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The Armny Research Institute (ARD is a field
operating agency of the Deputy Chief of Staff for
Personnel employing approrimately 400 people
with an annual budget (FY83) of $36 million.
Our job centers on soldiers and research. We
conduct research in the acquisition, development,
training, and utilization of soldiers in military
systems. Traditionally, the Army approaches
this job more from the standpoint of manning
the equipment than of equipping the man. Owr
aim 1s to see that the emphasis 1s upon the
latter—that the capabilities of the soldier are
built totally into the systems acquisition
equation. Only then will owr weapons systems
approach their full effectiveness.

At ARI we are developing better tools for selec-
ting and classifying soldiers as well as better
techniques for training and leading them. Our
ultimate success will be measured in greater
unit effectiveness at the battalion level. I believe
our Annual Report for FY83 reflects the kinds of
research products—ranging from STINGER reverse
engineering to a hand-held vocabulary tutor—
that will contribute to this goal. Our big project in selection and classification got off the ground
this year, and we should begin to reap the benefits soon. For example, this eftort will enable the
Army to select and place, as M-1 tank commanders, only those persons with predictably high
levels of performance. As a result, the combat effectiveness of a tank company, as measured in
enemy hits, could increase tiwo to three fold.

While these research projects will make significant contributions to the Ay, they only seratch
the surface. Much work remains for us in such areas as force integration, leadership at the junior
and senior level and embedded training. We must help the Army make better use of the data bank
at the National Training Center (NTC). We have made a start on work in the area of artificial
intelligence—using machines to make the soldier's work easier. I strongly belicve that artificial in-
telligence and the so-called “smuart systems™ offer one of the most fertile grounds for the future of
soldier research, and that we must rapidly advance our efforts both fiscally and program-
matically if we are to capitalize on its full pote.tial.

This annual report provides only a glimpse of our work at ARI and how we go about it. Our
work is important only if the users in the f.ld are atle to properly integrate the results into Army
doctrine, procedures, and policies to make positive and lasting changes in the Army. In order to
do that, we need a strong user-research relationship. We at ARI are making a concerted effort to
strengthen ti.nse ties and invite your comments on better ways of doing that. We welcome your
queries into the details of the activities highlighted on the following pages or into the many others
making up our full research program.

\-.
\._\" '4 # 1

Colone Lo Noale Coshy, Comman-tor, AR




Message from the |
Technical Director .

The Army Research Institute is an applied
research organization committed to excellence.
ARI is end-product oriented, bringing scientific
knowledge to bear on solving real and im portant
challenges facing the Army. Our focus is and
will remain on technical excellence to enable the
Army to successfilly meet the challenges of the
future. Excellence has a dual focus upon products
and science. This annual report demonstrates our
commitment and the recognition of this commit-
ment in several dimensions:

o products—ranging from a manual for intelli-
gence analysis and design of ar artillery
battery crew, to development of un officer
evaluation test battery;

e scientific contributions—some 30 journal
articles, books and book chapters published
and more than 60 papers read at professional
meetings; and

o professionalism—the Army R&D Achievement
Award for the Recruiter Development Center and
 $5,000 incentive arward for research on the

1 Turget Acquisition and Analysis Training Systen.

Dy Edgar M Johnson, Techwieal Direetar, ARI

Applied research does not just happen; people make it happen. Solutions to Army problems occur
when the knowledge and understanding of an Army need, and the technical and scientific knowledge
and insights to cope with that need, come together in the heads of people who make things happen.
Our incentive awards program has been focused on researchers, providing nearly 100 awards to
outstanding researchers and support staff. New senior leadership is in place at ARI, providing an
exceptional management team. During F'Y83, we selected a new Director of the Systems Research
Laboratory and new leaders in 7 of our 15 Technical Areas and Field Units.

We have moved to strengthen our ties with the university community. In addition to a continuing
use of graduate students as research assistants, we have enlisted faculty members as consultants
and part-time researchers and have established a Research Associateship Program: through the
National Reserrch Council. We have also moved to strengther owr ties with industry through collabora-
tive efforts and through supporting activities of the National Security Industrial Association.

There have been a number of initiatives during the past year to improve our productivity and
the quality of our research. An external peer review system has been established using nationally
recognized experts to review selected research efforts. A Research and Development Advisory Group




has been established through the Armny Science Board to provide advice and counsel on program
direction and quality. We have embarked on a laboratory modernization program bringing our
computing, research and information systems up to date. We have opened Research Coordination
Offices at PM/TRADE and at TRADOC Headquarters to strengthen ties with our users. Last,
and most important, we have completed a _first long-range plan to chart the research future for ARI.

This report presents an overview of our activities during the last year: breadth of mission, variety
of publications and research accomplishor . wits, strength of technological change, and impact on
policy and operations. We have moved from a focus on individual attributes to a focus upon the
“whole man” with his hardware in a unit context—a total systems approach.

ARI's challenge is to provide the vesearch products required to meet the needs of an Army of
Excellence. The annual report for FY83 veflects our response to that challenge. The future offers
new research opportunities in such areas as artificial intelligence, training strategies, soldier-
system integration, and low-cost sindation and training devices. ARI's mission is to make the

Suture happen sooner: to ensure that the *“whole man " is considered in a systems context. This

supports ARI's and the Army’s commitment to excellence.
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FY83 Program Management

The Army Research
Institute

The Army Rescarch Institute for the Behavioral
and Soctal Sciences, intormally known as ARL s a
field operating agency of the Deputy Chief of Staff
for Personnel. It includes civilian scientists, military

personnel, and appropriate administrative and sup-
port personnel. Complementing the headquarters
and research center in Alexandria, Virginia, are 13
field units and seientific coordination offices.

ARI Locations
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The Army Research Institute conduets basic, ex-
ploratory and advanced research toward inereased
readiness and effectiveness of Army personnel.
ARTI's assigned mission is to maximize combat effec-
tiveness through research on the acquisition,
development, training and utilization of soldiers in
military systems. Applying state-of-the-art concepts
and methods of the social and hehavioral sciences,
ARUD's staff, including some 226 professionals, helps
to solve current Army problems and to make future
problems more manageable.

ARI research helps the Army recruit and retain
the best people by developing a scientific under-
standing of soldiers and the tasks they perform.
This understanding is applied to maximize in-
dividual and organizational effectiveness in light of
modern battlefield tacties that rely on increasingly
advanced equipment and technological systems.
ARI conducts people-related research and concen-
trates on the design of peacetime training systems
and manpower programs that can maintain an:
Army equal to the challenges of war.
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Core Program

ARIs core program falls into three general areas: into ARI's three—laboratory structure with current |
Manpower and Personnel Rescarch, Systems efforts aligned so that specific research thrusts are
Research, and Training Research. Three specialized pursued by the field unit or technical area with the
laboratories execute the research. Field Units fit best available resources. ]

Organizational Stiucture of the Army Research Institute

I COMMANDER TECHNICAL DIRECTOR . L
r_1 BASIC RESEARCH ' 1

1 1
MANPOWER AND PERSONNEL SYSTEMS TRAINING
RESEARCH LABORATORY RESEARCH LABORATORY RESEARCH LABORATORY

Ft. Bliss Field Unit
¢ Training Development
* Combat Development

Leadership and Management

|| Technical Area

* Leader Performance Measures
* Leader Development

* Organizational Cohesion/Productivity

Ft. Benning Field Unit
4 ¢ Team and Systems Training
* Individual Training

Fi. Leavenworth Field Unit
 Battie Simulatrons
* Command and Staft Operations

Presidio of Monterey Field Unit
* Performance Analysis/Evalurtion

™ e+ Collective Training Designs

* Combined Arms Performance

| * Predictor Development

* Performance Measurement

» Otficer Selection/Classification
* Selection and Classification
Technology Transter

Sy Manning Technical Area
l{ * Manning Requirements
* Personnel Subsystems

Ft. Rucker Field Unit

* Fight Simulation/Continuation
b  Traning/Combat Readiness
] » Selection, Classification, Retention,

USAREUR Fieid Unit Ft. Hood Field Unit Institutional Traiming and Performance
§ ¢ Statt Support

M * Weapons System Evaluation
¢ Traning Systems
* Battieheld Automated Systems

Ft. Knox Field Unit

) Personnel Utilization Technical Ares * Small Unit Training
§ * Personnel Allocation M Automated Training Tech
I } | : g:gx;:g:‘q * Combat Arms Tactical Training
} -i Ft. Sill Scientitic Coordination Office .
i

’ ) Technoiogy S
Battiefiold Information Systems Technical Area

Technical Area o Curriculum and Evaluation

o Soldier/Computer tnteraction | ¢ Learning Technology

* Decision Support and Embedded ¢ Computer-Based Systems
Training Team Development

® int nce Systems Procedures

|

¢ Performance Standards
o Simulation System ;
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Manpower and Personnel Research
Laboratory

This laboratory focuses upon desigming and
developing methods to improve the process of
recruiting, selecting, assigning and retaining Army
personnel. Related efforts seck to improve the of-
fectiveness of military organizations, particularly
through analysis of Army organizational structure,
management and leadership, and the dynamies of
unit cohesion.

D doyee Siaelds, Divetor Mangpeocer aid Personaed Rexcarch
Laburatory

The Manpower and Personnel Research Laboratory
uses knowledge and techniques of the behavioral
sceiences to address the difficult challenge of
developing tools and procedures to aid decision
makers in the Army s personnel system. The Of-
ficer Selection Battery and the Military Applicant
Profile are two of thix laboratory's more rocent
SUCCESSEs,

In the year ahead we expect to see the initial
results of an ambitious new program to develop
selection and classification procedures for optimiz-
ing the mateh between soldier abilities and MOS
requirements. As part of this rescarch effort we are
finding new ways of measuring and collecting data
on the military applicant pool, and developing and
evaluating new predictors and measures of soldier
performance, including psychomotor and perceptual
skills, cogmitive abilities and biographical
information.

Other research programs focus on the personnel
requirements for manning the Air/Land Battlefield
of the Year 2000. Personnel resources for meeting
those requirements will be identified and methods

to recruit, seleet, classify, and assigm personnel to
training tracks in such a way as to optimize the fit
between Army skill requirements and individual
-apabilities will be developed. The program will
focus primarily on the active foree with an eyve to
applications in the reserves and civilian forces.

Systems Research Laboratory

The Systems Research Laboratory conduets
research on how to realize optimum performance
from Army personnel who operate or interface with
the new systems entering the Army inventory.
Modern psychological concepts of human perception
and cogmition are applied to the design of systems
and the procedures A)r their use. Human perform-
ance capabilities and limitations are brought to bear
on the Army’s efforts to develop and field equip-
ment which people can effectively operate and
maintain.

the dvvveed M Favone, Thivehe - Sanfers Besaiech Labortory

As the wave of high technology sweeps over the
Army, the job of the Systems Research Laboratory
increasingly has to do with ensuring that this
technology enhances total system effectiveness.
Through our research we continue to identify and
demonstrate ways of helping the soldier do his or
her job better. These include computerized aids to
decision making to help commanders on the battle
field sift through the overwhelming body of tactical
information now at their finger tips.

Nr—
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Our current research efforts are expected to
result in several dramatic changes for the Army in
the coming year. A simulation system for defense
weapons will become operational and permit
research directed at improving operator perform-
ance and total system effectiveness. Changes in the
consideration of human factors, manpower, person-
nel and training during system acquisition are
expected to be implemented as a result of our
“reverse engineering”’ studies. A continuation of
our research in command and control will help to
identify those behaviors critical to successful
command as well as weaknesses which can be
improved through training.

