilot
Training. Survival-Resistance Training. Replacement
Training Units. and operational squadrons having men
and  women pilors. No differences between  the
performance of men and women pilots were identified.
and there were many indications that women represent a
viahle airerew resource for the Air Foree, Finaliv. an
evaluation was accomplished on the introduction of
women into Titan 11 Missile Launch Operations.
Comparative male/female data were collected from the
various stages of missile crew training and from missile
squadrons having men and women, Few differences were
found and none appear 1o substantially limit the role of
women in these eareer fields.
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Utilization: Information generated from these studies AFHRL Contaet:  Jeffres Rantor

has been used 0 making management decisions \FHRL/MODE

regarding the utilization of women in the \ir Foree Brooks AFB TN\ 78233
\utovon 240-30.18

Benefits: Decisions made utilizing thiv research have Commercial (512) 536-3618

allowed an expansion of the role of women i the \ir
Force resalting in an inerease in selection ratios for
certuin career Lields and the aptimal utilization ot the

peesonnel resourees available 1o the Nir Yoree,




Title: Development of Standardized Positior
Oriented Training

“PS(‘ripliml: The on-the-job (OJ1) training  syvstem
currenthy in use requires that supervisors identifs. from
the specialts training standard. tasks that should be
trained through OJT. The process it done thoroughly can
e very tiie-constming for individual supervisors, The
Standardized Position-Oriented Training (SPOT) svstem
i~ being developed in response 1o this need il‘ll(l 10
improve the qualitn and tracking of OJT. The research
has proposed @ model for determining joh proficienc
requirements, performed lield supervisor modification of
the Job proficiency lists in four specialties. and analvzed
the Tield supervisor job proficiencs specifications  to
determine an cmpirical model for cach of four calegories
ol specialties. These requivements lists are speeific for a
particular \ir Foree speeialty and have been forwarded 10
the requirements nunagers for stalfing and field testing
by the Major Commands. The final product will be a
package to enable automated production of jub
proficiency lists by job in any \ir Foree Specialty Code.
and 1 will inelude a supplement to refine the 4‘(|u;llinn as

more widely based data become available.

Utilisation: The resalis of 1his studs will have
considerable impact on the ir Force OFT system. Major
Comtmands. the Manpower and Personnel Center. and

supers o~ will lunve betier conrol oy er O,

Benefits: The SPOT Svaem will provide a skills
experience inventors that < e Foree wide, To addition.
the system has potential application to torce straeture and
mwanning decisions, [owall <ave superyvisor manhours in
0. provide standardised 01T requirenents

spectheations. and inprove the quabiy and tracking of

)y

AFHRL Conmtarer: Hendieh W Ruck
AMHRBE  MODS
RBrook< \FB T\ 78215
Vitoson 2 H0-A551

Comnmerenal (5123 530-3551

Title: Development of an Air Foree Oceupational
Research Data Bank

Description: 1tlorts to evablish an \ir Foree

Oceupational Research Data Bank have resulted in the
development of an vn-line rapid access retrieval ssstem
for different kinds of occupational data. This twolold
retrieval system includes summary-deseriptive variables
about \ir Foree occupations. oceupational survey data for
the enlisted occupations. and a research report indes
ssstem by occupations. The reteieval svstem provides the
capacily (o reference research materials through a cross-
catalogued ey word search: 1o select display. and print
by specialty and subgroups. variables related 1o
occupational deseriptors. prequisites. and enlisted
personnel characteristies. Ttalso allows the user 1o extract
various Comprehensive Occupational Data Analvsis
Progranis reports. N\t present. these prototype systems
within the Occupational Research Data Base are
operational. Future work will be directed towards the
inclusion of officer occupational survey data as well as
medical. legal, safetys and manpower requirements data.
Inaddition. fongitudinal analssis capabilities will be buili

inta the svstem.

Utilization: The Occupational Research Data Bank has
been designed 10 support the research thrusts of the Air
Force Human Resourees Laboratory. The large volume of
oceupational data contained ia the retrieval system
provides a centralized location for researchers o obtain
quick-respouse answers for personnel related questions.
At present. such questions may take weeks 1o answer,
Cross-comparisons of specialties with respeet 10 their
characteristies are feasible and  should lead 10 more

elfective seleetion of occupations for special studies,

Benefits: The Oceupational Rescarch Data Bank provides
rapid acvess to w centratized source of oceupational data,
Linnited studies with short suspense dates could be
accomphshed without the need o extract data from
Jongitndinal studies and trend analyvsis can be performed
an a real-tine basis to provide a dynamic representation

ob oceupational data,

AFHRLI Contact: Hendrick Ruck
\FHRL/MODS
Brooks AFB T\ 78235
Autovon 210-3551

Commereial (312) 330-3351
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ONGOING R&D

Title: Productivity in Security Police Squadrons

Description: The purpose of this research is to develop a
methodology for measuring changes in the productiviey
of security police squadrons that result from squadron
reorganization. Productivity measures include both
subjective eriteria. such as supervisory ratings. and
objective eriteria developed in conjunction with job
experts from the security police career field. Individual
and organizational measures are being collected from
bases matched for similarity in all respeets exeept
squadron vrganization. Criterion data were collected prior
and subsequent 1 the rearganization. Poliey capturing/
speaifving techniques will be emploved o identify the
significant characteristies ol effective security police
squadrons,

The

implemented at the local level are often difficult to

Utilization: effects ol organizational  changes
quantifs. Techniques developed under this work unit
provide a comprehensive and svstematic approach to
tracking  positive and  negative changes and  for
documenting such changes. The results of this research
will be used in decisions regarding the organizational
structure of security police squadrons in Furope.
\dditionally. the rechnologies developed will he
applicable for nse in security police squadrons
throughout the \ir Force as well as. in other Air Foree
Sl)t'(‘ialll) Codes.
AFHRL Contaect:  Charles N\, Weaver
AFHRE/MODF

Brooks \FB T\ 78235
Autovon 2H-3013
Commerecial (312) 530-3613

Title: Technical Training Graduation/Elimination
Rates

Description: Summary reports are prepared quarterh
tor \ir Foree enlisted personnel who terminate technieal
training in each quarter of the fiseal vear, These veports
are aggregated over the fiseal vear, These matris format
Bpe reports contain statisties for all individoals who
terminated a particular conrse ina specific quarter of the
iiseal vears such as frequency counts and pereentages by
reasons for termination of training: average Mechanical.
\Vdmimstrative, General, Electronies and Armed Forees
Qualitication Test scores for graduates and eliminees:
minimm selector Aptitude Index score far entey into the

course: and average time in training for graduates and

o0

climinees. Al of these frequeney counts and percentages
for all individuals are reported by race. sex. race/sex.
whether f-vear or O-vear enlistment. academie education

level, and menmal category.

Utilization: The reports are used by personnel systems
managers 1o trach graduation/climination rates of Air
Foree enlisted personnel from basie resident technical

NG COUrses,

AFHRL Contact: Charles A\, Greenwan
AFHRL/TSOW
Brooks AFB T\ 78235

Autovon 21H0-3055
Commereial (312) 530-3935

Title: Officer Effectiveness Report System

Description: Officers are normally given Officer
Effectiveness Repor (OFR) evaluations once a vear.
There are several uses for the evaluations: (a) a tool in
determining the best individuals qualified for
promotions. (b) a 100l for making assignments. () a
counseling deviee. and (d) a general personnel




management tool. In addition, these reports aid in the
wontoring of the rating trends. The automated OER
report system ases the OFER records. which have been
transeribed © magoetic tape. 1o produce summary reports
on a quarterhy and vearly basis for grades of licutenant
through colonel. separately. The reports aid assignment
managers, career monitors, personnel managers. and OER
monitors,

Utilisation: The OER summary reports are used by
senior \ir Foree managers, the promotion secretariat.
carcer monitors, and OER Monitors.

AFHRL Contacts: James (.. Friemann
A\FHRL/TSOX
Brooks \FB T\ 78235
Autovoen 210-3955

Commercial {512) 3360-3935

Calvin C. Fresne
\FHRL/TSO)

Brooks \FB T\ 78235
\utovon 2 HI-3921
Commercial (512) 536-392(

Title: File ltem Data Organizer

Description: The File Ttem Data Organizer (FIDO)
evolved from the aced of researeh effurts invalving
present and longitudinal sample selection where codes
contained ina unique data base had to be identified and
interpreted by research seientists with English meanings
for coded information. ineluding deseription of the vode,

frequeney of occurrence. and other deseriptive statisties,
FIDO also contains an automated inquiry/retrieval syvstem
vital for the establishment of data bases for persontiel
research projects and probe analysis 1w determine the
feasibility of proposed major research efforts involving
data hases. FIDO is on-line on the Univae HO8 ~onputer
svstem. [t consists of 677 Air Foree and Department of
Defense defined data elements used in automated  \ir
Force Personnel Data Svstemis: for example. security
classification. grade. Air Force Specialty Code. and major
academie field. Present efforts are to provide more
accurate and  timely data by improving the update
procedures now in use and by devetoping procedures 1o
get this information direetly from the Air Foree Manual
300- + data base which the Air Foree Data Svstems Design
Center supplies monthly 1o the Laboratory by magnetic
Lape.

Utilization: FIDO directly supports victually all facets of
the Laboratory personnel and manpower research, Many
research efforts involve longitudinal studies of specifie
samples cutting across many different data files and code
values over varied time periods. Automated availabilin
of \ir Foree and Department of Defense defined data
clements. as well as other nonstandard data elements.
with their data items and meanings across time when
combined with heavy usage by programmers/analysts
represents a sizeable savings in workhours which would
othersise be spent in rexearching hundreds of manuals.
and/or microfiche by hand in oider to find the needed
code properly identified for a given historical time
periad. s dmplemented. seientists may on - retrieval.
specify all code values in effect dating back to the
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est ihistonent ob woanen dats element or nas speify
mchsnve dates and get only those codes o effeet during
the o terval inogoeston, The data canc be displaved on g
remote sntecactive ternomal o a0 hard copy omay be
requested <howing b data names definition/
explanation. code vaduesettective dates, and «-\plnn;llinn

ot code values,

1FHRI Contact:  John R Rogers
VFHREZTSON
Brook~ \FB TN 78235
Vutovon 2H6-3937
Cammercaa) (512) 330-3937

Fitle: Human Resources Research Data Base

Deseription: N\ series of data hases containing
ntormation on personael and raining systems has heen
developeds The data ases are stored on nggnelic ape.
St iwane fas becn imptemented to grovess. organize. ami
diaplay =elected rnformation Trom a single data base and
1o consolidate sndormanon ona commaon \nhgmup fram
twa or more data bases, The dara bases include records on

Aot e dune Air Foree entisted and officer [n-rmnlu-' a

There is <tilh one absolute weapon.
operating with complete effectiveness — of dominating every
inch of terrain where human beings live and fight. and of doing it
under all conditions of light and darkness. heat and cold. desert
and forest. mountain and plain. That weapon ix man himself,

02

O-month intervals and on \ir Foree Reserve and National
Guard personnel. Also ineluded are records of graduates
Fram basic militars training. technical training. and
flving training programs and trom the Officer Training
Sehool and Reserve Officers Training Corps
commissioning programs. Other records reflect
separations and losses frow active duty. Special purpose
tongitadinal Files derived from these data bases
significantly  reduce data processing requirements in

wany persotnel and training research studies,

Utilization: The data bases represent a low -cost means of
acquiring and  mantaining dormation used in the
development and validation of personnel <election and
classtfication Tnstruments. deselopment of assignment
procedures. derivation and revalidation of - prowmotion
ssatems, and special purpose analyees to derermine the
long range bmpact of <peeific personnel and training

policies,

AFHRL Contact: Calvin €. Frespe
AFHRL/TSO)
Brook~ \FB TN\ 78235
Nutovon 21030924
Comnmercial (312 336-392)

. the only weapon capable of

General Matthew B, Ridgway
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TECHNICAL ACHIEVEMENTS

Title: Adaptive Performance Testing System for
Surface Attack Tasks in the Advanced Simulator for
Pilot Training

Description: A\ comract (jointly sponsored by Under
Secretary of Defense and the Air Force) was awarded for
the development of an adaptive testing model using
conventional A-10 weapons delivery tasks for
implementation on the Advanced Simulator for Pilot
Training (ASPT). The effort required the selection of
fhght test tasks, definition of the performance measures
for those tasks. definition of an adaptive controller
model. development of a functional speeification for
software changes on the ASPT. and an empirical
development and test plan. A 20-task flight test syllabus
was developed which included high and low angle bomb
delivery and high and low angle strafe deliveries to be
tested under five windage conditions (none. head. tail.
quarter. and cross). Candidate performance measures for
cach task were specified. The adaprive controller logic
cemploys non-linear  programming  for testing on a
difficulty dimension and a diagnostic dimension. The
empirical development plan outhines a 27-month etfort to
fully implement and test the adaptive model.

Utilization: Enhanced capability to measure
performance proficieney and diagnose regions of
marginal performance could impact iraining system
design and sortie allocation.

Benefits: Increased efficiency in performance
assessment and diagnosis should lead (o an inerease in the
overall quality of performance which in turn effeers
mission readiness.

AFHRL Contact: Flizabeth Martin
AFHRL/OTG
Williams AFB AZ 852214
Autovon 171-6561
Commercial (002) 988-6561

Title: Simulator for Air-to-Air Combat Target
Unhancement Study

Description: The study involved an evaluation of out-of-
the-cockpit visual cues associated with the target aireraft
by students flying the Simulator for Air-to-Air Combat
{SAAC).

Utilization: 1t was found that the essential visual cues
are available and additional cues are not necessary.
Existing cues should be upgraded. Target definition
should be improved at longer ranges. and a third target
image should be added 1o eliminate using the sun image
as a wingman, These modifications are underwas.

Benefits: A determination of the wost important visual
cues will enhance the fidelity of the SANC and provide
more realistic training. The main benefit will e the
improvement of simulator training for air-to-air combat
training.

AFHRL Contact: W. Nelson
AFHRL/OTGCO
Luke AFB AZ 85300
Autovon 833-7058
Commercial (602) 935-T058

Stmulated Visual Seene Used For Bomb Delivery and Strafe




Title: Visual Cue Requirements for Terrain Flight
Simulation

Description: The lack of adequate visual seene detail i
often considered 10 be a limiting factor in the use of
computer-generated imagery for terrmn fhight. Tereain
flight is an important means of survival in the face of the
enemy and ineludes low levell contour. and nap-of-the-
earth (NOE) flight at suecessively eloser approaches to the
ground. In suech close proximity 1o the ground. a great
deal of visual detail is available 1o pilots. far more detail
than it is currently feasible o simulate with compe -
image generation (CIG) svstems, This researe’  ady
developed a special visual environment whie dlowed
the CIG visnal cues 1o be manimized wir' = a limited
area. During the studs . the topes of viso cues available
to the pilots were varied in orde: Wdentifve by pilol
perfornanee measurement. ues which are most

unportant {or terrain Thght - aolation,

Utilization: Thi~ ~studs - the firstin a series of efforts o
develop suitable vis o cues for troiming tervain Hhying,
This eritical flighs it s quite hazardous o perforn in
actual arveral thus making Hhight simulation
pravticalarly i portant alternative form ol Hiving raining,
This particular study <hould be especiaily useful hecause
it seehs o implement simulation raining using C10
hardware that is already operating. This, i will o
require the development of new bardware techingues
betore it can be implemented o other gl simitators

using CLG visual displays,

Benefits: This <tuds has demonsteated that inis feasible
tor pilots 1oty simodated visual seenes at vers fow
altitudes (30 Teet above ground level) while following hill
contour and numenyering around vertical objects. While
thisis possible nsing vers limited scenes o current visual
fhght sintators. it should be possible 1o display wueh
more comples seenes with future ClG visual svstems
which will huve inereased edge capacity and esture
pattern generators. This study - has demonstrated  the
utihity aml neeessity for both types of inereased (W
capability . and has elfectively illustrated the potential tor
aining many aspects of low-level tlight in visual fhigh

~imulators.

AFHRL Contact:  Maj George Buckland
\FIRL/OTG
Williams AFB \Z 85221
\utosvon 17 1-06501
Commercial (602) D88-6501

60

AT G Low Lesed Visuad

at. and Helmet-Loader

Tith - Lffeets of G-Suit. 6
€ Caecing on Pilot Simulator Performance

Description: Thi- study iy estigated the effects of the G-
aiil, Ge-seal. and helmet-loader Toree-cueing sy<tems on
pidet ~imaldor  performaneein sustained  G-loading
manemyers. Eleven 1-\|wri|'||('m| fighter  pilots were
n-qnin-ll to1ly a <tandard (;-pru|i|c- consisting of four G-
loading anenvers i the Vdvaneed Simulator Tor Pilot
Traming (ST i the F-10 contiguration, Fach pilot
flew the G-profite in each of cight foree-cuemy
conditions, Mualtiple CONPRITESO IS Were conducted an the
ean and variabibing of Gsustained in cach maneuver tor
the evight force-cueing conditions, Canparison ot vach
deviee 1w the no encing condition indicated no reliable
eltect= ftor amy ob the three cucing svstems in the
custained 26 maneuver. At moderate to high G-forees
(16 10 06). the G-suit reduced variability in G by 25% 1o
353% but resulted in consistent overestimation of the
actma) G-load sustained. Aetivation of the helmet-loader
svatem resulted ina 5% w0 22% reduction in G variability
and in the highest accuraey of G-loading estimation. The
Goseat svatem had no o reliable effects an pilot
performanece. Combined activation o the foree-cucing
svstems did not affeer pilot performance bevond that

achieved from individual cueing systen effects.

