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DEPARTMENT OF THE NAVY
OFFICE OF THE CHIEF OF NAVAL OPERATIONS
WASHINGTON, DC 20350 Canc: Aug 1984
IN REPLY REFER TO
OPNAVNOTE 3905
Ser 987/3U354569

DEC 1 2 1383
OPNAV NOTICE 3905

From: Chief of Naval Operations

Subj: Sixth Annual Report on the Utilization of People-~Related
RDT&E

Ref:  (a) UNDSECNAV Memo of 26 Sept 1978, Subj: Navy Manpower,
Personnel and Training Research, Development and
Studies (NOTAL)

(b) General Accounting Office Report FPCD 77-43 of 22 Apr
1977 (NOTAL)

Encl: (1) sSixth Annual Report on the Utilization of People-

Related Navy RDT&E

l. Purpose. To promulgate the Sixth Annual Report on the Utili-
zation of People-Related Navy RDT&E (enclosure (1)) and forward
it for information and appropriate action. This report contains
examples of the use of this R&D. It is a principal means whereby

the Navy complies with the recommendations of references~(a) and -

(b) that utilization be encouraged, that communication between
the user and researcher be improved, and that utlllzatlon of this
R&D be tracked.

2. Action

a. Addressees are requested to review enclosure (1) to iden-
tify any of the following:

(1) RDT&E that they have used but has not been reported
in enclosure (1) or any of its predecessors.

(2) Completed RDT&E that might be useful in activities
under their cognizance.

(3) RDT&E near completion that they should monitor to use
when completed.

b. Any previously unreported instances of utilization should
be reported to:

Commanding Officer

Navy Personnel Research and Development Center
Code 303

San Diego, CA 92125
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c. Addressees desiring assistance in using completed RDT&t
or in monitoring potentially useful R&D should direct inguiries

to the appropriate R&D organizations as listed in enclosure (1).

d. Request appropriate action to be completed by 31 May 1984.

Negative reports are not required. g
3. - Report. Symbol OPNAV 3905-1 has been assigned to the require- R
ment contained in paragraph 2. This info tion will be requested g
year¥ by notice. -
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Distribution: Hesearch, Devilio niot, Tout wod wvaluation
SNDL A2A (Department of the Navy Staff Offices)
A4A (CHNAVMAT)
A5 (Bureaus)
A6 (cme) - : - e —
C4F50 (Education & Training Program Development Center Branch) s "o
C4K (Project Managers under the direct Command of the Chief ' N
of Naval Material) : R
c4aL (Director of Navy Laboratories) -
c20 (CNR Shore Based Detachment) O
C55Aa (Navy Occupational Development & Analysis Center) s
C58D (Naval Air Technical Training Center Detachment) R
Cc584d (Central Test Site for Personnel & Training Evaluation
Program Detachment) : .
FC9 ( HUMRESMANCEN) o
FF5 (NAVSAFECEN) R
FF38 (USNA) '
FF48  (HUMRESMANCEN) .
FH19 (Medical Research and Development Command) N
FJ (Shore Activities under the Command of the Chief of
Naval Personnel) ‘ O
FKAl (System Command Headquarters) . 'f?i

FKA6 (Research and Development Activities)

FKR (Shore Activities under the Command of the Commander,
Naval Air Systems Command)
FR1 (CNAVRES)

FT38 (NAVSUBTRACENPAC)
FT54 (WAVSUBSCOL)

OPs 96, 093, 094, 095, 01, 02, 03, 04, 0S5

Copy to: ‘.
(See next page)
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FOREWORD

This is the sixth annual report on people-related
research, development, test, and evaluation
(RDT&E) in the Navy. Since the first report in the
series was published in 1978, a considerable
number of accomplishments in the people-related
areas of manpower, personnel, training and human
factors engineering have been described. These
have included large-scale, multi-year programs as
well as smaller project efforts in key areas. An
index to projects reported previously is included in
this report.

The prima®’ emphases in these reports have
been on the utilization of RDT&E products by Navy
operational communities, and on the benefits in
both cost and operational effectiveness resulting
therefrom. An additional focus has been on the
significant advances in the state of the art that
many of these RDT&E efforts have contributed. Itis
possible for one who reads each of the utilization
reports closely to note instances in which earlier
efforts have laid the groundwork for later, related
developments. This building process is crucial to
the people-related RDT&E program, as it is in any
scientific or technical endeavor.
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The projects described here represent only a
fraction of the overall program of people-related
RDT&E being conducted at centers and labora-
tories throughout the Navy. The efforts reported are
not unique; they are instead representative of
people-related RDT&E products utilized in FY 1982
or being prepared for near-term implementation.

This report was compiled by the Navy Personnel
Research and Development Center, San Diego, CA.
The manuscript was prepared by Resource

Consultants, Inc., of McLean, VA, under Contract

N6 -81- . Appreciation is expressed to
participating personnel at each contributing com-
mand, and also to those individuals who con-
tributed documentation, clarification, and sound
advice while the report was in preparation. In-
quiries and comments from sponsoring and user
commands are encouraged.
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i THE SETTING

In his statement before the Subcommittee on
Mititary Personnel and Compensation of the Com-
\ mittee on Armed Services, House of Representa-
tives, inMarch 1983, the Principal Deputy Assistant
Secretary of the Navy (Manpower and Reserve
Affairs) summarized:

*The United States is a maritime nation that will
forever depend on the free use of the seas to
participate in the world trade, to provide access to
scarce strategic resources, and to support the
global allianees that ensure our national security.
Guaranteeing that freedom of the seas requires the
large, proficient, technologically advanced forces

American people, we are building. To man that
force with the proper mix of skilled, experienced
officers and enlisted personnel is our overriding
challenge during the 1980s.”

At the present time, both the Navy and the
Marine Corps are achieving a high measure of
success in recruiting and retaining the personnel
required. They anticipate continuing to do so even
though the size of the force will expand by approxi-
mately 50,000 active duty uniformed personnel in
order to man a 600 ship force by 1990. Nonetheless,
there will continue to be a need to adjust and
improve our use of available resources, so that we
are able to provide the best defense possible with
the resources provided.

THE TRAINING AND PERSONNEL
SYSTEMS TECHNOLOGY PROGRAM

Research and development is the enterprise in
which we engage as a means toimprove the use of
our resources in meeting future needs. In the case
of the men and women, civilian, military and
Reserve, who people the Navy, the research and
development program within the Department of
Defense is titled the “Training and Personnel
Systems Technology (TPST) Program.” The totality
of the TPST Programin a!l the services approximates
slightly more than 1 percent of the Defense research
and development program.

The TPST Program develops and initiates imple-
mentation of new techniques in four categories
related to the effective use of our human resources.
These four categories, which form the organiza-
tional structure of this report, are:

s Manpower and Personnel

.......

INTRODUCTION

that, with the support of the Congress and the ’
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e Education and Training
e Human Factors Engineering
e Simulation and Training Devices.

With changes in the policy and economic enwi-
ronments, in the structure of the operational forces,
and in the demographic and sociological makeup of
the nation as a whole, particular areas of effort at
times assume greater relative importance. The
emphases in TPST during the period covered by
this report have been on efforts to:

e Maintain performance levels
o Predict the effectiveness of personnel

o Develop lower cost training that is more effec- ~
tive and more available

o Build the technology base to meet future needs

o Make greater use of available microprocessor
technology

e Enhance the impact of manpower, personnel
and training in the weapon system acquisition
cycle.

THE PURPOSE OF THE UTILIZATION
REPORT

This report is one means by which the Navy
communicates its success in developing and imple-
menting specific solutions to problems the service
faces in the acquisition, training, utilization, and
management of personnel. The report is intended
to increase the utilization of newly developed
training and personnel systems technology, and
also to foster greater Navy-wide and interservice
coordination of efforts in people-related RDT&E. In
each project summary, emphasis is placed on the
operational need that generated the effort, the
manner in which the research products or results
were (or will be) utilized, and the actual or potential
“payoff.” Each summary also includes a section
which identifies the performing activity, sources of
funding for the project, and sources of additional
information. A diagram is provided illustrating the
evolution of the effort through research, develop-
ment and implementation. The successive levels
are:

-
' . P
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. Lo

e 8.1: Research—Scientific study and experi-
mentation directed toward increasing knowi-
edge in fields related to long-term national
security needs.
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e 6.2: Exploratory Development—Efforts direc-
ted toward the solution of specific military
problems short of major deveiopment.

o 6.3: Advanced Development—Development of
systems or system components for experi-
mental or operational test. A primary objective
is proof of design concepts.

o 6.4: Engineering Development—Design, fabri-
cation, and testing of full-scale systems for
operational application,

o 6.5: Management and Support—Effort direc-
. ted toward support of installations or opera-

tions required for general research and devel-
ebpment use.

EMPHASES IN THIS REPORT

The Utilization Report for FY82 focuses on work
which has been completed recently and which
emphasized improvements such as:

o Improving the forecast of long-range man-
power requirements

o Managing the officer personnel force more
effectively

o Allocating military pay in the most effective
manner

"o Identifying people who deliberately fail selec-
tion tests

e Reducing Marine Corps first-term attrition

e Planning for research to support the Navy
Family Program

o Providing a better flow of information about
TPST research and development

o Improving the reading skills of Navy personnel

e Providing systematic on-the-job training on
propulsion systems

o Measuring team performance

e Developing better testing procedures for tech-
nical training

o Reducing the cost of electronic maintenance
training

o Providing a convenient shipboard training

package for the detection of chemica! warfare
attack

o Developing display devices that provide a three-
dimensional perspective to the viewer

e Classifying underwater contacts by new uses
of acoustic information

o e e At e e B
s

e Evaluating new systems to determine com-

patibility with the capabilities of the human
operator

e Taking the operator into account during the
design and preparation of software

e Improving the quality of personnel record
keeping

@ Introducing electronic displays of technical
information

e Preparing a requirements manual for an infra-
red system

e Using voice input and output in combat systems
o Developing better ASW simulation capabilities
o Improving displays for night carrier landing

e Diagnosing performance deficiencies and
strengths in carrier landing practice.
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MANPOWER AND PERSONNEL

In the Department of Defense, Manpower and Personnel RDT&E involves “Development of
N techniques/ methods for utilizing available personnel resources through improved selection, job
K assignment, organization analysis and management techniques to meet combat-available and
- projected force needs.”

l The Navy must continually improve its manpower and personnel processes. These processes

‘ include: estimating life-cycle manpower requirements, developing more effective procedures for
acquiring and classifying personnel, increasing productivity, and maintaining management
capability to respond and adapt effectively to a changing force structure. A major focus at the
present time is on finding ways to increase productivity and optimize the use of personne!
resources while reducing or restraining costs.

Projects reported this year are:

e Forecasting Long-Range Manpower Requirements

e Officer Personnel Management Models

o The Reallocation of Military Pay Increases

o ldentification of Deliberate Failures in Selection Screening

¢ Marine Corps Enlisted Personnel Attrition T

o Roadmap for Department of the Navy Family Research

o Manpower and Training Research Information System (MATRIS)

1
A
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‘Need

Navy planners are concerned about maintaining
the proper size and mix of the naval work force in
. the face of rising civilian and military manpower
costs and increasing complexity of fieet weapons
systems. Intelligent assessments of the effects of
fleet size and complexity on manpower require-
ments under various budgetary assumptions re-
quire manpower forecasting models which provide
manpower requirement estimates for use in the
Navy Planning*Programming, and Budgeting Sys-
tem (PPBS). Five-year forecasts are required to
support the Program Objectives Memorandum
{POM), while fifteen-year projections are neces-
sary to support the Extended Planning Annex
(EPA). As the Navy attempts to grow toward the
goal of a 600-ship Navy, long-range manpower
planning is more vital than ever.

The Office of the Chief of Naval Operations
{Manpower, Personnel and Training) (OP-01) has
responded to this need by sponsoring the develop-
ment of a system of Long-Range Interactive Man-
power Programming Modules aimed at providing
planners with a direct, “hands-on" capability for

resources.

Approach and Results

The interactive Manpower Programming System
(IMPS) houses several independent models and
relatively smali data bases which support these
models in addition to an interactive information
retrieval capability. IMPS focuses on forecasting
military and civilian support manpower at the
aggregate level !~ g., Program Element rather than
Unit Mdentification Code). The system provides
estimates necessary to sustain operating forces.
One of the IMPS models is the Manpower Projection
(MAPRO) Subsystem. MAPRO uses accounting
procedures to forecast manpower assigned to
torces. Forecasts of support and other manpower
are based on statistical analysis of variables which
impact support workload. The user can interactively
select a forecasting scenario or specify his or her
own scenario by responding to prompts from a
time-sharing terminal. MAPRO's executive program
calis subroutines that perform the manpower pro-
jections. In addition, MAPRO offers a wide range of
graphic displays which greatly enhance the inter-
pretability of mode! forecasts. The MAPRO sub-
system is currently operating on both the Harris
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use in managing the aliocation of manpower’

FORECASTING LONG-RANGE MANPOWER REQUIREMENTS

computer at the Navy Annex in Washington, DC,
and the IBM 370 at the Department of Energy’'s
Argonne National Laboratory in Chicago, IL.

Another model is the Naval Station and Naval Air
Station Base Operating Support {BOS) Require-
ments Module. The primary objective of this module
is to forecast aggregate military and Ccivilian
manpower requirements for major portions of
BOS. The module is driven by a set of manpower
estimating equations. An extensive data collection
effort provided data on the physical size and
population supported by a given BOS activity.
These data were then matched with data describing
the workload imposed by ship and aircraft forces
resident at the activity. Multiple regression analysis
was used to obtain these estimating equations. The
Naval Station and Naval Air Station aggregate man-
power forecasting models were integrated into the
IMPS system in January 1982.

In addition to the IMPS models, another set of
integrated analytical models for estimating aggre-
gate military and civilian manpower was developed
in FY 1982, A series of aggregate functional man-
power equations produced manpower forecasts for
the Navy support establishment. These models
produce estimates for force-related support (ships,
air, and other force support), central support{com-
munications and intelligence), personnel support
(recruiting, training and medical), and all other
shore support.

Utilization

The Manpower Projection (MAPRO) Subsystem.
and the Naval Station and Naval Air Station Base
Operating Support (BOS) Requirements Module
have been fully implemented and their uses were
demonstrated in FY 1982. In addition, the system of
aggregate functional manpower equations was
applied in FY 1982,

The Naval Station BOS model was used by the
Assistant for Base Operating Support. Deputy
Chief of Naval Operations (Logistics) (OP-04) to
“size’” a new base in the Persian Gulf to supporta
new CV battle group. The BOS mode! was also
used by the Director, Total Force Programming
Division {OP-12) to estimate changes in naval
station manpower requirements during the POM
years FY 1984 -FY 1988 inresponse to proposals to
cut base operating support manpower.
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The aggregate functional relationships were used
in EPA development during July and August 1982.
These models were incorporated into a “‘resource
dynamics’ model to show tradeoffs between new
weapon system acquisitions and “cost of owner-
ship” to the Navy. The results were presented to
the Chief of Naval Operations and the Secretary of
the Navy, among others.

Demonstrations of the MAPRO Subsystem of the
IMPS interactive forecasting system were con-
ducted in November 1982 for personnel in the
Office of the Deputy Chief of Naval Operations
{Manpower, Personnel and Training} (OP-01) and
the Program Planning Office (OP-90). Specific
MAPRO applications discussed were:

s Use of MAPRO capabilities to produce civilian
manpower projections supporting participation
in a 15 battle group working group.

o MAPRO application to manpower, personnel
and training assessment group requirements.
The figure below illustrates a MAPRO gener-
ated forecast of manpower through 1990 in
response to user input of anticipated force

The FY 1983 work plan includes finalizing a set of
Defense Planning and Programming Category
(DPPC) aggregate models, for utilization in the
POM. IMPS will also be expanded in FY 1983 to
accommodate more detailed models which ad-
dress specific POM issues. Preliminary statistical
relationships linking student worklioad to BOS
manpower requirements at training activities have
already been developed and incorporation into the
IMPS framework is anticipated.