Several of our research efforts are intended to
result in payoffs a few years from now. Research
soun ta begin in adaptive battlefield automated
svstems will desigm a soldier-machine interface to
help manage information flow and intelligence for
small unit commanders in an adaptive, user-friendly
fashion. Additional efforts are being devoted to
advanced methods for presenting information in
graphic format and to the use of speech as a com-
puter input modality. These activities are designed
to enhance soldier and unit effectiveness through
the development of new and improved information
processing systems.

Training Research Laboratory

The Training Research Laboratory, drawing on
existing theories of learning, motivation, cogmition,
measurement and evaluation, continuously examines
and refines, through research and development, the
training methodology and practices employed by
the Army. Current research seeks to identify the
specific skills required for successful performance in
the Army and ways to improve the basic skills of
marginal performers in order to increase their
chances for successful Army careers. Training
research is also developing more cost-effective training
methods through simulation and training devices.

The Army’s growing accent on training is paying
off in a force that may be better prepared for its
mission than ever before. Despite this, extremely
tough challenges remain to be solved through con-
tinuing research. In the reserve component, where
we have less than 37 days a year to train, it is hard
to maintain the increasingly complex skills required
by the Army's modern systems. Through inten-
sified research in the year ahead we will be develop-
ing rapid train-up procedures to achieve and main-
tain higher levels of readiness in the reserves. We

1
b
will continue to address the Army’s need for im-
proved training of maintenance personnel, placing
special focus on the M1 tank.
I Harold F O°'Ned, Jr, Direetor Traning Research Laboratury
1

Within the Training Research Laboratory, efforts
are now underway that should lead to a whole new
family of low-cost training devices and simulators
which can provide training at previously unmatched
levels of efficiency and effectiveness. In the year
ahead we will be intensifving our research on ap-
plications of technology to the instructional needs of
every soldier. A specific focus in this regard will be
upon computer-based instruction and other promising
new developments in the field of instructional
technology.

Basic Research Program

The Basic Research Program within AR is in-
tended to fill gaps in the scientific methodology and
data base. This program is implemented primarily
through contractual efforts with the academic com-
munity, resulting from peer-reviewed unsolicited
proposals. At the present tin  there are some 60
such centracts with different universities or
organizations in the United States. In addition, a
small number of efforts are supported within the
European and Middle Eastern research com-
munities. This program follows the same program-
matic lines as the three major ARI laboratories.

The Basic Research Office serves as the leading
edge of ARI's research program. It is our job to
identify the concepts and explore the technologies
which offer the greatest potential for transition to

adeiade fas o 3
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applied research on the problems facing the Army
as it prepares for the Air/Land Battlefield of the
Year 2000 and beyond. Military forecasters predict
widely dispersed battlefield systems and soldiers,

D Rohert Suxosn, Plavvetosr— D o) Hieie Bemoprrd

time compression, and sophisticated equipment re-
quiring vastly more complex tasks of the soldier
than today. Without adequate preparations, we can
expect a eritical man/machine mismatch, an exten-
sive information overload, and an increasing short-
fall of soldiers capable of performing the complex
tasks that will be required of them.

Basie research is underway in areas where the
payoff to the Army appears highest. Included
among these are informational engineering, artificial
intelligence, ability assessment, instructional tech-
niques and systems, and cognitive processing
-apabilities. These efforts will emphasize the use of
computers, capitalizing on their high-speed potential
and matching them as closely as possible to the

capabilities and requirements of their human
operators. As our basic research program builds the
scientific knowledge and technical data base in
these new and emerging areas, ART will be able to
focus its applied research on advancing the products
so vital to the Army’s future mission.

Program Resources

The interdisciplinary research and development
team at the Army Research Institute consists of
254 scientists and military professionals, assisted by
143 administrative and technical support personnel.
ARI’s program resources in FY83 totaled 36.5
million dollars and were apportioned as shown.

The next section of this report provides an over-
view of ARI's research program together with
representative examples of ongoing research efforts.

Annual Expenditures ($1000)
FYS1 FY82 FY83

6.1 Basic Rescarch . ... .. 2,170 2779 3.165
6.2 Exploratory Development 9014 9524 9619
6.3 Advanced Development . . .. 15.632 18483 23.744
Total . .. ... ... ... 26816 30786 36.528

ARI Personnel by Category — FY83
Professionals by Scientific Discipline

Experimental Psychologist 46
Human Factors Psychologist 47
Training Psvcehologist 39
Industrial/Organizational Psychologist 19
Personnel Psychologist 25
Quantitative/Math/Staustician 3]
Computer Science Specialisg 7
Soctal Psvebologist 4
Operations Rescarcher 6
Educational Psychologist 7
Economist 4
Soctobogist 1
Engineer 2
Other 10

Subtotal 226

Military 28
Administrative and Technical Support 143
Total 397
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FY83 Research Program:

An Overview

Program Planning and Coordination

ARI receives broad guidelines for its research
program from Congress and the Department of
Defense, but its principal clients are within the
Army, Because ARI produets affect every Army
mission having human performance as a component,
Army leadership participates in the specifies of pro-
pram development at ARIL Regularly scheduled
reviews and evaluation of the Institute’s research
program are chaired by the Assistant Deputy Chief
of Staff for Personnel. Vital input comes from the
Army staff, major Army commands, the Secretary
of the Army, and the Chief of Staff. Senior user
reviews generate input to major programs. The
results of Mission Area Analyses are also used to
ensure that ARD's research program encompasses
problem areas of high priority to the Army. Each
review is instrumental in providing invaluable feed-
back from principal users to the ARI program
managers as well as assuring that the Army’'s
leadership is cognizant of the activities in each pro-
gram area discussed.

In support of program planning, ARI coordinates
research at several levels. Within the Army, ARI
maintains scientific coordination offices (SCO) at
FORSCOM and TRADOC. The FORSCOM SCO
represents ARI and serves as the senior scientific
consul for personnel and training research at the
US Army Forces Command. It also coordinates

FORSCOM research requirements with the Com-
mind Group and research elements as well as troop
support requirements. The SCO at TRADOC per-
forms similar functions at the US Army Training
and Doctrine Command. In FY83 a new SCO was
established at PM/TRADE in Orlando, Florida, to
expand coordination of research in the development
of simulators and training devices. Tri-service
cooperation exists among ARI and its other service
counterparts: the Navy Personnel Research and
Development Center and the Air Force Human
Resources Laboratory.

At the international level, ARI researchers ex-
change information and conduct joint efforts with
their counterparts in other countries through such
organizations as The Technical Cooperation Pro-
gram (TTCP) and the NATO Defense Research
Group (DRG). In addition to the United States,
TTCP is composed of scientists from Australia,
Canada, Great Britain, and New Zealand. NATO-DRG
draws its membership from the NATO nations.
ARI also maintains a European Scientific Coordina-
tion Office in London. Through this SCO, ARI en-
courages participation of those outstanding Euro-
pean scientists and institutions whose work is of
immediate relevance to ARI's applied research
efforts.

Program Implementation

ARI's research program is conducted at four
separately funded levels:

® basic research in concepts and theory;

¢ exploratory development research to test
concepts, technology and methodology;

In addition, ARI performs Technical Advisory
Service, which provides timely, direct assistance to
the Army when problems require technical exper-
tise rather than research or development. Army
priorities influence ARI's program, which currently
consists of the following categories established by
Congress.

® Manpower and Personnel

|

] ¢ advanced development research on system ¢ Education and Training

By = components; and

W ¢ Simulation and Training Devices
{ :,J» * engineering development to produce prototypes

N3 of specific devices or systems.

¢ Human Factors in Systems
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The Department of Defense coordinates personnel ART's annual research program is carried out 1
performance and training research through a through topical thrusts within each programmatic 1
deseriptive taxonomy of research domains that was domain. A thrust, such as Recruiting or Managing
. developed to guide research programs at ARl as Personnel Readiness defines a specific area of in-
[ well ax at laboratories in the Navy and Air Foree. vestigation and includes one or more work units of
These domains fall into a general sequence and ¢n- scientifie research at the project level. All three
compass the following personnel-related tasks. levels—domain, thrust, and work unit—are dynamic
i in that they will change somewhat from year to
o Structure and Equip the Foree yedr, in response to both near-term and long-term
. objectives of the Army,
* Man the Force Brief deseriptions of ARI's FY83 thrusts are
l . . presented on the following pages. For each thrust,
* Train the Foree the recent or ongoing research effort of at least one
) representative work unit is also deseribed.
y ¢ Develop Units
¢ Maintain Foree Readiness
¥
FY83 Distribution of Program Resources Percentages of the FY83 ARI Budget ]
by Funding Category Spent on Research in Each Domain _
| Man the F :
q Structure and r an the Force 4
6.2 Exploratory w. . 6.1 Basic Equip the Force % S $8.138/22.3% j
; Devetopment Research quip ; P F- ]
by $9.619 ‘ $9.875/27.0% 4 : : .
i 26.3% il B o
P
1 ) i AR T
-
*
‘1 Maintain
Force
i ’. Readiness : '
n 6.3a Advanced $2.693/7.4% S '
Development A Train the Force
K y Non-Systems Develop Units $8.654/23.7%
¢ $23.744 $7.140/19.6%
65.0%




Structure and Equip the Force

The Army has over 600 items of new equipment svstems design and ways to aggregrate these re-
under development, including at least 40 major GUIPCIMENtS across systems, ]
svstems. ARI vesearch in this domain is helping to |
enzare that the Army can man these new systems, ® Enuhle the Army to design equipment that 1
which are integral to the projected Air/Land Battle- shifts monotonous, repetitive, energy-sapping
tield of the Year 20°0. A major focus of this tasks “from the head to the hardware,” freeing
research is to develo , and refine technologies that the zoldier for more complex decision making y
will accomplish the following tasks for the Army. tusks. [
¢ Previde more cost-effective training for persons 1
e [dentify capabilities and limitations of human operating and maintaining Army systems. ]
performance so that hardware can be designed '
with human compatibility in mindd. ¢ Develop methods of assessing total system ef-
1 fectiveness that will consider human operator
e Determine ways to identify manpower, person- performance under conditions approximating

nel and training (MPT) requirements early in those for which the system was developed.
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New System Design

It i important to define the capabilities and
limitations of human performance so that new
systems can be designed with human compatibility
in mind. When human factors are not adequately
considered by system desigmers, man-machine
mismatches result which can seriously limit weapon
sy stem performance. Under this thrust analytical
processes are being developed that will make it
possible for systems designers to specify the
demands placed upon humans by systems early in
system design. Once these demands are known,
system managers can attempt to match them with
the capabilities of the available manpower pool.
Should a potential mismatceh appear likely, appro-
priate modifications in manpower poliey, training
procedures ¢ hardware design can be made. In
related efforts, ARI researchers are perfecting
technique < for identifving those functions best per-
formed b, soldiers and those best left to machines.

Realistic Air Defense Engagement System

On today’s battlefield, and even more so on the
Air/Lard Battlefield of the Year 2000, a split-second
reduction in reaction time of air defense gunners
could be the key to survival. Unfortunately, today’s
soldiers have no previous combat experience firing
ground-to-air weapon systems, and the Army has no
way of knowing for sure how well they will do on
the battlefield. To address these issues, ARI has in-
itiated this research and development effort at the
Fort Bliss Field Unit with the Army Air Defense
School. The Realistic Air Detense Engagement
System (RADES) will provide the Armny with (1) a
modern afferdable, air defense training program,
and (2) valid performance measures of combat
readiness in this critical area.

