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N FOREWORD

The Army Research Institute for the Behavioral and Social Sciences
(ARI) publishes a series of abstracts that summarize the research on
wnich final or interim reports have been published during each fiscal
year. The series began in 1957. This Technical Report contains the
abstracts for Research publications for FY 1982, October 1981 to
September 1982.

During this period, ARI was the Army's agency for behavioral and
social science research and a field operating agency under thr Office
of The Deputy Chief of Staff for Personnel. Independent laboratories
and supporting operational field units working together provided a
flexible research program on personnel utilization, training and
evaluation, leadership and management, simulation systems, manpower
and educational systems, human factors in systems integration, state-
of-the-art computer technology, and information sciences research for
the modern Army.

~4Tj EDGAR M. JOIHMNZN
Technical Director
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ABSTRACTS OF ARI RESEARCH PUBLICATIONS, ki 1982

INTRODUCTION

The present volume of abstracts, continuing the series begun in 1957,
swmurizes the research publications of the Army Research Institute for the
Behavioral and Social Sciences (ARI) for the fiscal year 1982. Each volume of
the series provides a synopsis of research efforts which reached publication
stag_! during the period covered. The abstracts have been written, as far as
possible, to describe the p-rincipal research findings in nontechnical terms;
technical language is used tc communicate efficiently the details of research
analysis. Indexing by author and research area provides access tc individual

reports and topics.

Publication Categories .

ARI Research publications are divided into separate, consecutively num-
bbred categories appropriate to their intended audience and function. In
FY 1982 the following categories of technical documentation were represented:

Research Report: A report of completed research intended primarily for
dissemination to military managers. Research Reports may deal with policy-
related issues but typically do not include specific policy recomnendations.

Technical Report: A report of completed research intended primarily for
dissemination to researchers. Technical Reports should closely approximate
journal articles in outline, technical scope, and level of detail.

Research Note: This may be either an interim or a final report, but is
typically of limited interest outside of ARI and is not printed or distributed
except to Defense Technical Information Center. Included in this category
are in-house reports and appendix materials to Research or Technical Reports.

Research Product: A user-oriented doucment irtended for distribution to
field personnel. Examples are handbooks, manuals, and guidebooks. Non-
textual materials which are intended to be part of a Research Product, such
as computer cards, electronic storage discs, video or audio tapes or cassettes,
and special types of packaging, shculd ideally be a contract "deliverable'
and not something which needs to be duplicated by ARI as a separate effort.
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Distribution of ARI Publications

Initial distribution of these reports was made directly by ARI. Research
Reports, Technical Reports, and Research Products were distributed primarily
to operational and research facilities and their sponsors in the Defense
Department, to other interested Government agencies, and to the Defense
Technical Information Center (DTIC), and were also sent to the Library of
Congress, which sends documents to Federal depository libraries. Research
Notes were deposited in DTIC, and are available only from DTIC or its
coordinating agency, the National Technical Information Service (NTIS), in
hardcopy or microfiche.

Qualified requesters may obtain copies of reports deposited in the
Defense Technical Information Center directly from DTIC, Cameron Station,
Alexandria, Va., 22314. Anyone may purchase documents from NTIS, Department
of Commerce, Springfield, Va., 22161. The multidigit AD number given for
each repoi: is the accession number that should be used in requesting
documents from DTIC or NTIS.

Research Reports, Technical Reports and Research Products may also be
obtained on loan from depository libraries in many metropolitan and university
centers. A list of these libraries is given at the end of this publication.

2



ABSTRACTS OF RESEARCH PUBLICATIONS -

Research Reports

RR 1248. Callahan, C. A., Blum, R. W., Witus, G., & Graulich, M. (Vector Re-
search, Inc.). Guidelines for managing the flow of information in an auto-
mated battlefield command and control system. May 1980. (AD A107 297)

This report documents research on ýbe development and evaluation ot guide-
lines for Standing Operating Procedures (S.P) for managing information flow in
automated battlefield command and control systems. This research was performed
during the second phase of a project to develop infornation management concepts
adnd procedures for tactical operations systems. Three stages of SOP guideline
development are discussed- (a) identifying critical problems; (b) developing
candidate management procedures to address the critical problems; and (c) eval-
uating the efficacy and side effects of the candidate procedures.

RR 1249. Blum, R. W., Callahan, C. A., Cherry, P., Kleist, D., Touma, G., &
Witus, G. (Vector Research, Inc.). information management for an automated
battlefield command and control system. May 1980. (AD A109 285)

This executive summary presents synopses of seven documents produced in the
second phase of a project to develop information management concepts and pro-
cedures for automated battlefield command and control (ABCC) systems. ARI Re-
search Report 1248 describes considerations in and procedures for the management
of contemporary ABCC systems. ARI Technical Repor.. 458 presents an analysis of
procedures for the extraction, summarization, and presentation of critical
information.

ARI Research Note 80-12 describes an analysis of information flow in the
Tactical Operations System (TOS), an example ABCC system. ARI Research Note
80-13 describes the mathematical model used in tue information flow analysis.
ARI Research Notes 80-14 and 90-15 describe the operation programming of the
computer programs implementing the model. ARI Working Paper HF80-XX discusses
design issues associated with the emerging All-Source Analysis System (ASAS)
concept.

RR 1263. Evans, K. L., Thompson, T. J., & Smith, S. FORSCOM/US Army Marks-
manship Unit MI6A1 rifle and .45 cal pistol markqmanship training evaluation.
August 1980. (AD A109 470)

The FORSCOM/US Army Marksmanship Unit Ml6AI rifle and .45 cal pistol train-
ing evaluation was conducted to evaluate two candidate proqrams of instruction
(POI) for rifle and pistol training at the field unit level. Performance and
attitudinal measures were collected from soldiers of th. 1/504th Infantry Bn
(Airborne) who participated in the rifle and pistol training programs. The
subjects were males from a combat-ready battalion.

Soldiers in both the rifle and pistol programs who received FULL-AMU
treatment performed better and expressed greater confi, .nce in training than
did those receiving the PART-AMU, or abbreviated, training. Both groups

3
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performed better and expressed greater ccnfidence in training than did those
in standard annual qualification training treatments. A unit using the AMU
POIs for rifle and pistol training could elect to use the FULL or PART POIs
based on available training time and resources and expect improved performances
over current standard procedures. If time is available, the FULL POIs (rifle
and pistol) would provide the greatest performance increases in terms of num-
ber of soldiers qualified and level of qualification.

RR 1264. Smith, S., Thompson, T. J., & Nicolini, A. Human factors and train-
ing evaluation of the Improved TOW Vehicle (ITV) during OT/DT III. August

1980. (AD A101 917)

The TRADOC System Manager (TSM) for the Improved TOW Vehicle (ITV) asked
for ARI assistance in assessing human factors and training during the opera-
tional and developmental testing (OT/DT III) of the ITV. This report details
this technical advisory service effort. The intent was to provide the TSM
with quantified information on human factors and training problems to aid in
making equipment and/or training modifications before the ITV system was
fielded. Questionnaires, interviews, and field observations were used to ob-
tain information from test soldiers, personnel playing the role of the threat
force, and project personnel.

The ITV was judged to be good in concept but to be lacking in durability
and reliability throughout OT/DT III. It was also judged to have problems
keeping up with other vehicles and to be somewhat slow getting into or out of
action. Boresighting was a problem. Command and contrcl problems were evi-
dent at the squad leader's station. Many recommendations were made to improve
the vehicle and training to* operate it.

RR 1266. Maxey, J. L., Klein, R. D., & Dempster, R. J., Jr. (Litton-
Mellonics Systems Development Division). Comparison of rifle defeatable
threat criteria and th3 Infantry Remoted Target System (IRETS). May 1978.(AD A109 312)

The Army is considering the procurement of the Infantry Remoted Target
System (IRETS) as a replacement for current Record Fire ranges. This report
presents the findings of comparisons of the IRETS specifications and descrip-
tive threat-oriented criteria. It concludes that the IRETS is an upgrading
of older marksmanship evaluation concepts. Further, unless corrections of
problems and limitations are made, the system should not be viewed as repre-
senting a quantum leap from current Record Fire ranges to a tbreat-.oriented
Record Fire facility.

RR 1267. Klein, R. D., & Maxey, J. L. (Litton--lellonics Systems Development
Division). Analysis of the threat oriented marksmanship training capabilities
of the Infantry Remoted Target System (IRETS). September 1980. (AD A109 468)

At present, Army rifle marksmanship training is conducted on TRAINFIRE
ranges, which were developed and installed during the late .1950s at selected
Army Training Centers and other major U.S. Army installations. These ranges
are rapidly becoming obsolete. Most are maintenance liabilities and are not

4
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cost-effective. Further, the control systems for these ranges are antiquated.
As a consequence, the U.S. Army is considering the procurement of a new, im-

proved live fire training system, the Infantry Remoted Target System (IRETS).

Because it is planned to replace selected rifle marksmanship live fire
ranges with the IRETS, it is important to know to what extent the planned
capabilities of the IRETS are consistent with current concepts of threat-
oriented rifle marksmanship training. This report presents the findings of
a comparative analysis of the specifications for the IRETS and the target pre-
sentation and training requirements for threat-oriented rifle marksmanship
training.