Impact

Because of the cost and scarcity of manpower
resources, it is essential for Navy manpower man-
agers to estimate future manpower requirements
accurately and with a sufficient lead time. The
series of computerized manpower forecasting mod-
els which make up this effort yields improved
estimates for total Navy manpower requirements.
These estimates are used to satisfy management
budgetary requirements. The forecasting system
provides a means for quickly obtaining estimates of
manning requirements for a variety of ship and

increases. aircraft inventories.
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FIGURE: MAPRO Forecast of Manpower Through 1990.
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Research and Development Notes

This work has been conducted by Mr. Thomas A.
Blanco, Navy Personnel Research and Develop-
ment Center (NAVPERSRANDCEN)(Code 11), San
Diego, CA, 92152, (619) 225-7642. The Project is
21186-PN, Impact of Fieet Configuration on Support
Manpower, in Program Element 63707N, Man-
power Control System Development. Research
began in October 1976 and will continue through
FY 1984. Several recent documents include:

e A Moadel/ for Estimating Navy Manpower in
Base Operating Support Programs; NAVPERS -
RANDCEN Jéchnical Report(TR)82-28; Hudak,
P., King, R., and Rhodes, C.; February 1982;
Unclassified.

o A Set of Integrated Analytical Models for Esti-
mating Aggregate Military and Civilian Man-
power for the Navy Support Establishment,
NAVPERSRANDCEN Working Paper; Blanco,
T.. Liang, T.; June 1982; Unclassified.

e Estimating Manpower Requirements at U.S.
Naval Stations for POM-84: Some Preliminary
Results; NAVPERSRANDCEN Working Paper;
Blanco, T.; June 1982; Unclassified.

e Estimating Aggregate Military and Civilian

Manpower for the Navy Support Establishment .

by Defense Planning and Programming Cate-
gory (DPPC}—Preliminary Results; NAVPERS-
RANDCEN Working Paper; Brown, S., Shoe-
craft, M., and Thompson, T.; July 1982; Un-
classified.

o A Model for Estimating Base Operating Sup-
port Manpower Supporting Navy Training Pro-
grams; MATHTECH, Inc.; November 1982;
Unclassified. :

Program dynamics are:

APPLICATION

Forecasting training BOS
BOS projections for POM-84
Manpower, personnel and
training assessment
Civilian manpower require-
ments for 15 battle group
Navy
o Manpower programming

in POM
® “Cost of ownership”

analysis in EPA

6.3
ADVANCED DEVELOPMENT

o Development of long-range aggregate
manpower forecasting models

OFFICER PERSONNEL MANAGEMENT MODELS

Need

Recently, the Navy has undertakena “‘rearming”
program that will expand the fleet from roughly
490 ships in 1982 to 600 ships by 1989. The
focal point of the larger fleet will be 15 battle groups
{compared to a current 12). This rapid, yet sus-
tained growth plan has forced manpower man-
agers to assess carefully the ability of the officer
and enlisted personne! systems to meet the man-
bower requirements of the larger fleet. Historically,
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the modeling support for this type of issue was
either not available or involved time-consuming,
manual coordination of tangentially-related mod-
els and estimates from different organizations. The
need for a common tool for assessing the feasibility
of future force sizes and configurations became
apparent. In response to this need, the Deputy
Chief of Naval Operations {Manpower, Personnel
and Training) (OP-01) requested the development
of a Structured Accession Planning System for
Officers (STRAP-QO).
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Approach and Results

STRAP-O is a set of computer-based models
capable of assessing quickly the feasibility of
manpower goals, testing the sensitivity of the force
to policy changes, and developing promotion and
accession plans. Using predictions of personnel
flow rates, starting inventories are successively
projected by year into the future. These inventories,
arranged by community or skill area, pay grade, and
length of service, provide considerable detail for
analyzing force behavior. -

For the 600-ship Navy, the officer force was
projected to 1980, utilizing expected military and
ciwlian pay raises, inflation rates, likely accessions
levels, and promotion opportunities. The projec-
tions show that the Navy should be able to equal or
even surpass the total force requirement for officers
by 1988 (see figure). STRAP-O also demonstrated
that this growth could be achieved without harmful

turbulence in accession or promotion policies.
Finally, while total force needs are achievable,
STRAP-Q identified continuing shortfalls in some
critical areas and pay grades.

Utilization
STRAP-O results formed the core of the reportby

the 15 Battle Group Working Group to OP-O1
during late FY 1982.

impact

A vital component of the Navy's ability to fulfill its
mission is the presence of an officer personnel
force adequate in both quantity and quality. Because
the lead time needed to make major force changes
is sogreat, strategic or farsighted force management
is essential. STRAP-O provides manpower mana-

gers with support for making both near and longer
term decisions.
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Research and Development Notes

This work was performed by Mr. Murray Rowe,
Navy Personnel Research and Development Center
{(NAVPERSRANDCEN) (Code 11), San Diego, CA
92152,(619) 225-7388. It was funded in Program
Element 63707N, Manpower Control System
Development, as SubprojectZ1187-PN.02, Officer
Personnel Management Models, in ProjectZ1187-
PN, Computer-Based Manpower Planning and
Programming. The work was initiated in January
1981 and is continuing. Special Report(SR)82-26,
Structured Accession Planning System for Officers
{STRAP-O} A System for Assessing the Feasibility
of Navy Officer Manpower Plans, was published in
June 1982. SR 83-17, The Navy Officer Force
Projection Model (OPRQ). was published in March

1983.
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Program dynamics are:

APPLICATION

o Feasibility assesmént of
officer plans

8.3
ADVANCED DEVELOPMENT

o Officer personnel management models

THE REALLOCATION OF MILITARY PAY INCREASES

Need

Under current law, there are several administra- .

tive mechanisms available for the manipulation of
either the overall size or the distribution of military
pay increases. These mechanisms were authorized
to give the Executive Branch more flexibility in
managing its economic and manpower programs.
For example, the Presivent is authorized to redis-
tribute up to 25 percent of the annual increase in
military basic pay into either the basic allowance
for quarters (BAQ), the basic alowance for sub-
sistence (BAS), or both. Additionally, the President
is permitted to reallocate up to 25 percent of a pay
raise to one or more selected pay grades. Further,
Congress is allowed to fund different pay raises for
different pay grades. This latter strategy is frequently
called “pay targeting.”

Approach and Results

To understand better the impact of reallocation
and targeting on the pay of individuals and on
military personnel budgets, the Navy Personnel
Research and Development Center (NAVPERS-
RANDCEN) has constructed a computer-based
model, called REALL, to estimate the pay rate and
cost implications of pay increase and reallocation
Scenarios. Specifically, the model was used to
€xamine the long-term effects of the FY 1977 and

--------

FY 1978 reallocations to BAQ combined with the
FY 1982 pay grade targeting. This was then con-
trasted to estimates derived from simple across-
the-board, nonreallocated payincreases generated
by the REALL program. In addition, the estimated
effect of reallocation on the take-home pay of
typical personnel was examined by simulating
various combinations of percentage pay increases
and reallocation scenarios. A similar exercise was
performed for costs, with particular emphasis on
cost elements such as bonuses and retirement,
which are linked to base pay and are informally
identified as “drag along” costs.

The following are some of the major findings
from this examination:

® Prior to the FY 1982 targeted pay increase,
reallocation had caused basic pay in all pay
grades to fag behind what it would have been
without reallocation. Pay targeting in FY 1982
either increased or decreased the gap, de-
pending upon the specific pay grade. The
following figure illustrates the differences,
depicting nonreallocated pay as a zero base-
line. The realtocations in FY 1977 through FY
1981 caused both illustrative pay grades to lag;
targeted pay increases in FY 1982 caused the
E-6 to catch up, but increased the E-1 gap.
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FIGURE: Difference in Reallocated and Nonreallocated Annual Basic Pay (Dollars).
Nonreallocated depicted as baseline to facilitate comparison.

e Because different proportions of each pay
grade draw cash BAQ and/ or BAS, any reallo-
cating plan will cause pay raises to differ
substantially among pay grades. When reallo-
cating to BAS, lower enlisted pay grades suffer
the most while lower officer pay grades receive
the highest percentage increases.

e When pay grade reallocation is implemented,

sizable pay raise differences occur, depending
on the number of pay grades selected for a
differential raise and the grade level. In such
cases, the higher the pay grade or the fewer the
number of pay grades selected, the greater the
resulting differential pay increases.

e Compensation elements directly related tobasic
pay (e.g.. bonuses, retirement) will also be
increased when a pay raise is instituted. An
example would be the amount an individual
recewes for a selective reenlistment bonus
(SRB). If a pay increase is reallocated {from
basic pay). the increase in basic-pay-related
elements is reduced proportionally.

e The costincurred by the government as a result
of reallocation is dependent on the size of the
pay increase, the type of reallocation, and the
extent of reallocation. The cost to an individual
service or the Department of Defense{DOD) s,
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in addition, increased by “drag along’ costs
that increase proportionally with basic military
compensation {BMC). Such outlays add about
20 percent of BMC to the averall cost.

o Because some personnel do not draw BAS or
BAQ, increases in service costs are generally
less than pay increase percentages, especially
when increases are reallocated. For example, if
25 percent of a 10 percent pay raise were
reallocated to BAS, the total cost to the Navy
would be raised by only 8.99 percent rather
than 10 percent.

o Whén the FY 1977 and FY 1978 reallocations
are expressed in terms of total government
costs o¥Er the 5-year period from FY 1977 to FY
1981, and contrasted to estimates of non-
reallocated, across-the-board pay increases, a
savings of roughly $998 million in BMC and
related items results.

Utilization

in addition to the work described above, the
REALL model has been used by the Deputy Chief of
Naval Operations (Manpower, Personnel and
Training){OP-01)to evaluate pay raise plans posed
by Congress, DOD, and the Navy. Continued use of
the REALL mode! provides analysts with a clear
estimate not only of direct costs related to pay
increase and reallocation proposals, but all “drag
along” costs as well.

Impact

The use of the reallocation or targeting options
can have a profound effect on the shape of the
overall military compensation package, as well as
the Navy, DOD, and federal government budgets.
The BAQ/BAS reallocation process generates
substantial short-term savings for the government,
but only at the expense of reduced cash compen-
sation for service members. The REALL program

makes it possible for the analyst to evaluate alter-
native pay schemes in advance to determine the
long- and short-term implications of such actions.

Research and Development Notes

This work was funded in Program Element
63707N, Manpower Control System Development.
It was sponsored by the Deputy Chief of Naval
Operations (Manpower, Personnel and Training)
(OP-01). )t was performed by NAVPERSRANDCEN,
and is identified in Project 21182-PN, Military
Personnel Cost Projections, as Subproject 21182-
PN.O3, Compensation and Incentives for Military
Force Management. The responsible researcher
was W. Wilcox, NAVPERSRANDCEN (Code 11).
NAVPERSRANDCEN Technical Note (TN) 82-49,

Reallocation of Military Pay Increases, W. Wilcox,

June 1982, reports the work.
Program dynamics are:

APPLICATION

@ Determine future costs of
alternative pay strategies

6.3
ADVANCED DEVELOPMENT

o Pay Reallocation and Pay Targeting
Administrative Systems

IDENTIFICATION OF DELIBERATE FAILURES
IN SELECTION SCREENING

Need

The Armed Forces Qualification Test (AFQT)
Score is used by the military services for mental
screening of enfistment applicants and would likely

_____
.........
. A . .

1

be used for draft registrants if conscription were
resumed. This score is computed from scores an
applicant obtains on certain subtests of the Armed
Services Vocational Aptitude Battery {ASVAB).
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It is assumed that volunteers are motivated to
perform well on the ASVAB subtests. If a military
draft were reinstituted, however, some draft
registrants would probably fail them deliberately to
avoid military service. To reduce the number of
registrants who use this method of draft evasion, a
procedure is needed to identify examinees sus-
pected of deliberately failing the tests.

The objective of the research reported here was
to develop deliberate failure keys (DFKs) for the
pertinent subtests in the six ASVAB forms in
operational use (ASVAB 8,9, and 10, Forms A and
B), for use in the event a giraft were resumed.

Approach and Results

»The rationale used was the same as in earlier
DFK development: true failures (service applicants
unable to qualify for enlistment based on their
AFQT score) mark different incorrect alternatives
on multiple-choice enlistment items comprising

the AFQT than do persons who deliberately try to
fail the test. Test item responses were obtained for
service applicants who were true failures, and for
service recruits who were administered the ASVAB
subtests used to compute the AFQT score with

instructions to fail the tests deliberately “‘as if you
were trying to avoid the draft.”

The percentages of true failures (TFs) and
deliberate failures (DFs) who answered each item
alternative were computed. Two types of subkeys
were constructed: (1) 25-item TF subkeys from
items in which a larger proportion of TFs than DFs
selected the alternative, and (2) 25-item DF
subkeys from items in which a larger proportion of

DFs than TFs selected the alternative. The subkeys
were combined to form a 50-item DFK for each
ASVAB form. Typical distributions of true and
deliberate failures on the 50-item key for one test
form are presented in the figure below, to
demonstrate the separation of the two groups.
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FIGURE:

Typical Distribution of True and Deliberate Failures on

the Operational DFK. Data based on ASVAB Form 8B.
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Cutting scores on the DFKs were established to
classify examineaes into one of three categories: TF,
DF, and undetermined.

The validities of the 50-item DFKs recommended
for operational use ranged from .65 to .75 for the
ASVAB forms. The cutting score for the DF
category resulted in less than 1 percent of the TFs
being misclassified as DFs. The undetermined
category, the group that must be evaluated by
interview and other means to determine suitability
for service, included 19 to 25 percent of TFs and 31
to 45 percent of DFs, depending on the test form.

Utilization

The Department of Defense has accepted the six
Deliberate Failure Keys developed in this study for
use if a draftis resumed. Keys have been forwarded
to the Military Enlistment Processing Command for
distribution to testing sites under their command.

impact

The DFKs developed for the subtests in ASVAB
Forms 8, 9, and 10 that are used to compute the
AFQT score are sufficiently valid to classify
examinees into DF, TF, or undetermined categories.
Use of the DFKs in a draft environment would
materially reduce the processing workioad at
military enlistment processing stations. )

Research and Development Notes

This project was performed by the Navy Personnel
Research and Development Center (NAVPERS-
RANDCEN), San Diego, CA. It was sponsored by the

Assistant Secretary of Defense (Manpower, Re-
serve Affairs, and Logistics) and was conducted
through Operations and Maintenance, Navy fund-
ing. The responsible researchers were Messrs.
Leonard Swanson and Paul Foley, NAVPERS-
RANDCEN (Code 12), (619) 225-2181. A recent
Special Report is NAVPERSRANDCEN SR 834,
Development of Armed Forces Qualification Test
{AFQT) Deliberate Failure Keys for Armed Services
Vocational Aptitude Battery (ASVAB) Forms 8, 9,
and 10, November 1982 (Distribution limited to
U.S. Government Agencies only).

Program dynamics are:

APPLICATION

e Classification testing to be
used in the event of a
reinstitution of the draft

o Cost-effective screening of
draftees for military service

—
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REIMBURSABLE FUNDS

o Development and execution of optional
plans for sampling service recruits,
differential group analysis snd key
development

MARINE CORPS ENLISTED PERSONNEL ATTRITION

Need

The attrition rate among first-term enlistees in-
creased through the 1970s and was running from
30 to 40 percent after movement to the all-
volunteer force. This rate of attrition was magnified
by the costs of attrition and by a decline in the
17-21 year old male primary recruiting pool
projected for the remainder of the twentieth
century. These facts could lead to problems in
maintaining military manning levels and readi-
ness. Although attrition and retention are directly

influenced by the national economy, it can be antic-
ipated that both will resurface as major challenges
for military managers as the economy improves.

These considerations have caused greater
attention to be focused on achieving a better
understanding of the causes and correlates of
attrition among first-term enlistees prior to the end
of the enlistment, and the exploration of counter-
attrition strategies for reducing attrition and
increasing retention.
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The three major components of this study were:

e To track longitudinally a cohort of 1,500 male,
first-term enlistees who entered the Marine
Corps in 1976.

e To extend the 1976 study to samples of male
and female first-term enlistees who entered
the Marine Corps in 1977 and 1978. This
phase provided an opportunity to evaluate the
generalizability of results from the 1976 sample.

e To evaluate experimentally the effects of a
realistic job preview on attrition rates for a
sample of 1978 accessions. This component of
the study was labeled Parris Isiand Recruit
Assimilation Training Exercise (PIRATE).