The best way to train air defense gunners is in a
realistic short-range air defense (SHORAD) engage-
ment environment, but the prohibitive costs of live
ammunition and equipment make this next to im-
possible. The RADES project realistically
simulated the SHORAD environment using scaled
model aireraft and a portable, outdoor simulation
fucility. The RADES facility will be used as a
research tool to find out how to improve the process
of target detection, identification, tracking and
engagement on the SHORAD and the man-portable
air defense (MANPAD) weapon systems. Researchers
will identify aspects of the gunner’s job which could
be improved through training or the use of perfor-
mance aids. Later the facility will be converted to a
training installation.

Sponsor: US Army Air Defense Center and School,
Fort Bliss, Texas,

Systems Manning

In order to plan adequately for future recruiting
and training, the Army needs to know the man-
power, personnel and training (MPT) requirements
of systems coming into the inventory. To make sure
that the total supply of manpower will be enough, it
is also important to be able to aggregate the total
MPT requirements across all systems. ARI
research in this thrust is developing methods of
estimating MPT requirements early in the acquisi-
tion process,

Design of Crew and Unit Structures

This project exemplifies how ARI researchers are
helping the Army find the best crew and unit strue-
tures for its weapon systems. One effort analyzed
the M-109 howitzer crew, which must operate 24
hours per day on the modern battlefield. Since it is
impractical to test crews for such extended periods,
two modeling techniques were used: Crew Perfor-
mance Model (CPM), developed by ARI, and
Analysis of Military Organizatioral Effectiveness
(AMORE). Drawing on time and motion data from
existing crews, the computerized CPM methodology
was used to calculate how well crews of various
sizes and task assignments would fight. ARI research-
ers demonstrated that a ten-man howitzer crew
would operate more effectively during around-the-
clock combat if it were split into two identical five-
man crews which were trained to alternate between
weapon firing and weapon support. ARI then used
the AMORE modeling technique to analyze the im-
pact of different crew structures and other
variables on the effectiveness of an entire battery
and on the ability to reconstitute after battle losses.
Researchers concluded that of all variables, only the
restructured crew improved a unit's ability to sus-
tain combat losses.

The practical payoff from this finding is that by
concentrating on cross-training, the Army will be
able to field around-the-clock fighting wunits which
are more efficient and which can recover from
losses more effectively. Research based on the
CPM/AMORE methodologies is already causing a
reappraisal of crew and un:it structures at the Army
Field Artillery School, and will eventually have ap-
plications on organizational levels throughout the
Army. Similar analysis of crew and unit structures
have been made for the following weapons systems:
the Pershing 11, the M-198 and the Division Support
Weapon System (DSWS).

Sponsor: US Army Field Artillery Center and
School, Fort Sill, Oklahoma.
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New System Training

Under this thrust ARI research is developing
appropriate approaches for training soldiers to
operate and maintain the Army’s new systems.

System design currently includes reliable
specification of the anticipated requirements for
operator performance and maintenance tasks. As
soon as the skills and knowledge required to
operate a new system are known, training
strategies can be developed for the system, and
desigm specifications for training simulators can be
drawn up. With the introduction of systems that
include one or mre computers there is now an
opportunity to “enbed” a training capability within
systems,

Command and Control Training of
Battlefield Staffs

The Command and General Staff College at Fort
Leavenworth is establishing requirements for
simulations targeted for use at virtually all tactical
command levels from company level through corps.
Simulations developed so far are primarily oriented
to the battalion staff. The work has focused almost
exclusively on two activities. First has been the
development of automated training simulators
and/or adaptation of existing ones for use as train-
ing vehicles. Second has been to introduce and gain
field user acceptance of the various simulations,
ARI assistance has been sought in an effort to
develop training guidance for user units which,
coupled with the training devices themselves, will
constitute a total training system. ARI has now
developed the training guidance for use of Com-
mand and Control simulations. A first edition of the
Handbook on the Conduct of Training with Battle
Simulations has been completed and is being up-
dated prior to distribution in FY#4.

Additional research in this area has been directed
to reducing controller overhead in command group
training simulations, increasing standardization of
exercises, and improving efficiency of training by
instructing individual or staff elements prior to
group training and by training subsets of the full
staff.

Research using the Army Training Battle Simula-
tion System has revealed several command group
deficiencies including the failure to consider a large
range of al'ernatives, persistence in unsuccessful
courses of ¢otion, and not planning communication.
Present and fuitre research will address remedies
for these deficiencies.

Sponsor: Command and General Staff College,
Battlefield Simulation Directorate, Fort
Leavenworth, Kansas.

Developing Automated Systems

Automated systems being developed under the
Army’s Command and Control Master Plan will
process and manage large amounts of battlefield in-
formation ard aid commanders in making increas-
ingly complex combat decisions. Command, control,
communications and intelligence (C31) systems pro-
vide the means for tactical analyses and battle
management. A particular concern of the ARI
research under this thrust is the soldier-system in-
terface, both in command and control systems and
in weapon systems. Here ARI research focuses
primarily on  lving technology to enhance soldier
performance. . he program addresses such human
factors concerns as the design of the physical inter-
face between the soldier and his hardware, the soft-
ware required to optimize soldier/system trans-
actions, and the desigm of portable job aids for the
individual soldier. Collective performance in auio-
mated C31 systems is also addressed.

Techniques for Intelligence Analysis

ARI recently completed a four-year research pro-
jeet, Investigation of Methodologies and Techniques
for Intelligence Analysis (IMTIA). The IMTIA ef-
fort, conducted jointly with the Army Intelligence
and Security Command, developed a descriptive
model of generie intelligence analysis processes,
concentrating on the cognitive activity of the
analyst and how this activity should be supported
with automation. Based on the model, decision aids
pertaining to different types of intelligence were
then developed. One such aid, ENCOA—Enemy
Courses of Action—was recently made available.
ENCOA exists in two forms: a paper-and-pencil
manual accompanied by a hand-held calculator, and
4 computerized version. ENCOA breaks down the
decision problem into tactical components, with
each breakdown more specific than the one
preceding.

Currently, two additional projects are underway
to apply the results of IMTIA to the development of
training materials. The INTACT (Integrated Tac-
tical Analyst Training) project, aimed at tactical all-
source analysis, is resulting in a training circular
and lesson materials for teaching cognitive skills
and analytical procedures. Another goal of INTACT
is to provide recommendations for incorporating ex-
isting automated systems into the analyst training
program at Ft. Huachucs.

The HASTIA (Handbook for Strategic Intelli-
gence Analysis) project feeuses on strategic, as op-
posed to tactical, intelligence analysis. It is
resulting in the production of a handbook designed
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specifically for new analysts entering the In-
telligence and Threat Analysis Center. The hand-
book desceribes processes used by strategic analysts
and includes a catalog of companion procedures and
tools,

Sponsors: US Army Intelligence and Seeurity
Command; US Army Intelligence Center and
School; Army Intelligence and Threat Analysis
Center; Assistant Chief o Staff for Intelligence

Assessment of New Systems

New systems must be tested to determine how
closely they meet desigm eriteria. One objective of
these tests is to find out what the soldier must do to
make the system effective. The difficulty in doing
thix is to select the appropriate eriteria for measur-
ingr the human contribution to system effectiveness
citrly in the system engineering process. These
criteria are essential to the Army Systems Acquisi-
tion Review Council (ASARC) process. Research is
needed to develop these eriteria and then to
develop the appropriate procedures for employving
them to recommend refinements in system desigm
which will maximize human performance. At our
Fort Hood Field Unit we are evaluating human
factors problems in existing systems in order to
improve these systems. The illustration below
summarizes our work on the M1 tank.

Army Systems Acquisition Review Council Guides

Hundreds of millions of dollars can be saved over
the life eyele costs of Army weapons systems if
manpower, personnel and training requirements are
considered early in the Army’s systems acquisition
process. The Army Systems Acquisition Review
Council (ASARC) reviews new weapons systems at
various stages to decide whether their development
should continue. With enough relevant information
and the know-how to apply it, they can help avert
man-machine mismatches and the costly
consequences.

With completion of this ARI research, the
ASARC now has a more systematic approach for
collecting and using data relevant to manpower,
personnel and training (MPT) issues. ARI published
a guide entitled MPT Requirements for Materiel
| System Acquisition. It is intended for action of-
ficers who must prepare documentation for ASARC
review on manpower, personnel and training issues
such as train-up and man-machine compatibility.
The guide lists key MPT issues for each review, the

types of information necessary to address those
issues, and where the information can be found.
Today, all action officers at the Soldier Support
Center and key Department of the Army staff ac-
tion officers use ARI's MPT life evele system
management gaide. The guide is helping prepare
tora more thorough and accucate ecamination of
MPT issues during the ASARC process. The
wltimate payoff from this and related ARI efforts is
hoth in dollar savings and improved weapon
systew performance.

Sponsor: Deputy Chief of Staff for Personnel, DA

STINGER Reverse Engineering

ARI recently completed an analysis of how
human factors and manpower, personnel and train-
ing issues were addressed in the acquisition of
STINGER, a one-man, partable, ground-to-air
misxile. Reverse engineering provides a way of
retracing the steps in the acquisition and develop-
ment of weapons systems. The STINGER reverse
engineering project vielded valuable information
about the acquisition process and how the Army can
make it work better,

In the case of STINGER, many soldiers were
unable to operate the weapon successfully. Once the
reasons for this were cear, AR researchers found
that revised training and some changes in the
STINGER MOS were a better solution than an ex-
pensive retrofit of the weapon itself.

The purpose of conducting reverse engineering on
STINGER was to see when, and how thoroughly,
human variables were addressed in the develop-
ment process. From ARD's analysis it was learned
that the major keys to improved acquisition are: (1)
more detailed and exhaustive specifications of
hman requivements and (2) more systematic
linkage of these requirenients to test and evaluation
procedures.

Foliowing the STING™ R reverse engineering
project, the Deputy Chief of Staff for Personnel re-
quested that ARI conduct reverse engineering on
three additional systems which focus on issues
relating to erew performance, high technology and
maintenanee. The weapons systems chosen are the
Multiple Launch Rocket System (MLRS), the Black
Hawk helicopter (UH-60) and the built-in test equip-
ment on the Abrams tank (M1 BITE).

Sponsor: Deputy Chief of Staff for Personnel, DA




M1 Abrams Tank

Findings/Recommendations Implementation
4
® 94 Existing or Potential Man-machine Interface ® AR Research Used as Basis for Incorporating
Problems Identified Design Changes in New Production Models of
Abrams Tank
® 20 of These Problems Deemed Serious Enough 1
to Significantly Degrade the System and Reduce ® Establishment >f Design Criteria for Future Tank
Combat Effectivenss Systems J
[
® Deficiencies in Duty Stations, Weapons Systems ® Revised Training Programs to Minimize Impact
Control, Sighting Systems, Crew Safety of Identified Deficiencies

® Maintenance Problems

® Difficulty in Interfacing with NBC Protective Gear




Man the Force

Manning the modern Army poses an immense
challenge, particularly in a period, as today, of con-
strained and diminishing personnel resources, and
increasing diversity and sophistication of jobs. To
man todav's force the U.S. Army maintains the
largest personnel system in America. Each year the
Army recruits, selects, classifies, trains, and assigms
well over 100,000 new soldiers to the foree structure.
In addition, it supports, develops, deploys and
manages these new soldiers as well as the hundreds
of thousands of first-term and career soldiers
already comprising both the active Army and the
Reserve. In order to provide the thousands of
leaders—both commissioned and noncoramissioned—
needed to manage this force, a system of recruiting,
seleeting, training, assigning, and developing
leadership at all levels is also in operation.