RR 1268. Martinek, H., Johnson, E. A., and Jeffrey, T. E. Comrmunications in-
telligence: Transcriber output enhancement. September 1980. (AD A107 296)

A workflow model of major transcriber functions was developed, and time
data for these functions were collected on 52 operational personnel. A time
analysis was performed with respect to individual functions and logical sets
of functions for a representative sample of transcribers. The time analysis
of transcrib functions indicated that about one-third of productive time
was spent in the Listen, Rock, and Search functions and another one-third in
performing these functions in conjunction with others. About 11% of the
transcribers' time was spent in obtaining help from reference material, 5%
in the tape-changing functions, and 8% in teamwork functions. Differences
clearly existed between organizational groups in the time spent on specific
transcriber functions. Development of procedures to enable transcribers to
exploit digitization and computer storage of taped communications should im-
prove productivity at least 10 to 20% by eliminating search and tape-changing
functions, by reducing time spent in getting help fi-om reference material and
other transcribers ard in giving help, and improving exploitation of source
material.

RR 1270. Alderman, I. N., Ehrenreich, S. L., & Bindewald, R. Recent ARI re-
search on the data entry process in battlefield automated systems. September
1980. (AD A.109 667)

This paper reviews ARI research designed to improve the data entry pro-
cess. The first and second sections of the paper describe the data entry pro-
cess in general as well as in the context of a specific battlefield aatomated
system, the Tactical Operating System (TOS). Because it was used as an ex-
emplar of the data entry process, TOS played an important role in the devel-
opment of improved data entry procedures. The third section of the paper re-
views the findings and conclusions of the many ARI research projects concerned
with data entry.

The fourth section of the paper reports on efforts to analyze the cause
of operator errors. This section also discusses the development of a simula-
tion of the data entry process. The simulation is intended to facilitate sys-
tern design by permitting the inexpensive evaluation of alternate data entry
procedures. The fifth section presents a general discussion of the problems
that have been encountered by the ARI research program. Also included is a
discussion on how this program might be improved in the future. The final
section summarizes the operational implications of ARI's research results.

5'.
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RR 1279. Berkowitz, M., & O'Neil, H. F., Jr. (ARI); & Wagner, H. (Hwma'i Re-
sources Research Organ-*..,ition). A formative evaluation plan for the Automated
Instructional Management System (AIMS). June 1980. (AD AIG9 194.)

This report provides an evaluation plan to assess the Automated Instruc-
tional Management System (AIMS). The AIMS is a computer-based resource and

%I •.training management system procured by t:.e Training and Doctrine Command to
support its service schools and Army Training Centers. Its capabilities in-
clude student tracking, resource scheduling, test generation and scoring,

*" computer-managed instruction, graduation prediction, and report generation.
ThFe evaluation plan provides for an examination of the AIMS hardware, software,
courseware, training management capabilities, training effectiveness, costs,
and organizational factors influencing its implementation.

"RR 1287. Cox, R., & Ruffner, J. W. (Canyon Research Group, Inc.). Develop-
ment and evaluation of the tactical premission planning training module. June '.4
1980. ('AD A117 550)

This research developed a training module for tactical premission planning
and evaluated the module in a field setting. The module contained three com-
ponents that enabled an aviator to identify tasks to be considered in premis-
sion planning, to determine how to accomplish each task, and to assess premis-
sion planning performance.

The evaluation was conducted in two air cavalry units. Half the aviators
in each unit were given the opportunity to use the module. Data collected
prior to the introduction of the module indicated that the aviators performed
little premission planning, yet expressed a need for a premission planning
training module. The results of a questionnaire administered after a 90-day
trial period indicated that those aviators who were given the opportunity to
use the training module judged the module to be acceptable and useful in its
present form for both training and self-assessment. The implications of this
research are discussed, along with recommendations for future rcsearch.

RR 1290. Barber, H. F., & Solick, R. E. MILES Training and Evaluatior Test,
USAREUR: Battalion command group training. June 1980. (AD A109 192)

The Multiple Integrated Laser Engagement System (MILES) Training and
Evaluation Test was designed to address multiple objectives concerning im-
proved methods of unit training and evaluation for echelons from squad to
battalion. This research focused on command post exercises (CPX) using the
Computer Assisted Map Maneuver System (CAMMS) and the feasibility of inte-
grating CPX and field exercise techniques using CAMMS and the MILES.

RR 1292. Smith, S. (ARI); Osborne, A. D. (Litton-Mellonics Systems Development
Division); & Thompson, T. J., & Morey, J. C. (ARI). Summary of the ARI-Benning
research program on M16Ai rifle marksmanship. June 1980. (AD A109 467)

This report simmarizes the major products of research on rifle marksman-
ship conducted by ARI at Fort Benning, Ga. It includes research designed to
identify the problems existing in basic marksmanship training-and training

6
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equipment (e.g., poor instruction, insufficient practice, and inadequate
knowledge of shooting results). Several experiments are reported that ex-
amined promising solutions to these problems. These solutions include simpli-
fied fundamentals, an improved zeroing target, better diagnostic checkpoints,
down-range feedback, and other procedures to improve knowledge of results, im-
proved transition to firing, and steps to improve instructional quality.

Based upon the research findings, a new basiz rifle marksmanship program
was developed and tested. It was found to improve record fire (final exam)
performance by 29%. This new program has been put into effect in the Infantry
Training Brigade at Fort Benning and is soon to be adopted Army-wide.

The report also summarizes the main problems remaining to be resolved if

fully adequate basic marksmanship training is to be realized. It concludes
with information about the continuing research directed toward development of
improved advanced individual and unit level training in marksmanship.

RR 1295. Parrish, R. N., & Stevens, G. W. (System Development Corporation); &
Stewart, S. R. (ARI). A resource planning aid for assessing the personnel and
logistics implications of tactical operations. June 1981. (AD A109 286)

This report describes research to develop data processing techniques to
enhance the performance of personnel and logistics at corps and subordinate
echelons. The research focused on admin/log functions that relate directly
to tactical command and control. Resource planning was determined to be the
function most needing support. A conceptual job aid was then developed to
support the area under investigation and was tested using a modified CGSC
scenario to determine feasibility. An evaluation briefing on the methodology
was prepared and presented to staff officers in the European Theater to deter-
mine its ability to fulfill user needs. The major finding was that the meth-
odology is needed and should be considered for implementation in the European
Theater.

RR 1296. Allnutt, M. F., & Everhart, C. D. Retraining Army aviators follow-
ing a protracted absence from flying. October 1980. (AD A117 548)

A group of Individual Ready Reserve (IRR) Utility Helicopter (UH-I) avia-
tors who had not flown for several years was retrained by ARI instructor pilots
at the U.S. Army Aviation Center (USAAVNC). The nzain enphasis of the training
was on daytime contact maneuvers. the evaluation of which was carried out by
Standardization Instructor Pilots (SIPs) for USAAVNC. Conclusions are drawn
about the optimum nature and content of the training program; the hours re-
quired to reach a satisfactory stpadard; and the relationship between the
training hours required, total -lying time, and years away from flying.

RR 1300. Bloom, R. F., & Hamilton, J. W. (Dunlap and Associates, Inc.). De-
velopment of a lexicon for intra-cockpit communications while navigating at
nap-of-the-earth (NOE) altitude: Final repurt. October 1980. (AD A117 615)

This report describes the background, approach, and completion of a proj-
ect to develop a lexicon (word list) of terrain descriptors, terrain locators,

7
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and navigational commands to facilitate efficient intra-cockpit communications
while flying at nap-of-the-earth (NOE) altitudes. A draft version of the lexi-
con was prepared, and a preliminary validation exercise was conducted with ex-
perienced Army NOE aviators. Revisions were made, and a fall--color illustrated
lexicon was produced. Application of this lexicon can provide the Army with

useful training, experience, and research information. Before general release,
however, it should be assessed (and modified, if necessary) on the basis of
comprehensive in-flight NOE demonstration trials in the context of a controlled
comparative experiment with Army aviators.

RR 1301. Maier, M. H., & Grafton, F. C. Scalin, Arned Services Vocational
Aptitude Battery (ASVAB) form 8ax. January 1981. (AD A11O 210)

New forms of the Armed Services Vocational Aptitude Battery (ASVAB) were
used beginning 1 October 1980. This report covers the calibration of the new
forms based on a sample of applicants for enlistment and on a combined sample
of applicants and recruits. Independent scaling efforts were conducted on
samples of enlistees and of high school students. The three calibration ef-

* forts were in close agreement in the critical score region (10th through 30th
percentile scores). The results indicate that the score scale for ASVAB 8, 9,
and 10 accurately tracks to the Department of Defense traditional reference
population.

RR 1303. Kane, J. J. (Science Applications, Inc.). Personnel and training
-; subsystem integration in an armor system. January 1981. (AD A109 202)

This study conducted an audit trace of the personnel and training subsys-
tem development of the XMI Abrams Tank System as a case study of the major
systems acquisition process. From this case study, lessons learned from the
XMI experience have been formulated that may be helpful in developing recom-
mendations for improving personnel and training subsystem integration in the
Army Life Cycle System Management Model (LCSMM).

The scope of the study was restricted to personnel and training issues
that occurred between program initiation and ASARC III. Other events in the
XMI development process were included only if they had a major impact on per-
sonnel and training issues or were required to make the development process
comprehensible.