Approach and Results

he study evaluated changes in Marine Corps
recruit perceptions, expectations, values, and
behavioral attitudes, intentions over four years,
and related such changes to attrition and reenlist-
ment. The original longitudinal sample consisted of
1,445 male, first-term, non-reservist enlisted per-
sonnel who entered the Parris Island Recruit
Training Depot in August 1976. Recruits were
surveyed before and after recruit training and while
on their first duty station. Personne! who attrited
from recruit training or from their first duty station
completed an exit survey.

Characteristics measured included -individual
variables(age, education, race, initial expectations,
and behavioral intentions to complete the first
enlistment) as well as organizational variables
(perceptions of leadership, the work group, and job
content). Criteria included attrition and reenlistment
behavior, training performance, and on-the-job
performance.

Two major questions guided the original study:

e Can “early leavers” (those who attrite during
recruit training) be distinguished from “later
leavers” (those who attrite after recruit training)
and “stayers” (those who complete their
enlistment or choose to reenlist)?

s Can “later leavers” be distinguished from
“stayers” in terms of observed changes in key
components of the attrition model developed in
the study?

Results from the original study supported a
number of conclusions. “Early leavers” were
clearly different from “stayers’ on measures taken
at the beginning of recruit training. Cognitive and

14

attitudinal variables measured at the time of entry

into the Marine Corps both contributed significant- -

ly to the prediction of membership in “leaver,”
“stayer” or reenlistment groups. This finding has
implications for the identification of high-risk
turnover groups and for the design of counseling or
coaching programs for high-risk personnel. It was
also found that “later leavers” generally exhibited
different patterns of attitude change over time than
the “stayers,” on key components of the attrition
model. This finding highlights the importance of
accurate expectations and/or the modification of
job content and leadership variables.

Two studies conducted in 1977 and 1978 tested
the generalizability of the recruit training results for
the original 1976 Parris Island sample. Findings
generally supported those of the original study.

Since experiences encountered by an individual
prior to and shortly after entry into a new
organization have a profound effect upon the
individual’s attitudes and behavior, it was hypoth-
esized that a realistic job preview (RJP} could
reduce recruit attrition. This intervention (PIRATE)
was field tested in 1978 on a sample of 978
enlisted male recruits. PIRATE consisted of an 80-
minute color video tape which portrayed a realistic
picture of the recruit training experience. The
content of this preview was based upon observa-
tions of recruit training, previous research results,
and on extensive interviews with over 300 recruits,
drillinstructors, and other Marine Corps personnel.
The preview was administered to personnel on the
second day of recruit training. -

Results demonstrated that six and twelve months
after accession, recruits exposed to the RJP had
significantly lower attrition rates than control
groups. Performance, as measured by Military
Skills Marks, was also significantly higheér for
recruits exposed to the RJP. This experiment
illustrated the potential utility of realistic previews
as an effective counter-attrition and socialization
strategy, and suggested potential applicability
beyond recruit training.

Utilization and Impact

These results will enable Navy and Marine Corps
managers to reduce enlisted attrition by using
realistic job previews before recruit training. The
identification of high-risk recruits is also feasible,
and may provide a basis for differential treatment
during recruitment, induction, and early training.
Of more general applicability is the attrition mode!
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developed during the course of this study. This Program dynamics are:

maodel has been used and validated in a number of .

subsequent studies, including a longitudina!l APPLICATION
examination of Navy enlisted attrition conducted by Realisti .
the Navy Personnel Research and Development : M?d;l :;ion:n?:i::m’
Center. o Early identification of

high-risk personnel

Research and Development Notes

The Chief of Naval Research sponsored this G
project in Program Element 62763N, Personnel

and Training Technology. The project was initiated
in 1976 and completed in 1982. The responsible
researetier was Or. B. T. King, ONR {Code 4420E),
Arlington, VA, (202) 696-4741. The principal
investigator was Dr. W. H. Mobley, Texas A&M
University, College Station, TX, (713) 845-4711.
Fourteen technical reports, nine journal articles,
and one book were generated from this project.

6.2
EXPLORATORY DEVELOPMENT

o Correlates of enfisted attrition at
specified times during the
first-term enlistment

ROADMAP FOR DEPARTMENT OF THE NAVY
FAMILY RESEARCH

Need ¢ To increase effective coordination and use of
) . existing Navy civilian resources.
During the mid-to-late 1970s, the Navy and e To conduct or sponsor research which docu-

Marine Corps came to give vigorous attention to - A
the importance of families to military life. The Navy ments and guides Navy family efforts and

Family Program was initiated and a Family Programs policies.
Branch was established in January 1979, in the To accomplish the last objective, data and
& Office of the Deputy Chief of Naval Operations information must be developed, with which to
R {(Manpower, Personnel and Training) (OP-01). The guide future policy and direction for the Navy
N/ mission of this Branch is to improve Navy awareness Family Program effort. A plan or “roadmap” was
: of, and utilization of, reliable and useful information, needed to guide and coordinate the required
'i resources and services that support and enrich the research and development.

lives of Navy personnel and their families.
Five major objectives have been set forth. They  Approach and Results

:;; are: Athree-pronged approach was utilized todevelop .
4 e To establish a network of Family Service the plan. Firs_t, semi-strpctured intervjevgs_ were ]
.‘, Centers. conducted with approximately 100 individuals !
} . - . . representing offices dealing with family policy, S
; ¢ Tgsi‘:'r ovide tr:mmg, tgghmcalt assnstan::, persons involved in the conduct of family programs, gzn' - 4
1 g esir"'rl\e :uspo " and gui ance',\ 0 comf:ta 'ls researchers, family constituency groups, and family I
: su 'ng 0 develop or improve their own family policy staffs in federal and other agencies. Second, ...
4 Pport programs. an extensive review of the literature was conducted £
' * To develop awareness programs emphasizing to identify existing knowledge. Finally, a com- 8.
. the importance of families to the Navy's mission. prehensive charting technique was used to organize E i
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potential research topics into logical sequences of

research objectives contributing to Navy Family
Program objectives.

Atotal of 108 research areas was identified and
organized within sequential arrays relating to:
generic, multi-problem family issues; deployment
issues; medical and dental care; financial coun-
seling; child care; housing; and child and spouse
abuse. For each research area, key research issues
were described and existing knowledge briefly sum-
marized. Finally, research management principles
were identified for maximizing the utility of Navy
family research.

" Utilization

&ince its completion, the “roadmap’’ has served
several valuable functions. First and foremast, it
provides a clear, semi-prioritized plan that the Navy
research community uses to allocate resources,
plan present and future programs, divide respon-
sibilities among cognizant activities, and evaluate
work proposed by potential contractors. It also is
used routinely to inform interested researchers of
specific Navy needs for research, development, and
evaluation. In addition, the roadmap has served as
a generic model for research planning; at least one
other major Navy program area{Civilian Personnel)
is working on the development of a “‘roadmap” to

support and improve its operations through coor-
dinated research and studies.

Research and Development Notes

This work was funded by the Office of Naval
Research through its Organizational Effectiveness
Research Programs. The scientific officer was Dr.
Robert Hayles (Code 442). It was performed by the

Westinghouse Public Applied Systems Division in
Columbia, MD with Mr. Gerald Croan as principal
investigator. The effort was coordinated with and
advised by representatives from the Navy Family
Program; Naval Health Research Center; Navy
Personnel Research and Development Center;
Headquarters, U.S. Marine Corps; Bureau of
Medicine and Surgery; Navy Military Personnel
Command, and the Mititary Family Resource Center.
The roadmap reference is HRoadmap for Navy
Family Research, Westinghouse Public Agpplied
Systems Division, Columbia, MD, authored by G.
Croan, R. Katz, N. Fischer, A. Smith-Osborne, and
L. Dutton, August 1980 (AD A088575).

Program dynamics are:

I APPLICATION

o Guidance for
- Research
- Exploratory Development
- Advanced Development
- Test and Evaluation
- Studies and Analysis
- Program Development

6.1
RESEARCH

e Develop plan for research and

development ta support Navy Family
Program

MANPOWER AND TRAINING RESEARCH
INFORMATION SYSTEM (MATRIS)

Need

Today's research and development managers,
directors, and practitioners face formidable ob-
stacles in making decisions about what research
shauld be undertaken. The ability to make decisions
hinges on available information and the system
through which the information is provided.
Accordingly, a variety of information systems have
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been developed to support segments of the
Department of Defense (DOD) RDT&E community.
Each of these systems serves only the purpose of
that community for which it was developed. What
is needed is a single, integrated, on-line automated
information system that would be accessible to all

managers and researchers with people-related
RDT&E responsibilities.
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Approach and Results

The Manpower and Training Research Informa-
tion System (MATRIS) is the result of the merger in
FY 1981-1982 of the Training and Personnel
Systems Technology {TPST) System and the Re-
search and Development Information System
(RDIS), applying major modifications to the resulting
effort. The TPST system contained ongoing program
elements, products, and tasks, as well as historical
data on work begun since FY 1980. The RDIS data
base was work unit oriented, using Research and
Technology Work Unit Summaries (1498s), the
Navy's Laboratory Program Summaries (LPSs), and
other documents, such as the Air Force’s Man-
agementand &Zience Information System (MASIS)
reports. In September 1982, management control
of MATRIS was transferred from the Navy Personnel
Research and Development Center (NAVPERS-
RANDCEN) to the Defense Technical information
Center(DTIC). MATRIS operates on DTIC's computer
facilities. :

Utilization

MATRIS is being used by managers and re-
searchers in the DOD manpower, personnel, and
training RDT&E community to track research efforts
and to provide data for congressional reporting and
program management. The present system is avail-
able to selected research laboratories and Office of
the Secretary of Defense personnel. As the system
is improved and expanded, it will be accessible by
all DTIC registered users.
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Impact

MATRIS is intended for the widest possible use
in planning and managing people-related ROT&E
programs. lts comprehensive data base can be
used to relate research efforts to DOD objectives
and issues to obtain future support from Congress
and maximum return on the RDT&E investment of
the individua! services. Because MATRIS is also
intended to serve as a prototype for similar systems
for other RDT&E areas, it can be expected to have
far-reaching implications for improvements in the
overall management of RDT&E in DOD.

Research and Development Notes
The Navy Personnel Research and Development

Center had the lead responsibility for the develop-

ment of MATRIS under the general sponsorship of
OASD (MRA&L), OUSDR&E, and the Deputy Chief
of Naval Operations (Manpower, Personnel, and
Training) (OP-01). Funding was provided from
several sources including Program Elements
63720N, Prototype Manpower/ Personnel System;
65804N, Technical Information Services; and
65861N, DNL Management Support Systems. The
responsible researcher was Ms. LL. Richards,
NAVPERSRANDCEN (Code 303), who now heads
the DTIC MATRIS office in San Diego, CA, (619)
225-2056. :
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Program dynamics are:

APPLICATION

® Planning and managing
research and development
programs

65
MANAGEMENT AND SUPPORT

® Continued MATRIS
devetopment

6.4
ENGINEERING DEVELOPMENT
o TPST integration

@ Continued RDIS development
e Initial MATRIS development

8.3
ADVANCED DEVELOPMENT

® Initial RD1IS development

85
MANAGEMENT AND SUPPORT

@ Conceptual definition and
design
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EDUCATION AND TRAINING

This area of People-Related RDT&E is defined in the Department of Defense as the
“Development of education and training methods and media for managing, designing, and
evaluating new-generation instructional systems for military application.”

The Navy training establishment faces major challenges in trying to maintain personnel
readiness to meet operational demands while it is faced with economic restrictions, manpower
competition, and the increasing sophistication of weapons. New technology is being developed to
focus training objectives on actual job requirements, to reduce training costs and improve
efficiency, to improve the availability of training, and to adapt training to the needs of the
individual. )

The projects summarized in this Annual Report are:

¢ Improving Fundamental Reading Skills

Shipboard Propulsion Plant Operator Training (SPPOT) Program

Improving Team Performance Measurement

Handbook for Testing in Navy Technical Training

Simulation in Maintenance Training

Training Package for the Chemical Warfare Directional Detector

! REPRODUCED AT GOVERNMENT EXPENSE
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IMPROVING FUNDAMENTAL READING SKILLS

Need

The volume and complexity of the material that
military personnel are required to read has in-
creased markedly over the last few years, but the
reading skills that the average recruit brings to the
services have not improved. The gap between what
recruits can read and what they should be able to
read to do their job will widen dramatically as more
complex equipment is brought into the fleet.
Moreover, the time it takes to train a recruit to even
minimum standards for performing complex
operations agad maintenance jobs may well con-
tinue to increase, partly as a consequence of the
increased burden of reading and comprehending
more complex training materials.

There is, therefore, an urgent need to develop a
technology for enhancing reading skills, one that
does not fall prey to the chicken-and-egg problem
that results when one tries to train people to read
better by trying to force them to read more. The
intent of this research program has been to start
with a painstakingly validated theory of the mental
processes that occur during reading. This theory
was then used to generate specifications for the
design of computer-based instructional games.
These games provide massive practice on the

mental processes which are bottlenecks for defi-
cient readers.

Approach and Results

The details of a theory of the reading process
were generated and validated in a series of experi-
ments in which the reading task was broken down
into its elementary components. Examples of such
components are the visual recognition of letters
and multiletter units, and the generation of a
phonetic, or speech-like, code for each unit. Then
several possible experimental measures of the
efhciency of each component were designed, and
precise predictions about the interrelatedness of
performance on each of these measures were
derived and tested. The resulting set constitutes a
Reading Components Battery, which is a set of
2xperimental measures which can be used notonly
0 predict reading ability, but also, and more
‘mportantly, to diagnose deficiencies in one or
“ere of the component processes which appear to
;.'1r3er!«g the ability to read. Using the measures

"~m this battery, the specific mental processes

“"ch have the greatest expected effect on reading
It were identified.

Once the processes were known and the tech-
nology existed for measuring their efficiency in a
particular reader, the task of designing ways to
provide massive, specifically targeted practice could
begin. Since thousands of trials of, for instance,
encoding multiletter units is an unappetizing
prospect for a student, the practice had to be
embedded in a motivating context. Therefore, a set
of computer-based games addressing each of the
key bottleneck processes was designed. Research
at this stage was directed toward ensuring that the
games would force the student to exercise precisely
the mental processes which need practice. The

tasks had to be carefully revised and tested to

eliminate the possibility that alternative strategies
could be used which did not require the use of the
target mental processes.

When the preliminary design and implementa-
tion of each game was complete, it was tested for
its instructional impact on individual deficient adult
readers. The goal here was not a large-scale
evaluation, but rather a precise experimental
verification that the speed and efficiency of the
target processes had in fact been increased by the
training, and that these increases had had their
predicted effect on reading speed and/ or compre-
hension. At this point, the implementation of
versions of the games suitable for large-scale
evaluation and use in instruction can begin. Cur-
rent plans call for the development and implemen-
tation of a set of instructional systems for five key
areas of reading. In addition, the Reading Com-
ponents Battery will be converted into a tool for
wider use in diagnosing reading deficiencies. A
Spanish-language version of this battery is aiso
under development, and plans call for testing the
impact of the instructional games for bilingual as
well as monolingual students.

Utilization and Impact

This technology can be included as part of
Academic Remedial Training, Job Oriented Basic
Skills Training, or other programs which prepare
students for schoolhouse instruction. The intensive
training in essential components of reading that
these games provide will not only enable deficient
readers to read faster and interpret complex text
more accurately. This should lead to a greater
proportion of students successfully completing

REPRODUCED AT GOVERNMENT EXPENSE
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training. In the fleet, the effect will be felt as a
reduction in errors in complex maintenance and
operational tasks which depend on precise inter-
pretation of technical manuals.

Research and Development Notes

This work was supported by the Office of Naval
Research (ONR) during the development of the
theory of reading, the measurement battery, and
the initial three instructional systems. It was funded
in Program Element 61153N (Defense Research
Sciences), Subelement 42 (Behavioral and Social
Sciences) during the years 1976-1982. The work

s monitored by Dr. Marshall Farr and Dr. Henry
alff, ONR Code 442PT, Arlington, VA, (202) 696 -
4741 . Further development and evaluation is being
considered for joint support by the Office of Naval
Research, the Navy Personnel Research and

Development Center, and the Army Research
Institute.