Manning the force encompasses a sequence of
complex tasks. Personnel requirements for manning
the Army of the future have to be projected. Per-
sonnel resources for meeting th-.se requirements
have to be identified and ensured, either through
retention of highly qualified soldiers already in the
Army or through recruitment. Anticipated resources
must be effectively allocated to anticipated re-
quirements. Individual soldiers then must be
recruited, selected, classified, and assigned to train-
ing tracks so as to optimize the fit between Army

Jjob requirements and individual soldier capabilities.

Programs for retaining effective soldiers are needed
in order to tuke maximum advantage of the enor-
mous investments in training and experience that
an effective soldier represents. In response, AR
has developed a research program to aid the deci-
sion makers in the Army’s personnel system.

R




Personnel Requirements and Resources

The Army is undertaking its greatest moderniza-
tion program since World War 11. Each of the hun-
dreds of items of new equipment and systems will
impose requirements for personnel in various
numbers and of diverse <kill mixes. In the past,
when the Army could meet this demaned through
the draft, there was little need to fucus much atten-
tion on future supply and demand. Today, however,
it is necessary to consider both, ARI research
under this thrust is helping the Army meet its man-
power requirements by providing the methods,
tools and data bases to project accurately for the
vears ahead who will be needed and who will be
available. These methodologies include
sophistica od task analysis, computer simulations,
surveys, mathematical gaming, modeling and other
techniques for analvzing resources and re-
quirements and estimating optimal matches.

‘conometric Enlistment Models

This ongoing project is providing the Army with
current demographic information on the pool of pro-
spective reeruits both in the near and distant
future. AR has developed and is now refining an
enlistment model which uses multivariate analysis
to determine the effect on Army enlistments of such
variables as unemployment, military pay, the size of
the eligible population and educational benefits. The
state-of-the-art methodology employved in construc-
tion of the model will make it possible to predict
more aceurately the number of enlistments under
different economic seenarios. The findings will hare
«a eide impact on policy tn such areas as compensa-
tHow and benetits, educational incentives, and
distribution of recruiting resourees.

Among the important preliminary conelusions:

® A decrease in the present unemploym. nt vate of

one percent would reduee Army male enlistees
by about nine percent,

e Each 10 percent drop in military pay rates
relative to civilian wages causes total enlist-
ments to fall by about 20 percent and high-
quality enlistments by about 10 percent.

o A 825 monthly increase in veteran's educational
benefits would increase yearly enlistments of
high school graduates by 3,400.

In the year ahead, the model will undergo valida-
tion and its data base will be expanded.

Sponsors: Director of Military Personnel Manage-
ment, Director of Human Resources Development;
Office of Deputy Chief of Staff for Personnel. DA;
US Army Recruiting Command

Recruiting

Despite the recent upturn in enlistments, the all-
volunteer Army cannot always be assured of
meeting recruiting quotas. Army recruiters com-
pete with universities, private industry and the
other services at a time when demographic changes
have reduced the traditional population pool from
which recruits are drawn. The challenge for the
Army is focused in three principal areas:

¢ increasing the number of applicants;

e improving recruiter performance through better
selection, training, evaluation and motivation of
recruiters; and

¢ making analytical trade-offs among such con-
trollable variables as selection standards, initial
assignments and enlistment incentives.

To meet these challenges the Army will require
advanced state-of-the-art techniques in behavioral
science, mathematical modeling and computer
technology, These advances will include computer-
aiding of various ‘structional programs, economic
modeling of enlistment incentives, computer adap-
tive preliminary tests to predict applicant perfor-
mance on enlistment tests, psvehosocial profiles of
successful recruiters, modeling the enlistment pro-
cess and other innovations.

Survey of Army Recrnits

1982 marked the best year for Army recruiting
since the inception of the All Volunteer Foree, both
in number and quality, as measured by prior
academic performance. In order to maintain these
stand: 0y an improving economy, personnel
poliey jnanners need to know more about these
recruits and why they decided to enlist, as well as
whether any advertising and recruiting practices
ave related to the upturn. To obtain this infor-
mation, ARI surveyed over 12,000 recruits from the
Reguiar Army, the Army Reserve and the Army
National Guard. The last survey of this scope was
conducted by the Department of Defense in 1979, a
particularly disappointing year for Army recruiting.
The ARI survey incorporated crucial questions
from the earlier survey so that the data could be
compared. Data analysis is still underway, but the
Jollowing conclugions have been reached concerning
the active Army:

¢ Overall the most important motivating factor
for recruits was the opportinity to leary a skil..
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Developing a System
to Link
Personnel Resources
with
Personnel Requirements

o High AFQT scoring recruits listed as their
primary motivation the chance to earn money
for college—nearly one-third of the soldiers eligi-
ble for the Army College Fund said they would
not have joined any military service without it.

e Patriotic motivations were listed first by one
out of ten recruits—the same as in 1979,

® More than twice as many respondents in 1982 as

in 1979 listed unemployment as their main
reason for enlisting, although this was still a far
less important motivating factor than the oppor-
tunity to learn a skill or a chance to get money
for college.

The results of this survey will directly influence
Army policy decisions in such areas as skill-
training and educational assistance, where there is
a demonstrated connection to recruitment success.
They will also help determine the Army's future
advertising and promotion strategy.

Sponsors: US Army Recruiting Command; Deputy
Chief of Staff for Personnel, DA
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The Application of Computer Adaptive Testing in
Army Recruiting

Currently, many applicants for enlistment into
the U.S. Army are given the Enlistment Screening
Test (KST), a conventionally-administered paper-
and-pencil aptitude test designed to predict perfor-
mance on the Armed Services Vocational Aptitude
Battery (ASVAB). Psychometric developments,
coupled with the deployment of microcomputers to
all levels of the U.S. Army Recruiting Command as
part of the Joint Optical Information Network
(JOIN) System, have created a unique opportunity
for nationwide implementation of state-of-the-art
mental measurement techniques. In 1983, the
Computerized Adaptive Screening Test (CAST) was
developed and field-tested. Results indicated that
CAST and EST have comparable validity, while
CAST offers a number of important advantages.
Aniong these advantages are: shorter administra-
tion time, virtually error free scoring, better
discrimination among people at the ability
extremes, and potentially cheaper maintenance
costs. The test is now operational in all JOIN equip-
ped recruiting stations and is reported to be work-
ing very well.




Use of the CAST in place of the EST will allow
recrititers to more quickly and accurately identify
those who are likely to be best qualified for Arny
enlistment.

Sponsors: US Army Recruiting Command; Deputy
Chief of Staff for Personnel, DA.

Selection and Assignment

To make the best use of the Army s limited share
of availuble manpower, initial selection and assign-
ment of recruits as well as selective retention of
NCOs is eritical. Systems are required that use
automated technigues to counsel, elassify and com-
mit desired positions to potential reeruits and
enlistees. Refined teehniques far consistently and
reliably assessing an individual's abilities are need-
ed for an accurate person-to-job match in enhsted
and officer specialties ax well as for the unique re-
quirements of Army aviation. Methods for using
crossservice selection measures and system-speeific
assigmment techniques must be perfected to achieve
an efficient and effective assignment process. ARI
research in this thrust is helping the Army address
these and other related needs.

Officer Selection Battery Development

The recent RETO Study Group (Review of
Education and Training for Officers), commissioned
by the Army Chief of Staff, concluded that existing
officer selection test procedures needed replace-
ment. Ax a result, the Chief of Staff directed ARI
to develop a new selection test that would pick the
best applicants for Advanced ROTC and Officer
Candidate School. ARI produced the Officer Selec-
tion Battery Forms 3 and 4 (OSB 3/4)—a two-hour,
paper-and-pencil, multiple-choice selection test—to
predict future performance as a cadet/trainee and
officer. This new test battery measures specific fac-
tors related to decision making and combat perfor-
mance that will help in identifving the applicants
with a higher probability of performing well as an
officer.

Scheduled for implementation in December, 1983,
ARTI’s new test battery, promises considerable sav-
ings to the Army. It currently costs the Army at
least $15,000 for each ROTC cadet. The Army in-
vests an additional $20,000 on each lieutenant
enrolled in the Officer Basic Course (OBC). Ad-
ministration of the new test in place of the existing
battery will result in approximately 500 more per-
sons making it through precommissioning training
each year. In terms of failures avoided, this means

an winnual saeings of at least 7 172 million dollars
to the Army. If the costs of ROTC scholarships and
ORBC failures were included, the savings would be
even greater.

Sponsors: Deputy Chief of Staff for ROTC,
Training and Doetrine Command

Improving the Selection, Classification and
Utilization of Army Enlisted Personnel

The Army does not now have reliable measures to
separate the best soldiers from the poorest.
Without such measures, there is no certainty that
the Army ix selecting and keeping the right people.
Through this project, ARl is applying state-of-the-
art technology in personnel measurement to help
the Army personnel system get the right soldier in
the right MOS at the right time. The objectives of
the research will be met by (1) developing new ways
to measure and colleet data on the military appli-
cant pool; (2) developing and evaluating new predic-
tors of soldier performance (e.g., psychomotor,
perceptual, cogmitive abilities and biographical in-
formation); (3) developing new methods to measure
and analyze training performance; and (4) develop-
ing and refining adequate, efficient soldier perform-
ance measures and predictors of enlisted personnel
and NCO success. The payoffs for the Army will be
far reaching and long term. The Army will, witly
confidence, be able to assure that it is getting good
peaple in the first instance; that those people have
been well matched to training programs and MOSs
where they have the best chance for effective
performance; that future needs for soldiers in
specific MOSs il be met by optimizing the match
between the people resources and the MOS perform-
ance requirements; and, finally, that soldiers who
show Jugh uotential for leadership roles can be
identified early in their careers so that effective
programs to enhance their utilization and retention
can be established.

Sponsor: Deputy Chief of Staff for Personnel, DA

Retention and Reenlistment

ARI research in retention and reenlistment is
helping the Army evaluate the efficiency and cost-
effectiveness of its many existing retention pro-
grams. It is also finding new ways to retain soldiers
possessing essential skills and experience. Because
Jjob commitment is such a positive retention factor,
efforts to evaluate how training affects commitment
are underway. Commitment also relates to certain
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personal attributes and environmental variables
such as the economy. These relationships are being
defined and analyzed so that they can be managed
to affect retention positively.

Retention of highly qualified soldiers—officers and
enlisted—ranks high among Army priorities. This is
essential because of the increasingly limited man-
power pool, the extensive investment in training,
and the increasing need for experienced soldiers to
operate and maintain Army equipment. Particularly
costly training i: .n aviation; a UH-1 helicopter pilot
with four years of active duty in a flight position
represents an investment in excess of $200,000.

Management Techniques to Improve Retention

Consolidated under this project are several ARI
efforts to develop management techniques for im-
proving the effectiveness of the Army’s retention
and reenlistment programs. These techniques are
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being desigmed for use by unit commanders, re-
enlistment program officers and others with respon-
sibility for retaining higher qualified military
personnel.

To isolate the management variables having the
greatest impact on retention and reenlistment, ARI
examined such factors as: the effect of Department
of the Army policies, individual command policies,
soldier demographics and location at ETS. The
results to date indicate a definite correlation be-
tween the adoption of certain management tech-
niques and lower-than-average attrition. For exam-
ple, congruence of command discipline philosophy
from the battalion commander to the platoon leader
results in lower unit attrition rates. Further study
is underway to confirm and to quantify these find-
ings; specific recommendations for management in-
itiatives will follow.