RR 1304. Smith, N. D., & Heuckeroth, 0. H. (ARI); & Warnick, W. L., & Essig,
S. S. (Human Resources Research Organization). Evaluation of a new approach
to target acquisition training: The Combat Vehicle Identification (CVI) train-
ing program. November 1980. (AD All1 732)

This report describes the background for and development of a prototype
Combat Vehicle Identification (CVI) program. The ability of U.S. and allied
forces to quickly and accurately discriminate between friendly and hostile

* vehicles at extended ranges of engagement ;.s critical for success on the fluid
battlefield of the future.

8
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The current ARI prototype CVI program described in this report provides
maximum learning in minimal training time; requires minimal support; trains
soldiers to recognize only those cues important for recognition at realistic
combat ranges; provides an on-going measure for recognition training skills;
is modular in design and usable in short training period; permits the simu-
lation of all realistic engagement ranges with all optics, e.g., 3,000 meters
for TOW gunners with 13 power optics; and provides for the- simultaneous train-
ing of platoon size groups. The program package is so complete and simplified

"* that most NCOs can present it with essentially no preparation.

The prototype basic program utilized 25 different NATO and Warsaw Pact
vehicles and is designed to be expanded to utilize a significantly larCer num-
ber of vehicles.

The research plan provides for an advanced CVI program that includes
recognition and identification of masked vehicles; vehicles partially obscured
by vegetation, fog, and smoke; and vehicles viewed through thermal imagery and
passive night vision devices.

RR 1306. Bauer, R. W. (ARI); & Hahn, W. D. (U.S. Army Armor and Engineer
Board). High mobility driver performance analysis. June 1981. (AD A108 723)

The Combat Vehicle Technology Program's High Mobility Agility (HIMAG)
Vehicle Chassis Tests, conducted in 1978 and 1979, provided an opportunity to

"-• explore the prediction of human performance requirements and the implications
-• of high mobility tracked vehicle design for driver performance. Preliminary

-'2 analysis and projections, based on the vehicle concept during construction,
were ccmpared with data gathered during driver training and 20 kilometer
testing.

Results supported the general hypothesis that cross-country driving on
the higher horsepower per ton vehicles was significantly different from the
same task on the M60AI or M113. course speeds, driver throttle use, driver
errors, and critical incidents showed a differential pattern on HIMAG trials.
Human factors and human engineering design deficiencies in the driver com-
partment, some of which were predicted in preliminary analysis and training
but were not resolved, probably limited HIIMAG speed and maneuver.

RR 1308. Maier, M. H., and Grafton, F. C. Aptitude comoosites for ASVAB 8,

9, and 10. May 1981. (AD A109 471)

Aptitude composites for the Armed Services Vocational Aptitude Battery
(ASVAB) were developed using training success and Skill Qualification Test
(SQT) scores, measures of job proficiency, as the criterion. The aptitude
composites had high validity, in the range .52 to .75, for predicting job
proficiency. Criticisms of the usefulness of SQTs as measures of job profi-
ciency are addressed.
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RR 1311. Smith, B. A. (Canyon Research Group, Inc.). Development and test--
iny of the Map Interpretation, Terrain Analysis and Navigation at Night Pro-
gram of Instruction (MITANN POI). May 1980. (AD A117 554)

There is a critical requirement for conducting Army combat flight opera-
tions at terrain altitudes (including nap-of-the-.earth (NOE)) at night. Cur-
rent courses of instruction are inadequate for meeting that need. This report
describes the development of a course to help meet that requirement. This
course is developed to teach night navigation and map/terrain interpretation
using unaided (naked eye) and aided (Night Vision Goggles) vision techniques
(MITANN). It includes the approach to the development of all course lecture,
textual, and visual materials; the testing and validation of those materials;
and a transfer of training effectiveness investigation.

Results of the transfer of training effectivenes.- from MITANN to in-flight
performance showed that the group that received MITANN training (the experi-
mental group) navigated at night along an NOE route with significantly more
accuracy than the control group did. This increase in accuracy was accompanied
by a reduction (although not significant) in the time it took to fly the route.
These results indicated that MITANN was successful in training the critical as-
pects of night NOE navigation.

RR 1312. Coke, J. S., Crumley, L. M., & Schwalm, R. C. Emplacing, firing,
and march ordering an M109AI howitzer: Tasks and task times. June 1981.
(AD A109 706)

If there is ever a conflict in Europe between NATO forces and current

threat forces, crews operating weapcns systems might be forced to fight around
the clock for up to 8 consecutive days. To assess the effects of prolonged
continuous operations on crew performance, the ARI Field Unit at Fort Sill,
Okla., has developed a computer-based simulation model. One major component
of this model is a task library. The task library, which will differ depend-
ing upon the weapon system being simulated, contains a definition of each
task required to operate a weapon and numerical values for relevant task param-
eters, including the minimum, average, and maximum times required to perform ,". -

the task. This report describes the development of a task library for the
MI09AI 155rmn self-propelled howitzer, the weapon system chosen as the testhed

* for the research effort on continuous operations.

RR 1314. Elliott, M. P., Harden, J. T., Giesler, R. W., Scott, A. C., &
ZEulke, N. (McFann, Gray and Associates, Inc.). The process and procedure

. anused for job preparation: Field artillery and infantry officers and NCOs.
* January 1980. (AD A109 995)

Garrison/administrative requirements conume a large percentage of Field
Artillery and Infantry officers' and NCOs' work days, allowing little time for

* combat training, the primary peacetime mission of the U.S. Army. This report
examines the process and procedures by which these individuals are prepared to
assume garrison/administrative responsibilities. Included in the report is an

* identification and description of the components of the job preparation system
and an assessment of the adequacy of tnat system. Recommendations are provided

10
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for modifying the current job preparation system to allow officers ani NCOs
to more effectively and efficiently perform their gdrrison/administra-:ive
duties.

RR 1320. Parrish, R. N., Gates, J. L., & Munger, S. J. (Synectics Corpora-
tion). Design guidelines and criteria for user/operator transactions with
battlefield automated systems. Volume I: Executive summary. February 1981.
(AD Al115 874)...

This document is one of a series in the final report of Phase I of a proj-
ect to develop design guidelines and criteria for user/operator transactions
with battlefield automated systems. The report is organized in Zive voliumes. .1
This report reviews activities and products of the project's first phase.
Technical Report 536 contains a technical discussion of the project's objec-
tives, methodologies, results, conclusions, and implications for the design I
of user/operator transactions with battlefield automated systems. Research
Products 81-26, 27, 28, and 29 document analyses of four unique battlefield
automated systems selected to represent different stages of system development -
and different Army functional areas. Technical Report 537 presents provisional

guidelines and criteria for the design of transactions. Technical Report $38
provides a brief review of selected literature related to guidelines and
criteria.

4

RR 1324. Schwalm, R. C., Czumley, L. M., Coke, J. S., & Sachs, S. A. A de-
scription of the ARI crew performance model. April 1981. (AD A113 793)

A computer-based model that simulates the performance of howitzer crews
and other crew-served systems was developed. The model can be used to simu-
late the speed of performance of crews varying in size and/or task assignments...

The model is based on probabilistic modeling methods and consists of three sec.-
ments: a task library containing the relevant crew tasks and their associated
performance times; an input program for entering the ciew size, the tasks to
be performed by each man, and the order in which the tasks are to be performed;
and the main program for integrating the input information and calculating sum-

* mary performance measures based on that information. These performance meas-
ures can then be used for evaluating the speed and relative efficiency of crews
varying in size or structure.

Technical Reports 4;_

TR 448. Freda, J. S., & Shields, J. L. An investigation of the adoption
process in training technoloU transfer. June 1980. (AD A109 200)

This study focused on the adoption process in the transfer of Army train- -.
ing technology from the researcher to the user. The training product chosen
for this investigation was the Training Extension Course (TEC) program.

A two-part survey questionnaire was completed by 111 Army participants
attending TRADOC/FORSCOM Training and Evaluation Workshops. The question-
naire requested attitudinal and usage information relating to the adopti'n
of the TEC program by unit training managers. Sources of TEC-related

'•'.
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infcrmation were matched with the awareness, acceptance, and utilization stages
cf the adoption process to help understand the dissemination activity within
training technology transfer. The attitudinal responses were factor analyzed
and, with selected biographic information, were entered in a regression analy-
sis to assess the utility of these measures as predictor variables of TEC
utilization.

Two major findings emerged. First, the acceptance (PERSUADE stage) of
the TEC program is influenced predominantly by internal sources of informa-
tior. (e.g., work environment), while the initial awareness (INFORM stage) and
later utilization of TEC are influenced by internal and external sources (sup-
port groups, briefings, etc.). Second, prior familiarity with TEC is a better
predictor of TEC usage than are attitudinal measures taken from the innovation
literature (for this particular sample). However, familiarity alone does not
ensure extensive TEC usage, since there is an approximate 50-50 split between
TLC users and nonusers who were familiar with TEC. The majority of TEC users
scheduled TEC less than 1(.% of their training time. The findings suggest that
periodic scheduled TEC assessments might increase TEC use and that job per-
formance data should continue to be collected for evaluating TEC utilization.
Suggestions are provided to irprove and evaluate TEC utilization.

This report is intended primarily for behavioral and social scientists
interested in applying multivariate analytic techniques to the study of tech-
nology transfer.