Utilization: The present results idhicane that the G o<t

and helmet-Toader Toree-cueing ssstems aree etbeetive m




ANPE E- e backpir Maddule

providing Joree ones 1o the priot. Howeser, reduction
Coostnnt pressunzation below thar wsed oy the presen ~tuddy
= rered, The Goseat svsiem proved tahie an inelleeny e
deviee tor providing su~tarned Gofoading informanion 1o
the o Cominmng coetng svstems does ot provide
enhanced torce-cueine capabiliny Yor <ustained G

mareny ers,

Benefits: The resulic of this researeh wall be utifized in
detining requirememts needed 1o desiogn valid foree
cuemy devices tor Hheht <onulation ol realiste comhat

manens ey,

tFHRL Contact:  \lved Loee
VFHRL/OTG
Wil AFB AZ 853221
Vutovon 1710561
Commercial (6012} 988-0541

Title: Comparison of Color Versus RBlack-and-W hite
Visaal Display as lndicated by Bombing Performance
in the 2835 TA- L Flight Simulator

Description: Wb the prolifervation ot ealor conputer-
generated magery (GG svetemes there has also heen o
trend toward the tse ol color <y <tem= 1hehy <imulaion.

Fhe researeh inoahis areas the aeed tor color, has been

07

mconclusive, Same stodies <how endancenment resalting
Frome the use of color 10 some specifie instanees. while
others <how aone at atl, Te seems elear that iosathicien
information i~ anvailable at present w fully aceept or reject
the wse of color in ~nndation. The prableain briet. s o
wain sulbhicient information on the sabject of color versos
black andd white in simtation (o deterniiae the atidin o
color presentation. Toward  this ende a0 stndy was
developed to comprare bombing ~cores in both color aud
Wack -and-white  presentations. The General Fleetrie
2835 hight-vals e projected color svstem was used i this
studv, This simubator i< nsed by the Ny far air-ro
grovund weapans delivers raining o the TA- L arerats,
The svetem consists basicathe of ahree CGL images
projected on thiree seveens surrounding the cockpit. This
presentation allows tor 210 hovizontal and 08 vertical
viewing, The pilor Hhes o desgnated bombing conrse
real time. redeasing his hombs on o bombing circle. The
ds=ociated computer s programmed to <core the
snpartant release parameters as well as distanee and
devection af hit from the targer, Ten highbye shidfed and
enpericneed tastractor pilot served as sobjeers o this
studs. Five of the pilots tlew vepeated bombing runs in
which color was presented for the Test half of the nission
and blaek and white duving the second halt. The other

five pilors veversed this procedure. swith black and white

s




presented first and then color. The black and white and
the color were carefully controlled so as o be presented an
the same luminous intensity. Analvsis of these data
showed that. when bombing seores are used as the
eriterion. there was no statistically significant difference
between color and  black-and-white performance.
\lthough user acceptance of color systems may be a very
important factor. at present. there s no compelling
evidenee 1o support the added expense of color in flight
simulation. A great deal more research is required,
particularly in the area of transfer of training to the
operational setting. The preseat study does not support
the need tor color in light simulation.

Utilization: Since 1his is the first study 1o use the same
6L presentation both in color and in black and white ina
real-time performance task of weapons delivery. it points
the way toward direct evaluation of this area in more
refined approaches,

Benefits: The potential benefit of this study and follow -
on studies with more relined measurements will allow
better determinations with respeet to the cost beaefits of
including eolor in complex flight simulation.

AFHRL Contact:  Robert 8. Kellogg &

Robert R. Woodrutt
\FHRL/0TG

Williams AFB AZ 8522}
Autovon 17 10501
Commercial (002) 988-0501

08

Title: Simulator for Air-to-Air Combat Visual
Dysfunction Study

Description: The ps)‘('hoph_\'siulugirul afrereflects of
fiving the Simulator for Air-to-Air Combat (SAAC) were
evaluated and the physical or mental  dvsfunctions
hrought on by such training were determined.

Utilisation: Tt was found that several instructional
strategies and  media caused varving degrees of
psychophysiological disturbances. such as room spinning
around after Iving down at night. and  flashback
appearances of checkerboard-like squares before the eyes
with sudden awakening at night. The results of the study
were used to improve instructional methods. o brief
students on visaal impact of the SAAC and continue
effurts 1o deseribe the cause.

Benefits: Such dysfunctions. if occurring in actual
flight. are of major safety importance. Docunmentation of
thix data could affecet poliey both in the SAAC and other
visual simulators. This should help 10 ameliorate
aftereffects that include meatal and pereeptual
disorientation and should improve SAAC training.

W. Nelson

AFHRL/OTGO

Luke AFB \Z 85300
\utovon 853-7058
Commercial (002) 935-7058

AFHRL Contact:




ONGOING R&D

Title: A-10 Combat Scenario Development and
Evaluation: Low Altitude Simulation Training

Description: An effort is underway to examine the
feasibility of providing supplemental Basie Auack
Maneuvers and Low Level Navigation training using the
Advanced Simulator for Pilot Training A-10 aircraft
configuration. Specifically. the research will assess the
effect such training has on staudent airborne
performances.

Utilization: The effort will help determine the utility of
full mission simulators in training low altitude tasks. The
result will be directly applicable 10 A-10 training svllabus
development.
AFHRL Contact: Byvron J. Pierce
AFHRL/0OTG

Williams AFB AZ 85221

Autovon +71-6561
Commercial (602) 988-6561

ASPT CIG Hill Air Foree Base Environment

Title: Combined Effects of Weather Elements on
Pilot Performance; F-16 ILS Training Study

Description: The high fidelity ground-hased simulator
provides an enhanced capability for training
instrumented landing system approaches under simulated
adverse weather conditions. A need exists to determine
the effects various weather elements have on student
performances in the simulator. The objective of this
effort is two-fold: (a) to determine the effect of wind
velocitv. wind direction and visibility on pilot
performance and (b) to apply this information to the
development of an effective simulator scenario for
training landirg approaches using the instrumented
landing system under adverse conditions.

Utilization: The results of this effort will apply to issues
concerning the development of simulator training
scenarios for F-16 pilots.

AFHRL Contact: Byron J. Pierce
AFHRL/OTG

Williams AFB AZ 85221
Autovon 474-6501
Commercial (602) 988-6561

Title: Human Operator Control Strategy Model

Description: The objectives of this effort are {a) 10
identify human operator characteristics that should be
incorporated in a model of control strategy learning in
aircraft pilots. (b) 10 develop a model based on theory-of -
control strategy development and learning. and {c) to
conduct extensive validation tests of the model. The long
range goal of this research is o provide a measurement
system that can quantify the effect on skill development
of various flight training procedures.

Utilization: This research will (a) provide useful
information for the design of all training devices, (b)
provide a means of specifving cost-effective training
methods. and (¢) provide a means to predict with known
confidence limits a pilot trainee’s control performance
under various flight conditions.

AFHRL Contact: TM. Longridge
AFHRL/OTG.

Williams AFB AZ 85221
Autovon 474-6561
Commercial (602) 988-6561
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Title: Air Combat Mancuvering Performance
Measurement System Development and Fraining
Effectiveness Evaluation

Deseription: This system is being developed to quantity
tactically  meaninglul otfensive and defensive
mancuvering performance. The svstem w il be
compatible with the Simulator for Nir-to- Air Combat and
\ir Combat Mancuvering Range/Tnstrumentation
(ACMR/D. Transfer-of-training  studies are projected
when the ssstem becomes operational.

Utilisation: The quantitication ol individual/ani
combat readiness in the airco-arr tash/Tacteal \ir
Command traiming and operational vits will provide for

better measures of piot and unit readiness,

AFHRL Contaet: Orie V. Stattord. Jr.
\FHRE/OTGO
Luke AFB AZ 83300
\utovon 833-T058
Commuercial (002) 935-T058

Title: Automated Performance Measurement System
-5 Aireraft

Description: Deselopment s continuing of 4 protots pe.
automated  performance measurement system for an
operational flight craining sicmulator. The sastem for the
C-5 \aireraltis to be shipped to Alas AFB in Aprit 1981,
and beginning in .\'1-|m‘||||u'r 981, a two-vear evaluation
of the system will be initiated. Following vcompletion of
the simulator measurement system. a companion airborne
measurement ssstem will be developed and integrated
with the simulator systen. The combined svstem will
allow for the eomparison ol airerew performances
measured both i the simulator and in the aireraft.

comparisons which should greatly tacilitate unswering

eritical trans=fer-of-training questions coneerning aireres

training deviee effectiveness,

Utilization: The C-5 Performance Measurement System
will provide Military virhift Command with the means
for quantitativels assessing the training effeetiveness of
C-5 N atreres training. \sa prototy pe. the system will ad
in the tunetional specilication of measurement svstems
for futare giveratt, The svstem should be ol special
interest to \ir Traning Command in identifving
MEASUTEMen] Fequirements for l;lnkl'r/!run.~pnr|/lmmlu'r

trning.

AFHRL Contact: Ronald Hughes
AFHRL/OTG
Williams AFB AZ 85221
Autovon 171-0501
Commercial (602) 988-656)

Title: Air Combat Maneuvering Diagnostic
Methodology Performance Measurement

Description: \n iterative analvsis of data collected un the
Couod Stick tadex is being made using eaphasis on the
Tactical \ir Space (TACSPACE) measurement structure
coneept. in order o determine the utitity of that coneept
i providing real-time presentation performancee data.
The Good Stick Index is aomeasure of the training Tactical
Air Command and Aerospace Defense Command pilots
receive during Vir Combar Maneuyering (ACM) iraining

programs at the Vought Corporation Simulation Facitin,

Utilization. This effort should ympact the hasie
technology  concerning  performance  measurement
apphications e an NCM simuolation environment. The
results may also dead to use of improved ACM measures
hoth on the simulator and the ACM Range/
In~trumentation. The development of o fanctional
specilication for a performanee measarement system.
whieh can be inplensented anthe Simuatator for Vir-1o-
A Combat (SVAC)L will also deseribe for the SAAC
progrannning ~tdl the tunctional requirements for
~oftware 1o dmplement the developed performanee
measirement  methodology, with the information
presented to the Tosteuctor PHot in the veconsiended
tormats. It should be possible Later to apph this index o

range performanee in actual airerafr.

AFHRI Contact: W, \e¢lson
AFHRLZOTCO
Luke \FB AZ 83300
Autovon 833-T058
Commercial (002) 935-7038

Fitle: Air Foree Skills Maintenanee and
Reacquisition Training Research Program (Project

SMART)

Description: Project SMART (SKills Maintenance and
Reaequisition Training) has been designed to develop and
validate comprelensive, quantitative. objective

provedures which will permit the Vir Foree to manage an




individualized flying training program 1o provide
aceeplable airerew mission readiness at minimun cost.
This objective will be achieved through the orderly
accomplishiment of the following research phases: (a)
preliminary evaluation of Project SMART methodology.
(b) identification and definition of eritical flying skills
and the development and 1est of objective procedures for
measnring them. (¢) measurement of the retention of
utisston readiness skills as a function of duration of
periods of no flving, and (d) evaluation of the
effectiveness of alternative programs designed to
maintain and foster rapid reacquisition of these eritica)
skills. Project SMART  was initiated in 1978 with
participation by the Strategic Air Command and the
Tactical Air Command. This research was sponsored by
the Air Foree Directorate of Operations. Plans. and
Readiness. Since thea the Tactica) Air Command program
has completed Phase Land a portion of Phase 11 research.
This work has fucused on air-to-surface weapon delivery
and air-to-air combat tashs and skills. Research is in
progress to develop a comprehensive set of measures and
critival flving skills that can be muade in flight. in
stmulator. and wsing other ground-based skill
measuremient procedures. The F-L F-15 and A-10
systems are being studied in the development of these
measures. In the Strategic Air Commaad  research
program Phase | research has focased on the B-32 Jow
altitude bomb run emploving the major weapon delivery
modes. Analysis of radar navigation wéapon defivers
aecttraey has been initated, as well as a study deseribing
the performiance of the Eleetronie Warfare Officer.
Measures of wireralt commander and capilot performance
are being developed through analysis of the approach and
landing and in-fligh refueling asks. The skill
measurement efforts with the B-32 crewmen  have
emploved  existing in-flight and  simulaor training
performance data. s the crew performance/skill
measures are developed and validated. they will be
applied o training programs using the new B-52/0C-135
Weapon System Trainer and the companion trainer
aireraft as these systems are implemented within the
Strategie \ir Command flying training program.

Utilization: Skill measurement procedures developed by
Project. SMART will be used by A\ir Foree training
managers to assess the effectiveness of current and
npeoming training wethods and equipment and 10 guide
i the fine tuning of future training programs to
maximize the gain in Air Foree combat capability per unit
of training resources used.

AFHRL Contact: Fdward E. Eddowrs
AFHRL/OTG
Williams AFB AZ 8522
\utovon 1746561
Commercial (602) 988-6561

Title: Cognitive Aspects of Energy Management

Description: This rescarch is investigating the utilization
of effective energy management strategies to control
aireraft. \ non-real-time vehicle control task will be
presented 1o subjects via computerized presentation. This
study is thus invesligating experimental and strategie
factors influenicing pilots” cognitive abilities.

Utilization: Results of the research effort will be used 10
develop procedures for emploving non-real-time tasks as
pretraining aids for difficult and dangerous flving tasks.

AFHRL Contact: Joseph DeMaio
AFHRL/OTG
Williams AFB AZ 85221
Auwtovon 171-6561
Commiercial (602) 988-6561

Title: Acquisition of Weapons Delivery Skill

Description: The acquisition of skill in the operation of
weapons delivery systems in advanced fighter aireraft js
of continual interest among training management
personnel. weapon svstems designers. and  operations
persannel in Air Foree tactical units. The purpose of this
research effort is to examine variables affecting the
acquisition of weapons  delivery skill such as pilot
experience level duration of non-flving status and
weapons svstems characteristies {eg.. manual versus
mmpuh'r-;nssisu-d). The results of this effort will provide
for the reliable projection of weapons skill degradation in
the  pilot population as well as indicate  potential
modifications to weapons systems operational
requirements fo facilitate acquisition and retention,

Utilizsation: This effort will provide jnformation
necessary for the maintenance of air combat skill in Air
Foree tactical units by providing rates of skill degradation
and skl acquisition of advanced weapons delivery
svstems for speeific phiot populations. \n additional
henefit will bhe the identification of simulator iraining
technologies for the maintenance and acquisition of

weapons delivery skill.

Alfred Lee

AFHRIZOTG

Wilhhams \FB \Z 85221t
Autovon 1740561
Commer-ial (002) 988-6561

AFHRL Contact:

- -




ASPT €16 Weapons Delivery Range

Title: Foree Cue Requirements for Air-to-Surface
Weapons Delivery Simulation

Description: \ iransfer of training study was conducted
on the Advanced Simualator for Pilot Training in order 1o
evaluate the etfects of the following metheds of simulator
foree cueing upon subsequent transfer the aireraft
during \-10 conversion training and \-10 atr-ta-surface
weapons delivery training: (@) six-degrees-of-freedom
platform motion. (1) G-seat and G-suit. () G-suit alone.
and (d) no foree cueing. The Goseat was not evaluated
separatels. Nl of 19 B-course students from seven \-
10 classes were used as subjects. Following graduation
from  Undergraduate Pilor Training.  these students
attended T-38 Lighter lead-in training prior to beginning
\-10 Combar Crew Training. The subjects flew
conversion and air-to-surface weapons delivery
maneuvers in the \-10 simulator (where automated
performance measures and weapons delivery scores were
recorded) and in the A=10 aireraft (where instructor pilot
ratings of Iving performance and gunnery range scores
served as eriteria). Analvsis of the data is currently being
conducted 1o determine the relationship between flving
shills exhibited in the \-10 simulator and those shown i
the \-10 aireralt.

Utilization: Thi~ rescarch will produce data that will
have direct impact upon the definition of A-10 ~tmulator

requirements.

AFHRL Contact: Rebeeca B Brooks
AFHRL/OTG
Wilhams AFB AZ 83221
Autovon 1710501
Commercial (602) 088-0501

Title: Vertical Cueing for Low Level Flight

Description: A series of parametric studies desigoed 10
investigate the effects of vertical cues on the ability 10
conduet various low-level flight tasks are being
conducted on the Advanced Simulator for Pilot Training.
The independent variables include cue height. shade.
density, shape. askh altitade. airspeed. and  pilot
experience. The studies are being conducted in the F-10
configuration of the simulator using pilots who are
transiioning to the F-10 aireraf1.

Utilization: The results of these studies will impact the
design of the visual scenes developed to support training
research in other flight test applications, The results will
also provide data regarding the role of vertical
development in the perception of height. depth.
movement in depth. and surface orientation. Tt s
anticipated that the information rvegarding visual
pereeption can he used to design a simufator environment
1o support part-task training of low level flight. The dats
could also be used by simulator svstem designers to sel
minimum specifications for visual displays.

AFHRL Contact:  Vlizabeth Maron
AFHREL/OTG
Wilhams \FB AZ 85221
Autovon 7106501
Commereial (602) 988-0501

ASPT GG\ ertical Cues for Low Level Fligh
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Title: Seenario Requirements for Simulated Tactical
Ground Attack Training

Description: The objective of this research is to define,
develop. and evaluate those aspeets of the F-16 tactical
ground attack mission that can be effectively simulated in
the \dvanced Simulator for Pilot Training. The technical
approach s to develop alternative scenarios in which

critical training factors and mission elements can be

wanipulated in a systematie fashion, Experienced taetical
fighter/attack pilots will be used as subjects in a series of
experiments using alternative scenario configurations.
[nitial research will concentrate on the part-task scenarios
of visual target area penetration. attack. and egress. Those
aspeets of nission planning. weapon system operation,
and tacties selection under the pilot’s control will be
studied to identify the skills which ean be enhaneed by
simulator training in high threat scenarios.