Sponsor: Deputy Chief of Staff for Personnel, DA
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Train the Force

ARI research in this domain focuses upon improv-
ing Army training. With conventional training costs
increasing steadily, improvements must be found
outside the traditional approaches of more facilities,
more instruetors and more training devices. Higher
levels of performance must come through fewer
training personnel and at less cost than today.
Refined training methods and applications of new

instructional technologies will enable the Army to
meet this challenge. ARDs research program in
training the Foree is designed to provide the train-
ing community with the scientific and engineering
foundation upon which to develop new and improv-
< methods for training the Army of today and the
future.
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Developing Basic Skills

Reading

5 Computation

This research thrust gains its shape from a
previous ARI program identifying the most ap-
propriate instructional and learning strategies for
soldiers of varying ability. While low-aptitude per-
sonnel may have the potential to serve effectively in
a military occupational specialty (MOS), they often
do not possess the basic knowledge necessary for
Army life. Ongoing research is developing methods
for improving the basic skills of marginal per-
formers in order to increase their chances for sue-
cessful Army careers. Special training strategies
and techniques are being developed  prepare such
personnel to master basic learning skills, which will
enable them to learn their military duties and MOS
tasks.

Computerized Tutor

Improve
Understanding
of Technical
Material _

Improve On-the-Job
Performance Advance

The Computerized Tutor has been developed by
ARI as an inexpensive supplement to classroom
instruction which assists soldiers in learning the

o Instructional
"q%; Technology
-~ oy

technical vocabulary of the various military oceupa-
tional specialties. The hand-held Tutor incorporates
synthesized speech, a 32-character display seveen, a
keyboard and a game-like approach to guide sol-
diers through a tested instruetional program. It isa
user-friendly, portable device weighing less than
four pounds and requires no previous computer
experience, The Tutor is now teaching the
vocabulary of the cannon creweman MOS to soldiers
enrolled in Basic Skills Education Program classes
al Ft. Polk. Preliminary data show high user accep-
tance and training effectiveness.

In addition to vocabulary instruction, the Tutor
«an be adapted for other applications such as the
teaching of job-related mathematies and foreign
languages,

Sponsor: Office of the Adjutant General—
E.ducation Directorate

Developing Individual Skills
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Research conducted under this thrust seeks to
strengthen the development of basic combat skills,
help the soldier to acquire individual job skills and
to advance and maintain his/her technical skills.
ARI research efforts consider such variables as:
amount of training required to achieve full profi-
ciency; frequency of training needed to maintain
desired performance levels; the optimal training
medium as a function of type of learning required
(i.e., the learning of a simple procedural skill vis a
vis a complex decision making skill); the optimum
mix of simulators, training devices and other train-
ing media into a compreliensive training program,;
and performance measures for assessing training
performance and the adequacy of the training
provided.




1 Maintenance Performance System

] AR desigmed a computer-based Maintenanee
Performance System (MPS) which provides infor-
3 mation on the productivity of maintenance units,
the quality of maintenance, and the proficiency of
mechanies. The system produces an inventory of &
unit's available skill. Two types of information are
available at all times: what any specific individual
needs in terms of training or experience, and what
the unit needs based upon the current sx s of the
mechanics. MPS enables commanders « “meirten-
ance units to track individual skill deso'epmeni for
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purposes of training and job assignment and at the
same time to target unit training to actual needs. In
addition, commanders can determine the overall
effectiveness of maintenance operations and pinpoint
problem areas in the repair process. It has been
tested following implementation at two FORSCOM
posts, and the results are being integrated into the
Standard Army Maintenance System.

Sponsor: US Army Training Board, Training and
Doctrine Command
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50 and 350 meters. If further tests confirm its effec-
tiveness, the device will go into full-scale production
soon, and a revised M-203 training program could
result.

Sponsor: US Army Infantry Center and School,
Fort Benning, Georgia

Designing Technology-Based
Instructional Systems

Computers and electronic technology offer great
potential for helping the Army provide efficient and
cost-effective training, in units as well as in institu-
tional settings. The eritical research problem is
determining how recent and emerging technological
advances can be applied most effectively to the
Army’s training requirements. ARI scientists work-
ing within this thrust are addressing the design of
technology-based instructional systems that may be
used for the presentation of instruction in a wide
variety of subject matter areas. Particular emphasis
is upon cost-effective applications of microelec-
tronics technology to the design of personal learning
systems. Efforts are also underway to develop ad-
vanced technological methods for training MOS
skills and to adapt interactive automation
technology for Army training.

Computer-Based Functional Basic Skills
Education Program 11

There is presently a lack of continuity between
on-duty Army skills education programs and off-
duty high school completion programs. To rectify
this, ARI is developing & computer-based, job-
related curriculum for Basic Skills Education Pro-
gram I1. The curriculum will be based on an
analysis of the prerequisite skills for 94 high-density
MOSs. During FY84, 300 hours of instruction will
be developed. An additional 120 hours will be
developed the following year. At least half of the
total 420-hour curriculum will be computer-based.
Two TRADOC and two FORSCOM sites will be
used as test sites. When implemented it will pro-
vide soldiers with an alternative method for obtain-
ing a high school diploma, and with the minimum
level of educational competency necessary to serve
at MOS skill levels 1 and 2 (through grade E-5).

Sponsor: Education Directorate, The Adjutant
General Office

Developing Simulators and Training Devices

The growing cost of using operational equipment
ane live ammunition, the lack of suitable training
sites, and the increasing complexity of modern
weapon systems are placing new emphasis on
simulations and training devices to reduce the in-
creasing cost of training. New electronic technology
may find its greatest application in the design of
more cost-effective simulators and training devices.
Regardless of the technology employed, however,
effective training must provide opportunities to
learn and to practice the skills under conditions
similar to those encountered on the job, But how
similar should those conditions be? A major issue
which researchers are considering under this thrust
is the tradeoff hetween physical and psychological
fidelity. Effoits are also underway to desigm simula-
tion techniques for maintenance training and to
develop a method for estimating and/or measuring
the training effectiveness of simulators and training
devices at various stages of development.

Army Maintenance Training and Evaluation
Simulation System

ARI's technical expertise has been enlisted in a
program to develop a state-of-the-art simulation
system for maintenance training and evaluation.
The program is being conducted by the Army’s Pro-
Jjeet Manager for Training Devices (PM/TRADE).
As part of its contribution, ARI is helping to make
sure that any new training devices developed will
bring about effective training. Researchers are
assessing the effectiveness of alternative Army
Maintenance Training and Evaluation Simulation
System (AMTESS) prototypes. They are also
assessing the training effectiveness of specific
AMTESS features such as two-dimensional and
three-dimensional information displays. From this
information they will establish guidelines for the
purchase of new simulation systems. Data collection
has been completed on automotive training at the
Aberdeen Proving Ground and on electronic train-
ing at Ft. Bliss, and a preliminary analysis of the
data has been conducted. ARI's methodology for
reporting on the projected effectiveness of
AMTESS at various stages of development v:ill prove
invaluable in guiding future procurements of main-
tenance training devices.

Sponsor: US Army Project Manager for Training
Devices, Materiel Development and Readiness
Command; US Army Ordnance Center and School,
Aberdeen Proving Grounds, Maryland




Develop Units

’,
3
Soldiers arrive in units fresh from the training Soldiers are ready for combat only when they have
buse, usually with journeyman level skills limited to heen fully integrated into teams, erews and units
] their MOS, In their unit of first assignment they and perform their tasks in concert with others, Vie-
1 must learn to perform their duties alongside others tory in combat cannot be attained without successful
so that the unit will meet its assigned mission, unit performance.
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Developing Collective Skills

Onee soldiers achieve a prerequisite level of profi-
cieney in individual skills, they are ready for unit
training. Research in this new thrust focuses on
developing erew and team skills as well as unit
operational skills. Collective training is conducted
under conditions which vary considerably from
those encountered by soldiers during their initial
training experience. The highly structured support-
ive training environment of initial entry training is
replaced by a less struetured environment that
requires both adaptability and initiative. Alterna-
tive strategies for conducting this training are being
designed and developed and their effectiveness
evaluated. Here, as in related training thrusts,
special emphasis is placed on the application of tech-
nological innovatiu to ereate simulated, tactically
realistie, and inte ractive training environments.

Army Development and Employment Agency
Training Systems

The Commander, 9 ID was charged with develop-
ing revolutionary approaches in tacties and equip-
ment for the purbose of establishing a High Tech-

nology division. The new division was designed to
have the tactical mobility, firepower and surviv-
ability of a heavy division with the airlift and
sustainability requirements of a light division. The
Army Development and Employment Agency
(ADEA) was formed to manage the transition of the
9 1D to a High Technology Light Division. ARI has
contributed to ADEA’s mission by assisting in
developing specialized training programs for the
uniquely configured High Technology Light
Brigade. (HTLB): Unit performance guides have
heen written for the following prototype battalions
of the HTLB: Light Motorized, Light Attack and
Assault Gun. Drill trainer's guides have been
prepared for Assault Gun Crews and Platoons,
Light Attack Squads and Platoons, and Light
Motorized Squads and Platoons. These newly
developed ARI products are now serving us the
basis for the vapid train-up of HTLB battalions at
Fort Lewis.

Sponsors: ADEA, 9th Infantry Division; Army
raining Board, TRADOC
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The Tank and Mechanized

Task Force

Assessing Individual and Unit Proficiency

Measurement of proficiency requires accurate
assessment of individual and collective performance.
For simple procedural tasks, this is relatively
straightforward, but for more complex cogmitive

tasks as well as for collective performance, the
challenge of accurate measurement is much greater,
ARI efforts are directed toward the development of
simple and eost-effective measures of individual job
performance and establishing the best procedures
for assessing team and unit proficiency.

National Training Center Training and
valuation System

The National Training Center (NTC) at Fort
Irwin, California tests the Battalion Task Foree
under the most rigorous and realistic conditions

ever devised for training. Through the NTC Train-

ing and Evaluation System, ARI is helping the
Army capitalize on the unequalled training experi-
ence at NTC.

The initial phase of the project is in progress. A
compuiter system is being installed at ARD's

Presidio of Monterey Field Unit which is fully com-

patible with NTC, Fort Irwin facilities. ARI will
perform the same training review functions at the

Infantry Battalion

ARI Unit Performance R&D) Center as are per-
formed at NTC.

Using this system researchers are analyzing
current NTC procedures for evaluating training
performance. They are also secking better ways to
summarize and present the voluminous data gener-
ated during training so that the Army can make
better use of NTC's data bank by providing feed-
back to units, schools and decision makers.

NTC research to date has resulted in the acquisi-
tion of Basic NTC Simulators and the creation of a
conceptual framework for the use of NTC data.

Sponsor: TRADOC Systems Manager-National
Training Center (TSM-NTC)
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Assessing Training System Effectiveness

Evaluation of training effectiveness concerns
measuring individual and collective proficiency after
training, as well as analyzing the training itself. The
Army has a eritical need to determine how effec-
tively its training programs and systems are satis-
fving training requirements. It is essential to know
why training achieves or misses its objectives,
Based on this information, Army training
developers can modify curriculums and procedures
to increase the efficiency and effectiveness of train-
ingr. Within this research thrust researchers are
determining the cost effeetiveness of training pro-
grams and svstems evaluating the tradeoffs be-
tween simulation and other methods of training.
Related efforts are underway to assess training
technology transfer.

Collective Training Information System

The Army Training and Evaluation Program
(ARTEP) has become the commander’s standardized
meast rement of how well a unit is trained. It serves
ax the primary tool and eriterion guide in training
hix unit, from weapons erews to the battalion level.
The Colleetive Training Information System (CTIS)
15 an interactive managgzement information system
that will improve the effectiveness and efficiency of
ARTEP.