TR 452. Germas, J. E., & Baker, J. D. Embedded training: Utilization of
tactical computers to train tactical computer operators. July 1980.
(AD A219 152)

The concept of Embedded Training (ET) involves programming and using the
* extra capacity of Army tactical data processing systems to train tactical sys-

tem users in how to use the system. ARI has developed embedded training that
does not require previous knowledge by the trainee and that progresses from
basic individual skills to complex team interaction. It can also be used in
a stand-alone mode to teach nonsystem skills, as the initial test demonstrated.

The initial test of the ET concept successfully used the PLANIT author
langu'age on the Army's Developmental Tactical Operations System (DEVTOS) to
teach basic infantry skills and GED math. A subsequent test examined the ET
concept using TACFIRE (Tactical Fire Direction System) as the target computer
system. To accomplish this, PLANIT-based CAI software was translated into the
language of the TACFIRE computer and installed,

The field evaluation of the primary role for ET demonstrated that ET is
at least as effective as traditional methods of training. A preliminary cost
and training effectiveness analysis indicated a saving of $6 million if the
ET procedure is used in place of the system proposed in the original TACFIRE
Individual-Collective Training Plan (ICTP). Current indications are that ET
will be adopted in place of the original ICTP.
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TR 453. Hoyt, W. G. (System Development Corporation); & Baker, J. D. (ARI).

The use of tactical computers to provide weapons and tactics training to com-
bat NCOs: Results of a field test. July 1980. (AD A113 646)

A pilot field test in 1.974 demonstrated the effectiveness of using an
Army tactical data system for computer-assisted instruction (,:AI) of soldiers
when the system was not being used for tactical operatiohs.

Courseware was written in the existing author language PLU'NIT to run on
the Army's Developmental Tactical Operations System (DEVTOS) at Ftrt Hood,
Tex. Lessons were developed in two proficiency test areas, Crew Served Weapons
and Tactic5, and the 120 participating NCOs were chosen for their previous low
scores in these subjects. After a pretest, half the group studied with CAI,
one-fourth studied from Army manuals, and one-fourth served as a control group
by studying unrelated material. A posttest measured learning, and interviews
with the CAI group recorded their enthusiastic comments.

The CAI group learned significantly more than the others. The automated
instruction worked equally well for fast and slow learners and across differ-
ences in age, education, and pay grade. Slow learners seemed to use the same
strategy as fast learners but took more time. The results, therefore, demon-
strated the feasibility and benefits of the project.

TR 458. Samrt, M. G. (Perceptronics, Inc.); & Geiselman, R. E. (Vector Re-
search, Inc.). Guideline development for summarization of tactical data.
May 1980. (AD A107 329)

The present study was conducted to validate and expand the generaliza-
bility of a set of guidelines for summarizing tactical message content and to
develop guidelines for conducting a manual purge of a message file. Thirty-
two Army staff officers studied a scenario and 30 enemy-situation-data 'ESD)
messages describing an enemy defensive operation. Their task was to summarize
the tactical information in the form of an intelligence briefing. Half the
officers were supplied with three general guidelines to follow in preparing
rlhe summary: "(M) provide an interpretation of the aata, (2) give a dynamic
portrayal, and (3) use conversational style." After the summarization task,
the participants were asked to delete 15 of the 30 messages and to rank order
the rest on the basis of importance. The 32 summaries were evaluated by seven
military raters in terms of quality of content, interpretation, accuracy, or-
ganization, and style.

The raters judged the summaries prepared with the aid of the guidelines

to be significantly "better" summaries on an overall evaluation scale and on
four of five qualitative scales. Potent positive effects were revealed for
all three guidelines. The 10 summaries that received the highest overall eval-
uations were used to derive a general suggested outline for describing the
message content. The outline structures information according to levels of
importance, from a description of immediate enemy threat to details about sup-
port units. The purging-task data also revealed general levels of clusters
of messages on which to base guidelines for reducing the size of ESD files by
different amounts. Future research needs to explore the development and use-
fulness of task-related schematic aids for supporting information management,
utilization, and presentation.
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TR 466. Hunt, D. P. (New Mexico Stat University). Effects of human self-
assessment responding on learnin . _ gust 1980. (AD A109 455)

A conceptual framework of a process by wnich persons assess and express

levels of sureness in the correctness of responses that they anticipate making--

or have already made but not yet received knowledge of results--is proposed.
it is hypothesized that the rate at which a person's behavior is modified by
knowledge of results is affected by the covert and overt sureness associated
with the e. jecution of responses that are being learned. Data are presented
that show that acquisition in a paired-associates learning task may be en-
hanced by the concomitant performance of a self-assessment (SA) task.

Acquisition is more rapid and the self-assessments regarding levels of
sureness are more accurate if the response to be learned is executed before
the SA response rather than after it. Learning involved a decrease in the
proportion of unsure-wrong responses and an increase in the sure-correct re-
sponses, with little change in the proportion of sure-wron5 and unsure-correct
responses. Based on an analysis of the relation between the sureness/correct-
ness of the responses and the speed with which responses are executed, it is
suggested that the process and/or factors involved in determining the correct-
ness of a response may be different from those involved in determining its
sureness.

TR 469. Sterling, B. S., & Mietus, J. R. Factor stability of primary scales
of the General Organization Questionnaire. October 1980. (AD A115 872)

The factor structure of the General Organization Questionnaire (GOQ) was
studied. The GOQ is the i.ri.ary paper-and-pencil diagnostic organization cli-
mate survey instrument in the U.S. Army's Organizational Effectiveness program.
Two large samples of personnel within U.S. Army, Europe (USAREUR) were surveyed.

Responses to 69 of the 84 items in the GOQ were factor analyzed; these
items measure primary organizational processes. Five- and four-factor solu-
tions were generated for each sample. Both the solutions contain factors
measuring Unit Climate, Supervisory Leadership, Group Cohesion, and Kission
Accomplishment. Only two of the four original GOQ dimensions received empiri-
cal support. Not only was the fact* r structure stable between organizations,
but the amount of variance accounted for by a particular factor (or psycho-
logical importance of that factor) was also stable. Results suggest that the
GOQ, if organized along empirically supported lines, is a diagnostic instru-
ment that is equally applicable to various Army organizations.

TR 474. Johnson, E. K., Halpin, S. K., & Andrews, R. S. Bibliography: ARI

research on command and control (1970-80). February 1981. (AD A109 287)

This bibliography is a reference to research publications in the comand
and control area. Publications are divided into research areas and are listed
in chronological order within each area. The major research categories are
system operations and aids; information processing and presentation; surveil-
lance, reconnaissance, and target acquisition; command staff simulation and
gaming; and exploratory research and supporting technology.- An author index
is included.
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TR 477. Abstracts of ARI research publications, FY 1978. September 1980.
(AD A109 839)

Abstracts and bibliography citations, including the DTIC accession num-
ber, are given for 118 Research Reports, Technical Papers, Utilization Reports,
and Technical Reports published by ARI during FY 1978. To complete this record
of research, abstracts or descriptions are included of five research products
and 90 intra-agency Research Problem Reviews, Research Memorandums, and Tech-
nical Reports. All items are indexed by author and corporate author and by
research area. The Federal depository libraries where the published reports
may be obtained are also listed.

TR 478. Allen, J. P., & Bell, D. B. Correlates of military satisfaction and
attrition among Army personnel. July 1980. (AD A109 456)

This study was conducted to determine relationships between Army organi-
zational variables and levels of coldier satisfaction, as well as to assess
correlates of attrition and battalion effectiveness ratings. The study was
based on a secondary analysis of data collected in the Army Life-78 Study;
subjects were 8,140 personnel assigned to 60 different battalions. In addi-
tion to the Army Life-78 survey, a variety of administrative data were
considered.

The mos.t striking finding of the project is that three types of satisfac-
tion (job satisfaction, sense of equity from the Army, and overall satisfaction
with the Army) are extremely closely related to variables of organizational
climate (e.g., motivation and communication) and also very highly associated
with several job characteristics. To a 3esser, but still significant extent,
satisfaction is a function of several types of endogenous Army life problems
(e.g., salary, time off, etc.). This study suggests that at least three di-
mensions of satisfaction among military personnel are a function of organiza-
tional variables ov r which the Army likely exerts some influence. It may well
be tnat modification of these organizational variables would affect levels of
attrition as well. The study includes recommendations for methodological
changes in future research in the area.

TR 480. Jolhnson, R, M. T.trget information processing: The effects Gn reac-
tion time if terrain, downlook angle, and resp-inse processing level. October
1980. (AD .A107 295)

This experiment explored the applicability of a serial exhaustive memory
scan as a model of the ubserver's cognitive behavior in a target acquisition
task. Reacticn times were examined for identification, recognition (friend-
enemy), and set responses to stimulus scenes consisting of armcred vehicles
varying in background (forest, road, or plain) and downlook angle (10, 20, oz
30 degrees). Positive set size was either one, two, or four vehicles.

The results provided support for the serial exhausti-;e model in the linear
set size function with a zero intercept of 1.4 seccnds and a slope of .2 sec-
onds. Parallel functions were obtained for the forest condition adding .2
seconds over the equivalent road and plain conditions. The 10-degree downlook
angle resulted in the slowc3t response times, and the 20-degree angle the
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fastest. The response times were the fastest for tne positive set items only,
followed in order by recognition and identification responses.