Utilization: The results of this research should impact
simulator design and procurement decisions for future
fighter/attack aireraft simulators. The results should also
impact the development and evaluation of tacties In
prroviding a tes) bed for empirical testing as an adjunet o
theoretical model manipulations and speciad CACTCISes.
Effective simulator scenatios should prov rde a
mechanism for enhancing pilot shills for those aspects of
tactical missions which are normally only v\ln-rivm-«'d n
aetual combat. A dramatic inerease in mission readiness s
possible, \dditionally. the effect of enhanced pilot shill
can be evaluated relative to existing models of foree

elfectiveness,

AFHRL Contact: Fhzabeth Martin
AFHRL/OTG
Williams \FB. \7Z 83221
Autovon 1710001
Commereial {(002) 988-0501

ASIT CHG Ground \ttack Seepario

Title: Visual Acquisition of (ACM) Targets in the
Simulator for Air-to-Air Combat

Deseription: This effort evaluates the limitations in the
Simulator for Air-to-Air Combat visual svstems that
inhibit  \ir Combat  Maneuvering rraining. Tt owill
document the capabilities and provide assessment of

svstem limitations.

Utilization: Potential improved target imagery  for
simulator \ir Combat Mancuvering Training.

AFHRL Contact: W. Nelson
AFHRL/OTGO
Luke AFB AZ 85309
Autovon 853-6561
Commercial (002) 935-06561

Title: Aerial Refueling Display Cue Study

Description: The objective of this research progranm is to
define the visual cue requirements for a C-3/C-1H
verial Refueling Part-Task Trainer. Specifically. the
study i designed o address the issues of field of view
(FOV) and resolution. Preliminary recommendations
have been made based on the results of ongoing aerial
refueling training in Strategie \ir Command and Military
\irlift Command. Further research will extend the study
into the area of transfer-of-training effectiveness.

Litilization: The rescarch results will have a direet effect
on the design and procurement of the C-3/C-111 Aerial
Refueling Part-Task Trainer. The prorurement of an
effective relueling trainer will have a substanual impacet
on the costs of training and of requalifving pilots in aerial
refueling. By removing the need 1o conduet initial
training exercises in the air. the potential flight safens
risks. inherent in this task. will be ~~i;_rnifir;|nl|.\' reduced.
o addition. the life of C-3/C-TH airframes will be
evtended and the need for maintenanere redueed.

AFHRL Conmtact: LG, Lidderdale
(UK Exchange Scientist)
\FHRL/OTG
Williams AFB AZ 85221
Autovon 176501
Commercial (602) 988-0561
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ASPT Aerial Refueling Display

Title: Pilot Memory Structure

Description: Basiv psychological research gasks
emploving response fateney measures are being utilized to
make nferenves regarding the structure/organization of
pilot’s memors for eritical flight information. The pilots
make classificatory decisions vegarding thght related
terms, The time required o make these classifications
will be wiilized 1o make inferences regarding the relation
of the terms in the piloUs memory and the strueture of
that cognitive memory.

Utilization: The results ol this research effort will
impact the assessment of pilot readiness. This research
will also fimpact the evaluation of future traiming aids and
of coekpit designs,

AFHRL Contact:  Joseph DeMaio
\FHRL/O0TG
Willlams \FB \Z 85221
\utovon 171-0561
Commercial (602) 988-0501

Title: Instructor/Operator Station Design and
Instructional Features

Description: In the area of instructor/operator station
(F0S) design. =everal efforts were completed. Advaneed

techniques were developed Tor characterizing important

aspects of tactical performance in flight simulators for
display at the [0S, The work included development and
test of methods for quantifving the importance or value
assigned by students to various performance eriteria and
to the acquisition of various vantage points in the
maneuvering envelope. \lso. methods were devised for
optimizing the use of computer graphics for providing
three-dimensional views of aireraft maneuvering.
Finallv. methods were developed and applied for

svuthesizing 108 displays. This svothesis sought 1o
minimize the need o scan many sources of information
by maximizing the information content ol a finite display
area and by capitalizing on user information processing
characteristics and unigue abilities. \ joint research study
wias conducted on the Visual Technology  Research
Simulator by the Air Foree Human Resources Laboratory
and Naval Training  Equipment Center. The  study
addressed the instructional control over student errors
during the acquisition of a carrier landing 1ask. This
study represents the fiest time that the freeze feature has
been systematically investigated for any perceised
instructional value in the simulator. The results are
currently being analyzed. The data have importance for
non-carrier approaches as well. including Instrument

Landing Svatem approaches. weapons delivers, ete,
&) P I A

Utilization: Work in the analvsis of 108 design
requirements will impact the design of Tuture 108« The
results of these studies are of immediate interest and
value to the Deputy for Simulator Procurement. Studies
such as that on the instructional use of the freeze feature
will benefit users of simulators, such a~ the \ir Training
Command and the Tactical \ir Command. in making
optimum use of instructional support features currenth
found on existing simulators,

AFHRL Contact: Ronald Hughes
AFHRL/OTG
W rttiams \FB \Z 85221
Autovon F1-0501
Commercial (602) 88-6301
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In~tructor/Operator Cansole tor ASPT

Title: Tactics Training Research

Description: The development ot the Tugh-threan eround
attack emvironment continued. with expansion 1o the
Vhvaneed Simulator tor Piler Training (ASPT) F-lo
aiveraft configuration as well as tor the \-10 areralt
configuration.  Company-size  larget arrayvs depicting
armor-pe targets were fuplemented  Hor the  \-10
~eenari s were representative ar detense threats tound
at the Tevel of the motorized Soviet rifle division. Threat
Bebelinn (enmamodeling <tandpoint} has emerged as
senificant area of concern i tactical training simulation,
The tmpact= of computational constraint= on high-fidelin
real-tinne threat <simulation must be determined. From
the stimipoint of viswal system requirenents. the topract
ol poor resalution o target detection performanee was
overemme inopart by varving the crittcal dimensions ol
targets as a funetion of range, Similar eftorts ave being
evaluated for depicting the eritical vistal enes associated
with the kaunch and hight of air defense threats. These
efforts have indicated that design tradeott= Tor resolunion
may be possible under certain taetical simulation Task
conditions. Several individual stndies have dealt with the
requirement tor low-tevel visual cues. The ioverted

“eone’” has been used to etfeetively provide for varving

i

densities of low-level visual cues. While some haseline ol
tervain erashes must sull he attributed 1o inadequare
visual cues. studies have shown that the majority ol
crashes must be attributed o the high level of sk
loading associated with operating ina high-threat tactical
environment. \ study was also run to determine the
effects of threat suppression on A-10 suevivabilinn and
mission effeetiveness. The threat suppression study has
important implications for predictions of A0
~arvivabilitn and mission effectiveness in high-threal
close air <upport envivonments. Work i~ continuing on
the nse of moving models to display muhiple air defense
threats and for the efficient display of moving targets
utibzing a finite number of moving models, In the area ol
air-to-air combat manewvering, efforts were intiated to
mahe use of  non-real-thne engagement simulation
models. suech as TAC BRANLERD tor condncting
sensttivity analvses of visual svstenn design variables and
their mpact upon ~tmulated tactical pertornanee
capabilities and outcomes. \ chiel use of models ~uch as
TACBRAWLER will be toassistin identifving behayioral
issues i air-to-air combat. issues which will have high
priovits Tor use of ASPT/E40 configuration. onee an aie-
to-air capability s achieved. Future plans for the use of
the ASPT/E-16 cockpit assume potential involvement in

the Advanced Fighter Technology Program,




AN CHG Ground Threat Displays

Utilizsation: The work over the past sear has
demanstrated signiticant advanees i the extent to which
a Hight <hmubator way be used For naetival aireres
traming. especially in the air-to-ground attack role. These
data have  great dmpheations Tor the Tactical - \ir
Command. Tndividnal ~todies which have dealt with
overcoming the problems of poora istal sy stem resolution
(e i the areas of target detection and Tow level cues)
will tavpaet Tatare simulator requirements, The breadth
of tactical tashs now possible in the \=I0 and Folo
vonhigurations ol 1he Advaneed Simalator tor ilo
Traiming provides Tov an ideal test bed where issaes/
technology. et afteeting tactical performanee can be

evaluated under controlied conditions in the simulator.

706

AFHRL Contact:  Ronald Hughes
AFHRL/OTG
Williams~ \FB AZ 83221
\utovon $71-6501
Commereial (602) Y88-0501

Title: Operational Test and Evaluation Handbook
for Aircrew Training Deviees

Deseription: The \ir Foree plans extensive simulator
procurements in order o maintain operational readiness
and reduce training costs. These simulators will be
emploved across the entire fhight traioimg specirum.
beginning with Undergraduate Pilot Training.
continuing throngh Combat Crew Training: and.
culminating in the maintenance of proticiency i aiverew
shills. The eritical requirement is that these simulators
provide a training medium that enhances airerew qualin
while using fewer resources than would be consamed Iy
the aireralt. Sinee significant Department of Defense
investments depend on the capabilities of these
~imulators. their training effectiveness must he
thareughls and aceurately evaluated. Mthough the \ir
Foree plans to conduet a series of tests and evaluations on
these devices, the methodologies and techmques by which
these are to be &l('(‘iilllpli~|ll‘(l has not been determined,
What can he <ated with certainty i that a
multidisciplinary  approach  will be required. \toa
minnnune. thorough tests and evaluations will inclode
considerations ol trainiog capabilities and transfee. media
utihization. human engieering, device reliability and
maintainabilit . and lite-evele cost<s Knowledge from the
fields ot psyehologo. education. engineering and
cconomies must be combined 1o provde 4 cohesive
approach. Consequendy o handbook is required that will

do the following:

Lo Determine appropriate mcthodologies thar can be
utibzed as <tandards for assessing simulator traiming
etfectiveness. The major elements o this eflore will
include () application o alternate definitions of training
elfeetiveness suitable for various systems (b) selection of
measures and technigques that will salidly and reliably
evatuate levels of andividual tsh performanee tar both
student and instruetor/aperator personnel {items 1o be
considered include appropriste statistieal analyvses,
sinple sizes. sample representativeness. amd training
eriteria selection) e investigation of studeat/instruector/
operator/irnining manager attitudes and their ipact on
~tmulator aceeptanee, utilization. and contideace in the
traning program. (d) insestigaion of the relationship
between  svstem availabilite and reliabilinn: and the

capability 1o maintain the ended iraiming program.

2. Determine appropriate techinques to evaluate system

cantrol features such as the instructor/operator console:




- v -y

adaptive training provisions: system operabilitv: and
special system training capabilities such as freeze. reset.
automated plavback. and prerecorded demonstrations.

3. Determine the appropriate composition of the
Operational Test and Fyvaluation Team in terms of
disciplinary skills and experience.

1. Determine the resources necessary to conduct
Operational Testx and Evaluations in terms of personnel.
hardware. and software.

Utilization: The rescarch results will (@) provide \ir
Foree leadership with direction in making sound
decisions inallocating huge expenditures on airerew
simulators. and (b) provide the operational Air Foree
units proper methodology in the planning and cenduct of
airerew simufator test and evaluation programs for a

variety of svstems,

AFHRL Contact: T. Il Gray
AFHRL/OTG
William~ AFB \Z 85221
Autovon 174-0501
Commercial (602) 988-6301

Title: E-3A Mission Simulator

Description: \n effortis underway to assess the features
and capability of the E-3\ Mission Simulator. including
s instruetional tvpe features and capability of simulation
support function. The effort will also assess the human
factors engiaeering of the support capsule and its training

capability,

Utilization: The data from this effort will be used to
support mission crew training and qualification. as well
a~ continuation and upgrade travming. by identifving
needed improvements in the Mission Simulator and o s

utilysoe o

AFHK, ontact: N\ . N\eleon
AFHRL/OTG0
Luke \FB A7 83309
\Vutovon 833-T058
Commaercial (002) 935-7058

i

Title: Companion Trainer Aircraft

Description: Strazegic Air Command has proposed the
operational use of a Companion Trainer Aircraft (CTA)
to augment continuation training for crews B-52 G/l
aircraft. The CTA will be a low-cost commercial business
jet. configured 1o provide skill maintenance in the areas
of (a) low-level navigation, {b) low-level bombing. (¢) air
refueling rendezvous. () instrument procedures. (e)
missile launch, and () electronic warfare procedures.
The CTA will be used 1o train all erew members except
the gunner. The CTA Project Office at the Aeronautica)
Svstems Division. Wright-Patterson  AFB. asked Air
Force Human Resources Laboratory to assist in defining
the training and human factors considerations
appropriate for the CTA. The recommendations from this
study are to be used ax an aid in evaluating contractor-
proposed CTA configurations.

Utilization: The \ir Foree Human Resources Laboratory
i~ serving as an integrator of training and human factors
issues through extensive coordination with other
interested organizations.. Farlv AFHRL involvement in
the CTA project provided an opportunits to structure
CTA configuration eriteria on the basis of training and
human factors requirements. So far. the Air Foree
Human Resources Laborators has provided the CTA
Project Office with recommendations that will pguide
them in evaluating contract proposals. These
recommendations define minimum (raining
requirements and should highlight any contractor
proposed variations which would negatively impacet CTA
skill maintenance potential,

AFHRL Contact: Milion Wood
AFHRL/OT
Williams AFB AZ 85221
Autovon 17-14-0501
Commercial (602) 988-0501

Title: Assessment of Workload and Prediction of
Performance by Combined Psy(‘hoph_\'siologi(‘a] and
Behavioral Techniqnes

Deseription: The objective of this research is to develop
physiological measures of pilot attention and workload.

Fhese measures will ultimately be used in conjunction




with behavioral nieasures o pilol attention and task
ditficulty in order to optimally  structure Hight
simulation training programs and equipment. Ooe initial
objective has been o establish aboratory procedures tor
handling  the  large quantities of data involved in
psychaplivsiological  rescarch and e ensure that all
components of the computer baboratory were functioning
properiy. The variables of heart rare, shin conduetanee,
respiration rate. pulse transit time. cortical evohed
potentials, and exve movement have not been inyestigated
simultancously in previous research. A second major
ohjective of tlos study 15 1o investigate the
interrelationships of these variables with each other and
with perforniance on behavioral information processing
tash~ \ simplified Laborators flight simulation provides
the behiavioral tash which is being used to study the
various  physiological variables. Heare rates ~kin
condurtanee, respiration rate and pulse transit time are
being <tudied as indicators of autonomic arousal. The
cortical evoked potentials are related o atientional state

and the complesitn of stimuli emulation environment.

Utilisation: The measures of arousal (heart rate. <kin

conductanee, respivation rate. and pulse transit time)

reflect, inoa Eross  Sense. the dt'gn'(' of hllllj{'('l
mvolvement in the tashe Moo both the early and Tate
components ol the cortical evohed response vary with
tsh ditficuls and performanee. Vssessment of human
performance has become more difficult as the complexiny
of man-machine systems has inercased. The point has
been reached where hehavioral research must step bevond
the mits imposed by quantifying behavior interms ol
motor responses only. Pavehophysiological assessment of
the internal state of the operator shows promise of
providing the 1ools 1o take this step. By conbining
behavioral and psschophysiological assessments. a nore
comprebensive profile of human performance should
enrerge. This should permin a greater understanding of
the conditions under which perforniance deteriorates and
~hould point o training weehniques and training
cquipment configurations  that will  masimze pilot

pertormanee.

AFHRL Contact:  George Buckland
AFHRE/ZOTG
Willhams \FB \Z 85221
Autovon 1710501
Commercial (602) 988-0501
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TECHNICAL ACHIEVEME

Title: F-16 Aireraft Turbulence Study

Description: \ study is underway to determine whether
incorporating various levels of turbulence in the visual
seene. instruments and G-Seat of the Advanced Simulator

for Pikor Training (ASPT) F-10 cockpit can improve in-

simulator performance in a subsequent moderate
turbulence condition. \ireraft motion due to wrbulence
i~ not predietable by the pilor, When it oceurs, it informs
the pilot of a condition whieh musi bee reacted 10 in order
to control the aiveralt. In this studv. motion due 1o
turbulence was simulated by instrument and visual seene
Jier and by the inflation and deflation of  G-Seat
bladders, Plaform motion was not used. The 18 Tactical
Vir Command pilots participating in this studs all had
presvious experienee in tighter aiveraft and were
transitioning tu the F-1a. Nine of these pilots were
trained i the ASPT/F-10 contiguration on three tashs at
three ditberent lesels of turbulence. The tashs were
mstrument fanding svatem, 30-degree dive bamb, and
strabe. These pilots were the expernnental group. The
other mine pots received ASPT/E- 1o trarning un the
~amie three tashs bt with no techalence. These prlors
were the control group. Pilors i the experimental group
experenced tash/imrbulenee conditions in g speeiadiy -
talanced arrangement that exposed cach pilon o all the

l’lllll|||I|i|l~ [RIA} |lll|\'|lt‘ HI'II"I'.

Utilisation: It was expecied that this ~tudy would show
that prior traeyng with rurbalence would enable pilots to
perform better i subsequent turbulent conditions than
woald piots who had  not received prior training.
Prelimmary anahvais of  results shows  that his
expectanon was aot realized. As o matter of facr. the
control group <eeins to have out-performed  the
expeomenal group on the eriterion trials. Apparently.
the trainmg with turbuteoee was disruptive rather than
beneticial. A testative canclusion to be drawn is that,
~tnee the subyecets were all experienced fighter pilots, thes
afready had fearned how 10 react w0 tarbulence.
Turbulenee experienced by the experimental group did
not improve skhills which were alreads  developed.
Turbulenee mas have disiraes g the exvperimental group
from the task of learning the V- o, resulting in redueced

eriterion performance compared to the control group,

Benefits: This research can influence the milization of
the <Tlabus for the 1210 Full Mission Simulator.