CTIS will assist colleetive training and evaluation
by providing training managers and developers
with a comprehensive data bank, based in part on
data from the Automated Battation Training
Management Information Svstem. The data bank
will include a library of all collective tasks, evalua-
tion mechanies, unit performance data on all
ARTEP tasks, and trends analyses of training at
the unit level. When fully operational, CTIS will
result in more effective utilization of ARTEP and
i neproved diagnosis of ARTEP performance by
widt commanders to deternine combat readiness.
In addition, it will provide systematie feedback to
ARTEP developers at Army schools, enabling more
cost-effective and timely refinement of training doc-
trine, requirements and support.

Sponsor: US Army Training Board, TRADOC

Managing Training

Standardized procedures exist for managing train-
ing at the institutional level, but training manage-
ment in the unit presents a special challenge. Unit
training managers must cope with limited personnel

resources for training, a host of training materials
and training devices, and little guidance on how to
conduct effective training. Senior NCOs and junior
officers are especially important in the successful
conduct of u-it training. They serve in the dual role
of trainers and trainees; depending on the level of
training being given at any one time, they may be
either. The senior NCO must be prepared to pro-
vide instruction in skills related to military occupa-
tional specialty (MOS), vet he must also lead his
troops during tactical training exercises. As a
result, research in this thrust is directed at pro-
viding unit traimng managers with the guidance
that will permit them to carry out their training
management function effectively in the same en-
vironment where they must also learn eritical
aspects of their own tactical duties.

Methods for Implementing and Evaluating
Training Developments

Trairing methods that prove successful in field
tests do not always work so well in operational
units. To change this, ARI scientists have devised ..
set of model procedures for implementing new
training developments. They are deseribed in a re-
cent ARI Technical Report, Model for Guiding
Iniplementation, Evaluation, and Integration Sup-
port of New Training Products in the Army. This
report explains how to plan effectively for the
development and implementation of any new train-
ing program, including the monitoring of progress
and the sustainment of the training development
until it is integrated into routine Army training.

Sponsor: Director, Tactical Engagement
Simulation, TRADOC

Leader Development

Effective performance as a leader requires a
variety of skills, which are developed through the
sequence of training, practice and evaluation.
Research efforts in this thrust are programmed to
identify the critical functions of lead »s on the bat-
tlefield of the Air/Land Dattle 2000, and to lay a
foundation for appropriate leadership doctrir. and
practice,

Pilot Experiment in Cognitive Skill Training
This project seeks to determine whether or not it
is possible through training to enhance the cognitive
skills that leaders need to function effectively in
complex and uncertain situations. In cases where
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research shows that the skills can be enhanced
through training, researchers will develop and test
methods to ensure that the skill enhancement will
result in improved leader and anit performance in
field situations.

A pilot training program to enhance cogmitive
shills in leaders was tested on third-year military
science cadets at 12 senior ROTC units. Their per-
formance sceores and ratings received the following
summer at Advanced Camp were then compared
with cadets not receiving the spectal training.
Preliminary data show considerable promise, and «a
phase 2 pilot program, significantly improving upon
the first, will be carried out at additional ROTC
units in Fall, 1984

Sponsor: Deputy Chief of Staff for ROTC

Leadership Requirements for the Future Battlefield

Much attention has focused upon the operational
technology of Air Land Battle 2000, but attention
has only recently been given to a related topic of
sigmificance: the leadership requirements on the
future battleficld. In order to stimulate rescarch in
thiz important area, ARI sponsored a working con-
ference in May, 1983, at Texas Tech University.

A wide array of experts was convened to examine
all aspeets of this topie. Among them were psvehol-
ogrists, sociologists, management scientists from
academia and the government, and military leaders
responsible for the Army’s leader development pro-
gram. The conference accomplished several objectives.
Participants developed strategies for organizational
desigm and for forecasting changes in leadership re-
quirements under high-stress and high-technology
battlefield conditions. The concept of leadership was
expanded beyond the traditional idexa of face-to-face
interpersonal influence into a broader notion of
systems leadership. The broadened concept encom-
passes the management of information and interac-
tion with information systems. Papers presented at
the conference were compiled in a volume, **Leader-
ship on the Future Battlefield,” which is being used
by ARI research managers to plan future research
in this thrust,

Sponsor: Deputy Chief of Staff For Personnel, DA

Differential Assignment Battery

At present, the process by which officers are
assigned to initial and second specialties does not
adequately take into account aptitude, experience,

interest and other aspects of personal and psychological
makeup. In the past this has contributed to job dis-
satisfaction and unaceeptably high turnover in key
leadership positions, The objective of this research,
initiated as a result of @ Human Research Need
from the Office of the Deputy Chief of Statt for Per-
sonnel and the Military Personnel Center, is to
determine iff more formalized specialty assignment
procedures can be developed. Despite the obvious
need, an officer assignment battery does not cur-
rently exist anywhere in the military,

ARI rescarchers now have two officer assignment
test batteries under development, one for first
specialty desigmation and one for second specialty
(which officers are required to choose after seven
years of service). The researchers are reducing the
39 Officer Personne! Managgement System specialtios
to 10 or so relatively homogencous job “families,”
To predict job performanee and satisfaction, these
Jjob families will then be related to such variables as
aptitudes, interests, hobbies, training and educa-
tion, experience, competence, and voeational and
career goals, The successful completion of this pro-
mising ARI research would enable an improved
match between the officer and the assignment.
From thix the Army can expect improved performance
by the officer, greater officer satisfaction and,
ultimately, higher retention of high quality officers.

Sponsors: Deputy Chief of Staff for Personnel, DA;
Military Personnel Center (MILPERCEN)

Organizational Cohesion

As the Army moves to new manning systems
such as unit replacement and unit rotation, the
ways that soldier cohesion an ¥ commitment are
developed must be better understood. Through a
scientific understanding of cohesion and commit-
ment, the Army can identify, design, and develop
the necessary personnel policies, procedures, and
methodologries to assure that the new manning
systems will work to full advantage. To bring this
about, ARI research under this thrust is unalyzing
the effect of personal attributes and Army training
on commitment to the service and the job. Based on
these results, related efforts are developing
methods to enhance team work, cohesion and mis-
sion commitment. These efforts began only recently
and will be reported in next year's annual report.
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Maintain Force Readiness

For a fighting foree to be combat ready, units
must be up to strength, their equipment opera-
tional, and all soldiers skilled in carrving out their
responsibilities. Personnel, equipment and doctrine
must be combined and effectively utilized. The
research program within this domain addresses the
personnel-related problems which may prevent the
Army from achieving its desired state of readiness.

Maintaining force readiness is approached from
three perspectives. One program thrust focuses on
maintaining the readiness of personnel in field units,
one on maintaining training readiness, and one on

the procedures to be followed by Army personnel if
they are to employ modern weapon systems effec-
tively on the field of battle. In some ways, this
research represents the culmination of efforts con-
ducted within the other four domains. It involves in-
tegrating the results of the earlier individual
research projects into comprehensive personnel
policies, training programs, or weapon system
employment techniques. It may also involve the
demonstration of innovations that may help to im-
prove unit functioning and performance.
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Managing Personnel Readiness

Combat units deployed overseas must be ready to
figrht at 2 moment’s notice, and those stationed in the
United States must be ready for rapid deployment to
remote outposts across the globe, Combat support
units and combat serviee support units must also be
ready at all times to perform their functions. If they
are to achieve an optimal state of combat readiness,
commanders in the field need the tools to develop
and to maintain the performance capabilities of the
individuals and the units they command. They must
be able to manage military personnel during the
continuous operations envisicned on the Air/Land
Battlefield of the Year 2000, Research in this new
thrust is helping the Army attain this capability.

Management of Change and Unit Effectiveness

The US Army is currently involved in the implemen-
tation of major changes desigmed to enhanee its
uperational effectiveness. Among these changes are
the following:

o Force Modernization—which involves the
fielding of hundreds of new high performance
weapons and weapons systems:

¢ New Manning Svstem—which involves the recruit-
ment, training and subsequent rotation of units
as opposed to individuals designed to enhance
cohesion among soldiers and overall training
proficiency;

¢ Division 86 Restructuring—designed to enhance.
the capabilities of units to field new equipment; and

o Air Land Battle—which reflects the doctrine
that the Army of the 19805 and 19%0s would use
on the battlefield of the future.

Yhile each of these changes has been designed to
improve the effectiveness and readiness of units,
the extent to which their interactions and interfaces
are known is at present uncertain,

The focus of this research project is to devise a
set of *change-management strategies” for use at
multiple levels within and throughout the Department
of the Army. When applied, these strategies would
vield greater levels of net efficiency at the battalion
level. To accomplish these ohjectives the research
has begun by condueting a front end analysis of the
actions that have been taken by the proponents of
each of the major changes previously listed. A case
study has also been designed to assess the extent to
which these changes are being managed by bat-
talions deployed in US Army Europe (USAREUR).

These efforts are designed to produce a prototype
automated management system for use at differen-
tial levels throughout the Army that will enable
enhanced planning, programming and budgeting,
and subsequent fielding of major army initiatives
through the year 2000, In addition to providing
guidelines and recommendations on how to manage
change, this research is also designed to provide in-
put for the evolving svstems integration doctrine
presently underway within the Army.

Sponsors: Deputy Chief of Staff for Operations and
Plans, USAREUR: Combined Arms Center,
Fort Leavenworth, Kansas

Maintaining Proficiency

Once individuals and units have achieved desired
levels of proficiencey, this level must be maintained.
Units must be ready to carry out their assigmed
missions in a combat ready fashion; individuals
must be prepared to support their unit through
their own proficient behavior. Research in thi:
thrust contributes to the development and evalua-
tion of comprehensive programs to support indivic-
ual and collective training in the field, especially
through refresher-training and cross-training. Cur-
rent emphasis is on the combat arms. Also under
this thrust are projects developing, demonstrating
and evaluating technology-based training and job
performance aids that show promise of maintaining
proficiency in personnel throughout the services.

Personal Electronic Aid for Maintenance

During the next decade, the increasing density of
new equipment and the decreasing supply of people
will require new, more effective information handling
methods to improve the effectiveness of units. The
trends in current computer development toward
lower cost. increased power, and miniaturization
hold prom.ise for compact automation of information
now conveyed only by masses of paper.

The Personal Electronic Aid for Maintenance
(PEAM) is a joint Army-Navy research effort for
developing, testing and evaluating a hardware, soft
ware and authoring system for use by maintenance
personnel, Its purpose is to improve the productivity
of the organizational level maintenance technician by
enhancing the quality, management and delivery of
technical information. Pi"AM will consist of a “front
end” authoring function, and a compact, portable
delivery sy stem for the electronic presentation of
maintenance information at the field site. A prototype
of PEAM is scheduled for field testing in FY84. It in-
corporates flat-panel displays, voice technology, new
mass-storage devices and micro-computer technology.
If successful, PEAM will minimize supervisors’
training requirements, assist in circumventing




soldier reading problems, and improve the quality
of maintenance by providing task-specific, on-the-
spot guidance, for the individual technician,

The Army can expect immense benefits from PEAM.
Rexsearch has shown that at the organizational level
only 23 percent of maintenance tasks are performed
correctly, 34 percent of the technicians performing
Sinal checks do them correctly, and 30 percent of the
parts removed are not defective. It is anticipated
that the use of a properly designed electronic aid
can result in «at least 20 percent ingprovenient in
these areas as well as a reduction in repair times
by as much as 50 percent. Substantial cost-benefits
are also anticipated from the deviee due to more effi-
cient methods for producing, updating and distributing
technical information. Prototype delivery by the
prime contractor, Texas Instruments, is scheduled
for the fall of 1984. Testing will begin shortly
thereafter with mechanices on the Abrams Tank (M1)
System. Available now are design mockups and
several micro-computer-based concept demonstra-
tion programs.