The initial theoretical breakthroughs that lie
behind the development of the instructional sys-
tems were the result of research by Dr. John
Frederiksen of Bolt, Beranek, and Newman (BBN),
Inc. Dr. Frederiksen coliaborated with Dr. Phyllis
Weaver, Ms. Helen Gilotte, and Ms. Beth Warren,
all of Harvard University, in designing the initial
training systems. Seven technical reports have
been published, including Frederiksen, J.R., A
componential theory of reading skills and their
interactions, (BBN Rept. No. 4649), Cambridge,
MA: Bolt, Beranek and Newman, April, 1981; and
Weaver, P.A., Frederiksen, J.R., Warren, 8.M.,
Gilotte, H.P., Freeman, B., and Goodman, L.,
Perceptual units training for improving word analy-
sis skills, (Tech. Rept. No. 1), Cambridge, MA:
Harvard University Graduate School of Education,
March, 1982.

Program dynamics are:

¢+ APPLICATION
(Potential)

® Academic Remedial
Training (ART)

e Job Oriented Basic Skills
{JOBS) Training

L

UNDER CONSIDERATION

o Further development and
_evaluation

6.1 ==
RESEARCH

e Theory of reading
e Measurement battery.
o [nitial instructional systems

SHIPBOARD PROPULSION PLANT OPERATOR
TRAINING (SPPOT) PROGRAM

Need

Many fleet personnel must learn a major portion
of their jobs through shipboard training. For
example, up to 50 percent of the engineering per-
sonnel reporting aboard surface ships have not
received any technical school training, yet they
must learn to operate and maintain complex
systems such as the 1200 psi propulsion plant,

which contains thousands of components. Even
those personnel who do attend shore-based school
seldom have the opportunity to practice with the
kinds of equipment and procedures they must work
with on the job. Thus, when they arrive at their first
duty station they must supplement their shore
schooling with on-the-job training using specific
shipboard equipment and procedures.
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The shipboard environment is not conducive to
training activities. The main propulsion spaces, in
particular, are crowded, hot, and noisy. Amethod is
needed for designing shipboard training that is
compatible with constraints of the operational
shipboard environment, and that can meet the
ship’s needs for competent personne! to operate
and maintain the complex systems. Much of the
research in training technology and development
has been directed toward the Navy's formal
schools, and many of the instructional techniques
developed for this environment may not be suited
for use aboard ship. To be successful, shipboard
training mustbe tailored to meet the needs and the
constraints of operating Navy ships.

Approach and Results

The development of improved methods of ship-
board training required the following steps:

o Definition of performance problems based on
ships’ needs

¢ Determination of requirements, constraints,
and alternative methods, based on fleet prior-
ities and environmental considerations

e Selection of a solution strategy
¢ Implementation of the solution

o Evaluation of the effectiveness and generaliz-
ability of the solution.

In order to define ship performance problems
and needs for improved onboard training methods,
a survey was conducted of several hundred per-
sonnel aboard aircraft carriers. Main propulsion
performance was identified as the most critical
problem in the fleet, and further analysis disclosed
that the specific operational requirement was to
establish a qualified three-section steaming watch.
That s, a training program was needed that would
qualify propulsion personnel to perform all major
plant operational tasks. The program had to be
performance oriented and designed for use “on the
deckplates,” with instructional materials that were
sufficiently self-explanatory so that personnel

could learn on the job with minimum classroom
mstruction.

To meet the requirement, a complete Shipboard
Propulsion Plant Operator Training (SPPOT) pro-
9ram has been developed. It consists of procedural
training aids, equipment and piping location aids,
and instructional modules. The procedural aids
('SPPOT Guides) assist the operator in learning how
‘0 0perate the propulsion plant, by presenting step-

LI e Se et v o

by-step procedures, including action alternatives.
The figure below illustrates:

2.0 SECURE TURBINE DRIVEN L. 0. PUMP

2.1 SECURE STEAM SUPPLY TO PUMP N

CLOSE TURBINE THROTTLE VALVE

ROTATE LESLIE REGULATOR UPPER

HANDWHEEL CCW TO RELEASE ALL
SPRING COMPRESSION

T

NO 1S TURBINE DRIVEN PUMP BEING
‘ SECURED TO START MOTOR DRIVEN
PUMP IN AUTOMATIC?

YES

DID MOTOR DRIVEN PUMP START IN
AUTOMATIC WHEN L. O. PRESSURE
DROPPED TO 16 PSI?

YES

L, REPORT MALFUNCTION
TO WATCH SUPERVISOR

2.2 SECURE COOLING WATER FLOW TO
L.0.COOLER

AD

CLOSE L. 0. COOLER COOLING WATER
INLET AND OUTLET VALVES

2.3 ALIGN FOR FW DRAINAGE OF TURBINE AP

PARTIALLY OPEN FOLLOWING
FW DRAIN VALVES:

® TURBINE THROTTLE VALVE

® TURBINE CASING
® TURBINE STEAM CHEST

Y

REPORT TURBINE DRIVEN L. O.
PUMP SECURED

EXIT

FIGURE: Sample Portion of SPPOT Guide.
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SPPOT instructional modules provide basic
training information common to all watchstations,
and detailed information required for operation of
the equipment and systems for each of the individual
watchstations. The locational aids enable the oper-
ator to identify the equipments and trace the piping
systems with which he is working. SPPQT also
contains the materials necessary to integrate this
training program with the Performance Qualifica-
tions Standards (PQS) system.

Utilization

The SPPOT products were initially developed and

* implemented aboard USS CONSTELLATION (CV
64). The results of this pilot ship application were so
pﬂ;mising that additional applications have been
made to USS SARATOGA (CV 60) and to three
trigates: USS LANG (FF 1060), USS DOWNES (FF
1070), and USS HEPBURN (FF 1055). Animportant
generalization from 1200 psi to 600 psi was
accomplished in implementing SPPOT aboard the
battieship USS NEW JERSEY (8B 63). The Conven-
tional Marine Propulsion Training Steering Com-
mittee is currently exploring the possibility of

generalizing SPPOT to all 600 psi - 1200 psi ,

propulsion plant ships.

A SPPOT Development Handbook was produced
that provides step-by-step procedural guidance for
the production of SPPOT materials. This Handbook
facilitates the transition of the SPPOT program
from what was largely a research and development
effortinto what can be primarily a production effort,
accomplished by military training personnel and
subject matter experts.

This program has demonstrated that it is possible
todevelop a practical training system which satisfies
the actual shipboard performance require-
ments and which functions within the constraints
of the real-world environment of operational ships.
The response from shipboard users to the SPPOT
program has been uniformly positive, and its utility
and generalizability have been demonstrated
by its successful implementation in a variety of
Navy ships.

Impact

The SPPOT program can improve fleet readiness
in the following ways:

e SPPQT provides a means for design of onboard

training, compatible with operational shipboard
environments.

e Procedural training aids provide a means to

24

conduct hands-on operational training despite
a fleet-wide reducticn in opportunities for
practice under steaming conditions.

e Ships will be better able to qualify and maintain
a three-section main propulsion watch, which
will enhance the capability of ships to steam on
a 24-hour basis.

e The training program will compensate for the
attrition of senior personne! who serve as
experienced operators and as instructors for
new personnel.

o SPPOT makes it easier for propulsion engi-
neering personnel to acquire the specific
knowledge and skills required to qualify under
the PQS system.

e The production of SPPOT training materials
could be accomplished by military training
personnel following the procedures provided
by SPPOT Development Handbook.

Research and Development Notes

This work was performed by NAVPERSRAND-

CEN, San Diego, CA, starting in 1976 and continuing
through 1983. It was sponsored initially by the
Director, Naval Education and Training (DNET)(OP-
099) and later by the Deputy Chief of Naval
Operations (Manpower, Personnel and Training)
{OP-01). The early work was performed in Program
Element 62763N, Personnel and Training Tech-
nology, as @ Work Unit entitled Alternatives to
Formal School Instruction. Follow-on work was
accomplished in Program Element 63720N, Edu-
cation and Training, as Subproject Z0108-PN.33,
Application of Instructional Technology to Ship-
board Training({1976-1978), and later as Subproject
Z1180-PN.01, Enhancing Fieet Readiness Through
improved Shipboard Training, in ProjectZ1180-PN,
Techniques for Shipboard Training. There have
been three principal investigators: Dr. Macy Abrams;
LCOR Iver J. Rivenes; and currently Dr. Kirk
Johnson, (619) 225-7122. Five Technical Reports
(TRs) have been published. They are: Tailoring
Shipboard Training to Fleet Performance Needs: I.
Approach and Initial Efforts, TR 78-30, August
1978, /l. Propulsion Engineering Problem Analysis,
TR 81-23, September 1981; /. Development of
Deck-Plate Pracedural Training for the Shipboard
Propulsion Plant Operator Training (SPPOT) Pro-
gram,TR82-6, October 1981; /V. Training Modules
and Administrative Aids for the Shipboard Propul-
sion Plant Operator Training (SPPOT) Program, TR
82-61, August 1982; and V. Design and Production
of Training Materials, TR 83-9, February 1983.

L
-

SE N P I N

VERNMF®'T eXPEN

e

o
o
S
°-,
W
Y.
g
a

g

W .
«




-

Program dynamics are:

APPLICATION

o Shipboard main propulsion
training system forsix ships

REIMBURSABLE FUNDS

o Tailor SPPOT to specific ships

6.2
EXPLORATORY DEVELOPMENT

o Devalopment of methods for course
design and improvement

POTENTIAL

e Apply methodology to other
platforms and other job areas

6.3
ADVANCED DEVELOPMENT

o Design shipboard training compatible
with shipboard needs snd environments

IMPROVING TEAM PERFORMANCE MEASUREMENT

Need

Measures of team performance are usually
subjective or nonexistent. One reason is that
performance standards are usually lacking; de-
tailed standards are necessary to provide accurate
feedback and reliable performance measurement.
A second reason is that efficient procedures are
needed for developing and implementing objective
leam assessment; procedures are needed that
reduce the effort of task analysis by taking
advamage of the large amount of existing infor-
Mmation on Navy team operations.

Approach and Results

Procedures were established for developing
team training objectives, developing performance
checklists based on the objectives, and using the
objectives in team training. The procedures were
applied to selected anti-submarine warfare (ASW)
training tasks at the Fleet Anti-Submarine Warfare
Training Center, Pacific (FLEASWTRACENPAC).
The initial application was to Search-Attack Unit
{SAUV) exercises conducted in the 14A2 single-ship
team trainer. The exercises provide training for
ASW team members in the Combat Information
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Center, Undarwater Battery Plot, sonar and bridge.
SAU exercises in the 14A2 trainer provide a
simulation of the crew’s own ship, 8 main body that
they are assigned to protect, an assist ship with
which their ship operates, one or two helicopters
used to support the aperations, and one or two

enemy submarines whose primary goal is to attack
the main body.

The SAU exercises were selected for initial
development of training objectives and perfor-
mance measures because of the great variety of
team activities and skills involved—the intent was
that the analysis provide a model for application to
other types of team training. Subsequent applica-
tions were made to target motion analysis, in which
the ASW team plots the position and course of a
submarine using own ship’s passive sonar, and to
passive localization using sonobuoys.

The objectives and checklists were tried out in
three courses at FLEASWTRACENPAC and re-
vised. Preliminary results indicate that the checklist
scoring is highly reliable and fosters improved team
performance in training.

Procedures for revising team training courses
were developed and applied to an ASW course. The
procedures include preparation of a Pretraining
Guide to assist teams in preparing for ASW team
exercises. The revised course and the Guide were
based on the objectives and checklists previously
developed. The new course and the Guide have
been well received by instructors and ships’ teams.

Utilization

The objectives and checklists are in use in four
courses at FLEASWTRACENPAC: ASW Team
Training{Active Sonar)for non-NTDS ships; Target
Motion Analysis, Basic; Sonobuoy Plotting and Air
ASW; and ASW Team Evaluation, Phase |. The
Pretraining Guides are being used aboard ship. The
objectives and checklists are currently being
modified for shipboard training for three classes of
NTDS ships. Guides are being prepared to aid
applications to other kinds of team training.

The objectives and checklists are being used by
the Chief of Naval Education and Training and
FLEASWTRACENPAC to aid in the design of new
trainers to replace the 14A2 single-ship team

26

trainer and the 14A6 multi-ship team trainer. The
materials are also in use as Criterion measures in

team research sponsored by the Office of Naval
Research.

Impact

It appears that objectives and checklists that
provide specific team member actions and per-
formance standards will find wide usage. In addi-
tion to the applications mentioned above, there are
plans to incorporate the materials in the Combat
Systems Training Architecture for Commander,
Surface Forces, Pacific Fleet. It is likely that some
version of the materials will be used at other ASW

training centers and by the Fleet Combat Training
Center, Pacific.

The procedures developed on this project should
be directly applicable to other areas of team training.
An Advanced Development project, improved
Procedures for Developing Team Training, is
planned to start in FY 1985. This project will build
on the work done in the current project. One of the
things the new project might do is develop tech-
niques for performance assessment in More com-
plex cases such as multi-threat warfare.

Research and Development Notes

The Navy Personnel Research and Development
Center (NAVPERSRANDCEN) conducted this re-
search beginning in FY 1978 and ending in FY
1983. it was sponsored by the Office of Naval
Research, Code 270, under the title, Team Training
for Tactical Environments, Work Unit RF63-522-
001-010-07.02 in Program Element 62763N,
Personnel . 1d Training Technology. The principal
investigator was Dr. Dewey A. Slough, NAVPERS -
RANDCEN (Code 13), (619) 225-7121. Relevant
documents include: NAVPERSRANDCEN Technical
Note (TN) 81-18, Development of antisubmarine
warfare team training objectives, June 1981;
NAVPERSRANDCEN Special Report {SR) 82-4,
Preliminary objectives for single-ship antisubmarine
warfare team training exercises, October 1981,
NAVPERSRANDCEN Technical Report (TR), De-
veloping an objectives-based team training course
in active sonar antisubmarine warfare, in press,
NAVPERSRANDCEN TR, Developing team perfor-
mance measures, in preparation.
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Program dynamics are:
APPLICATION r POTENTIAL
o Fleet ASW Training Center, . .
Pacific ° I::m tinm::g and rtfmnef
- . ign in other warfare aress:
® Raval Training Equipment AAW, ASUW, Multi-Threat

e Office of Naval Research

6.2
EXPLORATORY DEVELOPMENT

e Techniques for developing team
training objectives and

objective team performance

measures

Warfare ,
<>

6.3
ADVANCED DEVELOPMENT

@ Instructional system development
procedures for team training

HANDBOOK FOR TESTING IN NAVY TECHNICAL TRAINING

Need

Instructional development in the Navy is guided
by the Interservice Procedures for Instructional
Systems Development (ISD). This process focuses
on training objectives which are specifically tied to
tasks that will be required on the job. In this
process, tests during training should be developed
to measure student progress toward these objec-
tives. Such tests are called “criterion-referenced”
tests. In addition, tests should also diagnose each
student’s specific areas of weakness so that reme-
dial or supplementary instruction can be given.

Recent studies on the use of the ISD model for
instructional development, however, suggest that
ISD does not contain adequate procedures for
developing criterion-referenced or diagnostic tests.
A 1978 survey of Navy curriculum development
personnel showed that test development was an
area in which there was a strong need for specific

how-to-do-it” procedures. Therefore, an effort
was undertaken to develop a detailed handbook
and workbook for developing criterion-referenced
test items and tests.

v DIy

Approach and Results

The Handbook for Testing in Navy Schools was
based on earlier NAVPERSRANDCEN work in the
field of testing. The handbook was field tested
extensively in a series of workshops designed to
obtain information from potential users about the

utility of the procedures. The handbook was revised -

toincorporate information obtained from the work-
shops and comments by Chief of Naval Education
and Training (CNET) personnel.