- -

ASPT GG Hill Ser Foree Base Faoviromnent

AFHRIL. Contact: R. Woodrutt
A\FHRE/OTG
Wilham< AFB \Z 85221
\Vatvon 17100010
Commereial (002) Y88-06501

Title: Interface Between the Simulator for Aire-to-
Air Combat and the Advanced Simulator for Pilot

Training

Deseription: The SANCASPT Tntertace (SAIN) Project
demonstrated that two simalators at widely separated
geographical locations could be used nan iteractive
mode for air-t-ar combat aenal retueling. and varnons
tactical scenarios. The deviecs used were the Simalatar
for Nir-to-Vor Combat (SAAC) and the Ndvaneed
Stmpalator for Pilor Training (ASPT). The SAAC
simulator s installed ac Luke AFR. approximael 30
miles west of Phoenin: ASPT s installed ar Williams
VFR. approvimatels 300 miles vast of Phoeain, SAAC s
comprised of 1two F-1 corkpits mounted on svnergistic
sixv-degree-of-Ireedom motion svstems. Fach cochpt s
enclosed by eight cathode rav tobes (CRTS) and

collimating windows displaving the visual seene and




ANPT MIG-2T Moving Maodel

affording the pilot a nearly unlimited field of view. The
visual display i provided by oan electronie synthene
terrin generator and a camera model aireraft image
generator, Fach pilotis furnished a representation of the
mancuvering of the adversary aireraft. Goseats and G-
saits provide vibration cues o supplement those from the
motion system. The gunfire trajectories and  missile
trajectories are computed so that the scoring svslem can
acenrately assess hits during simualated  engagements.
Fach cockpit m the ASPY is enclosed within a sesen-
chanoel visual display subsystem. The svstem is presentls
configured as an V=10 aireraft on cockpit = A7 and as an
Fo1o aiveraft on cockpit "B however, it can shimulate a
variety ol aireraft. Varions incompatibilities existing
between the two ssstems had o be overcome: for
example, SAAC operates at an iteration rate of 20 times
per second whereas ASPT has a rate of 30 times per
secomdd. The most inespensive manner of integrating
these wo computer-controlled  svatems was through
dedicated Tand fines leased from the elephone compans.,

Utilization: The tolluwing capabilities were
demonstrated: Both <imulators coutd be preset 1o
common initialization point using  predetermined
displacements. The pilot in the SVAC could observe the
ASPT represented as a MIG-2T Simultaneoushy . the pilot
in the ASPT observes the SAVAC pilot maneuvering., also
represented by a MIG-2) moving model. The pilots are
Tree to perform any rn-qnirl-d change in attitude or power
necessars ina real-world sitation w obtain a kil Fach
ssatem independentiy determines whether i pilor has
been suceesstul in causing the destruction of the other

participant.  \ confirming message from the winning

system computer informs the losing svsten computer of
the Kill. At this point. both systems freeze in the
condition existing when the vietim was terminated. This
ssstem has demonstrated that it s feasible o intertace
modern simulators which are physically remote from
each other. The application of this principle with
utilization of more sophisticated methods of data
transmission will permit a new spectrum of simulator
usefulness in improving and maintaining the combat
skills of operational airerews.

Benefits: Theoretically it had been assumed that twe
geographically separated simulators could he
interconneeted to operate inan integrated mode., This fow
cost., low priorits project proved for the first time that i
could be done. The project serves as the foundation Tor
practical implementation of  similar but more
sophisticated wtihzation of his mode of - simulator

operation,

AFHRL Contact: Glen PP. York
AFHRL/OTF
Williams AFR AZ 83221}
Nutavon 1716501
Commereial (602) 988-0501]

Title: High € Cue Optimization

Description: Rescarch was conducted 10 optimize, in
terms of both hardware response and sofiware driving
philosaphies, the effectiveness of pueumaticatly operated
helmet loader, G-sear (air bladders and beliows). and (-
suit Theht simulation subsysienis for high performance
arreraft, such as the Advanced Simulator for Pilot
Travning (ASPT) F-16 aircraft configuration. The
hardware effort was directed m unproving the response
Jag and bandpass of the Goseat syaem through bench test
analvsis of the Bimitations of cach component. The resulis
of the software drive philasaphy research indicate the
following: (a) The Pressure cue versus posiion cue
driving philosophs dichotomy may be partially solved n
applying pressure cues ina specifie Gorange while
position cues become dominant in another G-range. ()
Proper cues for ground aveelerations may be quite unlike
those appropriate in air maneovers (pvrh;q» another area
of pressure versus position dominanee). {¢) Original
driving philosophies for roll maneavers may need to he
revised or even reversed: various components of the (-
seal svstem should respond hased upon roll velocity,
while other components should respond hased upon roll
aceelecation. {d) Original driving philosophies for many
components of the svstem  has

ed upon translational
aceclerations may need to he revised in order o improve
G-simulation. especially for high performance aireraft.




ASPT F-10 Cochpit Module

() Use of a G-suit or helmet loader in conjunction with a
C-seat will alter the optimum drive philosophy. (1)
Response time improvements can make buffeting.
renway rumble. and other special effects feasible in a
preamatic system. (g} Drive differences based on gear up
or gear down can enhanee anding cues from the Gesen
syoteme NAS Y/ Langles™s helmer loader SValene Wi on
foan to the \ir Foree Human Resources Laboratory tor
evafuation o the -0 project. Technical problems of
pilotcomfort. freedom of movement, and cue levels were
worked on and improved. Work in this test and

evaduation mode is continuing,

Utilization: This research is expected to be ol use in
future simulator design. Goodyear \erospace visited the
facilinn 10 experience and discuss these resubis. and

Singer/Link i< aware of some of these findings.

Benefits: Better Gocues Lor pilo trabming in simulators
{especiatly high pecformance aireraft). emulation on

\SPT of Gocueing designs,

AFHRL Contact: David R, Lee

AFHRE/OTE

Williams \FB AZ 83221
\utovon 1710501
Commercial (602) 988-0501

Title: Simulator for Air-to-Air Combat Svstem
Refinement and Enhancements

Description: The svstem enhancements implemented on
the Simulator Tor Vir-10- \ir Combat (SAAC) ineluded
the addition of & video gunsight camera. expanded and
refined M 9 and AIM T missile trajectors envelopes.

and new program load (Dial-a-Plane) procedures which
provide a flexible combination of aireraft performances
available for operational training and research,

Utilization: The video gunsight camera portrayvs on the
instructor console the visual scene of the engagement as
viewed by the pilot looking through the lead-romputing
gunsight display. The software revisions 1o the missile
envelopes refine the method by which hits are caleulated.
thereby determining weapons scoring more accurately
and hence more credibly. Selective aireraft performance
load greatly expands the utility of the simulator In
permitting performance simulation in a number of
aircraft configuration in either or both cockpits.

Benefits: The enhancements incorporated greatly
improv -+ the training wtility and research capability of the
SAAC, The instructor pilot at the console can more
readily assess tracking performanee of pilot students In
viewing the gunsight vehiele and target as seen by the
pilot being observed. tmproved missiles minimize
possible negative training and Dial-a-Plane opens the
feasibility: of racties development against dissimilar
atreraft through the use of simulation.

AFHRL Contact: Robert 1. Makinnes
A\FHRIZOTGO
Luke AFB AZ 85304
Vutovon 833-7T180

Commercial (602) 935.7180

Title: Advanced Simulator for Pilot Training:
Multiple Moving Models Update

Description: The Advanced Sinvulator tor Prdot Training
CASET) was delivered with the capalubits of displaving a
stngle moving modelin the sisual environment. This was
adequate Tor formiation thight and other tasks requiring a
single moving model. With the change 0 laborators
thrusts o investigate e combat tacties amd raming.
additional moving models in the s isual environment were
required 10 provide moving targets (anks. trucks,
aireralt) and threat simulations (surface-10-air missiles).
Fo savisfy this requirement it was necessary o acquire
additional computational power to perform the trame one
computations on the ASPT visnal ssstem. The two
Systems Engineering Laboratory (SEL) 80 computers
which were supplied with ASPT to perform the frame
one computations were replaced by four SEL 32/75
computers and an array processor. This. together with an
extensive modification o the General Fleetrie special
purpose visual image generation computer. allows display
of up to seven moving models simultaneously.




Utilization: This update o the ASPT visnal svstem is

currently undergaing acceptance testing by the Nir Foree.

having been successfully inegrated 1o the ASPT flight
= . = 1 od

simulation systenn,

Benefits: The increased capabilities provided by the
multiple moving madels will enable research into air-1o-
ground combat tacties using moving targets. forward air
controller aireraft. and surface-to-air missiles
simultaneoushy in the visual environment. For air-to-air
combat tacties. the systen will be able 1o provide mualtiphe
enemy aireralt. These capabilities, together with the A-10
and F-10 cochpits on ASPT. greatly enhanee the research
potential of the ASPT simulator syste.

AFHRL Contact: Terrance K. Templeton
\FHRL/OTE
Williams \FB \7Z 83221
Autavon 1716501
Commercial (002) 988-6501

Title: Psychophysical Criteria for Visual Simulation

Systems

Description: This effort studied a prioritized hst of
prvehophysical asprets of visual simulation svstems for
militars fhight training simulators. The available
literature. operational experiences of simulator
commands. and current cesearch program data weire
as=embled. organized. reviewed. evaluated. and
~ummarized to pravide psyehophysical eriteria for visual

displas s ~ubsyaten.

Utilization: The study provided an assessment of the

efteet on pitor performance of visual system

characteristios, and methods to mimmize negative

features.

Benefits: The study report provides a valuable reference
document for designers of visual svstems.

AFHRL Contact: T.M. Longridge
\FHRL/OTG
Williams AFB AZ 83221
Autovon 1740301
Commercial (602) 988-0561

Title: Pilot Performance and Stress

Dvs('riplinn: Biochemical measures of pilot stress were
taken in conjunetion with Undergraduate Pilot Training
and A-T0 gireraflt surface attack training. The resulis
established that (a) there is a consistent relationship
hetween instructor pilot techniques. and student ptol
~ress. (b)Y siress ineident 1o A-10 sorface attack simulator
training is oot significanthy different from thar obseryed
i the aireraft. (©) the establishment of competence in
both simulator and aireraft tashs is associated  with
measurable changes in bivchemical substrates. and (1)
experienced pilots exhibit a pronounced stress response
when exposed 10 high threat/high workload tactical
sumulator seenarios.

Utilization: These resulis provide validation of the
effectiveness of adsanced simulation traiming for eliciting

realistic stress levels,

Benefits: The results suggest that biochemical
techmiques can be usefully cmploved as metrics to
structure training for optimal stress elicitation.

AFHRL Contact: T M. Longridge
A\FHRL/OTG
Willams \FB \Z 85221
Aatovon 173650
Commereial (002) 988-0501




ONGOING R&D

Title: Video Disk Technology Application to Real
Mission Visual Simulation Scenarios

Description: '\ study  effort has been initiated w0
investigate the extension of Vought Corporation CAPT
technology 1o combat fighter training requirements. The
study involves new developments in three areas of the
full color wide field-of-view visual svstem now under
construction for the Navy AT-WST Project. The first area
of study is the low altiiude image ransformation
algorithms 1o reduce data base requirements, The second
study area is image data base storage architecture and
alternate sources sueh as non-real-time camputer-
generated imagery. The third study area is the addition of
moving models, targets. and other computer-generated

imagery effects.

Utilization: The successful development and imegration
of this technology could represent a major breakthrough
in visual simulation. The non-processing intensive pature
of the systerm would allow a quantum leap lorsard in
ternks of  visual scene devil. testure, and realism
compared 10 the computation bound approach i total
computer-generated imagers systems. The terrain
textural fidelity capabilits inherent in this approach mas
finally provide realistic simulation of ral-world tactieal
environments. Especially notable is the potential for
stmulation of  realistic missions requiring low-level

naviwation for threat avoidances,

AFHRL Contact:  R. Bruee MeCrear
AFHRL/OTE

Williams AFB AZ 85221
Autovon 171-0501
Commercial (002) 988-03061

Title: Advanced Visual Seene Simulation

Description: Coneeptual designs for advaneed computer

mage generation (CIG) systems are being developed in
the first phase of a technology demanstration program.
Vdvaneced algorithims and techniques, which givea higher
fidelinn: representation of the terrain scene than edge
based CIG systemscare being investigated. Thus, aspeels
ol ClG visual and sensor simulation being considered
include data base structure. color/tonal computations,
priorits determination. resolution. real-time processing
effivieney. image qualits, wextured surfaces, shadowing
anti-aliasing, terrain/hydrographical coltural features
and special effeerts, Compatible techniques are 1o be
integrated into a Teasible system concept which
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would minimize ohjectionable artifacts in present
simulations and  provide  betier seenes for training
applications. In - order w0 minimize the rishs, two
competitive contracts have been awarded for the firs
phase. During later phases of this effort. demaonstration
products validating the design should be produced.
Lventually. a new generation C1G - system could be
produced based on the advances made in this study if
cost-effective components can be produced within the
state of the art,

Utilization: Higher fidelity visual/sensor simulation
would enable training some tasks which are currenthy not
practical due 10 svstem limiations, In applications for
both real-time and non-real-time ClG mission oriemed
training. the simalation would be wmore effective.

AFHRL Contact: Wilburn O. Clark
\FHRL7OTE

Williams \FB \Z 853221
Autovon 710501
Commercial {602) 988-6501

Title: Visual Scene — Area of Interest

Description: The computer image generation (CIG)
ssstem for the Mdvanced Simulator for Pilot Training
(ASPT) s limited in the number of edges. and heace
detail. it can display at one time. In order to provide more
visual detail in the pilots area of attention. Phase Lol the
area of interest (AOD concentrated the edges into a
selectable variable sized square ranging from by 11w
the full display. Only selected features, such as mountain
ranges. appear outside the AOL In Phase 1. the objects
were deleted or reinstated as entire ohjects tlashing into
or out of the visual displav. Phase 11 AOL which s
awaiting debugging. acts an the various elements of the
object nstead of the entire objeet providing a much
smoother. and therefore. less distracting transition at the
AOI boundary.

Utilization: \OI Phase 1L will significantly enhance pilot
performance in tactical combat simulation applications by
providing. with minimum  distraction.  the  necessary
visual detail otherwise available only from much larger
and more expensive ClG svstems,

AFHRL Contact: Fric . Monroe
AFHRL/OTF

Williams AFB AZ 85221
Autovon 171-0501
Commercial (602) 988-6506]

| ap . -




Title: Advanced Simulater for Pilot Training
' (ASPT) Alternate Display

. Description: The cathode ray tubes (CRTs) used for the
! Advanced Simulator for Pilot Training (ASPT) are
‘ rapidly approaching their projected life span. Sixteen
replacenient CRTs will be required within the next RA
months. necessitating a combined refurbishment and new

CRT production rate which exceeds past performance frl‘
the CRT vendor. An attempt to alleviate this situation will
be investigated by replacing one ol the presen CRT
assermblios with a [000-line light valve projector. lens.

and rear sereen assembly.

Utilization: Oune channel of the ASPT display will be
replaced with a light valve projector in order to asess it.s
performanee. maintainability. and reliability, 1 it s
suceessTul. the light valve projector will provide the
ASPT display svstem with one alternate source which
should be more readily available and reliable on a
competitive basis. This would also provide ;u.ldilinnul
reliability and maintenance data tor similar projects.

Frie G. Monroe
\FHRL/OTF

Willams \FB \Z 85221
Autovon 47 10301
Commercial {602) 988-06501

AFHRL Contact:

Title: Integrated Cueing Requirements Study

Description: The objective of this effort is 10 identify.
consolidate. and svathesize sensory and perceptual data
germane to the engineering design and utilization of wr

training deviees.

Utilization: The produet of this effort will be a
comprehensive data base for utilization by A\ir Training
Device design engineers and in the development of
equipment speeifications/requirements.

AFHRL Contact: T. M. Longridge
AFHRL/OTG

Willhams \FB AZ 85221
Autovon +7.1-6501
Commercial (602) 988-6501

Title: A-10 Aireraft Training and Research
Engineering Development

Description: Phase | of the Advanced Simulator for Pilot
Training (ASPT) A-10 Project consisted of modifving
cockpit A" of the ASPT from a T-37 to an A-10
configuration. The modification provided conversion and
tactical weapons delivery training for the Tactical Air
Command (TAC) and the capability for the Air Force
Human Resources Laboratory to conduct training
research. Phase 11, which provides advanced conversion.
manual and hostile tactics research and
training. has been completed. The Phase [1 cockpit of A-
10 is an in-house. modular design and is capable of being
used for research studies not directly connected with A-

reversion.

10 gireratt or TAU training. Research performed this vear
included studies of the Inertial Navigation Svstem (INS).
heads-up display symbologies for the A-10 aireraft level-
of-detail of computer image generation required for a
KRC-135 tanker model 1o accomplish air  refueling
training. and tactics used for low-level flight in a high
threat environment, Continuing engineering research and
development includes expanded simuluted  hostilte
eavironments and weapans systenis. such as the Maverick
missile. and extended Jow-level tactical navigation.