Sponsor: Office of the Under Seeretary of Defense
Research and Engineering

Employing Weapon Systems

Soldiers are trained to operate weapon systems
for maximum fire power and to keep them battle

ready. The dynamies of the battlefield require that
these weapon systems be employed singly and col-
lectively, in concert with other weapon systems in
combined arms operations. Techniques for employ-
ing a single type of weapon require a full appre-
ciation of its capabilities, and of the best employment
methods for it to achieve the design capability. Also
eritical is an understanding of how weapon systems
should be combined in taetical operations to obtain
maximum benefits from the special capabilities of
eirch type of system. The principal research efforts
in this thrust are (1) developing the means for
enhancing weapons employment effectiveness, (2)
conducting combined arms operations and (3) im-
proving target acquisition.

Individual Ready Reserve Aviator Training
Program

ARI has developed a revised Program of Instrue-
tion (POI) for the Immediate Ready Reserve (IRR).
The revised POI has made it possible for IRR
aviators to be assigned as replacements to a
FORSCOM unit within the seven days required by
mobilization and will enable them to regain the level
of proficiency presceribed by the Air Crew Training
Manual within 19 days after call up.

As part of the new POI, pretraining materials
were developed for aviators to study before arriv-
ing at an active unit for training, Diagmostic
pretests were developed to identify individual defi-
ciencies so that aviators could receive training
tailored to their varying levels of skill. As a result
of using the new POl and tests, there was more
effective use of training time and resources. For
example, the number of times required to perform
each flight manewrver was reduced significantly.

Three vegional training centers, under the
auspices of FORSCOM, will implement the new
program. The Fort Rucker center is currently in
operation, and two additional centers are scheduled
to begin in FY84 or FY5.

This rov.sed POlassures the Army ofa predict-
able level of readiness and will lead to measurable
savings in reduced training costs.

Sponsors: Director of Training, Deputy Chief of
Staff for Operations and Plans, DA; Reserve Com-
ponent Personnel Administration Center; Aviation
Directorate, Deputy Chief of Staff for Operations,
Forces Command
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Presidential Meritorious
Senior Executive Rank

Joseph Zeidner

This award was presented to Dr. Zeidner for sus-
tained accomplishments, outstanding leadership,
and ingenuity demonstrated during his service to
the federal government and the nation.

Department of Defense
Distinguished Civilian
Award

Joseph Zeidaer

Each year the Secretary of Defense awards the
Department of Defense Distinguished Civilian Ser-
vice Award to six DOD civilian employees whose
careers reflect exceptional devotion to duty and ex-
tremely simificant contributie as of broad scope to
the efficieney, economy, or other improvement in
the operations of DOD. Dr. Zeidner, who retired in
1983 "mm government service ax ARI's Technical -
Director, received this award in recognition of
seientifie achievements contributing to im-
provements in the operations of the Department of
the Army and of the Department of Defense, This
award consists of a gold medal and citation certifi-
cate sigmed by the Secretary of Defense.

Meritorious Civilian
Service Award
James A. Thomas

This award is the second highest Department of

the Army honorary award and consists of the
medal, rosette, and citation certificate. It was

awarded to Dr. Thomas for his demonstration of
unusual initiative and skill, particularly in docu-
menting and reordering Army equal opportunity
training policies and procedures. According to the
award citation, his efforts as a program manager
and a research scientist represent an outstanding
contribution to the Army’s success in sustaining its
equal opportunity objectives and thereby con-
tributed significantly to the improvement of racial
harmony in the Army.

Army Research and
Development Achieve-
ment Award (Joint Award)

Newell K. Euton—M_.A. Fischl

Dr. Eaton and Dr. Fischl were cited fur their con-
tributions to the state-of-the-art of personnel evalu-
ation techniques, and for their outstanding achieve-
ments in research, which resulted in the successful
development of the Reeruiter Development Center.
Their efforts simificantly improved the quality of
the Army recruiting foree.

Special Act or
Service Award

Norman D. Smith

Dr. Smith received a $5.000 cash award for his
leadership and ingenuity as project leader for the
ARI team that developed the Army's Target Ac-
quisition and Analysis Training System (TAATS).
Under this project a series of interrelated combat
vehicle identification programs have been developed
and adopted for use on an Army-wide basis. The US
Marine Corps uad selected USA® schools have also
recently adopted the program.
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Publications and Presentations_

ARI Publications

ARI publishes Technical Reports, Research Pro-
ducts, Research Reporos, and Research Notes. In-
terested persons with access to the Defense Tech-
nical Information Center (DTIC) may obtain read-
ing copies from there. The general public may
obtain copies from the National Technical Informa-
tion Service,

The documents are announced in the DTICs Tech-
nical Abstraet Bulletiv and inthe Governnient Reponts
Announcements and Inderes put out by the National
Technical Information Service. The Technical
Report follows the completion of research and
development projects sponsored by the Army. The
purpuse of the Technical Report is to communicate
research findings and other information generated

by these projects. Technical Reports are directed

primarily to the research and development community.

The Research Report is similar in content to the
Technical Report, but it is more operational and
aimed at an audience of military managers and
policy makers.

Research Notes are reports of research submitted
to DT1C but not produced for hard copy distribu-
tion by ARL These reports enable ART to preserve
information of long-term value which, due to limited
senpe or audience, may not justify the cost of pro-
duction as a Technical Report,

The Research Product 1= a user-ortented docu-
ment directed toward those applying research and
development findings in the field.
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Model. Technical Report 522, Augrust 1981, (AD
A 128 495)

Morrison, J. Annotated Bibliography of Literature
on Social Indicators, Future Studies, and Policy
Analysis. Technical Report 509, November 1950.
(AD A130911)

Nogami, 5. Y., Gade, P. A., Schendel, J. & Farr, B.
COPA Colloguim on Selected Topics in
Behavioral Science Basic Research. Technical
Report 562, January 1983. (AD A130 211)

Oliver, L. W. & Spokane, A. R. Sufficiency in the
Reporting of Research Results: Some Guidelines.
Technical Report 559, March 1982, (AD A127
088)

Roberts-Gray, C., Clovis, E. R., Gray, T., Muller, T,
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Sawyer, C. R., Fiorello M., Kidd, J. S., & Price, H.
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Research Report 1241, September 1980, (AD A122
0

Brown, W. R., Dohme, J. A. & Wick, D. C. An
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Witmer, B. G., & Kristiansen, D). M. The Develop-
ment and Field Trial of a Systew for Evaluating
the Effectiveness and Efticiency of a Training
Program. Research Report 1336, March 1952,

Research Notes Distributed in FY83

Badre, A. N. A Workshop on the Gathering of Difor-
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1982, (AD A127 482)
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Analysis of the Army Education Information
“System (AREIS). Research Note 82-4,

November 1980. (AD) A126 930)
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Hanson, T. ., Behm, A. N.. Johnson, D. ', Hirsh-
feld, 8. K., Vestivig, R. K. Development and
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Orend, R..J. & Wallace, M. . The Impact of STOV
on Uit Time Utilization. Research Note 81-10,
May 1981.(AD A127 745)
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Iutormation Systen (AREILS). Research Note
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R3-TL June 1980, (AD ALZ5 603).

Stone, Do EL MeMinn, Mo, Mars, AL Tseaelite, L., &
Wilson, L. A Hypertext Electronie Job Aid tor
Maintenanee. Research Note 83-5, November
1982,

Swezev, ROW. & Evans, R AL Decelopment of a
User’s Guidebook for TRAINVICE 1. Rescarch
Note X128, December 1981, (AD A 126 143)

Swezey, RoW. & Evans, R AL Guidebook finr Users
of TRAINVICE [1. Research Note 81-29,
December 1981, (AD A 126 197)

Wallis, M. R., Korotkin, A. 1.. & Mies-Marshall, .J.
C. Evalunation of Data Elements for Training In-
gormation Feedback System in Context of Post-
CGNC Assignments, Research Note 82-5, August
19830, (AD A127 022)

Warnick, W. L. & Kubala, A. L. Improvement of
Training Realism for Tuctical Units: Opposing
Force (OPFOR) Program. Research Note 83-1,
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Johnston, 8. C., Peck, P. & Landee, B. M. Tactical
Symbology Catalog. Research Product 83-6, May
1983. (AD A132 625)

Kristiansen, I). M. A Job Aid for Modifying Ineffec-
tive or Inefficient Training Programs. Research
Product 81-17, September 1981. (AD A120 774)

Kristiansen, ). M., & Witmer, B. G. A Job Aid for
the Systematic Evaluation of Lesson Plans.
Research Product 81-15, September 1981. (AD
Al21 119)

Kristiansen, . M., & Witmer, B. G. Guidelines for
“onducting a Training Program Evaluation
(TPE). Research Product 81-18, September 1981,
(AD A120 775)
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Patterson, .J., Phelps, R. H., & Hall, 1. Intelligence
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(ENCOA): Manwal for Use on the Apple 1l Plus
and the IBM 5110/5120 Computers. Research Pro-
duct 82-10, March 1953,

Phelps, R. H., Hall, J., & Hoblitzell, C. Intelligence
Aid for Evaluating Enemy Courses of Action
(ENCOA): Guide for Manual and
HP1-C/HP;1-CV Calewlator Procedures,
Research Product 824, June 1982,

Siegel, AL L, Kopstein, F. F., Federman, P.J.,
Ozkaptan, H., Slifer, W, E., Hegpe, F. W &
Marlowe, D. H. Management of Stress in Army
Operations. Research Product 8119, April 1981,
(AD AT122 029)

Siegel, AL L & Wolf, J.J. Digntal Behavioral
Simulation—State-of-the-Art and Implications.

Research Product 81-32, June 1981, (AD A 128 641)

Smith, D. A.. Bessemer, D. W, & Harris, J. H.
Training Materials and Data Requirements for
the BT-41 Fire Simulator Test Support Package
(TSP). Research Product 81-14, October 1980. (AD
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Witmer, B. G. A Job Aid for the Struetired Obser-
vation of Training. Research Product 81-16,
September 1981, (AD A120 773)

Professional Publications
and Presentations____

ARI researchers regularly submit results of their
research to refereed journals or for publication as
books or book chapters. During the past fiscal year
more than 60 papers were read by ARI scientists at
professional meetings of their peers throughout the
country. A bibliographic record of these activities is
presented below.

Books, Book Chapters and Journal Articles

Bauer, R. Putting people into a new armor develop-
ment. Defense Management Journal. First
Quarter 1983, pp. 2:9.

Berkow ‘tz, M. S., & Simutis, Z. M. The develop-
ment of a hend-held computerized tutor for
military vocabulary. Journal of Computer Based
Instruction. 1983, 9, pp. 41-44.

Borman, W. C. Validity of behavioral assessment
for predicting military recruiter performance.
Journal of Applied Psychology. 1982, 67, pp. 3-9.
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Borman, W. C., Eaton, N. K., Brvan, D). and Rosse,
R. L., Validity of Army recruiter behavioral
assessment: Does the assessor make a difference?
Jowrnal of Applied Psychology. 1983, in press.

Brooks, L. W., Dansereau, D. F., Spurlin, .J. E., and
Holley, C. D. Effects of headings on text process-
inz. Jowernal of Educational Psychology. 1983, 75,
pp. 202-302,

Brook:, L. W., Dansereau, D. F., Holley, C. D. and
Spurlie, J. E. Generation of deseriptive text
headings, Contemporary Educational Psychology.
14983, &, pp. 103-10%.