The handbook begins with an introduction to
testing in Navy technical training and the process
of construction of test items and tests. The second
chapter introduces a classification system for
training objectives and test items adopted from the
Instructional Quality Inventory {1Ql). Objectives are
classified according to two dimensions: the type of
task the student is required to perform (remember-
ing information or using it to perform a task), and
the type of content to be learned (facts, categories,
procedures, rules, or principles). This classification
is important, because different types of objectives
have different testing requirements; for example,

i
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different item formats and numbers of items will be
required depending on the task and content type of
the objective. The classification system also helps
to ensure that items consistently and adequately
test the objectives they are supposed to measure.
The next three chapters give detailed guidance on
the development of test items to measure each of
the various types of objectives. The final chapter of
the handbook contains procedures for pilot-checking

tests, and statistical procedures for evaluating test
items and tests.

The handbook is designed for use by Navy
curriculum developers and course instructors. The
accompanying workbook provides detailed practice

* examples and feedback on the procedures contained

iyhe handbook.

Utilization

The handbook and workbook will be used by the
Chief of Naval Education and Training. Forthcoming
revisions of CNET"s testing and curriculum develop-
ment guidance and instructions, Procedures for
Instructional Systems Development. NAVEDTRA
110A, will endorse the handbook for use through-
out the Naval Education and Training Command.

impact

Use of the handbook will improve the quality of
tests used during training, and it therefore offers
the potential to improve substantially the quality of
Navy technical training in general. The handbook
will help ensure that the Navy’s criterion-referenced
testing program reflects the performance require-
ments of the operational community.

Research and Development Notes

The handbook was developed under Program
Element 63720N, Education and Training, Project
Z1175-PN Training System Design and Manage-
ment, Subproject 05 Improved Effectiveness in
Course Design, Delivery, and Evaluation. It was
sponsored by the Deputy Chief of Naval Operations
{Manpower, Personnel, and Training) (OP-01).
funds for its final development and tryout were
provided by the Chief of Naval Education and
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Training. The responsible researchers were Drs.
John A. Eltis and Wallace H. Wulfeck, 1I., NAV-
PERSRANDCEN, San Diego, CA. The handbook is
based on work covered in a number of NAVPERS -
RANDCEN reports; specifically, those describing
the Instructional Quality inventory {(Special Re-
ports 79-3, 78-5, 79-24, and 80-25) and criterion-
referenced tests (Special Report80-15 and Tech-
nical Notes 80-8 and 81-16). The handbook and
workbook are documented in Special Reports 83-

2 and 83-7, respectively.

Program dynamics are:

APPLICATION

@ Provide Navy instructional
developers with detaifed
procedures for developing

criterion-referenced tests and
test items

83
ADVANCED DEVELOPMENT

® Develop handbaok and
warkbook

EXPLORATORY DEVELOPMENT

@ Background work on criterion-
referenced testing including
diagnostic test development and
item analysis techniques

o ]

E .

NT EXPENS

ME
REPAQNNICED AT GOVIGNEES:

L
vorLt,

O




Need

. Operational equipment has traditionally been
- used as a primary means for providing training and
S hands-on practice for electronics equipment opera-

tion and maintenance tasks. The cost and complexity
. of these hardware systems has increased signif-
icantly over the past two decades and it is becoming
exceedingly difficult for the Navy to acquire actual
equipment trainers (AETs)in the quantities required
to meet existing technical training needs. The
problem is fusther complicated at the initial skill
; training level where AETs in use are relatively old
and rapidly approaching obsolescence.

In July 1976, the Office of the Chief of Naval
Operations stated a requirement for a Class "A”
i Electronics Equipment Maintenance Training
: (EEMT) system. The requirement noted the defi-

1 ciencies associated with using actual equipment as
a primary training medium. It also established
performance goals for a flexibie low cost training
system that would ultimately lead to a minimum 50
percent reduction in acquisition, operation and
maintenance costs when compared to conventional
hardware systems used in electronic-oriented
maintenance training.
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SIMULATION IN MAINTENANCE TRAINING

Approach and Results

The EEMT system prototype development effort
was implemented in four phases. The first two
project phases involved concept formulation, analy-
ses of electronic equipment and training task
requirements, and preparation of hardware speci-
fications for a two-dimensional (2-D) and a three-
dimensional (3-D) system component. A training
pipeline analysis was conducted, and a life-cycle
cost model prepared, to assist in planning and
establishing baseline criteria for system implemen-
tation, test and evaluation. The Electronics Techni-
cian (ET) and Electronic Warfare Technician (EW)
Class A" Schools were selected as target users of
the prototype system. Based on the results of
electronic equipment and task commonality analy-
ses, preliminary generic electronics training syllabi
and lesson specifications were prepared. In addition,
representative (actual} equipment syllabi for the
AN/SPS-10 radar, AN/WSC-3 communications
and AN/SLQ-32(V) electronic warfare systems
were prepared to assist in determining the effective-
ness of the training system as a supplement for
installed AETs in the designated schools’ hardware
laboratories. ‘

The figure below illustrates the 2-D trainer.
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FIGURE: 2.D Electronic Equipment Maintenance Trainer. \
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Subsequent project phases involved hardware
production, system software integration, lesson-
ware development and implementation for system
test and evaluation. A total of 37 of the 2-D
trainer/ simulators {Device 118106) and one 3-D
generic radar/communication system trainer were
incrementallyinstalled inthe ET “A” School, Great
Lakes. The 2-D trainer/simuiators were system-
atically integrated into the existing AN/SPS-10
radar and AN/ URT-23 communications tracks and
are currently undergoing formal test and evatuation
under the direction of the Training Analysis and
Evaluation Group (TAEG), Orlando, FL. Preliminary
test data for the AN/SPS-10 radar training track
indicated that a 36 percent increase in student

hrough-putand a performance gain of from8to 10
percent on final test scores on actual equipment
has been achieved.

Implementation of the generic training syllabus
using the 3-D trainer has been delayed as a result
of ET “A" School curriculum changes and a subse-
quent shift of equivalent generic training modules
to the Basic Electricity and Electronics (BE&E)
Schools. Planning for 3-D trainer test and evaluation
in the BE&E School, San Diego is currently under-
way. System testing in the EW “A" school was

cancelled to allow for early implementation in the
ET “A” School. .

Utilization

The Chief of Naval Education and Training {CNET)
is currently sponsoring the acquisition of forty
additional 2-D EEMT trainer/simulators to be in-
stalled in Fire Control Technician (FT) Class A"
School. Pians for out-year buys include a total of
approximately 130 devices to augment electronics-
oriented Class “A” School installations and to
support hardware specific Class “C"” School train-
ing. Equipments identified for future 2-D EEMT
applications include the AN/SPS-40, AN/SPS-49
and AN/SPG-55 radar systems; AIMS MK 12 IFF
systemn; AN/WSC-3 and AN/WSC-6 satellite com-
munications systems; and AN/SLQ-17 and
AN/SLQ-32 electronic warfare systems.

Impact

The thrust of the EEMT system prototype develop-
ment effort hasbeen todesign, produce, implement
and test a state-of-the-art training system that
would reduce dependence on the use of actual

30

equipment trainers in electronics-oriented training
courses. Initial ET “A” School utilization data sug-
gest that this major goal has been achieved. The
hardware system, which is essentially compdsed
of off-the-shelf commercial equipment, is capable
of simulating virtually any electronic or electro-
mechanical system. it can also be easily adapted to
a wide range of procedural and system trouble-
shooting training tasks. In keeping with the goals
established by the requirement, the training system
also represents affordable technology which can
be purchased in quantity at the cost of a single
major prime equipment system.

Of equal importance has been the paralle! de-
velopment of a series of fiexible and transportable
training, simulation, and user utility software pro-
grams. These programs, written in UCSD PASCAL.,
are independent of the trainer hardware system
and can easily accommodate changes in individual
trainer components. The software programs are
also independent of the actual hardware systems
being simulated on the trainer. Actual equipment
simulations are represented as data files in the
microcomputer and as stored images on a8 video
disc. Simulation data bases and training scenarios
are constructed using procedural formats designed
for use by subject matter experts. Skills required for
entering a data base onto a floppy diskette approxi-
mate those of using a typical word processing
system. No computer programming expertise is
required to use or fully implement the training
system. Constructing a visual data base is some-
what more complicated but is well within existing

video production capabilities of both the government
and industry.

Research and Development Notes

This work was initiated in 1977 and will be
completed in 1983. Funding was provided in Pro-
gram Element 64703N, Training Devices Prototype
Development, as Project Z0789-PN, Class A Elec-
tronic Equipment Maintenance Training System.
The Navy Personnel Research and Development
Center INAVPERSRANDCEN), San Diego, CA, was
the responsible laboratory, and the current principal
Technical Reports(TRs), Technicat Notes(TNs), and
Special Reports (SRs) have been:

e Pine, S.M., Koch, C.G., and Malec, VM,
Electronics Equipment Maintenance Training
(EEMT) System: System Definition Phase,
NAVPERSRANDCEN TR 81-11, May 1981.
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j| e Pine. S.M. Daniels, RW. and Malec, VM., Program dynamics are:
Device Test and Evaluation Plan for Electronic
Equipment Maintenance Training System
(Device 118105), NAVPERSRANDCEN SR 81-

19, June 1981. APPLICATION
: e Towne, D.M., King, C.A. and Munro, A, A e ET A" Schools
' Generalized Maintenance Trainer-Simulator: o (Potential) Other “A”
Development of Hardware and Software, and “C” Schools
NAVPERSRANDCEN TR 81-9, Aprit 1981.
e Wylie, C.D. and Bailey, G.B., Electronic Equip-
ment Maintenance Training System: Prelim-

inary Design _quons NAVPERSRANDCEN TN
r 79-3, October 1978.

o Advanced Technology, inc., Electronic Main-
tenance Training Equipment: A Comparative
Analysis, NAVPERSRANDCEN SR 82-24, May
1982.

o Mark, L. Kribs, H., Schuler, J.,and Brown, J., 4
Life Cycle Cost Model for an Electronic Main-
tenance Trainer, NAVPERSRANDCEN SR 82-

33, August 1982. G
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ADVANCED DEVELOPMENT

6.4
ENGINEERING DEVELOPMENT

o Class “A" Electronic Equipment
Maintenance Training (EEMT)
System

o Generalized Maintenance
Trainer Simulator
(GMTS)

6.2
EXPLORATORY DEVELOPMENT

o Simulation in maintenance training
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6.1
RESEARCH
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o Concept formulation
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TRAINING PACKAGE FOR THE CHEMICAL
WARFARE DIRECTIONAL DETECTOR

Need

Inresponse to requirements for chemical warfare
{CW) defense, the Naval Surface Weapons Center
{NAVSWC), Dahigren, VA, developed the Chemical
Warfare Directional Detector (CWDD)(AN/KAS-1).
The CWDD is a passive infrared imaging sensor
which provides U.S. Navy ships with the capability
todetect and identify airborne CW nerve agents. Iin
a secondary mission role, the inherent character-
istics of an infrared sensor make the CWDD useful
in low-visibility/ night pilotage and area surveil-
lance. Detection of personnel on the water surface
(e.g.. man overboard) can also be provided by the

ystem. The figure illustrates the sensor unit,
mounted at the railing.

The CWDD was sponsored by the Office of the
Chief of Naval Operations as a Quick-Reaction
project and has been approved for service use
{ASU). It is now proceeding through fleet intro-
duction. An instructional system was critical to
support the CWDD'’s deployment.

PIVOT MOUNT

[RAILING

Approach and Results

As with any new system, especially one such as
the CWDD which is introducing to the fleet a
relatively new technological device, the complete
training support for installation, checkout, operation,
and maintenance proved to be significant. The
original plan was for a formal training curriculum
which required three days of classroom instruction
(Class “A” School level). However, to avoid any
delay in training and to reduce the cost in training
billets, classroom space, Temporary Additional Duty

(TEMADD) time and funds for fleet personnel, and
training materials, NAVSWC developed a complete
shipboard training package.

The CWDD Training Package consists of an
Wustrated Training Booklet (ITB)and three Chemical
Warfare Video Training Tapes (VTTs) for detailed
operating and maintenance instructions. The tapes

are compatible with the ship's Closed Circuit TV
systems.

EYEPIECE

— )
“~

HANDLE

POWER CABLE,

] ! MOUNTING BRACKET

FIGURE: AN/KAS-1 Sensor Unit.
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The CWDD Training Package, along with the
Description, Operation, and Maintenance Instruc-
tions Technical Manual, was delivered with CWDD
Installation Kits to the six ships selected for initial
installation. NAVSWC CWDD project personnel
conducted the deliveries, assisted ship’s force with
CWDD installation, and validated the Training
Package.

' The CWDD Personnel Qualification Standard
(PQS) was written during the deliveries and
validation.

Utilization

. The ITB®™TTs and technical manual provide all
] information which would havebeen taughtinthree
class days of A" School instruction. The training is
paced aboard the ship as convenient to the crew.
The ITB is in “comic book™ style, the tapes are
readily usabie, and the technical manual is brief
and well illustrated.

Impact

The CWDD Training Package proved to be clear,
complete, and effective. It gained unqualified
acceptance from all levels of ships’ personnel
during installation and validation visits. ts use is
scheduled by the ship and creates no adverse
impact on shipboard training requirements.
ltcomplements the ship’s training plans by providing
a completely organized and structured package,
requiring no additional preparation, for inclusion in
a ship’s Training Board schedule.

The CWDD Training Package and its shipboard
implementation negated the need for expenditures
for training billets, classroom space, TEMADD time
and funds, and training materials costs.

Research and Development Notes

This project was supported in Program Element
64506N, Chemical Warfare Advanced Warning
Counter-Measures Program. The responsible re-
searcher was Mr. Stuant B. Herndon, Electro-
Optical Systems Branch (N54), NAVSWC, Dahlgren,
VA, (703) 663-7332. Publications include:

o MHowto Use and Maintain the Chemical Warfare
Directional Detector AN/KAS-1, SW073-AA-
TRN-010.

e "CWDD, AN/KAS-1: Introduction,” VTT
#800158 DN.

e "CWDD, AN/ KAS-1: Installation, Maintenance,
and Operation,” VTT #800157 DN.

e "CWDD, AN/KAS-1: Identification of Nerve
Agent Clouds,” VTT #800156 DN.

o Personnel Qualification Standard for Chemical
Warfare Directional Detector System.

Program Dynamics are:

APPLICATION

e Fleet introduction
with CWDD

ENGINEERING DEVELOPMENT

o Development of CWDD
Training Package

[

REPRODUCED AT GOVERNMENT EXPENSE

..: ’-‘




HUMAN FACTORS ENGINEERING

In the Department of Defense, human factors engineering is defined as the “Development of
improved methods and technologies for the analysis, design, and evaluation of equipment and
systems for safer and more efficient operation and maintenance.”

The Navy needs equipment and support systems designed in such a way that people can do
their jobs faster, more accurately, and more safely when they operate, maintain, or employ
equipment. The Navy's research and development program in human factors engineering is
involved in all systems, from their initial formulation to test and evaluation. The program develops
procedures and technology that’ will be applied by practicing human factors engineering
specialists in various development agencies and contractor firms.

Projects in this category include:
o Parameters of Three-Dimensional Display Devices
o Target Classification Using Acoustic Transients
| o Mission Operability Assessment Technique
¢ Human Factors Engineering of Software
e Automatic Microfiche image Mouﬁter

o Introduction of Electronic Delivery Devices for Display of Technical
Information

e Forward-Looking Infrared Systems Requirements Manual

e Voice Input/ Output for Combat Systems i

er
ar

35

]

| “TMNONLICED AT ~ “UERNMENT EXPEN

.............




Need

An operational user faced with the need to
appreciate the depth dimension of a visual scene
on a two-dimensional (2-D) display resorts to

" successive views of different segments of those
events or accepts slow computation of perspective
graphics to illustrate that missing dimension. Two
classes of three-dimensional (3-D) display tech-
nology, stereo-pair displays and volumetric displays,
have been developed to provide the needed capa-
bility for realjime three dimensional displays, with
the latter not requiring any devices to be worn by
the viewer. Both technologies increase the amount
of information that can be placed on a given
viewing surface, enhance the perception of the
structure of complex objects, depict with greater
precision the spatial location of events or objects,
and reveal the presence of planes and surfaces
within a configuration of data points. Many oper-
ational applications are anticipated, such as remote
viewing of workplaces when operating manipulators
for underwater salvage and repair, disposal of
explosive ordnance, reduction of clutter and inte-
gration of tactical displays in aircraft cockpits,
vehicle control, reconnaissance, air-to-air refueling,
fire control, weapon delivery, and more faithful
scene-depiction in simulators.