Utilization: The =A™ cockpit of the ASPT, presently ina
modular A-10 cockpit configuration. will be used for
TAC A-T0 training antil the delivery of A-1( simulators
to TAC. It will also he used for research on high-threat
environment tactics. By providing a research ol for
stmalated hostile environment studies: visual display
requirements. foree cueing. and advanced instructional
methods. ASPT A-L0 simulation provides the \ir Foree
with a valuable flving training research ool This
stmulation also provides TAC with a unique opportunity
to acquire valuable simulation training during research
studies.

1o Col Samuel T, Hannan
\FHRL/OTF

Williams AFB \Z 83224
Autovon 1710501
Commercial (602) 988-6561

AFHRL Contact:

N




AN AT k!nl Moinbe

Title: F-16 Aircralt Air-to- Aie-Capability {FHRL Contact: 11 Ry Sheen
. o VIR /078
Deseription: The V10 wiveratt configuration simubator Woilliame AR A7 85201
an the Advanced Simualatoe tor Pdat Traming will <oy Vatovan (716301 o
have a bl rratosaie capabibiny s This capabilinn will Commereial (602) 9880301

clbide radar. heads-up display s and <tores managemen
subscstem mtegrated o provede the pitee with tour
ditterent wivao-are comban modes of aperanon. The prios
witlalso revenve real-time <cormg of the 20t van and

the NIV or AINIDT noiesile,

Utilization: Thes capalnlinng will provade o deviee for
hed  rescarch o the wrdto-ar realm of comhat
aperations, Plos widl also enhanee the preesent ANPT aire
to-around  capabilinn, provading a0 <tmnlator that s

operatinal thronghont the tactical combar environment.

tFHRL Contact: Major Richard Foael
\FHRL/O0TE
Woitham~ AFB A7 83221
Vitonon 1710501
Commercial (602Y 9880501

ASPT QG o
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Title: Implementation of a Helmet-Mounted Sensor/
Helmet-Mounted Display on the Advanced Simulator
for Pilot Training

Description: \n effort is underway o integrate state-of -
the-art equipment with Advanced Simulator for Pilo
Training (ASPT) as a follow-on to the engineering
fraxibility demonstration of the helmet-mounted sensing
and display equipment borrowed from the \erospace
Medical Research Laboratory. The new hetwet-mounted
sensor (HVS) atibizes an electromagnetic field detector
rather than an infrared detector and provides N0 YU 7
(roll. piteh. vaw) data. This information is supplied to a
greater degree of aceuracy for @ wider range of helmet
motion. compared to the previous equipment. The HMS/
helmet-monnted display (HMD) witl be implemented in
hoth ASPT cack pits. The HMD consists of a simall cathode
ray tube mounted on the side of the pilor’s helmet,
projecting a display on g combinig glass in front of the
pilot’s eve. This system presents vither a high resotution
range (less than T to 3 are minute) monocular (right or
left c-)e‘) eentral vision area (1 10 10 degree field-of-view
(FOV)) display. or two units may he combined to provide
binocular coverage in conjunction with the ASPT tull
FOV display. The HMD collimated image b= ar the <une
foeal distanee as the hackground ASPT wraparound
display and will be opticaily combined with the
background which is observable with both eves, The
svstem also allows vneonsirained pilot imovement within
the cochpit and will provide o correct image peespective

with ocelusion by the prlot™s aireraft,

Utilization: [n<allition of the TS equipment will
provide ahe capabilite o atilize the ASPT a0 piiot
workload, head-in cockpit. head versus wireeatr atntude
and visual FOV <udies, The addition of HNMD< o0 hoth
ASET cochpit= sl vasthy expand the vesearch praential to
nclude k«'_\ Issues e vissal theh comadanon Studoes
may b conducted 1o determine resolution, seene denal,
and FOV requirements for varions Hvong sk, HVDS
nin be evaluated or thewr draming potental
air combat taetios. <tand ol

combat manenvering,

weapons systemsand assoctated taeties. Fvaloation man

Helmer Monnted sen<or/Hetmer Mounted Pasplay

also bepertormed on Hy by sensor ssatem display,
Maverich misaile helmet displav<sand helmes display of
arrceatt data Wtk the V-0 and V-0 cochpits, stadies
could wl=o be pertormed 1o develop F-Foand A= T aeties
g seenartos. The findings tram studies uang this
cqurpment should e vere oasetal e designing
~peethications far tatare thehr stoabicors having the
potential ot resulting o considerable doltar NOSTTLEN
reduced ey tines enhuaneed operational readiness.

amd v reased capabnlmes amd nasmimg el leenyeness,

(FHRI Contact: Lo G Monoe
VHHRE o))
Wotham~ VPR A/ 852200
Viatovon 171 0007

Comerod (o2 988 o5

-y




; OPERATIONAL UNIT TRAINING*
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*\s noted in the Chiel Seientist's report and the thrust area descriptions. the Operational Unit Training Thrust is
emerging with essentially wo eftort expended during FY 80, Theee is one technical achievement assoviated with prior
R&D which is reported subsi quenthy. Yo ongoing R&D efforts are provided sinee this thrust will be formally initiated in

FY 82.
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TECHNICAL ACHIEVEMENT

Title: A-10 Manual Reversion Flight Control System
Simulation Research

Description: The A-l0 aireraft incorporates an
emergeney bachup control mode. the Manual Reversion
Flight Control Svstem (MRFCS). Maintaining effective
control in this mode is a demanding pilot task. but it is
not practiced in the flving training svllabus. Because
current plans call for training this skill using simulation.
information is needed on the effectiveness of selected
simulator visual and foree cues as utilized by experienced
A-10 oS to maintain aireraft control and land when in
the W, 708 mode. Twelve combat-ready Tactical \ir
Command pilots served as subjects for the study. Each
subject flew 24 irials in the Advanced Simulator for Pilot
Training (ASPT). The subject’s task was w0 remain
airborne and fand the gireraft alter experiencing either a
simple single engine Tailure or a failure requiring
MRFCS. These faslures oceurred at thaee different points
in a pre-established fhight profile.

The study design was based on a high-order muftivariate
analysis of variance and used the following as
independent variables: (a) two field-of-view levels (full
and restricted). {b) two levels of platform motion (six
degrees of freedom and none). (e} two failure states
{simple single engine failure and MRFCS). (d) three
lailure points (viewed as producing three diserete piloting
tashs. or maneuvers). and (¢) three trials of landing the
atreraft under the same simulator configuration and in

e N - . -

LRl 2 4

the same failure state. It was found that: (a) a lurge field
of view enhanced the pilots control of the aircraft. (b)
platformi motion had no influence on aireraft control. (¢)
aireraft control was far wore difficult in the MRFCS
mode than in the simple single engine failure state. (d)
point of failure was a significant variable reliabls
affecting pilot control of the aireraflt. and (e} pilot
pecformance improved as a funetion of practice (trials).

Utilization: This study hax demonstrated that the task of
learning to tly and land the A-I0-in the MRFCS mode ix
independent of  simulator  platform  motion. but s
strongly dependent on field-of-view cues. The task. as
performed in the ASPT. is most trainable, Thus a eritical
skill which is o hazardous to practice in actual flight
may be learned in the safety of a simulator.

Benefits: As concerns simulator design requirements.,
considerable cost savings can be realized through the
elimination of expensive platform motion bases. For the
Tactical Air Command. the inclusion of MRFCS training
in the sy[labus has the potential to save numerous pilots
and aircraft.

AFHRL Contact:  T1H. Gray
\FHRL/OTC
Williams \FB \Z 83221
\utovon 171-0701
Commereial (662) 988-0501
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LINK GENERAL AVIATION TRAINER |

PAST

The Nir Foree Human Resources Laboratory (AFHRL). esablished in
July 1968. continues a long rreadition in miliiary pschology. During the
First World War the Army selected and assigned men with the help of
the Army Alpha and Beta Tesis, Between August 1917 and January
199 nearly two million men bad been examined. This was the firs
aptitude test ever based on national nerms. 1t marked the heginning of
Lirge seate mental measurement. both as o ool of personnel management
and as a technique of aiodern peschology.

The Second World War <aw a quantum leap in the use of military
pyehelogy. Over pine million men were administered the Arop
General Classification Test, and 3 number of Paychological Research
Units were organized by the Armv \ir Foree. Such units were
established at Maswell Fiell, Alubama: at Kelly Field, Texas: at
Lacktand AFB. Texas and at Samta \na. California, Theough ~omething
of an evolutionary process. these initial research units developed inin
the Human Resources Research Center established at Eackland  \FR,
Texas i Juby 1940,

Continuing organizational development replaced the Humtan Resources
Research Center with the \ie Foree Personne) and Training Research
Center in Februars 1951 In 1958 the Personnel Research Laborators
became an element of the Wright \ir Development Center (Laver
Divison). As of 1 Februars 1902, it was transferred 10 1l \erospace
Medical Division of  \ir Foree Syatems Command. and continned
operation at Lachland AFB until Jubs 1968, A1 that e, AFHRI was
established with headquarters at Brooks AFB. Texas.

ADVANCED SIMULATGR FOR PILOT TRAINING

PRESENT

Sinee World War L the anlitary services have developed progressivels
more aceurate and efficieat tests to sereen applicants for enlistment and
1o identify the differing abilities required by the widely divergent
military occupational specialities. Today the Manpower and Personnel
Division of AFHRL continues the task of matehing the right person with
the right job. Ongoing research and  development includes  the
development of aptitude and interest measures: methods for collecting.
ailvzing. and modelling occupational iformation: and  the
establishment of  physical. aptitade. experience. and  education
requirements for specilie jobs. Tlowever. person. ol seleetion and
assigiment is only one area in human resourees research todav. Fqual. if
not grealer, attention is given to research and development to improve
tools and techniques for incorporating logisties factars into the design,
development. evaluation, and life exvele costing of \ir Foree weapon
systems, Also R& D encompassing the utilization of simulators, flving
vehicle operation, and missile and space sy<tems constitutes a high
pereentage of AFHRL efforts. Other efforts foens on flving training
techadlogy: on developing. 1esting, and evaluating existing and newly-
developing hardware, programs. procedures: and on techniques for
improving all phases of flying training programs. The laboratory is
comducting research in flyving skills maintenance and reacquisition, Jow
level navigation. air-yo-air refueling requirements, air combat
manewvering. and  pilot performance in hostile high threat
eaviconments. Thus, it s evident that the complesities of modern
warfare have greatls expanded military research requirements. The
man-machinecperformanee intertace now plass a major role in AFHRL
research and devlopmenn.
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The accompanying map depicts the geographical From its liaison office at NASA-Ames Research
placements of the AFHRL divisions and liaison offices. Center. Moffett Field. California. AFHRL
The Logistics and Technical Training Division located coordinates research in full-mission flight simulation
at Wright-Patterson AFB. Ohio. conducts R&D on and flight management systems. AFHRL has a
‘ logistics. technical training. team-training and team second liaison office with the Deputy for Simulators.
. performance in ground based systems. The Manpower Aeronautical Systems Division. Wright-Patterson
and Personnel Division located at Brooks AFB. Texas. AFB. Ohio. The mission of the Luke AFB. Arizona.
. supports the Air Force personnel system by developing operating location is to conduct research with the
- improved methodologies for procurement. selection. Tactical Air Command on simulation training for
i assignment/reassignment. utilization. evaluation and air-to-air combat. At Lowry AFB. Colorado. a
retention of personnel. The Operations Training branch of the Logistics and Technical Training
R Division located a1 Williams AFB. Arizona. executes Division is collocated with a Technical Training
v hasic research. exploratory and advanced development Center of Air Training Command (ATC). This
to improve quality and combat-effectiveness of enables the Laboratory to work closely with ATC in
F. . aircrews. The Teehnical Services Division located at R& D related 1o training. A final coordinating office
. Brooks AFB. Texas. plans. allocates. and  controls is a personnel testing facility at Lackland AFB.
. facility and manpower resources. directs the sciemifie Texas.
i and technical information program. provides technical
! 3 editing and  composition  service.  provides  project

analyses and computer programming support and
develops data bases and operates the computer system.
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HE ADQUARTERS STAFF OFFICES

e

| .

The Vice Commander assists the Commander in the
perfornance of his command function and commands the
Laboratory during alisences of the Commander. The Viee
Commander chairs the Laboratory’s Corporate Planning
Group (CPG) and the Corporate Planning Group
Exerutive Committee (CPGEC).

The Corporate Planning Group is responsible 1o the
Commander for recommendations and priorits
assignments on laborators poliey. short- and long-term
goals. and overall mission and thrust alternatives. The
CPG consists of the Vice Commander, the Chief Scientist.
the Divectors of Headguarters Staff Offices. the Division
Chiets, and the Faeeutive Officer (Recorder). The CPG
meets wt least onee annually,

The Corporate Planning Group Executive
Comuitter vonsists of the Viee Conmmander. the Chief
Seientist. the Directors of Headgquarters Statf Offices and
the Executive Officer (Recorder). The CPGEC acts far the
CPG o between CPG o mectings. and meets at least onee
wonthly.

Normal funetions of the CPGEC are the following:

a. Upon the Commander’s approval. the
committer may disseminate poliey or

hal SR -
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VICE COMMANDER

Co

lonel Kenneth E. Stout

guidelines oo ar request reports or
mformation from. amv AFHRL organization
element or other offices and agencies,

The committee reviews the Technical
Advisory Board recommendations regarding
the 1 RDOT&E program  for
compliance with poliey. goals. objectives. and
priorities.

Laboratory s

CPGEC forwards recommendations regarding
the RDT&F program to the Commander. with
comment.

Upon the Commander’s approval. the €CPG
Executive Committee forwards the
Commander’s Approved RDTXE Program to
the operating RIVTEE Divisions and
Headquarters Sl Offices  through  the
Plans and Programs Office,

committiee makes
the Commander for
assignments of Divisional and Headquarters
Staff (41 e responsibilities for added efforts,
including new technical thrusts,

Finallv. the

recommendations o




PLANS AND PROGRAMS OFFICE

The Plans and Programs Office plans. implemeuits,
and monitors execution of the AFHE! Research,
Development, Testing and Evaluation (RDT&E)
program. Staff menbers perform long-range planning
that comhines higher fwadquarters guidance. Air Forve
user requirements. and technological opporiunities. This
office publishes all planning documents and prepares
hudget submissions to higher headquarters. The Plans
and Programs Office effects program implementation by
processing  financial and budgetary documents and
monhors the progress of all support. contractual. and in-

house RDT&E efforts. Finally. the Office provides the
resource management required to execute effectively the

RUT&E program.

The Director of Plans and Programs is responsible to
the AFHRL Commander for the proper operations of the
Plans and Programs Office and bears staff responsibility
for the Laboratory Headquarters' mission in plans and
documentation, operations. programs. and financial
management. The Director scrves as a member of the
CPG and the CPGEC.

Dr. Herbert J. Clark
Director




Dr. Robert A. Bottenberg

Director

ANALYSIS AND EVALUATION OFFICE

The Analvsis and  Fvaluation  Office  performs
oprrational analyses:

s: evaluates proposed new efforts and
advises the Commander and Division chiefs regarding
mission compatibility and resource adequacy. The office
provides guidanee for economic and cost-analysis
policies. and certifies  cost-effectiveness  analyses  of
equipment and facility utilization plans. The Analysis
and Evaluation Office develops and evaluates impact-
analysis and resources-allocation methodologies. Finally,
this staff office assists Division chiefs and advises the
Commander on the Divisions™ R&D thrusts
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and architectures and conducts such special studies as are
assigned by the Laboratory Commander.

The Director of Analvsis and Evaluation s
responsible to the AFHRL Commander for the proper
operations of the Analysis and Evaluation Office and
bears staff responsibility for the Laboratory
Headquarters” mission in analysis and evaluation of
planned and ongoing RDT&E. The Director serves as a
member of the Corporate Planning Group and of the
Corporate Planning Group Executive Committee.




Colonel Witham C. DeBoe
Director

APPLICATIONS AND LIAISON OFFICE

The Applications and Lisison Office is charged with
tacititating the introduction of RDTEE end products into
operational use. Such efforts are directed toward
improving the relationship  hetween  researchers.
sponsors, and users of end produets by encouraging closer
coordination from the initial determination of a problem
through the implementation of a product. The Office
manages the RDT&E wtilization tracking program which
assesses the degree of user satisfaction with Laboratory
products. The Applications and Ligison staff evaluate
Independent Research and Developmem (IR&D)
technical plans of private industry. colleet external
evaluations. and conduct on-site project evaluations of

IR&D performed at AFHRIL designated Tirms.

The  Applications and Liaison staflf advise the
Laboratory Commander and inform Division Chiefs on
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user acceptability and implementation of RDT&E end
products. Further. the staff conducts follow-up analyses
of Laboratory RDT&E with user groups 1o asse
suecesses, [ailures and lessons learned. Public Law 96- 10
mandates that the office track and report on all AFHRL
projects that could have an impact on civilian R&D.
Finallv. the offiee publicizes the Laboratory research
program. specifically through publication of an annual
report. newsletters. and informational flyers and

s specifie

hrochures,

The Director of Applications and Liaison ix
responsible w0 the Laboratory Commander for the proper
operations of the office and bears staff responsibility for
the Laboratory Headquarters’ mission in RDT&E
applications and Haison. The Director serves as a menher
of the CPG and the CPCEL.
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AFHRL RESEARCH AND SUPPORT DIVISIONS

“ '

Colonel Donald C. Tetmever
Division Chief

LOGISTICS AND TECHNICAL
TRAINING DIVISION

The Logisties and Technical Training Division s
responsible for research and development in the

fullowing arcas: management scienee aspects ol logisties

wstem= Tunetions: individual and technical training
including the design and utilization of simulators and
training devices for such training: and erew. group. team.
amd unit performance in the operation of command and
controb. missiles and space systems exelusive of flving
vehiele operation. Division personnel provide
con=ultation to \ir Faree and ather Department ol
Defense agencies in their areas of responsibilits.