TR 483. Abstracte of ARI research publications, FY 1979. November £980.
(AD AIIO 164)

Abstracts and bibliographic citations, including the DDC accession number,
are 4iven for 159 Research Reports, Technical Papers, Technical Reports, and
Research Notes released by ARI during FY 1979. To complete this record of re-

•-• search, abstracts or descriptions are included of four research products and",
39 intra--agency Research Problem Reviews, Research Memorandums, and Technical

.1Reports. All tems are indexed by author and corporate author and by research
area. The Federal depository libraries where the published reports may be ob-
tained are also listed.

TR 484. Ehrenreich, S. L. Design recommendations for query languages. Sep-
tember 1980. (AD 1115 894)

The existing human factors literature on query languages is both sparse
and scattered. This paper seeks to collect and review that literature. The
first section introduces the subject of query languages. In the second and
third sections, the topics of natural and formal query languages are discussed.
These two types of query languages are reviewed with the objective of determin-
ing their potential for expanding the population of computer users.

The fourth section considers some general issues pertinent to both types
of query languages. These issues include the ability of people to deal with
logical quantifiers, the user's concept of data organization, mixed initiative
dialogs, and the use of abbreviations. Methods for experimeatally evaluating
specific djuery language features and research on person-to-person communication
are also discussed here.

To focus on the fi ndings rcported in the preceding sections, the fifth
section summarizes the implications of the research performed to date. The
"sixth section presents possible new research that would be of value to the
designers of Army tactical information systems.

TR 497. Landee, B. M., & Samet, M. Gy. (Perceptronics, Inc.); & Gellman, L. H.
(ARI). User-elicited tactical information requirements with implications for
synmbology and graphic portrayal standards. April 1980. (AD AIIO 161)

The purpose of this research was to elicit and organize selected battle-
field information requireirnts of the command staff and to examine the adequacy
of conventional symbology for satisfying these requirements. An elicitation
procedure was developed and utilized with small groups of Army officers in a
tactical role-playing exercise involving a specified division-level scenario.
Information requirements in the form of tactical questions were generated and
reviewed by participants, both individually and together. In addition, for
each question, the participants completed a form that provided descriptive in- "t
formation, such as whether the answer to the question is available from a dis-
play with conventional symbology (FM 21-30). In an effort to organize the
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information requirements, a hierarchical clustering technique was applied that
analyzed the similarity between questions in ter,.3 of 58 semantic features
(e.g., friendly, enemy, artillery, vulnerability, etc.).

The elicitation sessions resulted in the generation of a total of 272
distinct tactical questions. These questions formed seven major clusters,
which were assigned the following names to reflect the central theme of their
respective information content: friendly, enemy, time/capability, status, ac-
tivities/procedures, terrain/routes, and planning. The descriptive data about
the questions, analyzed for each cluster of infok-mation individually and for
the entire set of questions, indicated that conventional symbology fails in
many respects to meet basic user needs. Furthermore, there appears to be a
proliferation of personalized techniques being employed by users to portray
their information requirements. Some major informational deficiencies in con-
ventional symbology are identified, and examples are given of how the findings
can be employed in development efforts toward making standardized, tactical
symbology more useful and effective.

TR 498. Samet, M. G., Geiselman, R. E., & Landee, B. M. (Perceptronics, Inc.).
An experimental evaluation of tactical symbol-design features. April 1980.
(AD A115 895)

Sixteen nonmilitary participants learned each of two symbol sets (conven-
tional, iconic) to a criterion. Each set contained three basic symbols repre-
senting unit types of armor, mechanized infantry, and infantry. After learning
a symbol set, each participant was shown a series of situation displays, where
some displays contained symbols coded with either perimeter-densicy or vector
projection to convey supplementary unit-attribute information (unit strength or
firepower reach) needed for typical tactical tasks. For each display, the par-
ticipant was asked questions corresponding to different behavioral processes
(identification, search, comparison, pattern recognition).

Overall, the results suggested that iconic symbols may not necessarily be
preferable to conventional symbols in certain situations; and, although the
portrayal of supplemental unit information can slow some aspects of informa-
tion processing, certain symbol-design features appear to create less inter-
ference than others. Specifically, (a) iconic symbols di: not yield faster
identification performance than conventional symbols, and conventional symbols
yielded faster pattern-recognition performance than iconic symbols; (b) the
portrayal of supplemental unit attributes slowed processing of unit-type in-
formation in all four tasks, but vector projection created less interference
than perimeter density in three of four tasks; (c) unit-strength information
was processed faster when it was portrayed as perimeter density, and fire-
power reach information was processed faster when portrayed as a vector
projection.

In a supplementary task that required integration of information from
several symbols into an analytical judgment (threat value assessment), perfor-
mance accuracy was found to be insensitive to the conventional versus iconic
symbology comparison. The results were discussed in terms of the complexity

.of the implications involved in the selection of symbol design features and
their correspondence with tactical concepts.
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TR 499. Kaplan, 1. T. Information flow in battalion conm;nd groups. June
1980. (AD A109 469)

Information flow in battalion command groups was measured via a question-
naire based on information presented during the brigade briefing. Data from
13 groups showed that a substantial. amount of information was lost in the pro-
cesses of communication and remembering. Averaged over all command groups,
there were consistent differences in the percentage of available required in-
formation communicated through particular channels, varying from 17 to 80%.
Among battalion commanders, those who transmitted more information received
less from their staffs. The fact that information loss was concentrated in
specific, identifiable areas indicates that efforts to improve communication
can be focused where they are needed.

TR 502. Hiller, J. H. A methodology for estimating relative cost-benefits
of alternative pretesting procedures. November 1980. (AD All5 877)

The purpose of this research was to develop a methodology for measuring
the relative benefits of alternative pretesting procedures so that an optimal
procedure may be selected. The research was accomplished as follows. Alter-
native pretest procedures were formulated. Variables that affect the amount
of time saved or lost by employing pretests were identified and defined. Al-
gebraic models that take into account measurement accuracy, pretesting time,
and training time were constructed so that the amount of time saved (or lost)
by pretesting could be estimated. A limited sample cf empirical data was
gathered and analyzed by app)ying these cost-benefit models. It was shown
how these cost-benefit models can be used to identify the best procedure in
a specified set of competing procedures.

TR 503. Matlick, R. K., Berger, D. C., Knerr, C. M., & C(hiorini, J. R.
(Litton-Mellonics Systems Development Division). Cost and training effec-
tiveness analysis in the Army Life Cycle Systems Management Model. Ju.y
1980. (AD A109 198)

This report examines the requirements and purposes of cost and training
effect4',=ess analysis (CTEA) in the context of the Army's Life Cycle Systems
Manag-.ment Model. Current CTEA methodologies are examined. Methods to aug-
ment existing models are developed, and a general synthesized model for use
by CTEA analysts is proposed.

TR 504. Phelps, R. H., Halpin, S. M., & Johnson, E. M. A decision support
framework for decision aid designers. January 1981. (AD AllO 329)

A decision support framework is presented that serves two purpo..'s: to
organize and integrate various decision aids according to their function and
to provide the decision aid designer with a systematic context in which to de-
velop aids as well as to determine which aspects of t-h. decision problem would
most benefit from decision aiding. The main components of the framework are
discussed in detail with Army intelligence decision-making examples: (a) analy-
sis of the decision requirements; (b) development of decision aids to provide
the decision maker with information as well as tools for evaluating, weighting,
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and integrating the information to make a decision; and (c) evaluation of the 14
success of the decision aids in leading to a logical, rational decision.

TR 507. Dyer, J. L., Tremble, T. R., Jr., & Finley, D. L. The structural,
training, and operational characteristics of Army teams. June 1980.
(AD A109 836)

Combat, combat support, and combat service support branches within the
Army were surveyed to identify teams within each branch and to describe their
structural characteristics according to official organizational tables of
personnel and equipment. A total of 255 distinct teams were identified and
described, with the Infantry, Field Artillery, and Armor branches containing
the greatest number of teams. Results on such characteristics as team size,
member rank, leader/rank, skill level of members, and equ-pment used are pre-
sented. Teams that perform nonroutine tasks were located within the Infantry,
Armor, and Engineer branches.

Active Army units were also surveyed. These units rated their teams on
the amount of team training received and needed, leader satisfaction with
training, training constraints, team characteristics, operational problems,
and team evaluation procedures. The primary training problems and constraints
identified were the turnover of team personnel, underst.rength teams, unquali-
fied personnel, insufficient time to train, and unrealistic training. Of team
characteristics surveyed, only one was rated as atypical of Army teams--coin-
pensation by one member ior inadequate performance by another member. The
results provide a data base for future team research within the Army.

TR 511. Btiderson, C. V., & Campbell, J. 0. (WICAT, Inc.); & Farr, B. J.
(ARI). Instructional systems development model for interactive videodisc
training delivery systems. Volume I: Hardware, software, and procedures.
June 1980. (AD A109 197)

This report describes the hardware and software for videodisc training
delivery systems (VTDS) and videodisc authoring and production systems (VTPS).
It examines the range of capabilities in consumer-model videodisc players and
intelligent videodisc systems. It also describes the interim field test de-
livery system for this project that will be used the second year. The report
describes VAP systems hardware, including different levels of sophistication
and complexity that might be available at an Army authoring site. The video-
disc production process, which uses VAP systems, is summarized, and the interim
authoring software to be used during this project is described.