Approach and Results

Inbasic research programs, perceptual issues on
visua! depth perception were studied and optimal
characteristics for the design of the viewer-display
interface with stereo-pair display techniques were
ascertained. Functional relationships were derived
on visual performance under varied task conditions:
as shape and angular distortions occurred when
the viewer was located elsewhere than the correct
viewing point, when interference arose from the
proximity of images in space, and when different
types of identifying characteristics interacted within
multidimensional displays. These studies demon-
strated that a stereo-pair display system was a
" 8 feasible approach. They showed in particular that
the depth dimension was readily apprehended
from these displays, and that distortion and inter-
ference could be corrected. They also defined the
minvimal features of the display elements so that
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PARAMETERS OF THREE-DIMENSIONAL DISPLAY DEVICES

design economies could be realized. The figure
below illustrates a product of this technology.

FIGURE: Binocular Heimet-Mounted Display .

Utilization

The Naval Ocean Systems Center (NOSC)-Hawaii
is exploring the ability of stereo-pair devices to
support remote, underwater work-systems. At the
Naval Air Development Center, advanced develop-
mental studies are underway on the use of stereo
displays that are helmet-mounted for use in both
high-performance and rotary-aircraft operations.
Several commercial firms are marketing stereo-
display devices and there is an increasing interest
in this type of technology for entertainment pur-
poses. A 3-D display symposium was held in
January 1982 that brought together academic
researchers, military laboratory scientists, and pro-
gram managers, to explore the implications and
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utility of this display technology and its military
applications. The consensus was that knowledge
of visual performance and the development of 3-D
display hardware was accelerating and that a
feasible and useful system would soon be available.
The design of suitable control devices, and percep-
tual studies with dynamic objects in space, are the
next priority efforts and appropriate research pro-
grams are presently in progress.

Impact

Design and development of an appropriate 3-D
-display device should provide an expanded capability
over current 2-D devices. Performance effective-
ne®s data reported by NOSC-Hawaii investigators
with underwater teleoperator systems indicate
that 3-D display capability provides an advantage of
approximately 50 percent in performance times
and accuracy over 2-D display representations.
Computation time is markedly less for 3-D displays
than for conventional 2-D representations which
require the generation of perspective graphics to
simulate depth and location.

Research and Development Notes

This program was performed under the sponsor-
ship of the Chief of Naval Research by several
contractors; Naval Ocean Systems Center-Hawaii,
Dr. R. L. Pepper; National Research Council, Dr. R.
T. Hennessy; SRl International, Dr. T. P. Piantanida;
University of Michigan, Dr. R. G. Pachella; University
of Pittsburgh, Dr. R.R. Rosinski; and Vanderbilt
University, Dr. R. Fox. The projects were funded in
Program Element 61153N, Defense Research
Sciences, Subelement 42, Behavioral and Social
Sciences, Project RR042-09, Engineering Psychol-
ogy. The responsible program monitor was Dr. J.J.
O’Hare, ONR (Code 442), (202) 696-4502. The
projects were initiated in 1976 and will be com-
pleted in 1983. There are numerous technical
reports available from each contractor as weli as a
symposium report, 3-D Displays: Perceptual Re-
search and Applications to Military Systems, Na-
tional Academy of Sciences-National Research
Council: Committee on Human Factors, September
1982.
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Program dynamics are:

APPLICATION

e Standard design format
@ Standard display and control

system

63
ADVANCED DEVELOPMENT

@ Basis for cost estimates
o Performance effectiveness

e Compatibility of display-control
linkages

6.2
EXPLORATORY _DEVELOPMENT _

@ Suitability for applications n
e Design changes for working conditions

6.1
RESEARCH

e Effect of dynamic images on visual
performance

@ Characteristics for compatibility of
contro! devices

® Visual performance under degraded

conditions
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TARGET CLASSIFICATION USING ACOUSTIC TRANSIENTS

Need

Noise-reduction techniques have minimized
steady-state emissions from naval platforms; as a
result, acoustic transients have become a more
productive means for classification of seaborne
targets. Classification of underwater sounds has
principally been conducted with the aid of visual
displays, but an acoustic transient is not easily
depicted as a visual presentation. Therefore, there
is an increased operational need to employ the
listening abfities of human observers. Hence,
there is a requirement to define the target classifi-
cation cues carried by brief (100 millisecond or less)
sounds. These cues must be known in order that
procedures for classification can be developed and
the skills of human listeners enhanced. Further,
knowledge of the characteristics that are important
for classification can be used in efforts to reduce
shipboard noise even further.

Approach and Results

Experimental studies have demonstrated that
the critical feature for classification of an acoustic
transient is its temporal or sequential structure.
This feature is of even greater importance if the
listener has knowledge about the rules that deter-
mine the structure of the sound; on the other hand,
information about the context in which the sound
was generated is advantageous only if there is a
consistent structure to the sound. To maintain
listener skill in target classification using acoustic
transients, computer-based decision aids were

devised and found effective. In fact, if such decision .

aids include a library of typical possible sounds,
they can provide the listener with the ability to
identify unfamiliar transients. The library can be
based on six features: pitch, intensity, duration,
rise-fall time, wave shape, and timbre.

To illustrate in a simplified form, the first figure
below depicts the raw echo data as received. After
electronic processing, a display can be created,
such as the depiction in the second figure, to show
echo structure.

[

e e oer

FIGURE: Raw Echo Structure.
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FIGURE: Echo Structure Display.

Utilization

The David Taylor Naval Ship Research and
Development Center has undertaken an exploratory
development program to reduce and eliminate
transient acoustic signals radiated from a ship,
particularly from its internal machinery, that may
be used to confirm detection or uniquely classify
the ship. The transient categories are being ex-
tended by the collection of operational underwater
signals under the sponsorship of the Naval Material
Command; a farge library of acoustic transients will
result. The Naval Underwater Systems Center-
New London has undertaken an effort to synthesize
acoustic transients that will be employed as a data
base for fleet sonar-trainers.

Impact

Design and development of signal-processing
algorithms for the enhancement of the important
cues that have been identified should provide an
additional capability for classification of underwater
signals beyond that available from steady-state
sounds. Since transients are usually louder and
intermittent, they should allow the human listener
to be more vigilant in their recognition, and less

likely to adapt to and consequently overlook their
presence.

For ship-silencing purposes, human performance
data on detection and recognition of transients
shouid allow the development of a measurement
standard for a wide range of transient types that
couldbe applied to the specification of acoustically-
acceptable shipboard machinery. In addition, the
experimental procedures should permit the speci-
fication of methods for the evaluation of prototypes
for new equipment and for training simulators.

Research and Development Notes

This research was performed at Catholic Univers-
ity, Washington, DC under the sponsorship of the
Chief of Naval Research. The project was funded in
Program Element 61153N, Defense Research Sci-
ences, Subelement 42, Behavioral and Social Sci-
ences, Project RR042-09, Engineering Psychology.
The responsible program monitor was Dr. J. J.
O'Hare, ONR (Code 442), (202) 696-4502. The
principal investigator at Catholic University was Dr.
J. H. Howard, Jr. The project was initiated in 1979
and willbe completed in 1983. Numerous Technical
Reports have been made available that define the
role of sequential structure and context in listener
performance (TR 80-14; TR 80-17; TR 80-19), the
acquisition of classification skill{TR 81-6), and the
feasibility of decision aids (TR 80-18).
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Program dynamics are:

{ APPLICATION

e Classification cues for a
target library

o Procedures for classification
training

® Processing algorithm to

analyze sensor data
6.3
ADVANCED DEVELOPMENT

o Cost-effectiveness of alternative
classification procedures

e Classification cues for selected
categories of transients

o Alternative procedures for

operational tasks

6.2 s
EXPLORATORY DEVELOPMENT o
e Classification cues with real-world : -
transients el
e Attainment of required skill levels
o Performance with enhanced cues [R—
6.1
RESEARCH -
@ Sensitivity of cues under noisy ambient
conditions )
e Alternative procedures for acquiring )
classification skill .
w
0 .
b 4 N
s -
W
» -
w
3
- SR
4 N
3N
w
> -
‘ 8
~.3 i -
5 ﬂ : %
Y 1 5.
b ' 1 o
- (]
b 41 & -
e ) w-
L s e o e s N e T S e e e S e :
disdotabiuanbomnbiosmd itk .‘“N W m’ AR TR S e o S L.-L-.L“L'.L.l"L“-A:..L.. .:_\:1';-'~";" ."




MISSION OPERABILITY ASSESSMENT TECHNIQUE

Need

As naval systems have become more complex,
there has been a growing concern about the extent
to which these systems are compatible with the
capabilities of the individuals who are called on to
operate them. One of the primary emphases has
been on developing methodologies to evaluate
systems to ensure that they are as compatible as
possible to human capabilities and limitations. A
maijor thrust in these efforts has been to develop
methods that enable the operability of a system to

e evaiuated throughout the test and evaluation
phase of the system acquisition cycle. It is a
fundamental reality that during test and evaluation
of new aircraft, the principal sources of information
about how well the system is performing its
function are the subjective evaluations of test
pilots. Although these ratings are of great value in

overall judgments of system operability, they do not
systematically address all important components
of aircraft subsystems. The objective of the Mission
Operability Assessment Technique (MOAT) task is
to develop a rating system and method of analysis
which extract from raters’ evaluations more accu-
rate and more detailed information about the

causes of specific system and subsystem operability
problems.

Approach and Results

The MOAT approach depends on the development
of scaling and mission system modeling. MOAT
requests ratings on each task that-an operator
performs, rather than ratings on individual sub-
systems. Ratings reflect how difficult the task is
and how well the system is designed to help the
operator perform that task. The figure illustrates a

Multiple tasks 12 6 2 1
integrated
g Design enhances
S| specific task 14 8 4 3
Q| accomplishment .
x :
=
* Adequate
7] performance 15 9 7 5
% achievable
S {design sufficient)
| [Inadequate
81 performance due to
i | technical design, 16 13 1 10
w | cannot compensate
E for sub-par
b | performance Workloadat  Workload Workload slightly Workiosd as
> critical level; considerably higher than anticipated;
§ Interference with higher than anticipated; No compensation;
79 AJ/C control; anticipated; Moderate No interterence
Compensation Compensation compensation;
very excessive; high; Minor interfer-
Dangerous Interference ence
major

WORKLOAD IMPROVING

>

FIGURE: MOAT interval scale rating matrix.
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scaie rating used by test pilots to assess both pilot
workload and technical effectiveness. Since each
task is part of a mission phase, and is performed
using some subsystem of the aircraft, task ratings
canbe combined mathematically to provide ratings
of how well the system performs in a given mission
segment or how well a subsystem meets its design
goals. The technigue for statistical combination of
ratings is based on a theory of decision analysis
called Multi-Attribute Utility Theory. The scale for
ratings makes use of a method called conjoint
measurement and its associated scaling procedures
to transform the ordinal scales to interval scales.
The product of the MOAT effort will be the scaling
methodology awd the technique for rating combina-
tion and analysis, implemented on a portable
desktop computer. The technique is applicable to
test and evaluation of any airborne system; output
is designed to be used by test program managers or
by design and evaluation engineers, depending on
the level of output detail desired. For validation
purposes, MOAT has been successfully applied to
the A-7E aircraft.

Impact

This project will result in a modern, relevant and

standardized evaluation technology, adding a new
dimension to Navy test and evaluation. Formal
Navy test and evaluation efforts in the future will
evajuate both hardware performance and the
crewmembers’ ability to operate effectively the
system or subsystem during specific mission
phases. Serious operability problems can be iden-
uhed prior to full-scale production. MOAT will
allow operability difficulties to be pinpointed to
specitic subsystem displays and controls. Workload
nself can be related to quantitative standards of
measurement. Eventually, operability of Navy
weapons systems can be compared directly and
objectively across dissimilar platforms.

Research and Development Notes

The development of MOAT draws on earlier work
di .2 in task analysis by the Naval Aerospace
Medical Research Laboratory (NAVAEROMED-
RSCHLAB) on Naval Flight Officer (NFO) Function
Description Inventories; and on the application of
Function Description Inventories to the S-3A, P-3C
and E-2C aircraft, done at the Naval Air Test Center
INAVAIRTESTCEN). The decision analytic method-
ology uses Multi-Attribute Utility Theory developed
under Office of Naval Research {ONR) sponsorship

and adapted to the MOAT effort with the assistance
of ONR.

MOAT was developed at the Pacific Missile Test
Center(PACMISTESTCEN), Point Mugu, CA, 93042.
LT Michael Lilienthal, USN{Code 1226),(805)982-
8981, was the responsible researcher. The project
was identified as W1197-PN, Human Factors
Engineering Technology for Test and Evaluation in
Program Element 63701N, Human Factors Engi-
neering Tecnology Development. It was initiated in
1977 and completedin 1982. Twenty-two Technical
Reports, handbooks, and papers have been pub-
lished or presented. The results of the successful
validation on the A-7E aircraft, and a full description
of MOAT, are provided in Helm, W.R., and Donnell,
M.L., Mission Operability Assessment Technique:

A Systems Evaluation Methodology, PACMISTEST-
.. CEN(TP-79-31), October 1979.

Program dynamics are:

APPLICATION

o Evaluation of A-7E

o Test and evaluation

6.3
ADVANCED DEVELOPMENTY

o Mission Operability Assessment
Technique

PRIOR WORK

e NAVAEROMEDRSCHLAB NFO
Function Description Inventories {(FDI)

o NAVAIRTESTCEN FD!1 applications to
S-3A, P-3C, E-2C

o ONR Multi-Attribute Utility theory
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HUMAN FACTORS ENGINEERING OF SOFTWARE

Need

Utilization of computers in the Department of
Defense (DOD) has increased dramatically during
the last ten years. DOD now employs computersin
personnel management, data processing, command
and control centers, weapons control, and many
other applications. The common element in each of
these applications of computers is that their func-
tioning depends to a greatextent on software. DOD
has become greatly concerned about software
because of its cost and the extent to which current
weapon system functions depend on software. The
yearly cost of software in DOD is over $9 billion. itis
estimated that software development expenditures
approach 70 percent of life-cycle costs of military
computer systems, and will increase to 90 percent
within five years. While these figures are only
estimates, DOD software costs are very high and
canbe expected to increase. Another DOD concern
is the increasing weapon system dependence on
software. Over 115 major weapon systems depend
on software for their success. While great tech-
nological advances have been made in software-
based systems, little consideration has been given
to the human operator who must use these systems.
Increasingly, the limiting factor in weapon system
operability and readiness will be the human
operator’s interface with weapon system software.
This is particularly true during life-cycle support,
when original software is modified to meet new
requirements. Thus, the Navy has recognized the
need to improve the Human Factors Engineering
(HFE) of software.

Approach

The approach involves four thrusts related to
selected steps in the Navy weapon system software

change process, as depicted in the figure on the
following page.

The principal focus of the first thrust, definition of
change requirements, is toimprove the generation
and definition of software requirements as related
to human performance requirements. At present,
in this phase of the software change process there
is little attention to such implications, even though
in the typica! case the validity of the software
change can only be measured by system perfor-
mance with humans as an element of the system.
Clearly, human factors engineering should play a
strong role in the definition of software changes.
The purpose of this thrust is to provide methods by
have which this can be facilitated.
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With regard to the writing of performance speci-
little fications, the focus of the second thrust is to
develop software interface design guidance. Early
applicability in the software change process, the
format of to real-time weapon system computer
interface displays, controls, and other man/ma-
chine interfaces, is determined in the software
performance specification. Many computer inter-
face design guides have been developed in recent
years, but they requirements. Therefore, the
objective of this thrust is to provide the needed
design guide.

The third thrust of the project is to. provide a
better interface between the programmer and the
software, through improved tools, documentation,
and other support.

The final objective is to provide techniques for
assuring that the developed software improves
human performance in the weapon system.