In Weapon Systems Logisties. efforts are
coneentrated in three areas, The Aequisition Logisties
area includes R&D o improve tools and technigques for
incorporating logisties factors into the design.
development. evaluation. and fife evele costing of \ir
Foree weapon systems. The goal is the development of a
technology that will permi the acquisition of systems

which can meet program svstem readiness objectives
within established manpower and logisties constraints.
The maintenance performance area ineludes research and
development programs to improve the effectiveness and
efficiency of personnel and organizations responsible for
the maintenance of Air Foree weapons svstems and
support equipment. Programs involve the development
of improved techniques in the areas of training. job
aiding. maintenance management. maintenanee policies
and procedures. and organizational strueture. The
logisties functions area involves R&D on techniques for
designing and managing logisties functions and syvstems
to meet peacetime readiness and wartime employment
objectives,

The Technical and Maintenance Training thrust
includes efforts that are devoted to developing.
demonstrating. and evaluating improved concepts.
methods. media. and svstems for technical training.
Special attention is given 10 R&D aimed at defining the
optimum use of computers in various types of
instructional svstems. A\ major area of emphasis i the
development and evaluation of simulators (0 support
maintenance training. The development and evaluation
of instructional and management techniques to improve
the cost effectiveness of on-the-job training is another
area of major effort.

The Crew. Group. Team. and Unit Performanee and
Training thrust involves R&D aimed at developing
techniques. methods and devices for evaluating and
improving the performance of teams. crews. and units
who operate/control ground-based svstems. Special
emphasis is given to R&D in the Command. Control. and
Communications area for the development and
demonstration of performance measurement techniques
applicable to ground operator teams and erews. The R&D
will also determine the impaet on performanee of such
factors as personnel policies. training. operational
procedures. environmental factors. and organizational
policies,




MANPOWER AND PERSONNEL DIVISION

With the anticipated decline in the service-eligible
population during the 1980s. one of the major problems
facing the Air Force today is manning. To alleviate this
projected manpower shortage. the Manpower and
Personnel Division plans to initiate a research program
designed 1o improve ways to attract the most gualified
individuals, optimally assign them where they will be
most productive, and retain a sufficient number in the
carcer force to meet operational requirements.

To support the Division’s major thrust area. i.e.
manpower and foree management. research is conducted
to develop management tools. procedures and associated
lt‘(‘hn()l()gic's lo improve procurement. selection.
classification. utilization. productivity. and retention of
Air Foree personnel. Results of this research provide a
substantive basis for personnel decisions in all phases of
the military life evele 1o maximize the utilization of talent
and 10 insure that manpower resources are allocated to
maximize the return of personnel investment.

Matching the right person with the right joh
requires job analvsis and individual qualification
assessment, Ongoing research includes the development
of aptitude and interest measures: methods for collecting.
anafyzing and modeling occupational information: and
establishing physical. aptiude. experience. and education
requirements for specific jobs, The Division also meets
research and development requirements for the Armed

RN

Dr. Naney Guinn

Technical Director
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Colonel Tyvree H. Newton
Division Chief

Services Vacational Aptitude Batters to support \ir Foree
single managership of the tri-serviee battery.

The Division has developed  a
person-job mateh system that has been operationally
integrated in the \ir Foree Recruiting Serviee
Procurement Management Information Sysiem. This
svstem computes applicants” best job options Iy
comparing their interests and abilities with those of their
contemporaries and \ir Foree needs. Recruiters indicate
that the systeny., in matching the applicants” abilities and
interests and the Air Foree needs. virtually guarantees
placing “*the right person in the right job.”

computer-hased

In order to maintain sufficient quantity and qualin
of personnel in the career force. the Division is also
canducting studies to improve personnel utilizaton, job
satisfaction. productivity, workgroup effectiveness. and
career  maotivation. In  addition. efforts toward  the
development of measures of job performance have led to
the development of a performance appraisal svstem for
Air Foree eivilian personnel.




OPERATIONS TRAINING DIVISION

}// / “

Colonel Richard €. Needham
Division Chief

Responsibility: for research and development in
flving training technology for the Air Foree Human
Resourees Laboratory resides with the Operations
Training Division. This Division develops. tests. and
evaluates existing and newly developed hardware.
programs. procedures. and techniques for improving all
phases of flving training programs. The Division is
collocated with the \ir Training Command (\TC) at
Williams AFB. Arizona, and has an operating location at
Luke AFB. Arizona. with the Tactical \ir Command
(TAG). The Bivision facilities are accessible o the Air
Faree flving commands (ATC. TAC, Militars - Airlify
Command. and Strategic Air Command) and serve the
Navy and Army as well, The close proximity to the Gila
Bend Guuners Range. Tactical Fighter W eapons Center.
and Air Foree Flight Test Center enhanees its interface
with the operational community, .

The Operations Training Division conduets studies
to exploit simulator capabilities for improving  pilot
trining.

Originally configured with two T-37 cockpits. the
simulator svstem hax been completely rebuilt o simulaie
the \-1O and F-10 aireraft. These aireraflt enable the
Division to conduet research in a broad speetraim of areas
of interest o the taetical fighter community. These
elude defining simufation equipment and techaiques
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which mav lead 10 improved training transfer and better
operational simulators. In addition. since the simulator is
contigured with from line fighter/attack aireraft,
additional research in evaluating the utility of future
aireraft modifications and unique sensor componenis can
be condueted.

The Division is condueting research in flving skills
maintenanee and reacquisition. fow-level navigation. air-
to-air refueling requirements. air combat maneuvering.
air-to-ground continuation training. crew coordination.
operational test and evaluation. and A-10 and F-10
svllabus effectiveness. Research efforts also include
stimulator visual and force cue requirements and
advanced simulator hardware svstems, The Division is
available to assist aireraftaceident investigation boards in
simulating conditions prior to an aceident so board
fimdings may be nore accurate and  meaningful o
aceident prevention.

The Division has initiated  research  efforis 1o
investigate pilot performanece in simulated hostile high
threat environments. Research efforts 1o date include
determining  pilot performance in hostile situations,
impacts of programmed threat proficiency. chaff. and
Flectronic Countermeasures protection, Refinement of
these simulation efforts will have a major impact on
increasing \ir Foree readiness by improving training for
hostite tlight regimes in the high threar environmeny,

Pr. Mariy R Rochway

Technical Director




TECHNICAL SERVICES DIVISION

The Technical Services Division plans.
allocates. and  controls facility and  manpower
resources, The Division directs the scientific and
technical information program. including the
technical hibrarey. to meet the information needs of
seientific and techoical personnel in managing.
monitoring. and conducting Research and
(R& ).

provides a Tull vange of weehnical editorial services,

Development Further. the Division
plans and direets the recording of the corporate
history. provides staft administrative services, and
serves as the focal point with supporting
organizations. The Division develops data hases.
naintains data files. and operates the computer
system to support the Research. Development. Test.
and Exvaluation activities of the Laborators: and
provides project analyvsis and computer
programming support to the other Divisions of the

\ir Foree Human Resonrces Laborators,

The Chief of the Technical Serviees Division
i~ responsible to the Laborators Commander for the
proper operations of the Division and serves as a
member of the Corporate Planning Group and of
the Corporate Planning Group Executive

Committee.

The functions of the vrganization elements
within the Techmeal Services Division are as

tollows:

a. The Techuical Editing Otfice serves as the focal
point Yor publication of the resalis of R&D projects and
performs technical editing, copy editing. and final
composition ol reports. journal articles. professional
papers. brochures. and other documents. The office
provides guidance to authors and contract monitors 1o
ensure that technical reports comply with governmen
regulations and  professional standards. Further. the
ollice staft composes the camera-ready final copy of
reports. testso survey forms. questionnaires. and
brochures: mainmains haison with the Public \ffairs
Ofiee 10 obtain elearance of eehnical reports for public
release: coordinates printing requirements: and makes
distribution of technical reports and TRACE (a 1.000-
word summimary of a technical r(-'mrl).

b, The Seientific and Technical Information
(STINFOY Offiee plans and directs the STINFO program.
meliding the Technical Librars. 10 meet the information
needs of saientific and technieal personnel in managing.
monitoring, and conducting R&D. The STINFO Office

plans and direcis the recording of the corporate history
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L.t Col Wendell Anderson

Division Chief

and develops and maintains contract data management
policies and procedures. The STINFO Office implements
\ir Foree foreign diselosure policies and procedures and
arranges for authorized release of milil:lr) imformation 1o
foreign governments and foreign nationals and maintains
close liaison with foreign technology personnel o ensure
that foreign research resalts are available 1o Laboratory
personnel. Further. the office serves as the foeal point for
stall business and potential contractor programs,
patents/inventions/copyrights. overseas travel. and
seenrity and poliey review.

e, The Administration Office develops and
implenents policies. provedures, and standards relating
1o administration management and practices. military and
eivitin personnel and manpower actions. and materiel
actions. The office provides stalf guidance. assistanee and
aurseillance over other cehelons in areas of functional

rexponsibility for the Laborators Commander. The office
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staff evaluates administration. personnel. and materiel
procedures in other functional arcas within the
Laborators and operates the following  programs:
manpower and organization. forms. publications and
reports masagement, document s!'l'lll'il). nlilil;u') and
eivilian  personnel administration Goeluding training
programs). organizational supph. aml graphics support.
Further. the Ndministration Office is the principal Tocal
point for host-tenant support agreements for the
Laboratory and off-base Divisions: represents the
Laboratory in dealings with other agencies and higher
headgquarters o all arcas of Tunctional responsibilities:
and serves as focal paint for lnspector General visite and
reporis.

d. The Computer Operations Branch operates a
large-seale multiprocessor computer facibity. including
peripheral equipment for support of the Laboratory
research programs, The Branch maintiins svstems
programming pachages and a magnetie tape storage
facility. which operates a high-volume data preparation
aetivity, The Branch staff ensures adequaey and aceuracy
of computer products through qualits control and audit

provedures,

e. The Computer Programming Branch performs
anmalvses of work requests from the tash seteatists and
prepares ssstems flow charts and special purpose
compuler progranis 1o fulfill the data processing and
compintational end produet requirements for research
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psychologists. The Branch  develops general  purpose
statistical and data processing programs for use by
applications  programmers in accomplishing work
requirements from research personnel. The Branch stall
provides consultative  services and  performs special
studies in response (o requests from agenvies, develops
and maintains files of rescarch data from magnetic tape
and other media, and provides summary reports from the

data files.

. The Management Information Cenmer s
responsible for the design. development. and operation of
information svstems to support the Laboratory Operations
Center and the Command  Management Information
Svstent, These systems include MASIS, JOUAS, JAMIS,
INFOCEN, and dats bases that suppert financial,
hudgetary. personnel. manpower. and planning. The
Center directs the integration of data and office
automation  processing capabiliies and - systems and
develops plans. polivies. concepts. and procedures to
ensure effective and  efficient use of in-house and
contractual computer resources. Further, the Center
ensures compliance with all automatic data processing
and acguisition regulations and conducts management
audits of compuier favilites 1o ensure compliance.
Finallv. the Center represents the Laboratory i all
compufer system matters and reviews and mahes
recommendations concerning automatic data processing
requTenments,
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AFHRL RESOURCES |




Brooks AFB. Texas
¢ lleadquarters

¢ Manpower & Personnel Division

¢ Technical Serviees Division

Wright-Patterson A\FB. Ohio
¢ Logisties & Technical Training Division

Il||

1H
. Y VS '

Lowry AFB. Coloradoe
¢ Technical Training Branch

P 28 &.(3Y

Williams \FB. \rizona |

¢ Operations Training Division
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COMPUTER FACILITIES

The Technical Services Division of AFHRI
maintains a general purpose Univae 1108 computer
svstem to support research and development programs.
Programs include extensive personnel vesearch al
AFHRL. medical research at the School of  \erospace
Medicine. both  headquartered at Brooks  AFB. and

occupational measurement by the Occupational
Measurement Center at Randolph AFB.

The Univac 1HO8 system includes a 3072 square foot
computer room, and a 2008 square foot tape library
which houses between 15 and 20 thousand active tape
files. The tape library ix a historical data base of \ir Foree
personnel files dating back to the mid-forties. It contains
37 unique data files. the largest of which is the \irmen
Reenlistment and Loss file that contains approximately
four million records dating from 1955 10 1979,

The computer hardware itself s designed o aceept
data tapes written in all standard formars. This allows the
laboratory 1o aceept data collected by other organizations
on thetr computer systems, It also permits AFHRL 10
prepare tapes in formats aceeptable o other organizations.
The 1108 system supports all major  programming
Einguages 1 include FORTRAN. COBOL and System
2000 which have the heaviest usages. Over 300 people are
anthorized use of the U0 through a variety of access
rontes. Means of aceess inelude dial-up telephone lines,
dedicated  telephone  lines (these serviee Luke and
Williams AFBs. Randolph AFB. as well as AFHRL
contractors and the School of  Nerospace Medicine at
Brooks AFB) and direetly connected terminals (32 at

\FHRL).

In addition to the central computing Tacility at
Brook< AFB.AFHRL has computer resources at Williams
AFB. Lowey AFB and Wright-Patterson AFB. The
Vutomated Data Processing Equipment (ADPE) a
Williams AFB consists of nine Svatems Engineering
Laborators  (SEL) 32/75 computers. three SEL 80600
comptters. one SEL 72000 computer. a Univae 100
terminal system consisting of two CRT terminals and a
printer.a U nivae 700 remote bateh terminal and a Univae
2000 terminal and printer. The ADPE ar Williams ix used
to support the \dvanced Simulator for Pilot Training
(APSTY. which is used in support of the primary mission
of AFHRL/Operational Training Division.

Located a1 Lowry AFB s a Contral Data Corporation
CYBER 73-16. This svstem provides support for
Computer Managed  Tostruction (CM1) and Computer
Assisted Instruction (CAD for three operational  \ir
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Training Command courses. The system s used as a

research ool for the development and evaluation of
computer-hased education and training.

\ Digital Equipment Corporation (DEC) POP Y1720
also at Lowry AFB currenthy supports software and
instruct;onal  material - development for  maintenanee
training simulation utilizing microprocessors. The svstem
i~ interfaced to the CYBER 73-10 and the PEATO IN
Svstems o provide graphie hard copy capability for either

systen.

Located at Wright-Patterson AFB is a DEC POP 11/
15 Svstem which supports an R&D project for ground
operations training. The objective is to reduce (raining
time and improve performance of weapons directors in
missile and space command and control systems. The
project will utilize a special purpose high resolution. color
roster sean 3D graphics display system.







LABORATORY OPERATIONS CENTER

The Laboratory  Operations
Center (LOC) was established as a
test bed for exploring the feasibility
of combining word processing and
data base management in the same
) svstem, The LOC is the focal point
for collecting. and controlling data
used in the management of the
AFHRL technical program. Using
the Generalized Data Base
Management System. System 2000,
the LLOC has established a
Management Information System,
reflecting status and resources data
for work units in the Laboratory
rescarch and technology program.
Data can be retrieved from the data
base by anv AFHRL personnel.
Various kinds of output can be
provided. including color graphic
displays suitable for projection. In
addition to the operational
requirements, the LOC is
developing the software to enable
the AFHRIL. Product Divisions to
update the data base directly using
the Wang 2200VS terminals and
retrieve data as desired through the
Wang terminals or any dats
processing terminal.
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AFHRL LIBRARY FACILITIES

The AFHRL Library  provides services for the
Headquarters. Staff Offices and Divisions on Brooks AFB
and those Divisions and offices located in other
geographical areas. These services include the acquisition
of books. journals. and other library materials and on-
line aveess to the Information Central System (INFOCEN)
at Wright-Patterson AFB and to the more than 1O data
bases included in the Lockheed Information Svstems.
DIALOG Information Retrieval Services at Palo Alto.
Califorma,

\ special summer project resulted in the cataloging
of TH technical reports. These reports were publications
of AFHRL. of similar laboratories in the Army and Navy
plus those of other governmental agencies. and  of
universities and  corporations  performing  behavioral
scienee research.

The Library began implementation of the poliey to
discontinue bhinding journals available on Jomm
wmicrolilm and continued it= poliey to acquire backfiles

for journals in the collection and to convert backfiles to
microfilm. There are three microform reader/printers
available for the use of that collection.

The Library participates in two consortia — th San
Antonio Area Online Users Group (SOLUG) and the
Health Oriented Libraries of San Antonio (HOLSA). A
project to include the journal holdings of this library in
the HOLS A union list of serials was initiated.