This volume provides a framework for Volume II, the revised ISD model for
videodisc development. In Volume III, preliminary prescriptions for graphics
v'se in videodisc authoring are given. :

are%

TR 521. Kress, G. (Human Resources Research Organization). Validation of
tank qunnery training tasks. September 1981. (AD A119 053)

Tank commander and gunner performance on nine critical tank gunnery train-
ing tasks, as well as experience measures, were correlated with performance on
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Tank Gunnery Table VIII. Results showed that (a) performance on the subcali-
ber training range (1/60 scale cal. 22) was the best predictor of Table VIII
performance, (b) there was no relationship between crew turbule. Je measures
and gunnery performance, and (c) the guniier's job experience was positively
correlated with Table VIII performance.

TR 526. Friedman, F. L., Rhode, A. S., & O'Connor, F. E. (Information Spec-
trum, Inc.). Integration of manpower, •,rsonnel, and training issues from
the materiel system acquisition process into the planning, programming, and

budgeting system. March 1981. (AD A117 553) 1
This publication describes the integration of the materiel systems ac-

quisition process into the Planning, Programming, and Budgeting System (PPBS).
The report discusses the manpower, personnel, and training (MPT) information
requirements of the materiel systems acquisition process as they relate to
the entry points of the PPBS. The report also identifies timing for the in-
tegration of required data and provides recommendations for updating
procedures.

TR 527. Schulz, R. E., & Wagner, H. (Human Resources Research Organization).
Development of job aids for instructional systems development. February 1981.
(AD A109 815)

The purpose of the research was to develop and evaluate 18 job aids for
use in the analysis, design, development, implementation, and control of mili-
tary instructional systems. This report discusses the history of the research
effort, the conduct of the needs a 'essment, and the development and formative
evaluation of the job aids. The evaluation Andings strongly support the use-
fulness of the job aids to military instructic :al aevelopment personnel. .q

TR 530. Rose, A. M., McLaughlin, D. H., & Felker, D. B. (American Institutes
for Research); & Hagman, J. D. (ARI). Retention of soldiering skills: Review
of recent ARI research. March 1981. (AD A119 307)

5ixteen research studies sponsored or conducted by ARI on the acquisition
and retention of Army tasks and skills were reviewed. The findings of these
studies were synthesized to determine what is known about how soldiers maintain
or lose skill proficiency over time. -

Some factors associated with training approaches, the nature of soldier-
ing, and individual soldier differences were identified as influencing the re-
tention and loss of skills. The variables investigated in these studies and
the experimental procedures used will guide the development and execution of a
current research study aimed at developing a practicable method for Army com-
manders to assess and maintain skill proficiency in units.
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TR 532. Kimmel, M. J. Senior leadership: An annotated bibliography of the
military and nonmilitary literature. June 1981. (AD A115 890)

A literature search was performed to determine the state of the art of
research and theory on senior leadership skills, functions, activities, and

other job-related characteristics. One hundred thirty-five military and non-
military contributions were annotated and organized into three sections:
summary literature, empirical literature, and nonempirical literature. Within
each section, the contents of each referen-i were classified as to (a) "Or-
ganization Type" (military, nonmilitary, or military-nonmilitary comparison),
(b) "Target Population" (senior leaders only or level comparison literature),
and (c) "Subject Matter" (focus on senior leader competencies--i.e., personal
qualities, skill3, abilities, etc.--and/or job-related variables).

TR 536. Parrish, R. N., Gates, J. L., & Munger, S. J. (Synectics Corpora-
tion). Design guidelines and criteria for user/operator transactions with
battlefield automated systems. Volume II: Technical discussion. February
1981. (AD A116 078)

This document is one of a series in the final report of Phase I in a proj-
ect to develop design guidelines and criteria for user/operator transactions
with battlefield automated systems. See the abstract for Research Report 1320
for a complete description.

TR 537. Parrish, R. N., Gates, J. L., & Munger, S. J. (Synectics Corpora-
tion). Design guidelines and criteria for user/operator transactions with
battlefield automated systems. Volume IV: Provisional guidelines and cri-
teria. February 1981. (AD All5 892)

This document is one of a series in the final report of Phase I in a
project to develop design guidelines and criteria for user/operator transac-
tions with battlefield automated systems. See the abstract for Research Re-
port 1320 for a complete description.

TR 53R. Parrish, R. N., Gates, J. L., & Munger, S. J. (Synectics Corpora-
tion). Design guidelines and criteria for user/operator transactions with
battlefield automated systems. Volume V: Background literature. February
1981. (AD A115 908)

This document is one of a series in the final report of Phase I in a
project to develop design guidelines and criteria for user/operator transac-
tions with battlefield automated systems. See the abstract for Research Re-
port 1320 for a complete description.

TR 540. Sekuler, R., & Tynan, P. D. (Northwestern University); & Kennedy,
R. S. (Canyon Research Sroup). Sourcebook of temporal factors affeýcting in-
formation transfer from visual displays. June 1981. (AD A109 907)

This report collects in one document the important research literature

on temporal factors in vision. More than 350 scientific articles are cited,

2.1
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which represent approximately 10% of the data base consulted. The literature
searched comprised the following: (a) several thousand articles (under the
general rubric temporal factors and information processing) from existing re-
print files of the authors and others; (b) Ergonomics Abstracts, Psychological
Bulletins, Psychological Reviews, and Human Factors for the last 12 years;
and (c) a listing from two automated look-up systems (Psychological Abstracts,
1967 to present and National Technical Information System, 1964 to present).

An integrative review of the literature is provided, and three chapters
are included that deal with the application of these findings to display de-
sign. The subject matter is perception of temporal events, specifically tro-
tion perception (real and apparent) and flicker/flash sensitivity. A small
chapter covers some temporally based phenomena that distort or degrade per-
ception. Features of these phenomena may be observed in visual displays.
Only studies that reported findings robust enough to be expected to be impor-
tant outside the laboratory are included. Where sufficient data were avail-
"able, equations are provided to the engineer for the calculation of design
criteria (e.g., peripheral motion threshold, contrast thresholds, contrast
thresholds and age). Where gaps exist in scientific knowledge, recommenda-
tions are provided for applied research. General guidelines are offered for
incorporating design criteria into Military Standard 1472 for perceptions due
to temporal events.

TR 545. Hays, R. T. Training simulator fidelity guidance: The iterative
data base approach. September 1981. (AD A119 159)

This report provides a preliminary organizational framework for a train-
ing simulator fidelity data base. Such a data base can provide a starting
point for the development of a formal training simulator fidelity decision-

* making package and can also be the basis for the determination of future
research.

The organizational structure of the data base is developed in three
stages. First, the issue of determining th& minimum required fidelity for a

* training simulator is located in its place within the context of the ISD pro-
cess. Second, the necessary informational inputs to the fidelity decision
process from task analyses are discussed with the goal of obtaining more use-
..ul information for making fidelity decisions. FinallY, a proposed structure
for making fidelity decisions and for conducting future research is presented.
This structure is derived from the use of a proposed iterative data base of
empirically derived data on the relationship between simulator fidelity and
training effectiveness.

TR 546. Heffleu, R. K., Clement, W. F., Ringland, R. F., Jewell, W. F., Jex,
H. R., & McRuer, D. T. (Systems Technology, Inc.). Determnination of motion
and visual system requirements for flight training simvlators. August 1981.
(AD A117 555)

Fidelity requirements for Army flight training simulators are explored
using a manual control theory approach. The first step, defin.ng "simulator
fidelity" in operational terms, provides a basis for each of the subsequent
steps. This definition is accompanied by a taxonomy of measurable fidelity
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parameters. The next step, also of a preparatory nature, is the analysis of
Army flight training missions. It describes how specific flight tasks and
piloting techniques can be cast in terms compatible with feedback control
theory. Pilot modeling techniques are then discussed, first in terms of pi-
lot control and then in terms of pilot perception. Next, armed with compati-
ble descriptions of fidelity, the training context, and pilot behavior, a
procedure is described for studying visual and motion stimuli.

It was found, however, that there are serious gaps in the experimental
data base, precluding the systematic execution of this procedure. Because
of the lack of data, it was not possible to accomplish fully the original ob-
jectives and, therefore, a formal bookkeeping scheme is outlined to guide the
investigation of fidelity requirements. Conclusions and recommendations are

S then drawn.

4i TR 547. Hays, R. T. (ed.). Research issues in the determination of simulator
fidelity: Proceedings of the ARI sponsored workshop. November 1981.
(AD Al18 253)

•. These are the proceedings from an ARI sponsored workshop on "Research Is-
sues in Simulator Fidelity." Papers are included that (a) state the goals and
organization of the workshop, (b) present topics addressed during the workshop,
(c) summarize the efforts of the working/discussion groups, and (d) summarize
the results of the workshop as a whole. Workshop topics included definitional,
"communications, research support, and research methodology issues.