Cooper, R. V. L. Employment cffects of the
Defense budget: Reactor comments. In R, Taylor,
H. Rosen & F. Pratzner (Eds.). Responsiveness of
Training Institutions to Changing Labor Market
Demands. Columbus, OH_: Chio State University
Press, 1957,

Dale, C. J. and Gilroy, C. The effects of the business
cyele on the size and compaosition of the US Army.
Atlautic Economic Journal. March 1983, pp.
42-53.

Dale, C. . The employment effects of the Defense
budget: A descriptive survey. In R. Taylor, H.
Rosen & F. Pratzner (Eds.). Responsiveness of
Training Institutions to Changing Labor Market
Demands. Columbus, OH.: Ohio State University
Press, 1983.

Englert, J. & Phelps, R, A new approach to all-
source training and automation. Military In-
telligence. Apr-Jun 1983, pp. 30-33.

Frost, D., Fiedler, F. & Anderson, J. The role of
personal risk-taking in effective leadership.
Human Relations. 1983, 36, pp. 185-202.

Gray, W. D. Engagement simulation: A method of
tactical team training. Leariing and Development
Jowrnal. July 1983, pp. 29-34.

Hagman, J. D). & Rose, A. M. Retention of military
tasks: A review. Human Factors. 1983, 25,
pp. 199-213.

Knapp, B. C. Modernizing military symbology.
Army Research Development and Acquisition
Magazine. March-April 1983, p. 11.

Knapp, B., Moses, F. L. & Gellman, L. Information
hig ’\ighting in complex displays. In Albert Badre
and Ben Shneiderman (Eds). Directions in
Human/Computer Interaction. Norwood, NJ:
Ablex Publishing Cooperation, 1982,

Kramer, R. C., Butler, R. P. & Burke, W. The
development of an assessment center for college
admissions officers. Journal of Assessment Center
Technology. 1983, 6(1), pp. 9-14.

Larson, J. T. PLANIT - One m. .el for machine in-
dependent software. Proceedings of Microcom-
puters in Education and Training, Society for Ap-
plied Learning Technology. June 1983.

T e e o




;
#

S s

¥

Laveson, J. Human Factors Considerations for (3,
Army Research Development and Acquisition
Magazine. March-April 1983, pp. 26-27.

Martin, 8. 8. & Washer, L. Aviation warrant officer
retention: A continuing effort. Aviation Digest.
1953, 29, pp. 6-13.

Mills, €. B., Gade, P. A, & Shields, LL. Effects of
size of interval and noise level upon immediate
recall. Jowrnal of Auditory Research. 1982, 22, pp.
99-106, (Released August 1983),

Oliver, L. W. & Spokane, A. R. Rescarch integra:
tion: approaches, problems, and recommendations
for research reporting. Jowrnal of Counseling
DPsychology. 1953, 30, pp. 252257,

O'Neil, Ho F. e, & Evans, Ro AL CBI research and
development eenters — US Army Research In
stitute for the Behavioral and Social Seiences
(ARD. Jowrnal of Computer-Based Lnstruction.
1953, 9, pp. 169-170.

Orasanu, J. Comprehension and memory for novel
metaphors while reading real text. Proceedings of
the Fitth Annual Coguitive Scienee Meeting, 1983,
(Paper Session 1),

Orasanu, J., & Scribner, S, Pragmatic, schematic
& operational aspects. In W Frawley (Ed),
Linguistics and Literacy. New York: Plenum
Press, 1982,

Peng, 8., Oxford, R., Stapp, P. & Pol, L. Estimation
of the number of children with limited English
language proficiency. A review of Analytic Pro-
cedvres, Journal of the National Association for
Bilingual Edneation. Fall 1952 (published 1953),
pp. 37-52.

Psotka, J. The structure of visual coneepts. Pro-
ceedings of the Fitth Amiual Cognitive Science
Meeting. 1953, (paper Session 2.).

Simutis, Z. M., & Barsam, H. F. PLATO: Army ap-
plications. Behaciord Research Methods and In-
stramentation. 1983, 15, pp. 145-154 (published in
July).

Simutis, Z. M. & Barsam, H. F. Terrain visualiza-
tion and map reading. In H.L. Peck & L.P.
Acredelo (Eds)., Spatial Orientation: Theory,
Research, and Applications. New York: Plenum
Press, 1983,

Presentations at
Professional Meetings
and Conferences

Babin, N. Measuring Organizational Change in an
Army Depot. Conference on Employee Participa-
tion and Cooperative Labor Management Initia-
tives, Washington, DC, August 1983.
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Buker, J. Research on Information Processing and
Age inan Applied Setting. American Psychologi-
cal Association, Anaheim, CA, August 1953,

Buker, J. One-Eyed Electronic Monsters, Gray
Panthers and The Return of the Luddites: Crea-
tures of the Future World or, Reality Waiting to
Happen. World Future Society's Special Con-
ference, Washington, DC, August 1983,

Bart, W. Relationships Among Test Factors Strue-
ture, Test Hierarchical Structure, and Test Diter-
Item Dependeney Structure. American Education
Research Association, Montreal, April 1983,

Bart, W. Dirvections for Research on Test ltem
Hierarclies. American Education Rescarch
Association, Montreal, April 1983,

Bart, W. Iustructional Utility of Itew Hierarehy
Analysis. American Education Research Associa-
tion, Montreal, April 1983,

Bobko, D A Psychological Map of Video Games.
American Psychologieal Association, Anaheim,
CA, August 1983,

Bolin, 8. . Does the Evecutive Wear Bitocals?
User Cirracteristies and System Design.
American Psychological Association, Anaheim,
CA, August 1983,

Bolin, S, F. Followap Validity of Cross-Culture
Training. International Council of Psychologists,
San Francisco, CA, August 1983,

Borman, W. €., Hanser, L. M. & Motowildo, S.
Construet Appronch to a General Model of In-
dividual Effectiveness. American Psychological
Association, Anaheim, CA, August 1953,

Carroll, C. A, High Technology Applications In
Systems Design and Development: An Overview,
American Psychological Association, Anaheim,
CA, August 1983,

Carrdll, C. A. Soflware Requirements for Profes-
sional and Executive Systems. American
Psychological Association, Anaheim, CA, August
1983,

Carroll, C. A Information Needs and Comnunnica
tion Strategies in Executive Information Systems.
International Couneil of Psychologists, San Fran-
ciseo, CA, August 1953,

Charnes, A. A Comparative Study of Data Develop-

ment Analysis and Other Approaches to Efficien-
cy Evaluation and Estimation. Productivity Con-
ference, Houston, TX, April 1983.

Dale, C. J. Forecasting the Effects of Regional
Economic Conditions on US Army Recruiting.
Eastern Economic Conference, Boston, MA,
March 1983.

Dale, C. J. The Effects of Econoniic Conditions in
the Southwest on Regional US Army *: -uiting.
Southwestern Economic Conference, Huuowon,
TX, March 1983.
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Dale, C.J. Forecasting the Impact of Economice
Variables on Army R serve Pay Costs. Opera-
tions Research Societ; of America Conference,
Chicago, 1L, April 1953,

Dale, C. Mudtinomial Probit Models of Military
Enlistments: A Comparison of Alternative Solw-
tion Algorithms. American Statistical Association,
Toronto, Canada, August 19583,

Eaton, N. K., Wing, H. & Mitchell, K. ). Putting the
Dollars into Utility Analysis. American
Psyehological Association, Aniheim, CA, August
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Elig, T. W., Gade, P. & Johnson, R. Recruiter and
Reeruit Demographic Characteristies: A
Preliminary Investigation of Reeruiter Selection
Criteria. Do) Recruiter Productivity Workshop,
Monterey, CA, April 1983.

Englert, J. The Awtomatic Encoding of Superor-
dinate Frequency hiformation. Eastern
Psychological Association, Philadelphia, PA, April
1983,

Evans, R. The Eftects of Induced Imagery and Im-
posed Synonyms upon Prose Comprehension.
American Education Research Association, Mon-
treal, April 1953.

Farr, B..i. ARI Programs in Basic Skills Training:

The Job Skills Education Program. Proceedings
of the Interactive Instruction Delivery in Military,
Industrial, and Basic Skills Training and Job
Performance, February 1953.

Farr, B. Evaluation of A Spatial Data Manage-
ment System for the Army Basic Skills Education
Program. American Education Research Associa-
tion, Montreal, April 1983.

Fischl, M. A., & Gilbert, A.C.F. Selection of In-
telligence Analysts. Paper presented at the 24th
Annual Conference of the Military Testing
Association, San Antonio, TX, November 1982

Gilbert, A. C. F. & Fischl, M. A. Predicitive Validi-
ty of Vocational Interest Measures. Southeastern
Psychoiogical Association, Atlanta, GA, March
1953.

Gilbert, A.C.F. & Wilson, L.B. Career Attitudes of
ROTC Cadets and College Students. Paper
presented at the 24th Annual Conference of the
Military Testing Association, San Antonio, TX,
November 1982

Gray, W. D. Cognitive Task Analysis and the New
Learning Theory. Society for Applied Learning
Technologies, Arlington, VA, July 1983

Halpin, S. M. The Intelligent Interface Solution to
Man-Machine Interface Problems. Artificial In-
telligence Conference, Rochester, MI, April 1983.

Hannaman, D). L. & Chambers, R. Lexical, Struc-
tural and Envivonmental Analyses of Tactical
Voice Comminnication. American Psychological
Association, Anaheim, CA, August 1983,

Hanser, L. M. & Grafton, F. C. Dusting Oft Old
Data: Encounter with Archival Records.
American Psychological Association, Anaheim,
CA, August 1953,

Hanser, L. L. & Grafton, F. C. Predicting Job Pro-
Sicieney in the Army: Race, Sex and Education.
Southeastern Prychological Association, Atlanta,
GA, March 1983.

Hart, R. Interactivity Theory: Analyzing Human
Environment Using Laser Prediction Filters.
American Association for the Advancement of
Science, June 1983,

Hartung, W. Newrolinguisties and Knowledge
Engincering: A Brief Overview. Artificial In-
telligence Conference, Rochester, M1, April 1983.

Hiller, J. Unit Training Management: How Real
World Complerity almost Crushes Theory.
American Psychologogical Association, Anaheim,
CA, August 1953,

Larson, J. T. PLANIT - One Model for Machine In-
dependent Sotheare. Microcomputers in Education
and Training, Society for Applied Learning
Technology, Arlington, Virginia, June 1953.

Lawton, G. W, Description of the Preliminary
Development of the Computer Assisted Research
Desiqn Systems (CARDS). Artificial Intelligence
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Macpherson, ). H. Why a BASIC Program for Ex-

pert System Generation, Artificial Intelligence
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McGrew, J. F. Al Application to Assist the Com-
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Miles, J. L., Jr. Operational Definitions: Help or
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Mitchell, K. J. Cognitive Processing Determinants
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Oliver, L. Writing for Publication in Psychological
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Second-Language Programs in the Armny.
American Education Rescarch Association, Mon-
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Phelps, R. M. The Confirmation Bias as a Fune-
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Hypothesis Forn. Eastern Psychological Associa-
tion, Philadelphia, PA, April 1983.

Psotka, J. C. Artificial Intelligence Contributions
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Learning Technologies, Arlington, VA, July 1953,

Pstoka, J. The Stricture of Visual Concepts.
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Rossmeissl, P. G. Computerized Aptitude Measure-
ment in Weapon System Planning. The Use of
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Initial Test and Evaluation of a Computerizea
Assessment Technique. American Psychological
Association, Anaheim, CA, 26-30 August, 1953.
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Sasmor, R. M. Basic Research in Selected Aspects
of Artificial Intelligence. Artificial Intelligence
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Scott, T. Some Considerations for Developing In-
dividual Skill Tests. American Psychological
Association, Anaheim, CA, August 1983,
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