At the conclusion of FY 80. Library holdings were
13.030° books and bound journals: 11.011 technical
reports. of which 2,008 are on microfiche: and 378
journal subscriptions. The office  collection  at  the
Logisties and Technical Training Division (LR). Wright-
Patterson AFB. consisted of 297 hooks. The Technical
Training Branch (LRT). Lowry AFB. had 231 books and
19 journal subscriptions. The collection at the Operatons
Training Division (OT). Williams AFB. included 377
books and 31 journal subscriptions.
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TECHNOLOGY TRANSFER

2

Technology  1ransfer (1) s a major effort of the
Applications and Liaison Office of AFHRL. Technology
transfer is the process through which the Laboratory
ensures that RED producis find their was to users wha
will apply the resulis of R&D efforts. The Laboratory has
developed formal processes which continuatly manitor.
evaluate, measure, and feed back to the Laboratory the
impact of all RXD produets, including hasic and applied

research,

The main objective of the Laboratory is 10 deselop RED
products that impact the primary nission of the \ir
Foree. For a one-vear period. AFHRE delivered 90 RXD
products 1o \ir Foree costomers,

\fter the \ir Foree user receives the AFHRE R&D
product, the user is requnred to ?"h-rminv the value of the
research to the organization. That is, the user evaluates
the timeliness. the rmnp"il-ln-nnws. the clarinv. the
relevanee of the findings_tie implementation Teasibility,

and the averall fnpuet, the research on the \ir Foree.
The resulis of the «Caluations are used by AFHRL w0
judge the overall value of the AFHRE RXD effort and to
make adjusimenis o ongoing programs, it appropriate. I
has heen foumd that \ir Foree users are about 90%

catishied with Laborators R&D efforts. a very high

LR “tOA .. -
q N

pereentage for any R&D program. However. the
Laboratory ix constantly striving to inerease user
satisfaction with R&D produets,

Reseacch and  development is a dynamic process,
constantly adjusting to changing environments. Air
Foree needs are identified vears before actual R&D
products are delivered. A few typical examples of
outstanding AFHRL research products which
significantly impacied  \ir Foree operational
capabilities within  recent years inchide: (1) The
\dvaneed Simulator for Undergraduate Pilot Training
(ASUPT) which led 1o the development of full visual
Combat Training Simulators. such as the F-16 and A-
10: (2) the Logisties Composite Model (LCOM) which
provided a methodology for realistically determining
maintenance and  manpower  requirements on new
weapon systems: (3} the  Person-Job-Mateh  (PJM)
ssstems that enabled  the  Air Foree 1o optimally
distribute present and prujcvlml IMANPOWET Fesources to
best match operational reqorements: and (8 the
W eighted Airman Promatios - dem (W APS) which led
1o the establishment of an equitable promotion policy
for AF enlisted personnel.
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OTHER USAF

ATC
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AFMPC

90 R&D PRODUCTS DELIVERED TO AIR FORCE CUSTOMERS

The Applications and Liaison Office has also developed
sophisticated algorithms to track internal utilization of
R&D products by the Laboratory. That is. the Laboratory
is able 10 track AFHRL research projects over many years
and generations of research to determine which combined
research efforts ted to a successful R&D) product.

The Applications and Liaison Office receives. on a regular
basis. detailed sales information of AFHRL technical

reports from computers at the Defense Technical
Information Center (DTIC) and from the Department of
Commerce’s National Technical Information Service
(NTIS). From this information. it has been determined
that over 8.000 AFHRL technical reports have been used
by various categories of customers. These users are then
queried as to the impact of the AFHRL technical reports
on their vrganizations.

GROUPS REQUESTING REPRINTS OF OVER 8,000 AFHRL TECHNICAL REPORTS
FROM NTIS AND DTIC

CATEGORY OF REQUESTOR

PRIVATE INDUSTRY

PRIVATE INDUSTRIAL LIBRARIES
UNIVERSITIES

FOREIGN GOVERNMENTS

MILITARY (ARMY. USAF. NAVY)

OTHER GOVERNMENT AGENCIES
MILITARY LIBRARIES (ARMY. USAF. NAVY)

OTHER
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% OF TOTAL REQUESTS

NTIS DTIC
35.09 11.88
29.75 17.42
7.03 3.40
7.58 0
129 26.59
.07 3.55
3.35 35.09
7.04 2,07




OTHER

AUSTRALIA

CANADA

EUROPE

FOREIGN DISTRIBUTION OF 80 AFHRL TECHNICAL REPORTS
FOR A ONE YEAR PERIOD

Another measure of AFHRL technology transfer is the
degree of utilization of AFHRL technical reports by
foreign sources (government and private industry). The
Applications and Liaison Office has been tracking foreign
users sinee 1970 and the results are rather constant for
each vear. i.e.. about 80 AFHRL technical reports per year
are requested by foreign sources.

The Applications and Liaison Office also tracks the
utilization of AFHRL technical reports. professional
papers. and publications in the world’s most important
professional journals,

W hen Congress passed PL 90- 180 in 1980 requiring
Federal laboratories to track. measure. and report on the

technology transfer of Federal laboratory R&I) efforts to
the civilian community. AFHRL already had in place and
operating a complete technology transfer program which
met the requirements of the law. AFHRL’s technology
transfer program has been requested by other Federal
laboratories and by Headquarters AFSC for their
consideration in meeling the requirements of P, 90-480,

The Laboratory views technology transfer as a vital
dynamic process in which the results of all the tracking
utilization programs are used to improve ongoing R&D
projects and to maximize the planning of proposed
projects.
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DOCUMENTATION




UNCLASSIFIED TECHNICAL REPORTS DISTRIBUTED IN FY 80

Albert. W.G. Computerized algorithms: Evaluation of
capability to predict graduation from Air Force
Training. AFHRL-TR-80-6. AD-A091 105.

Albert. W.G. Predicting involuntary separation of
enlisted personnel. AFHRL-TR-79-58. AD-A082 995.

Albert, W.G.. & Whitehead. LK. I4APG: An item
analysis program for questionnaire—type test

instruments. AFHRL-TR-80-5. AD-A089 814.

Ausburn. F.B.. Ausburn, L.J.. & Ragan., T.). Task
analysis schema based on cognitive style and
supplantational instructional design with application
to an Air Force training course. AFHRL-TR-79-59, AD-
A082 312,

Bailey. J.5.. & Hughes, R.G. Applied behavior analvsis
in flving training research. AFHRL-TR-79-38. AD-
A081 750.

Bailey. J.. Hughes. R.G., & Jones. W.E. Application of
backward chaining to air-to-surface weapons delivery
training. AFHRL-TR-79-63. AD-A085 610.

Barlow. EM. Annotated bibliography of the Air Force
Human Resources Laboratory Technical Reports —
1978. AFHRL-TR-80-1. AD-A087 0063.

Buckland. G.1I.. Monroe E.G.. & Mehrer. K.1. Flight
simulator runway visual textural cues for landing.

AFHRBL-TR-79-81. AD-A089 1434,

Cicchin=lli. L.F. Avionics maintenance training:
Relative effectiveness of 6883 simulator and actual
equipment test and evaluation plan. AFHRL-TR-79-13,
AD-AOTT 342,

Cooper. M. Imhoff. D.L.. & Myers. D.C. Introduction of
twomen into work groups in traditionally male career
fields: Annotated bibliography. AFHRL-TR-80-22,
AD-AO8T 067,

Dansereau. Ni.. Holley. C.D.. Collins. K.W., Brooks.
L.W.. McLonald. B.. & Larson. D. Falidity of learning
strategios/skills training. AFHRL-TR-79-84. AD-A085

659,

Davis, J.D).. Carson. S.B.. & Reed. W.R. Feasibilitv of
compulter applications to mission-oriented training in
the aircraft armament systems specialist career field.

AFHRL-TR-79-01. AD-A081 416.

Dean. J.. Overton. R.. Miller. R.. Lankford. H.. &
Hughes. R.G. Specialized undergraduate pilot training:
Tanker/transport/bomber (TTR) training requirements.
AFHRL-TR-80-9, AD.A088 730,

Deignan, G.M.. Seager. B.R.. Kimball. M.. & Horowitz.
N.S. Computer-assisted, programmed text, and lecture
modes of instruction in three medical training courses:
Comparative evaluation. AFHRL-TR-79-76, AD-A085
609.

DeMaio, J.C.. & Eddowes, E.E. Airborne performance
measurement assessment: Low altitude tactical
formation in two operating environments. AFHRL-TR-
79-44. AD-A087 068.

DeVries. P.B.. Jr.. Eschenbrenner, A.J., Jr.. & Ruck,
H.W. Task analysis handbook. AFHRL-TR-79-45(11).
AD-A087 711.

Dobrovolny. J.L.. MeCombs, B.L.. & Judd. W.A. Studv
skills package: Development and evaluation. AFHRL-
TR-79-43, AD-A083 232.

Donahue, K.E., Medellin, A.. & Loup. K. Bibliography:
Occupation and Manpower Research Division, Air
Force Human Resources Laboratory (1957—1979).
AFHRL-TR-79-71, AD-A081 751.

Eckstrand. G.A. Technology projection: Manpower and
logistic factors in weapon system development. AFHRL-
TR-80-2. AD-A088 314.

Engler. H.F.. Davenport. E.L.. Green. J.. & Sears. W.E..
L. Humun operator control strategy model. AFHRL-
TR-79-60. AD-A084 695.

Eschenbrenner, A ). Jr.. DeVries. P.B.. Jr.. Miller. J.T..
& Ruck. H.W. Methods for collecting and analyzing
task analysis data. AFHRL-TR-79-45(1). AD-A087
710,

Fuller. J.H.. Waag. W.L.. & Martin, E.L. Advanced
simulator for pilot training: Design of automated
performance measurement system. AFHRL-TR-79-57.
AD-A088 855.

Goclowski. J.C.. Glasier. J.M.. Kistler, R.H.. Bristol.
M.A.. & Baran. H.A. Digital avionics information
system (DAIS): Life cycle cost impact modeling system
reliability. maintainability. and cost model
(RMCM) — Description Users Guide. AFHRL-TR-79-
05. AD-A089 045.

Gorlowski. J.C.. LoFaso. A.J.. Peskoe. SE.. & Baran.
H.A. Air Force personnel availability analvsis: A4
description of the personnel availability model (PAM).
AFHRL-TR-79-60, AD-A089 707.




Goclowski. JC.. Peskoe, S.E.. LoFaso. AJ.. & Baran,
H.A. Air Force personnel availability analysis:
Application techniques of the personnel availability

model (PAM). AFHRL-TR-79-67. AD-A088 801. -

Goclowski. J.C.. LoFaso. AJ.. Peskoe. S.E.. & Baran,
H.A. dir Force personnel availability analysis:
Program description for the personnel availability
model (PAM). AFHRL-TR-79-68. AD-A088 800.

Goett, L M.. Post. T.J.. & Miller. G.G. 6883 maintenance
training simulator development utilizing imagery
techniques. AFHRL-TR-80-3. AD-A088 315.

Gray. T.H. Boom operator part-task trainer: Test and
evaluation of the transfer of training. AFHRL-TR-79-
37. AD-A079 796.

Harker. G.S.. & Jones. P.D. Depth perception in visual
simulation. AFHRL-TR-80-19. AD-A087 §28.

Hendrix. W.H. Organizational assessment indices of
effectiveness. AFHRL-TR-79-16. AD-A081 073,

HQ Air Force Human Resources Laboratory (AFSC).
19th annual conference of the military testing
association. AFHRL-TR-79-78. AD-A077 347.

Hritz. RJ.. & Purifoy. G.R.. Jr. Maintenance training
simulator design and acquisition. AFHRL-TR-80-23,
AD-A089 119,

Hughes, R.G.. Hannan, S.T.. & Jones. W.E. Application
of flight simulator record/playback feature. AFHRL.-
TR-79-52. AD-A081 752.

Kalisch. 8.J.. Jr. Computerized instructional adaptive
testing model: Formulation and validation. AFHRL.-
TR-79-33. AD-A081 855.

King. G.F.. & Askren. W.B. Human resources, logistics,
and cost factors in weapon system development: Project

summary. AFHRL-TR-80-8. AD-A089 708.

Kleinwaks. J.M. Advanced low cost g-cuing system
(ALCOGS). AFHRL-TR-79-62. AD-A079 809,

Kraft. C.L.. & Anderson. C.D. Psychophvsical criteria
Sor visual simulation systems: Phase ll— Experimental
investigations of display joints and scene inserts.
AFHRL-TR-80-18. AD-A088 316.

Krahenbuhl. G.S.. Darst. P.W.. Marett. J.R.. Reuther.
L.C.. Constable. S.H.. & Reid. G.B. Undergraduate pilot
training: Instructor pilot behavior and student stress
and performance. AFHRL-TR-80-15. AD-A088 802,

Krahenbuhl. C.S.. Marett. J.R.. Reuther, L.C..
Constable. S.H., & Reid. G.B. Pilot stress in A-10
surface-attack training. AFHRL-TR-80-16. AD-A088
803.

Lewis, W.E.. Lovelace. D.E.. Mahany. RW.. & Judd.
W.A. Computer-assisted instruction in the context of the
advanced instructional system: Materials development
procedures and system evaluation. AFHRL-TR-79-74.
AD-A082 996,

Lindholm. E.. Ruppel. M.. & Buckland. G.H. Attention
and task complexity as indicated by physiological
indices. AFHRL-TR-79-47. AD-A080 851.

Lintz. L.M.. Pennell. R.. & Yasutake. J.Y. Integrated
system test of the advanced instructional system (AIS).
AFHRL-TR-79-40. AD-A08] 854.

Lintz. L.M.. Tate, T.. Pflasterer. I).C.. Nix. C.J.. Klem.
T.G.. & Click. L.E. Low-cost computer-aided
instructionfcomputer-managed instruction (CAICMI)
system: Feasibility studv. AFHRL-TR-79-42. AD-A081
072,

Lobel. A.E.. & Mulligan. )J.F. Maintenance task
identification and analysis: Organizational and
intermediate maintenance. AFHRL-TR-79-50. AD-
A083 085.

Looper. L.T.. & Beswick. C.A. Recruiting resvurce and
goal allocation decision model. AFHRL-TR-79-55. AD-
A080 747.

Marcus. G.H.. Patterson, J.T.. Bennett. CD., &
Gershan. B.S. Cost-effectiveness methodology for
aircrew training devices: Model development and users
handbook, AFHRL-TR-79-39. AD-B044 7051..

Martin. E.L.. & Cataneo. D.F. Computer generated
image: Relative training effectiveness of day versus
night visual scenes. AFHRL-TR-79-56. AD-A088 313.

Massey. R.H.. & Mathews. J.). Reading grade levels of
Air Force civilian personnel. AFHRL-TR-80-11. AD-
A087 066.

Micalizzi. J.. Coward. R.E.. & Nelson. W.H. Simulator
training effectiveness as a function of error counts on

the F-15A4 flight simulator instructor operator station.
AFHRL-TR-79-48. AD-A08] 074.

Montgomery. A.D.. & Judd. W.A. Computer-assisted
instruction in the context of the advanced instructional
system: Authoring support softiware. AFHRL-TR-79-12,
AD-A081 071.
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Moore. M.H.. Anderson. N.1).. Adams. T.A.. & Looper.
L.T. Markov resource utilization decision aid for Air
Foree recruiting service. AFHRL-TR-80-1. AD-A083
194,

Mulligan. J.F. Logic tree troubleshooting aids:
Organizational and intermediate maintenance,
AFHRL-TR-79-49. AD-A079 777.

Mulligan. J.F.. & Bird. )J.B. Guidance for maintenance
task identification and analvsis: Organizational and
intermediate maintenance. AFHRL-TR-80-21. AD-
A089 918.

Mullins. C.J.. Farles. J.A.. & Wilbourn. J.M.
Caleulation of predictor composites in the absence of a

criterion. AFHRL-TR-79-53. AD-A080 921

Nataupsky. M.. Waag. W.L.. Weyer. D.C.. McFadden.
R.W.. & McDowell. E. Platforin motion contributions to
simulator training effectiveness: Studv {1l —
Interaction of motion with field-of-view. AFHRL-TR-
79-25. AD-AOT8 120,

Nix. CJ.. Tate. T.. Dutka. S5.C.. Montgomery. H.L..
Showers. D.P.. Klem. T.G.. & Marshall. AP. Low-cost
technical alternative for learning center managers.

AFHRL-TR-79-77. AD-A082 343.

Plans and Programs Office. Fiscal vear 1981 — Air
Foree technical objective document. AFHRL-TR-79-09,
AD-A0OBO 628.

120

Purifoy. G.R.. Jr.. & Benson. E.W. Maintenunce
training simulators design and acquisition: Summary
of current procedures. AFHRL-TR-79-23. AD-A079
636.

Ree. M.).. & Jensen. HE. ltem characteristic curve
parameters: Effects of sample size on linear equating.
AFHRL-TR-79-70. AD-A082 341.

Sauer. D.W.. Deem. RN.. & Askren. W.B. Expert
estimate method of generating maintenance and
manpower data  for proposed Air Force systems:
Evaluation. AFHRL-TR-79-79. AD-A082 994,

Sauer. D.W.. Deem. RN & Askren. W.B. Expert
estimate method of generating maintenance and
manpower data for proposed Air Force systems: Users

guide. AFHRL-TR-79-80. AD-A082 992,

Saving. T.R.. Battalio. R.C.. De Vany. AS.. Dwyer.
G.P.. & Kagel. J.K. Air Force enlisted persornel
retention-accession model. AFHRI-TR-80-12. AD-085
658.

Skinner. M.J.. & Allex. W.E. Performance of retrained
airmen in Air Force Technical Schools. AFHRL-TR-80-
7. AD-A090 535.

Thomas. E.L.. & Hankins. R). Use of human resources
data in weapon system design: Identification of data/
data svstems and related technology. AFHRL-TR-79-
36. AD-A080 598.
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PAPERS PUBLISHED IN FY 80

Adkins. CJ. Jr.. Morgan. B.B. Jr.. & Alluisic E.A,
Information processing in a binary classification task.

Perceptual and Motor Skills. 1979. 48. 851-801.

Alluisi. E.A. Summary and synthesis of the human
wotivation. attitudes. error/reliability workshop. in J.J.
Kramer (Ed.). The role of behavioral science in
plysical security {(NBS Special Publ. No. 180-38).
Waskington: Department of Commerce. National
Bureau of Standards. December 1979,

Alluisi. F AL Beisel. W .R.. Morgan. B.B. Jr.. & Caldwell.
LS. Effeets of sandfly fever on isometric muscular
strength. endurance. and recovery. Journal of Motor

Beharvior, 1980, 12, 1-11,

Askren. W.B.. & FEckstrand. G AL Human resource
considerations from concept through deployment.
Defense Management Journal. Second Quarter. 1980,

Berry. G.. Harris. D & Koonee. J. The use of
personality characteristies as predictors of psychomotor
performance. Proceedings of the 7th Symposium on
Psychology in the DOD. 1980,

Berry. G.. Hughes. R. & Jackson. L. Sex and
handedness in simple and integrated task performance,
Perceptual and Motor Shills, December 1980, 51(3).