Utilization

The tools, procedures, and materials developed
in this program will be immediately used and
evaluated by human tactors engineers currently
supporting weapon systems software support
activities (e.g., F-14, EA-6B) at the Pacific Missile
Test Center. This effort will also provide an approach
and tools for incorporation of human factors into
other software support activities {SSAs) at other
facilities; the Naval Air Development Center and
Naval Weapons Center are currently exploring
involvement of human engineers in the SSAs for
P-3 and F-18 software. The design guides developed
in this effort will also be used in weapon system
procurement contracts.

Impact

Implementation of this program will ensure that
software developed for weapon systems maximizes
human performance capabilities. Specifically, im-
proved requirements analysis methods will signif-
icantly reduce the number of unnecessary or
minimally necessary software changes to weapon
systems, thereby freeing manpower to work on
necessary software changes to weapon systems.
The interface design guide will significantly improve
the software-based displays and controls in weapon
systems, thereby improving system effectiveness.
Improvements in the programming process will
significantly reduce software costs and ensure
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timely incorporation of software changes to meet
changing mission requirements. Finally, human
performance tests will be included in software
testing which will ensure that delivered software
systems improve total mission success.

Research and Development Notes

This work is being performed at the Pacific
Missite Test Center (PACMISTESTCEN), Point
Mugu, CA, 93042, under the leadership of Dr.
Richard A. Neetz(Code 1226),(805)982-8981. The

..........

FIGURE: Project Intervention in Software Change.
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Software Testing

work was initiated in 1981 and is planned to
continue until 1989. The more recent work has
been funded in Program Element 62757N, Human
Factors and Simulation Technology, Project WF57-
525, Human Factors Engineering in Software
Development. Nine documents have been published
or are in preparation, the most recentin printbeing
Human Factors Engineering (HFE) in Computer
Systems. Volumes 1 through 5, Neetz, R. A,
Ellingstad, V. S., Struckman, D., Prokop, L. S., and
Overmyer, S. P, PACMISTESTCEN TR, January
1983.
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Program dynamics are:

APPLICATION

® Application of MIL-STDs
® Procedural guidance

6.3
ADVANCED DEVELOPMENT

‘l

& Impiementation and evaluation
® Revision of MIL-STDs

6.2
EXPLORATORY DEVELOPMENT

e Tools and procedures

6.1
RESEARCH

® Man/computer interfaces
@ Software engineering
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AUTOMATIC MICROFICHE IMAGE MOUNTER

Need

Since its operation began in 1974, the Military
Personnel Records System(MPRS) at Naval Military
Personnel Command, Washington, DC has con-
trolled and administered the personnel records of
all current and former members of the Navy and
Nava! Reserve. This semi-automated system main-
tains and updates the military personnel recordsin
a microfiche format, then distributes the records to
authgéized users. However, MPRS is still labor
intensive and subject to error. A candidate for
improvement was the micro image mounting
function. This function was done with a semi-
automated device that relies on operator judgment
to place the image in the correct frame on the right
personnel record. The David Taylor Naval Ship
Research and Development Center (DTNAVSHIP-
RANDCEN) was tasked to investigate new ap-
proaches to improve placement technique.

Approach and Results

Building on previous research and development
efforts by the Rome Air Development Center, an Air
Force image mounter was obtained. A contract was
awarded by DTNAVSHIPRANDCEN to investigate
adding additional automatic quality control checks
into the equipment to provide positive comparison
of the image to be mounted and the record. This
would eliminate a long-standing problem of filing
information on the wrong member's record. This
was successfully done using a photographed Binary
Coded Decimal (BCD) display which contained the
social security number of the individual along the
leading vertical edge of the image and matching it
with the bar-code which is on the label of the
microfiche. This feature was successful and is
included in the delivered prototype mounter. The
figure below illustrates the mounter.

FIGURE:
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Another feature investigated and added to the
prototype was a continual search of each record to
locate open frames. Open frames are spaces
embedded in already filled areas of the record.
When viewing a record, open frames leave doubtin
the user’s mind as to whether data is missing or if
the space was caused by systemn placement errors.
The automated locator feature points out these
discrepancies and allows the record researcher to
correct the error. It also prevents this from hap-
pening in the future. A third area of investigation
was an optional manual feed of microfiche records
into the device, and override’ capabilities so the
image mounters could be integrated into the MPRS
independently of other components required to
makeghe system fully operational.

Utilization

The mounter/certification unit prototype was
delivered to Naval Military Personnel Command
and procurement of ten additional units is in
progress. These units add approximately 38,000
images daily to the personnel records. While there
are no other known users of the equipment, the

technology is available to approved government
users.

Impact

The semi-automated system has 19 mounters
with 14 on line at all times. The new system will
require 11, The benefit from this effort is improved
service to users of the personnel record such as
selection boards, the Board for Corrections of Naval

Records, detailers, the Veterans Administration,
and the naval member.

Research and Development Notes

This work was sponsored by the Deputy Chief of
Naval Operations {(Manpower, Personnel and
Training) (OP-01), and conducted by the David

» . it W P 5 i

Taylor Ship Naval Research and Development
Center. It was identified as Project W1584-PN,
improved Personnel Records System, in Program

Element 63707N, Manpower Control System
Development.

Program dynamics are:

APPLICATION

e Military Personnel Records

System

6.3
ADVANCED DEVELOPMENT
o BCD matching of image and record

e Open frame search and correction
o Optional manual feed and override

USAF DEVELOPMENT

o Image mountes

INTRODUCTION OF ELECTRONIC DEVICES FOR DISPLAY
OF TECHNICAL INFORMATION

Need

The David Taylor Naval Ship Research and
Development Center is developing a Navy Tech-
nical Information Presentation System (NTIPS). It

consists of procedures and advanced technology
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for the definition, acquisition, generation, master-
ing, replication, distribution, delivery, and controf of
technical information (Tl} used in the operation,

maintenance, training, and logistic support of
weapon systems,
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e Forty-seven variables of delivery systems, such

) :

nt One element of this system is the use of portable
i'N, . and work center electronic display devices to as:

m present T1. Previous attempts to introduce microfilm — Voice synthesis capability
m : into the Navy as a medium for presenting Ti

resulted in poor acceptance and underuse of the Tl.
Because of this history of resistance to change, it
was apparent that introduction of electronic display
. devices as part of NTIPS would require careful
l attention to developing devices which were useful
to maintenance personnel and which would attract
use.

App_roach and Results

AWare of the resistance which users had shown
to microfilm, the Navy Technical Information
Presentation Program initiated a human factors
study on resistance to change (RC), specifically
oriented to electronic devices for delivering Tl to
users through a video type of display in their work
environments. The objectives of this study were to
> examine portable and work center delivery device
designs to identify design variables related to RC,
and to minimize or eliminate RC by proposing
design improvements and methods of introduction,
use, and support.

>

A The NTIPS approach was based on the assump-
i tion that certain work characteristics are associated

: with job satisfaction. Maximum use must be made
of factors designed to produce these characteristics.
In summary, RC tends to occur when:

e Users find the system difficult to operate (ease
of use)

. e Users are not able to perceive any benefit to
i themselves (benefit)

e The use of the system does not get the job done
(utility)

o The system is not operable or otherwise avail-
able {availability)

e The system is not introduced adroitly or with
adequate training (familiarity).

Three types of factors were investigated in this
study. They were:

o Fifteen work activities of Tl users, such as:
» — Preparing a work schedule

e -- Determining the work location

— Performing the work

-— Returning to the Work Center

— Completing 3M forms

+ L
——
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— Type of screen

— Printer capability

— Keyboard input

— Keypad input

— Voice recognition input
— Print font

— Intercharacter spacing
— Battery duration

— Notes, cautions, warnings
— System response time
— Image generation

— Type of Tl content{maintenance, operations,
training. logistics)

— Color

— Line width for text
— Motion

— Contrast

— Prompting

e Eleven characteristics ha\/}hg to do with job
satisfaction, such as:

— User expectancies

— Competition

— Opportunity to use valued skills
— Opportunity to learn

— Feedback

— Autonomy.

This approach produced seventy-nine recom-
mendations for the design of the NTIPS Tl delivery
system. Sixty-two of these recommendations are
unique to particular work activities in the fleet.
Seventeen recommendations relate to all work
activities (e.g., use of color, motion) or to off-duty
use of Tl (e.g., games).

Typical recommendations dealt with such matters
as:
e Providing to the technician information about
the availability and working order of such items
as test equipment, spares, and consumables

e Automating the means by which technicians
""sign out” for accountable equipment
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e Automating the collection of maintenance data

e Providing a means for local analysis of main-
tenance data to explore matters of local
organizational interest.

Utilization

The Tl design recommendations are being taken
into account by the developers of NTIPS in:

e Establishment of system design principles

o Developing methods of system introduction
{e.g., use to satisfy job requirements and also
provide training opportunity)

' Thgdesign of the Ti itself (e.g.. insertion of
enrichment messages among procedural in-
structions).

Impact

In recent years, fleet operators and technicians
have shown a tendency to ignore T! required for
execution of system-related tasks involving system
operation, maintenance, and logistic support. As a
result, system availability has decreased signifi-
cantly. Potential improvementsin the maintenance
field are as shown below, if high quality and usable
Ticanbe presented ina manner so thatusersatall
levels will rely on it.

e Reduction in use of spare parts: 30%
e Reduction in Mean Time To Repair

{(MTTR): 40%
o Reduction in maintenance man-hours:  33%
e Reduction in fault isolation time: 35%

e Reduction in formal training: 50%-80%

Research and Development Notes

This work was funded in Program Element
63727N, Navy Technical Information Presentation
System, under Project W1032-PN, The Navy Tech-
nical Information Presentation System. The respon-
sible researcher was S.C. Rainey {Code 1803),
(202)227-1372, AUTOVON 287-1372, David Taylor
Naval Ship Research and Development Center
(OTNAVSHIPRANDCEN), Bethesda, MD, 20084.
The work was performed by T.J. Post of Bio-
Technology, Inc., Falls Church, VA, in FY 1981-
1982. A Technical Report will be available: Post,
T.J.. Recommendations to Avoid Resistance
to Change in Introduction of Electronic Delivery
Systems, Contract NOO600-80-D-B563, BioTech-
nology. Inc., 1983, in preparation.

Program dynamics are:

APPLICATIONS

o New Electronic Display Device
{portable and work center) used
to present technical information
used in the operation, mainte-
nance training and logistic
support of weapon systems

>

6.3
ADVANCED DEVELOPMENT

o |dentify variables related to RC
e Incorporate into design of electronic
devices and plans to introduce
the devices

FORWARD-LOOKING INFRARED (FLIR) SYSTEM
REQUIREMENTS MANUAL

Need

The Navy buys and operates Forward-Looking
Infrared (FLIR) sensor systems for its tactical aircraft.
These systems provide a signiticant long-range,
non-radiating, imaging capability which can operate

- T e et . - - 3 - EERPS L
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at night or when atmospheric conditions do not
permit direct visual or television target acquisition.
FLIR can be used when active radar search is opera-
tionally unwise.
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In the course of procurement as well as utifization
and planning, predictions about operator perfor-
mance and the performance of existing or proposed
FLIR systems for specific Navy missions are
required. Although computer models which provide
predictions do exist, they require substantial knowl-
edge of the models, their input requirements, and
especially their assumptions and limitations. Many
of those facing the decisions do not have the access
to this model information or the special skills
required.

Hence, the need exists for a simple, transparent,
accessible method of matching FLIR capabilities to
missions, us@ful to users who are human factors

Approach and Results

The approach to providing the needed capability
involved the development of a two-part manual.

e Part | provides a set of structured worksheets
which can provide a quick look at the match
between a specific FLIR system (existing or
hypothetical) and a specific mission. Results
take the form of Range versus Probability
curves, for one or more levels of target dis-
crimination. This simplified analysis requires a
minimum of input detail and a minimum of
technical depth on the part of the user. This
simplification is achieved at the cost of some
flexibility and precision.

Reqguirements

Target Data
Background Data
Environmental

WORKSHEET tV

specialists, operational requirements specialists or
mission planners.
WORKSHEET 11-A WORKSHEET {Il WORKSHEET Vi
Baseline System MDTD/MRTD iliati
(NETD/MRTD) Analysis Reconciliation
Effects of: Probabitity vs.
® System MDTD/MRTD f";g‘m’;’g
MDTD ® Target/Background
-] -——)J ® Atmosphere - End L M_TF" - Entcl
MRTD vs. + applied to:
| Probabitity of e Detection
WORKSHEET 1 Detection/Recognition/ —»§ @ Recognition
Identitication e Identification
Mission -

{S/NYD:

FIGURE:
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Data Available
2 —QD {S/N1D -
Range Rgmts ¢ )
Probabitity Rqmis WORKSHEET 118 E f;:tssmor:‘ WORKSHEET V
Baseline System ® Target/Bkard i
(Compone‘:wts) — e Atmosphere Available MTFe
hsesssss— Effects of:
- Optics e System
Detectors o Target/Bkgrd
Processor e Atmosphere
Display
LEGEND
MOTD. Minitnum Detectable Temperature Difference
MRTD: Minimum Resolvable Temperature Difference
MTFe:  Effective Modulation Transter Function
NETD: Noise Fquivalent Temperature Difference
Signal 1o Noise Ratio at the Display

Mﬁ

Spatial Frequency

Flow of FLIR system requirements manual.
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e Part |l consists of treatments, in greater depth
anddetail, of the topics covered in Part . These
back-upn sections:

— permit the user to examine the sources of
the algorithms and charts used in Part I;

— provide means of circumventing some of the
limitations built into Part |;

— provide greater insight into the sources of
system limitations, and guidance in the
choice of options to overcome them.

Each worksheet has numbered lines with blanks
tabe filled in by the user. A line-by-line commentary
is provided to assist the user, somewhat in the
pattern of Internal Revenue Service Income Tax
forms.

Two parallel sets of worksheets are included, to
be chosen by the user, depending upon the level of
system definition avaifable. A flow diagram of the
worksheet structure is illustrated in the figure.

Utilization

The manual is currently in final review at the
Naval Weapons Center (NWC), preparatory to
publication.

To date, draft editions of the manual have been
used to validate the procedures against the existing
data base of FLIR system performance.

Requests for the kind of capability represented by
the manual have come from other elements of the
Targeting Division of NWC aircraft program offices
and from other Navy installations (e.g., the Naval
Training Equipment Center).

Impact

Reduced costs through use of the FLIR System
Requirements Manual will result because an
evaluation of a FLIR system for a proposed mission
can be done by the user in a matter of 2 to 4 hours;
there will be no computer time, no intermediary
specialists, and no waiting for computer printouts,
If a mismatch is found, a method for determining
the type of system change which would improve
the performance is also a part of the manual.
Sensitivity of the outcome to factors such as

« -
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weather, time of year, geographic region or flight
profile is also made explicit by the proceduresin the
manual.

Payoff may also be realized by avoidance of costs
of FLIRs with more expensive requirements than
called for by a given mission, or less operational
effectiveness than expected. Applications for the
manua! in mission planning are also expected.
Preparation of a set of algorithms for insertion in
the Joint Munitions Effectiveness Manuals (which
currently have no FLIR capability) is underway,
based upon the foundations of the FLIR System
Requirements Manual.

Research and Development Notes

The performing agency for this effort has been
the Targeting Division, Human Factors Branch
(Code 3152) of the Naval Weapons Center, China
Lake, CA, 93555. The responsible invididual was
Dr. C.P. Greening, Code 3152, (619) 939-3167.
Funding was provided in Program Element 62757N,
Human Factors and Simulation Technology. ari-
ginating in the Naval Air Systems Command.

The work which led to this manual was initiated
in 1972 under a series of contracts between the
Naval Weapons Center and various comntractors
{including Hughes Aircraft, General Research Corp.,
and Rockwell International), and funded in part by
the Target Acquisition Working Group (TAWG) of
the Joint Technical Coordinating Group for
Munitions Effectiveness{JTCG/ME), and in partby
the Naval Air Systems Command. These studies
and other related work provide a basis for estimating
the image characteristics required to perform
specific detection or recognition tasks, and the
means of relating these image characteristics to
sensor characteristics and mission performance.