Research Notes

RN 80-10. Pask, G., & Robinson, M. (eds.) (System Research Ltd.). Current
scientific approaches to decision making in complex systems: III. Volume I:
Conference proceedings. January 1980. (AD A105 119)

The Third Richmond Conference addressed foundational problems in decision
making. The conference is reported in two volumes. Volume I contains an over-
"view of each of the major papers presented, with the author's commentary and
the discussion by conference participants, plus several general discussions.
Volume II (ARI Research Note 80-11) provides the major papers themselves.

RN 80-11. Pask, G. (ed.) (System Research Ltd.). Current scientific ap-
proaches to decision making in complex systems: III. Volume II: Conference
position papers. January 1980. (AD A105 171)

The Third Richmond Conference addressed foundational problems in decision

making. The conference is reported in two volumes. Volume I (ARI Research
Note 80-10) contains an overview of each of the major papers presented, with
the author's commentary and the discussion by conference participants, plus
several general discussions. This volume provides the major papers themselves:
Observable Components of the Decision Process and a Revised Theoratical Posi-
tion, by Gordon Pask; Decision Making as an Event-Search: Traffic on a Multi-
dimensional Structure, by R. H. Atkin; Decision: Foundation and Practice, by
Brian R. Gaines; Competing Modes of Cognition and Communication in Simulated

"-".
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and Self-Reflective Systems, by Stein Braten; On the Spontaneous Emergence of
Decision Making Constraints in Communicating Hierarchical Systems, by John S.
Nicolis; and also a paper by Maria Nowakowska, on a new model of decision
under risk.

RN 80-23. Price, H. E., Fiorello, M., Lowry, J. C., Smith, M. G., & Kidd,
J. S. (BioTechnology, Inc.). Department of Defense and service requirenents
for'human factors in the military system acquisition process. July 1980.

.. (AD A107 891)

. This research note presents an analysis of Department of Defense and
service-level policy requirements for human factors in the military system ac-
quisition process. It is intended as a companion document to ARI Technical
Report 476 and as such provides detailed indoctrination to both the system de-
velopment process and human factors R&D. It will be particularly useful to
those who require a greater understanding of this process.

Beginning with an explanation of each system development phase, human
factors R&D requirements are integrated into the system development framework.
This is accomplished through direct referral to Departwent of Defense Direc-

- tives, Specifications, and Standards. Recognizing that differences occur in
Army, Navy, and Air Force implementation of human factors R&D, formal service

* -documentation is presented for human factors in each phase of system develop-
ment. These documents include service regulations and instructions. Formal
service documentation provides only that human factors requirements be imple-
mented, while not setting forth a particular implementation plan. Informal
service documentation is presented to illustrate the processes by which human
factors are implemented in system development programs initiated by each
service.

RN 80-24. Ray, T. E., & King, R. B. (HRB-Singer, Inc.); & Narva, M. A. (ARI).
Experimental investigation of near real-time interpretation techniques for
transmitted imagery. August 1980. (AD A107 515)

Eight interpretation concepts that might be used at a grotund terminal in
conjunction with the handling of transmitted imagery were simulated. Four
were one-man concepts; the other four utilized two-man teams viewing the imagery
in sei ience. The one-man concepts were formulated around different combina-
tions of the elements of availability of film speed control, viewing area, and
methods of target uesignation and location reporting. The two-man concepts
differed on the availability of speed control and the decision criteria for
the initial man of the team and the associated rescreening strategy of the
second man of the team. Military image interpreters detected, identified, and
reported targets on the imagery, presented on a motorized light table inder
two film input rates, using the conditions of the various experimental inter-
pretation concepts.

Interpretation performance was found to be influenced by the size of the
viewing area and the use of a magnifying reticle to localize targets, in the
one-man concepts. The incorporation of the speed control option did not sig-
nificantly affect performance. Provision for control of film movement or dif-
ferential emphasis on accuracy or completeness had no significant effects in
the two-man concepts.
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RN 80-25. Root, R. T. (ARI); Ray, T. E., & Brahosky, A. E. (HRB-Singer, Inc.); . -

& Narva, M. A. (ARI). Design and utilization of an infrared data base for an
advanced image facility. August 1980. (AD A107 529)

Areference information data base for use in an advanced image interpre- .... "

tation facility was designed. The data base used three types of organization.
Two types of organization used primarily representative infrared imagery ex-
amples. One type presented views of several targets under one set of acqui-
sition parameters; the second type presented views of one target type under
all of the acquisition conditions; and the third type of organization used
primarily textual information. An indexing scheme and retrieval methodology
were devised. The experimental data base, with associated software, was used
to subject developed concepts to empirical test. One test was designed to as-
certain if structured exposure to the data base would increase interpreter
proficiency, while another test was designed to study the efficiency of such a
data base as an aid during interpretation.

It was found that the request formats used on the CRT computer interface
could be efficiently utilized with little training. The information presented
on the slides in the data base could be easily utilized for training and as
reference keys. Structured exposure to the data base in training sessions
served to increase the participants' proficiency in identification, at the
category level. However, no differences were found in performance between
the two organizations of the imagery in the data base.

RN 80-39. Tiede, R. V., Burt, R. A., & Bean, T. T. (Science Applications,

Inc.). On the design of simulations of command and control processes. Novem-
ber 1980. (AD AI07 423)

This report covers two additional design requirements to an existing 'ie-
sign for a battle simulation intended for research, development, or training.
The first requirement is to simulate the command and control processes so that ..'-l
they reflect human performance in the information processing and decision- :
making sequences. The second is to provide alternative configurations for
the "player" staff modules so that the investigator may select the configu-
ration best suited to behavioral research objectives. Both problems are ap-
proached by combining the known human factors in command and control with a
detailed structuring of the action processes employed by the cormaind group/
staff. All relevant aspects of human performance except the higher-level
decision-making operations can be realistically simulated. A trade-off is I
found to exist in the alternative configurations between the realism of staff
play, the ability to make behavioral measurements, and the cost of personnel
and computer hardware and software.

* RN 80-40. Tiede, R. V., Burt, R. A., & Bean, T. T. (Science Applications,
Inc.). Some guidelines for effective task design in command and control simu-
lations. November 1980. (AD A107 424) -.4

This research developed principles of task design for interactive simu-
lations in which staff players execute the command and control of a simulated
battle. A companion report on the design of simulations of command and con-
trol.processes presents the basic design framework of a battle simulation
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capable of application alternatively to research, development, or training.
This framework includes consideration of alternative configurations of the
"player" staff modules so that an investigator may select a configuration best
suited to behavioral research objectives. The guidelines for effeczive task
design are developed from the alternative configuration.

RN 81-7. Motowidlo, S. J., Dunnette, M. D., & Rosse, R. L. (Personnel De-
cisions Research Institute). Reenlistment motivations of first-term enlisted
men and women. February 1980. (AD A108 293)

The purpose of this research was to identify attitudes and motives under-

lying reenlistment decisions of first-tour soldiers. The research focused on
determining what changes in reenlistment options and incentives might succeed
in retaining effective soldiers for a second tour of service.

* A questionnaire was developed to tap reenlistment motives and attitudes.
It was administered to 4,671 soldiers stationed in the United States and
Europe. in addition, supervisory ratings of effectiveness were obtained for
2,444 soldiers in this sample.

* Relationships between soldiers' reenlistment intentions and their percep-
tions and expectations about the Army indicate that one of the most important
issues in their reenlistment decisions is whether or not they can derive a
sense of excitement, challenge, and pride from being soldiers.

Job characteristics seem to contribute to many soldiers' reluctance to
reenlist. Soldiers in infantry, for example, see less variety, less meaning-
fulness, and fewer prospects for satisfaction in their work than do soldiers
in administration and supply. These differences in job-related attitudes and
perceptions may help explain why rates of intentions to reenlist are lower
among infantry soldiers.

Nearly four out of five of the more effective soldiers in the sample who
said they do not plan to reenlist said they would be more inclined to do so if
they could leave the Army at any time with 3 months' notice. A little over
half said they would be more likely to reenlist if they could reenlist for only
2 years.

RN 82-6. Goehring, D. J. Communication problem areas between black and white
soldiers: 1974-1979. April 1980. (AD A113 433)

Subjects consisted of a random sample, stratified by gender and race, of
88 junior enlisted U.S. Army soldiers. A survey instrument that focuses on
both verbal and nonverbal communication problems between blacks and whites was
administered. Blacks generally seemed more aware of what whites perceive to
be problems than whites are of the problem areas blacks perceive. Assuming
comparability to an earlier sample, the data suggest that blacks have decreased
in sensitivity to certain behaviors of whites, while whites have changed little
in their sensitivity to the behaviors of blacks.
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RF 82-23. Bonder, S., Doyle, T., & Miller, G. (Vector Research, Inc j; &
Shields, J. L. (ARI). Exploratory research on personnel long rang planning.
May 1982. (AD A119 680)

The objective of this exploratory quick-response research project was to
identify personnel-related research, data needs, and method developments re-
quired to support long-range planning in the personnel area. This objective
was accomplished by performing three main tasks: (a) a conceptual analysis
of personnel planning to determine the kinds of inzormation that should be
included in a personnel long-range plan (PLRP); (b) a demonstration personnel
long-range planning exercise to determine if the information specified in
task (a) could be generated and had utility; and (c) an evaluation of the dew.-
onstration planning exercise to identify research needs, data deficiencies,
and method developments required to support effective personnel planning.

Results included zesearch needs to support personnel long-range planning,
a pilot personnel long-range planning system, and a demonstration personnel
long-range plan.