Buckland. G.H. Flight simulator runway visual textural
cues for landing. Proceedings. 2.4th Annual Meeting of
the Human Factors Society. October 1980,

Cassidy. M.J.. Ruck. HW.. & Offutt, S.V. Task selection
for job oroficiency and training. Proceedings, 21st
Annual Conference of the Military Testing Association.
October 1979.

Chiles. W.D. & Alluisi. E.AL On the specification of
operator or occupational workload with performance-
measurement methods, Human Factors, 1979, 21, 515-

528,

Chiles. W.D.. Jennings. AK.. & Alluisi. E.AL
Measurement and sealing of workload in complex
performance.  Aviation. Space. and  Enrvironmental
Medicine, 1079, 50, 376-381.

Coward. R.E.. Kellogg. R.. & Castore. €. Which way is
up?. TAC ATTACK. September 1979,

Coward. R.E.. Moore. S.. & Meshier. C. The good stick
index - a performance measurement for air combat
training. (a('m‘plvd for publication in Defense
Management Journal).

Coward. R.E.. Moore. S.. & Meshier. C. The gosd stick
index - a performance measurement for air combat
training, Proceedings. First Interservice/lndustry
Training Equipment Conference. November 1979,

Cream. B.W.. & FEggemeier. F.T. Effectiveness.
utilization. costs and considerations pertaining to the
use of simulators for aircrew training. Proceedings of
the Society of Automotive Engineers. Fehruary 1980,

Czuchry. LAL Doyle, K ML Fruch, J.T.. Baran. LA &
Dieterly. D.L. Digital avionies information  svstem
(DALS): Training requirements analysis model
(TRAMODY). JSAS Catalog of Selected Documents in
Psychology, 9. November 1979,

Deignan. G.M.. & Circchinelii. L.F. Simulation training
in the “real” world(s): Some issues and cempirical
answers. Proceedings of the 7th Svmposium on
Psychology in DoD. April 1980,

Deignan. G M.. Seager. B.R.. Kimball. M.. & Harowitz.
NS, Comparative  evaluation of computer-assisted.
programmed text and lecture modes of instruction in
three medical courses. Proceedings of the 7th
Symposium on Psvchology in Dol). April 1980,

Deignan. G M. & Duncan. R.E. CAl in three medical
courses: It was effective. Behavior Research Methods
and Instrumentation. 1979, 10, 228-231.

Finstuen. K.. & Campbell. ME. Further comments on
Bartko's “On various intraclass correlation reliability
coefficients.” Psvehological Reports. 1979, 45, 375-
380.

Giorgia. M.J.. & Carpenter. LB, Relative time-spent
scales—another look at performance measures.
Proceedings. 21st Annual Conference of the Military
Testing Association. October 1979,

Guinn. N.. Kantor. J.E.. & Vitola. B M. Effectiveness of
adaptability screening. Catalog of Selected Documents
in Psychology. 10, 71, August 1980

Hughes. R. Combat training simulation: Perspectives
and views. Proceedings, Ist Interservice/lndustry
Training Equipment Conference. 1979,

e e



Kantor. J.E.. Guinn. N.. & Viwla. B.M. Attitudinal
correlates of course attrition level and student gender in
Air Force technical training. Catalog of Selected
Documents in Psvchology. 9. 93. November 1979,

Kellogg. R.S. Psychophysiological effects of training in
a full vision simulator. Proceedings, 1980 Aerospace
Medical Association Meeting. May 1980.

Kellogg. R.S. Simulated A-10 combat environment,
Proceedings, 24th Annual Meeting of the Human
Factors Society, October 1980,

Koonee. J.. & Berry. . Comparison of males and
females in the prediction of basic flight performance.
Proceedings of the 7th Symposium on Psychology in
DoD). 1980,

Loeb. M.. & Ailuisi. F.A. Theories of vigilance: A
modern perspective.  Proceedings, 24th Annual
Meeting of the Human Factors Society. October 1980,

Longridge. T.M. An evaluation of aliernative HUD
svmbologies for the A-10 aircraft. Proceedings. 23rd
Annual Meeting of the Human Factors Society, October
1979,

Longridge. TM. & Zeidman. K. Measurement of
perceptual workload and scanning. Proceedings. 2-4th
Annual Meeting of the Human Factors Society. October
1980,

Ogden. G.D.. & Alluisi. E. A, Stimulus-response
compatibility effects in choice reactions and memory
scanning. Journal of Experimental Psychology: Human
Learning and Memory. 1980, 6. $30-1438.

Pierce. B.J.. DeMaio. )., & Yates. ). Validation of an in-
flight performance measurement methodology: F-1
ground attack training evaluation. Proceedings, 23rd
Annual Meeting of the Human Factors Society. October
1979,

Ree. M), AVRAM: Adaptive vector and  response
automation method. dpplied Psvehological
Measurement, 1080, 3. 227-228.

Ruck. H.W. Officer job analvsis: Is the enlisted model
appropriate? Proceedings, 2ist Annual Conference of
the Military Testing Association, O¢tober 1979,

Schipper. LS. & Queei. AL Estimation of likelihoods of
events as & function of impact and reliabilits of
predictors. Proceedings. Psvehonomic Societs,  19th
Annual Meeting. November 1978,

s ‘ephenson, R.W. Development plans for an Air Force
occupational research data bank. Proceedings of the 2ist
Annual Conference of the Military Testing Association.
October 1979.

Stephenson. R.'W. & Stephenson. M.K. Design
requirements for a planning information system for
training and personnel technology RDT&E.
Information Processing and Management, 1980, 16.
169-173.

Thew. M.C.. & Weissmuller. J.J. CODAP: A current
overview. Proceedings, 22nd Annual Conference of
Military Testing Association. October 1980.

Thompson. N.A.. & Ruck. H.W. A comparison of safety
training and other vocational training requirements.
Proceedings, 21st Annual Conference of the Military
Testing Association. October 1979,

Titsworth. W.L. Differences between crosstrainees and
non-crosstrainees on grade level. job satisfaction and
assignment characteristics. Catalog of Selected
Documents in Psvchology. 1979. 9. 95.

Vestewig. R.E.. & Eggemeier. F.T. Actual vs simulated
equipment for aircraft maintenance training: Cost
implications of the incremental vs the unique device.
Proceedings. 23rd Annual Meeting of the Human
Factors Society. October 1979,

Weaver. C.N. Job satisfaction in the United States in the
1970%s. Journal of Applied Psvchology. June 1980.

Weaver. C.N. Worker expectations about losing and
replacing their jobs. Monthly Labor Review. April 1980,

Weissmuller. J.J. CODAP: Multiple clustering
application. Proceedings. 2Ist Annual Conference of
Military Testing Association. October 1979,

Weissmuller. J.J. CODAP: Multiple clustering
application. Proceedings. 22nd Annual Conference of
Military Testing Association, October 1980.

Wilbourn. JM.. & Alley. W.E. Pictorial interest
inventory development. Catalog of Selected Documents
in Psvchology. 1980. 10. 71,
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PRESENTATIONS AT PROFESSIONAL MEETINGS

Adams. J.R.. & Leonard. 8. Project management in the
human services field. International Seminar/
Sympoesium. Project Management Institute, Atlanta,
GA. October 1979,

Alluisi. E.AL & Coates. G.D. Dimensionality and S-R
compatibility effects. Human Factors Society. Boston.
MA. November 1979,

Aluisi. E.A. (Chair). Training Seminar: Uses of the
PsyelVFO data base. American Psychological
Association. 88th Annual Convention. Montreal,
Canada. September 1980.

Aluisi. E.AL & Hoggan. RS, Organization for
applications and liaison at the Air Force Human
Resources Laboratory. In ). Hicks (Chair). Applications
of human research in the US. military: An update.
American Psychological Association. 88th Annual
Convention. Montreal. Canada. September 1980.

Alluisi. E.AL A history of military psychology: The Air
Force Human Resources Laboratory. Old Dominion
University  Conference on the History of Applied
Psychology. Virginia Beach, VAL November 1980,

\skren, WAL Human resources and logisties factors in
the design, modeling and life evele costing of Air Force
weapons  systems.  Operations  Research  Society  of
\merica/The Institute of Management Sciences,
Milwaukee. Wi, October 1979.

Askren. WAL Human resources. logistics and cost
Juctors in weapon system acquisition: 4 new
methodologyv. ASD/AIAA Mini-Symposium. Wright-
Patterson AFB, OH. March 1980,

Bailey. J.. Hughes. R. & Jones. W. Application of

backward chaining to air-to-surface weapoans delivery
fraining. American Psychological Association, 87th
Annual Convention. New York. NY. September 1979,

Baran. H.\. Impact of design and support planning on
personnel requirements and life evele cost. 21st Annual
Conference of the Military Testing Association. San
Diego. CAL October 1979,

Buckland. G.H. Flight simulator runieay visual textural
cues for landing. \merican Psychological Association,
87th Annual Convention, New York. NY. September
1979,

Buckland. G.H. Visual cue requurements for terrain
flight simulation. American Psychological Association,

88th \nnual Convention, Montreal. Canada. September
1980,

Burket. J.R. Air Force on-the-job training R&D.
Military  Airlift Command On-the-Job Training
Workshop. Scott AFB. 1L, July 1980.

Burkett. L.R. Air Force literacy and basic skills research
and development. Meeting of the Joint Services Basie
Skills/Literacy  Working Group. Fort Meyer. VA,
September 1980

Burkett. J.R.. & Hooke. L.R. Analvsis of the functional
literacy requirements of Air Force jobs. American
Psychological Association. 88th Annual Convention.
Montreal, Canada. September 1980.

Cassidy. MLJ. Using occupational survey data in on-the-
job training. Third International Occupational Analyst
Conference. Randolph AFB. TX. May 1980,

Cummings. W.H. Rater accuracy in predictions of
ability. Seventh Symposium on Psychology in the DoD).
USAF Academy. April 1980,

Datko. L.M. Comparison of clerical classification.
Third International Occupational Analvst Conference.

Randolph AFB. TX. May 1980.

Deignan. G.M.. Seager, B.R.. Kimball. M., & Harowitz.
N.S. For whom are CAI programmed test and lecture
effective? American Psychological Association, 88th
Annual Convention. Montreal. Canada. September
1980,

DeLeo. P, On-the-job training capacity research. Air
Foree On-the-Job Training Steering Committee. Gunter
AFB. AL. October 1979,

Eddowes, E.E. Skills maintenance and reacquisition
training (Project SMART) research report. American
Psychological Association, 87th Annual Convention.
New York. NY. September 1979.

Gott, 5.P. Survey assessment of strength and stamina
job requirements. Third International Occupational
Analyst Conference. Randolph AFB. TX. May 1980.

Gould. RB. Pilot selection research: A status report.
Seventh Symposium on Psychology in the DoD). USAF
Academy. April 1980,

Guerrieri, J.A. Job performance evaluation pilot
testing: lLessons learned. Showcase of Agency
Performance Appraisal Systems. Washington DC.
January 1980

129




|

Guerrieri. JA.. Cowan, D.. & Vitola. B. Conceptual
model of a merit pay appraisal system for Air Force
civilian emplovees. Seventh Symposium on Psychology

in the DoD). USAF Academy. April 1980.

Hooke. L.H. Readability of Air Force publications.
Seventh Symposium on Psychology in the DoD). USAF
Academy. CO. April 1980.

Hughes. R.G.. & Jones, W. Advanced training features:
Alternative applications of an automated record/
plavback feature. American Psychological Association.
87th Annual Convention. New York. NY. September
1979,

Hughes. R. On the training effectiveness of color for
military  flight training simulation: A svmposium
(Chair). Ist Interservice/Industry Training Equipment
Conference. Orlando., FL. November 1979,

Ideen. DR, & Rantor. J.E. The impact of stress on
performance in the air combat environment. Seventh
Symposium on Psychology in the Dol). USAF Academy.
CO. April 1980.

Kantor. JL.E.. & Ideen. D.R. The Air Force female pilots
program: An interim report. 21st Annual Convention of
the Militarv Testing  Association. San  Diego. CA.
October 1979,

Kantor. J.E. Research on women in combat related
roles. TIMS/ORSA Joint Meeting., Washington. DC. May
1980.

Loeb. M. & Alluisic E.A. Theories of vigilance: A
modern perspective. Human Factors Society. Los
Angeles. AL October 1980,

Maher. F.AL & Asiala. Co Development of maintenance
resources interaction. Operations Research Society of
America/The Institute of Management Sciences.
Milwaukee. WL October 1979

Malmstrom. F.V.. & Reed. L.E. Saccadic and pursuit
eve movements during a concurrent secondary task.
American Psychological Association. 88th Annual
Convention. Montreal. Canada. September 1980,

Needham, R.C.. Edwards. B.J.. & Prather. D.C. Trends
in Air Force simulation: Perspectives from the Air Force
Human Resources Laboratory. Operations Training
Dirision. National Security Industrial Association
Training Symposium. San Antonio. TX. April 1080,

O’Connor. T.J. How reliable are technical survevs?
American Psychological Association. 88th Annual
Convention. Montreal. Canada. September 1980

Phalen, W.J.. Thew. M.C.. & Weissmuller. J.J.
Workshop on CODAP systems & applications. tth
Annual Conference of the International Personnel
Management Association Assessment Council

(PIMAAC). Boston. MA. July 1980.

Phalen. W.J.. Thew. M.C.. & Weissmuller. J.J. CODAP
Workshop— Air Force applications. 4th Anpual
Conference of the International Personnel Management
Association Assessment Council, Boston. MA. July
1980,

Phalen. W.J. Computer-Based Job Analvsis: Some
Innovative Applications to Personnel Management. 4th
Annual Conference of the International Personnel
Management Association Assessment Council. Boston.

MAL July 1980.

Ree. M.J. The effects of errors in estimation of item
characteristic curve parameters. 21st Annual
Convention of the Military Testing Association. San
Diego. CA. October 1979,

Ruck. HLW. A cross-company study of decision policies
of manager resume evaluation. Unpublished Doctoral
Dissertation. Management Science Department. Stevens
Institute of Technology. Hoboken. NJ. April 1980.

Smith. )L¥. History of USAF training research
simulation. AFOSR Sponsored 1980 Review of Air
Force Sponsored Basic Research. March 1980,

Stephenson. R.W. Development plans for an Air Force
occupational research data bank. 2lst Annual
Conference of the Military Testing Association. San
Diego. CA. October 1979

Stephenson. R.W.. & Stephenson. M.K. Design
requirements for a planning information svstem for
training and personiiel technology RDT&E. Severth
Symposium on Psychology in the DoD). USAF Academy.
CO. April. 1980,

Stephenson. RW.. & Stephenson. M. K. Design
r(’qui rements for an investment stra tegy decision svstem

for training personnel technology RDT&E. OAR-

sponsored conference on Multiple Criterion Decision
Making. University of Delaware. Newark. DE. August
1980,

Tauscher. LJ. Use of occupational data and
methodology for technical training research. 3rd
International  Occupational  Analyst Workshop, San
Antonio. TX. May 1980.
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Thew, M.C. CODAP: An exhibit and handout package
of relevant materials. 1980 Mid-Atlantic Technology
Exchange Conference and Exposition. Baltimore. MD.

March 1980.

Thompson. N.AL & Ruck, LWL The selection of tashs

for vocational training. American Psychological

Association, 88th Annual Convention. Montreal.
Canada. September 1980,

Tyvodall. J.F. COM in a personnel and training research
encironment. 10th Annual COMTEC Conference.
\tlama. GAL February 1980,

Valentine. LD Jr. Reading measurement research in
the Air Force. American Psychological Association. 88th
Annual Convention, Montreal. Canada. \ugust 1980.

Ward. JH.. Jr. Policy specifving with application to
personnel classification and assignment. 21t Annual
Convention of the Military Testing \ssociation, San
Dicgo. CAL October 1979

Ward. LI, Jr. Interaction among people characteristies
and job properties in differential classification. 2151
Annual Convention of the Military Testing Association.,
San Diego. CAL October 1979,

Watson, T.W.. Guerrieri. LA & Earles. LW, Initial
development of a job performance evaluation svstem
(JPES) for Air Foree civilian emplovees. Seventh
Symposium on Psychology in the DobD. USAF Academs.,
CO. April 1980

Weeks, L1, & Wissman. D). The use of occupational
survey data to develop measures of job difficulty. Third
[nternational Occupational Analyst Conference,

Randolph AFB. T\, May 1980.

Weeks. LL. Development of a longitudinal data base to

study enlisted attrition, retention. and career

development. ORAS/TIMS Conference on Military
Attrition. Milwaukee. Wl October 1979,

Weissmuller, J.J. & Thew. MG CODAP workshop, 1980

Occupational Analysts Conference. San Antonio, TX.
May 1980,
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‘ CONFERENCES AND SYMPOSIA HOSTED BY AFHRL

June 1979 — December 1980 CODAP and Occupational Analysis Lecture Series. AFHRI.. Brooks

AFB. TX
June 1980 National Research Couneil Vision Committee Workshop on Vicual Cue
3 Requirements for Low Level Flight and Hostile Threat Enviconments,
] Williams AFB. AZ
ﬁ March 1980 DOD Job Site Training Sub Technology Advisory Group. Lowry AFB,
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