Research Products

RP 80-24a. Schulz, R. E., Underhill, W. G., Hargan, C. S., & Wagner, H.
(Human Resources Research Organization). The development of progranming
design guides. December 1979. (AD A109 203)

This research developed and evaluated a guide for the computer implemen-
tation of a manual job aid previously developed (ARI Research Products 80-13
and 80-14). The manual job aid of the prior research provided "how to do it"
guidance for selected activities identified in the Instructional Systems De-
velopment Model (ISD, TRADOC Pamphlet 350-30). The present document describes
the conduct of the research activities involved in creating a programming de-
sign guide. Companion documents (ARI Research Products 80-24b and 80-24c)
provide the programming design guide and a supplemental handbook for users of
the computer-based job aid.

RP 80-24b. Schulz, R. E., Underhill, W. G., & Hargan, C. S. (Human Resources
Research Organization). Programming design guide for computer implementation
of job aid for selecting instructional setting. December 1979. (AD A109 196)

This report describes research to develop and evaluate a guide for the
computer implementatiLn of a manual job aid previously developed (ARI Research
Products 80-13 and 80-14). The manual job aid of the prior research provided
"how to do it" guidance for selected activities identified in the Instructional
Systems Development Model (ISD, TRADOC Pamphlet 350-30). The present document
provides a programming design guide which enables computer programmers to im-
plement the manual job aid for selecting instructional setting (ISD Block 1.5)

,ýN on any computer system. Companion documents (ARI Research Products 80-24a and
80-24c) provide the developmental history of the programming design guide and
a supplemental handbook for instructional developers who will use the computer-
based job aid.

rg
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RP 80-24c. Schulz, R. E. (Human Resources Research Organization). Supple-
mental guide: Sources of information for on-line implementation of ISD 1.5
select instructional setting. December 1979. (AD A109 i195)

This research developed and evaluated a guide for the computer implemen-
tation of a manual job aid previously developed (ARI Research Products 80-13
and 80-14). The manual job aid of the prior research provided "how to do it"
guidance for selected activities identified in the Instructional Systems De-

", velopment model. The present document provides a supplementary manual for
"°. instructional developers who will use the job aid for selecting instructional

setting in the computer mode. Companion documents (ARI Research Products
80-24a and 80-24b) provide the developmental history of the programming design
guide, which is intended to enable computer programmers to implement a manual
job aid on any computer system, and the actual guide.

RP 81-25a. Gagne, R. M., Reiser, R. A., & Larsen, J. Y. (Florida State Univer-
sity). A learning-based model for media selection: Description. March 1981.
(AD A109 472)

- This report describes a new media selection model developed as part of a
"project aimed at improving procedures available for media selection in connec-

"4, tion with U.S. Army training. The model addresses factors of learning effec-
tiveness by means of a flowchart that permits successive exclusion of media
from an initial candidate set. Decivation of the model focused particularly
upon principles of human learning that affect decisions about media, in par-
ticular the nature of instruction.

The proposed model is described with consideration of some of the apparent
limitations of guidelines for media selection in the Instructional Systems De-
velopment (ISD) model. Difficulties experienced in the use of these guidelines
provided-a partial reason for developing the new model. A description is given
of the method of use of the new model and its incorporation into the ISD pro-
cedure. Benefits that may be derived from use of the model are also indicated.

i..-4

RP 81-25b. Reiser, R. A. (Florida State University). A learning-based model
for media selection: Development. March 1981. (AD A109 450)

This report describes a project conducted to collect information about
instructional media selection procedures and problems in the U.S. Army and to
recommend means of improving the media selection process. The media selection
procodures and problems that were identified are described and analyzed. Also
described are the procedures used during the development and formative evalua-
tion of a new media selection model. Results of the formative evaluation ef- %%%-
fort are discussed and suggestions for disseminating the model are presented.
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RP 81-25c. Reiser, R. A., Gagne, R. M., Wager, W. W., Larsen, J. Y., Hewlett,
B. A., Noel, K. L., Winner, J. L., & Fagan, C. (Florida State University).
A learning-based model for media selection: Media selection flowchart and

user's guide. March 1981. (AD A11-356)

This report describes a new media selection model developed as part of
a project to improve procedures available for media selection in connection
with U.S. Army training. The model addresses factors of learning effective-
ness by means of a flowchart that permits successive exclusion of media from
an initial candidate set. Derivation of the model focused particularly upon
principles of human learning that affect decisions about media, in particullar
the nature of instruction.

The proposed model is described with consideration of some of the ap-"
parent limitations of guidelines for media selection in the Instructional Sys-
tems Development (ISD) model. Difficulties experienced in the use of these
guidelines provided a partial reason for developing the new model. A descrip-
tion is given of the method of use of the new model and its incorporation into
the ISD procedure. Benefits that may be derived from use of the model are
also indicated.

RP 81-26. Parrish, R. N., Gates, J. L., & Munger, S. J. (Synectics Corpora-
tion). Design guidelines and criteria for user/operator transactions with
battlefield automated systems. Volume III-A: Human factors analysis of user/
operator transactions with TACFIRE--the Tactical Fire Direction System. Feb-
ruary 1981. (AD A109 451)

This document is one of a series in the final report of Phase I of a
project to develop design guidelines and criteria for user/operator transac-
tions with battlefield automated systems. The report is organized in five
volumes. ARI Research Report 1320 reviews activities and products of the
project's first phase. Technical Report 536 contains a technical discussion
of the project's objectives, methodologies, results, conclusions, and impli-
cations for the design of user/operator transactions with battlefield auto-
mated systems. Research Products 81-27, 28, and 29; and this report, docu-
ment analyses of four unique battlefield automated systems selected to
represent different stages of system development and different Army func-
tional areas. Technical Report 537 presents provisional guidelines and cri-
teria for the design of transactions. Technical Report 538 provides a brief
review of selected literature related to guidelines and criteria.

RP 81-27. Parrish, R. N., Gates, J. L., & Munger, S. J. (Synectics Corpora-
tion). Design guidelines and criteria for user/operator transactions with
battlefield automated systems. Volume III-B: Human factors analysis of
user/operator transactions with TCT--Tactical Computer Terminal. February
1981. (AD A109 452)

This document is one of a series in the final report of Phase I of a

project to develop design guidelines and criteria for user/operator transac-
tions with battlefield automated systems. The report is organized in five
volumes; see the abstract for Research Product 81-26 for a complete description.
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RP 81-28. Parrish, R. N., Gates, J. L., & Munger, S. J. (Synectics Corpora-
tion). Design guidelines and criteria for user/operator transactions with
battlefield automated systems. Volume III-C: Human factors analysis of user,
operator transactions with administration/logistics. February 1981.
(AD A109 453)

This document is one of a series in the final reoort of Phase I in a ,.
project to develkp design guidelines and criteria for user/operator transac-
tions with battlefield automated systems. The report is organized in five
volumes; see the abstract for Research Product 81-26 for a complete description.

RP 81-29. Parrish, R. N., Gates, J. L., & Munger, S. J. (Synectics Corpora-
tion). Design guidelines and criteria for user/operator transactions with
battlefield automated systems. Volume III-D: Human factors analysis of user/
operator transactions with IISS-FMS--The Intelligence Information Subsystem
First Milestone. February 1981. (AD A109 454)

This document is one of a series in the final report of Phase I in a
project to develop design guidelines and criteria for user/operator transac-
tions with battlefield automated systems. The report is organized in five
volumes; see the abstract for Research Product 81-26 for a complete description.

RP 81-30. Fink, C. D., & Carswell, W. A. (Kinton, Inc.); & Kostyla, S. J., &
Carroll, R. M. (ARI). Handbook for action officers and training developers
for new materiel systems. August 1981. (AD A117 551)

This handbook is designed to provide guidance to TRADOC System Managers
(TSMs) and training system action officers (AOs) on training information ac-
quisition and input requirements of the Life Cycle Systems Management Model
(LCSMM) for Army Systems. The handbook describes the relationship between the
Integrated Personnel Support (IPS) management model and the LCSMM and identi-
fies the major sources of input data and information required to accomplish
key Integrated Personnel Support activities as specified in TRADOC Regulation
600-4.

*A

RP 81-31. Goehring, D. J., & Thomas, J. A. U.S. Army female soldiers' career
and racial attitudes and perceptions. October 1979. (AD AllO 504)

Racial perceptions and attitudes as well as career orientations of 158
black and 187 white females from 22 U.S. Army installations were measured by
questionnaire. Demographic characteristics between female groups and with a
larger sample of males are compared. Specific areas of satisfaction with
military life and general career orientations are reported. Perceptions of
various aspects of the racial milieu of the Army are examined. Sharp distinc-
tions exist between female groups concerning perceptions in a nurber of im-
portant areas.
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ATTN: Documents Department
Swem Library
Williamsburg, Virginia 23185

WASHINGTON

46 Washington State Library
ATTN: Serial Section
Library Building
Olympia, Washington 98504

65 Washington State University
ATTN: Social Science Library
Pullman, Washington 99164

59 University of Washington Libraries, FM-25
ATTN: Serials Division
Seattle, Washington 98195

WISCONSIN

78 Milwaukee Public Library
"ATTN: Serials Section
814 West Wisconsin ,iienue
Milwaukee, Wisconsin 53233
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