The manual has been presented to the Military
FLIR community through publication of a summary
in the Proceedings of the January 1983 Infrared
information Symposium ({IRIS} Specialty Group on
Infrared Imaging. Two technical publications are
NWC TP 6139, Target Acquisition and Image
Quality, C.P. Greening and G.C. Savage, September
1979 (Unclassified), and NWC TP 6418, FLIR
System Requirements Manual, C. P.Greening, June
1983 (Unclassified).
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Program dynamics are:

APPLICATION

e Provide FLIR sensor suitability

6.2
EXPLORATORY DEVELOPMENT

o Determine refationships between FLIR
image characteristics and operator
performance

o Determine impact of operational
environment upon FLIR system
performance

e Develop computer models of

FLIR system operation

VOICE INPUT/OUTPUT FOR COMBAT SYSTEMS

Need

Combat System Architecture as it exists today
involves a rather large, complex information net-
wark. It also requires the ability to access informa-
ton rapidly, make a decision and then take action.
The man-to-machine communications required to
access this information and facilitate the decision-
making process are built upon a rather simplistic
and rigid control language. Generally this language
s implemented via push buttons, keyboards,
trackballs and footpedals on consoles equipped
with displays of such poor quality and resolution
that they would be totally unacceptable for a home
video game.

Voice technology(both recognition and synthesis)
isbeing examined as a potential method for reducing
errors, relieving operator workload and increasing
the overall efficiency of the system. Proper operation
of consoles at the speed demanded by high
‘eChnology warfare may require thatboth hands be
used to control simultaneously the various buttons,
*eys, and trackballs, while manipulating a footpedal

and monitoring several displays. Due to the quality
of console displays, all of these functions must be
performed in a very dimly lit space. To perform
these duties, a large number of highly trained
operators are necessary so that fatigued persons
may be quickly replaced.

Voice recognition is a method of inputting data
which is compatibie with the performance of other
tasks; eyes and hands are free to do other things.
The accuracy and reliability of a voice interactive
system is totally unaffected by inadequate lighting.
It is also believed that use of the voice may help
reduce some of the stress involved in completing
the required tasks.

Recognizing the potential of voice technology in
military applications, a Voice sub-group was formed
under the DOD Human Factors Engineering Tech-
nology Advisory Group (HFE TAG). The purpose of
the Voice Sub-TAG is to serve as a forum for the
exchange of ideas and information pertaining to
the development and application of voice tech-
nology.
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Approach and Results

Because it has been identified as an eyes-hands
busy system, the MK 68 Gun Fire Control System
(GFCS) was chosen for an initial demonstration of
voice input and output{l/ 0). Communications with
the MK 68 are normatly performed through the MK
167 console, which is a panel of buttons, lights and
displays. An operator pushes a button on the
console and a signalis then sent to the AN/UYK-20
computer. Upon completing the desired comput-
ation, the computer sends a message back to the
user in the form of either a display or warning light
o the console.

The addition of a voice recognizer and a syn-
thesizer to the system allows the operator to make
inputs to the computer verbally or use a combinatio::
of verbal and manual commands. Several manual
operations can be combined into a single voice
command (e.g., to “scrub console” manually could
require ten or more separate button actions). Visual
feedback is provided via the console as usual, with
the addition of a limited amount of voice feedback.

The feedback from the synthesizer is limited
because the operator is already functioning in a
noisy environment and constant verbal information
would probably be lost or ignored. The synthesizer
is employed when a verbal command to the com-
puter is unclear (e.g., "Did you say ...} and also to
add “visibility” to a warning message that the
operator might not see immediately (e.g., “Target
Out of Range,” which is displayed above the
normal area of focus).

AMK 68 Voice I/ O demonstration was performed
inan environment with a noise level comparable to
that found aboard a ship. This was done in order to
gain information concerning contro! of noise and
distortion and to prepare for actual shipboard
usage. A voice recognition terminal was then taken
aboard the USS BELKNAP (CG 26). A small group
of seamen who had no prior experience with voice
recognition devices and little to no experience with
computer programming were selected to experi-
ment with the recognizer. After a brief explanation
of how the recognizer works, the men learned how
to use the recognizer with a high degree of
accuracy. Results show that little training is
necessary in order to use voice equipment.

While this experiment demonstrated the feasi-
bility of using voice technology in a combat system,
italso showed that using voice as the only means of
communicating with machines may not always be
the best method. Combining voice technology with
advanced graphics technology and a variety of
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input devices will probably produce the optimum
approach. Also, using voice recognition to replace
simple button pushing may fail to utilize the tech-
nology to its fullest potential.

Utilization

Voice 170 is already being utilized in several
areas for training purposes. A natural foliow-on
would be to allow people who have trained with
voice technology to use it in their jobs. Both
recognition and synthesis rely on digitalization of
the verbal commands, the digitized commands may
be transmitted and used directly as input to the
computers with greater accuracy than can be
achieved by manually inputting a3 command that
was issued verbally.

In addition to applying voice technology to
individual console positions, it can be used in
conjunction with other technotogies to give the
Ship Weapons Coordinator(SWC) or Tactical Action
Officer (TAO)} immediate access to information
from multiple consoles and data bases. Also,
combining recognition and synthesis with other
technologies, such as large screen displays, video
discs, and pointing mechanisms may give the TAO
or Commander the ability to query rapidly the
various computers for any significant information,
make a decision, and implement it immediately.
Voice technology thus has potential for enchancing
the decision-making process. :

Voice is particularly well suited for use in areas
where there is dim lighting, or where keyboards,
displays and manuals may be awkward.

Impact

Using voice technology in the most beneficial
manner will require additional research in the
areas of human factors engineering, natural fan-
guage processing, and artificial intelligence. Addi-
tionally, operational requirements and performance
criteria for a voice-interactive system remain to be
defined.

Since voice communications are widely used
within combat systems, it appears that little training
would be required for voice recognition and syn-
thesis systems. A voice interactive system appears
to require less training than a totally manual
system. By reducing operator workload, an actua!
manpower decrease may also be realized.

By using voice technology, input to the computers
may be made directly by Commanding Officers as
well as the various console operators, and all
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feedback canbe immediate. The anticipated results
include a reduction in errors, time to perform a task,

and manpower. An increase in system efficiency
should also be realized.

When the cost of recognition and synthesis
hardware is compared to the cost of other 170
devices and coupled with reductions in manpower
and training requirements, a voice interactive
system is expected to be very cost effective.

Research and Development Notes

This work has been performed in Program
Elenf€nt 62766N, as Independent Exploratory
Development Task 2F66-212, in FY 1982-1983
and continuing. The responsible researcher has
been Mary Gail Pierpont, Naval Surface Weapons
Center (Code N32), Dahligren, VA, 22448, (703)
663-7458. A pending publication is Naval Surface
Weapons Center Technical Note 83-73, MG.
Pierpont, February 1983.

Program dynamics are:

POTENTIAL APPLICATION

Console operators

Ship Weapons Coordinator
Tactical Action Officer
Commanding Officer

>

6.2
EXPLORATORY DEVELOPMENT

& MK 68 voice 1/0 demonstration
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SIMULATION AND TRAINING DEVICES

In the Department of Defense, this area of People-Related RDT&E involves the “Development

of cost effective training equipment and technology that produce the needed performance for
operation and maintenance of military systems.”

The Navy needs training devices and simulators for several purposes: to improve readiness
through realistic exercise; to reduce training costs; to increase safety during practice of
dangerous activities; and to reduce the destructive impact of training activities on the
environment.

-
Projects in this category incude:

e Anti-Submarine Warfare Simulation Research Facility

o Augmented Visual Carrier Aircraft Recovery System (AVCARS)

« Diagnostic Performance Measurement for Carrier Landing
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ANTI-SUBMARINE WARFARE (ASW) SIMULATION
RESEARCH FACILITY

Need

The investigation of simulation techniques for
ASW training is motivated by a need to enhance
the initial training of ASW operators and to provide
practical means by which experienced operators
can maintain their skills. The complex skills required
for ASW specialists dictate a continuous pipeline
for training new operators and a facility capable of
simulating a realistic operational environment for
refresher training of experienced ASW operators.
The need for improved training is supported by
operational requirements from the air and surface
ASW communities to improve acoustic propagation
models, to improve table-top ASW simulators such
as Device 14E38 for the AN/SQR-18A, and to
improve refresher training for analysts of low
frequency acoustic spectra. Demonstrably, the need
is evident in a $400 million ASW trainer improvement
program ongoing at the Naval Training Equipment
Center (NAVTRAEQUIPCEN) over the next five
years.

Current technology uses expensive simulatorsin
conjunction with weapon system hardware to
perform ASW training. Cost constraints limit the
amount of formal training that can be provided. The
development of low-cost simulators for training in
specific ASW areas such as tactics and spectrum
analysis will provide a level of training that is
otherwise unattainable using the few large simu-
lators available.

When completed, the ASW Simulation Research
Facility will encompass a complete system to test
and evaluate ASW training approaches, ASW
ocean and target models, and ASW displays; and to
develop hardware and software requirements for
modification of ASW training systems.

Approach and Results

Development of the ASW Simulation Research
Facility will require procurement of a computer
system and display devices suitable for simulation
of ASW displays. A separate computer facility is
needed because of the security classification of the
data used in ocean and target modeling. The ASW
displays being developed cannotbe generatedon a
time-shared system accessible to many users. The
research to support the development of the simu-
tation facility is being focused on ocean modeling,
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target modeling, and display systems. The accom-

panying figure is an artist's conception of the
facility.

Modeling acoustic propagation loss in the ocean
environment is a difficult process. The different
models now in use present standardization and
support problems. Equally difficult is the problem of
interfacing training devices using different ocean
models. Different models, utilizing different theore-
tical approaches and different computer software,
will produce different resulits for the same ocean
environment. This project is concerned with the

design and development of a common ocean model
for all ASW training devices.

The acoustic or target modeling effort will inves-
tigate two methods for providing realistic targets
for training. A target model based upon use of
available intelligence data will be developed. This
will support training applications where it is neces-
sary to generate selected training scenarios or
simulate interaction betweén trainee decisions
and target response. For applicatons where data
from acoustic tapes of actual contacts can provide
suitable training, methods will be developed to
transform the acoustic data into spectral data in
digital form. This technique will provide realistic
data for a low-cost acoustic trainer for classification.

Finally, state-of-the-art technology will be
evaluated in order to develop ASW displays which
will present realistic intelligence to the operator
trainee. High and medium resolution display sys-
tems will be studied; microcomputers will be
evaluated for generating and driving low-cost ASW
displays; and engineering specifications will be
developed for an improved display system.

All of the above effort will be combined in the
ASW Simulation Research Facility to demonstrate
and evaluate the new models and display capa-
bilities. The facility will provide a test bed for new
ASW training concepts prior to initiating any pro-
curement action. Modular development of software
will provide a quick response to questions thatarise
during conceptual development or procurement.
The development of the facility will be coordinated
with all ASW projects at NAVTRAEQUIPCEN
through an ASW Steering Committee.
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MEDIUM )
COMPUTER RESOLUTION
TERMINAL DISPLAY

-
CABINET KEY:
INSTRUCTOR'S DIGITAL ANALOG ACOUSTIC OPERATOR
STATION COMPUTER TAPE UNITS PROCESSOR STATION
(VAX 11/780) {AQA-7)
©® PROBLEM ® OCEAN MODEL ® GENERATION * :!"E?:)LUTION
OF LOW
INITIALIZATION ® TARGET MODEL FREQUENCY DISPLAYS
® PROBLEM ® CONTROL ACOUSTIC
CONTROL FUNCTIONS DISPLAYS ® OPERATOR
® SIGNAL CONTROLS =
GENERATION ~ ’ ’ -

FIGURE: Artist’s Conception of ASW Simulation Research Facility.

Development of low-cost simulators for training
in specific areas such as spectrum analysis and
ASW tactics will be a major application of the ASW
Simulation Research Facility. The hardware com-
plement selected will allow demonstration of state-
of-the-art applications to table-top acoustic trainers,
generic operator consoles, and instructor aids for
problem generation and control.

Utilization

A concept for the ASW Simulation Research
Facility was developed which meets the require-
ment for a pseudo real-time system and the need
for a secure system to operate with classified
acoustic intelligence. Based on the concept, a
prototype facility has been established to demon-
strate the performance of ocean and target models
in providing effective ASW displays for training. Six
different ocean models have been modified to run
on the NAVTRAEQUIPCEN VAX 11/780 computer.
Hardware and software have been added to the
existing facility in order to stimulate its acoustic
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processor to produce spectral outputs for discrete
trequencies. The ASW Steering Committee has
developed an ASW Simulation Research Plan and
Roadmap, and the Facility has established a support
interface with ongoing ASW acquisition projects.
Of immediate concern is support for the Device
2085 Pierside Trainer; Device 14E27A Acoustic
Processor Operator Team Trainer; and the Device
14E35 SQQ-89 Operator Team Trainer. Support
has been planned for the 14E37/14E38 Table Top
Proficiency Trainers and 14A12 Team Trainers in
FY 1984 and the 20A66 Multiple Ship ASW Team
Trainer in FY 1985. In addition, the Facility has
been utilized to develop and provide specifications
for the ocean model 1o be utilized in the 14A12
Team Trainer when it comes on line. The Facility
was also utilized to modify the Sonar In-Situ Mode
Assessment System (SIMAS) Program for incor-
porationin the 14A12 ocean model. SIMAS provides
ocean prediction data from a data base which
includes the North Atlantic, North Pacific, Indian
Ocean, and Mediterranean Sea.

o

(7]

z . e
[ -
[+

b

w -

> -
&£ .
w -

"

Z

&

$= 1
Q. -
|~ EaSE
=
<. "-°
Q.-
m .
Q- -
2. 9
a .
e
&~
W)
¢‘ = .



ey

-------

Impact

Although this project is supporting ongoing
acquisition programs by providing an ASW technical
base for training, its main objective is to explore
new ground in ASW simulation technology for
training. The Facility will provide the necessary
computer hardware and software todemonstrate a
low cost “hands-on’’ acoustic trainer concept for
initial and mid-level ASW skills training. The tech-
nical base developed will support future trainers for
shipboard refresher training and instructor station
development for ASW training . In addition, the
results obtajned from evaluating ocean and target
models and various ASW displays will be used to
determine hardware and software requirements
for future ASW training systems.

The potential of the Facility as a test bed for ASW
systems research and evaluation has already been
proven. The Facility was used to demonstrate the
feasibility of entering a computer program via an
inexpensive line in lieu of a floppy disc. The
demonstration refuted a contractor’s statement
and request to add an expensive floppy disc system
to a piece of equipment under development.

Research and Development Notes

This project is being conducted by the Naval
Training Equipment Center (NAVTRAEQUIPCEN),
Orlando, FL, 32813, with funding provided in Pro-
gram Element 62757N, Human Factors and Simu-
lation Technology. It combines work initiated under
two earlier projects, Development of Computer
Models for Multiple ASW Trainer Applications, and
Simulation Techniques for Basic ASW Operator
Training. The effort was initiated in FY 1982 and is
scheduled for completion in FY 1985, The oroject

leader at NAVTRAEQUIPCEN is Dr. Leonard W.
Healy(Code N-74),(305)646-4491/5415. TRACOR,
Inc., 6500 Tracor Lane, Austin, TX, 78721, and
Sanders and Associates, Daniel Webster Highway,
South, P.O. Box 868, Nashua, NH, 03061 have
been the contractors. There are no published
publications at this time.

Program dynamics are:

APPLICATION

o Initial training
e Proficiency training

6.3
ADVANCED DEVELOPMENT

® Hardware configuration
& Software development
@ Instructional courseware

6.2
EXPLORATORY DEVELOPMENT

® Ocean modeling

® Acoustic frequency display
generation

® Data base preparation

e Target modeling

AUGMENTED VISUAL CARRIER AIRCRAFT
RECOVERY SYSTEM (AVCARYS)

Need

The development of AVCARS was initiated in
response to pilot observations during night carrier
landing that the pilot knows consistently where the
aircraftis during an approach, but does not have an
instantaneous prediction of where the aircraft is
going. Carrier pilots have adapted to this problem
with varying degrees of success by developing rigid
discipline to scan the indicators used in an approach,
greater reliance on “‘seat of the pants” and Vertical
Speed Indicator (VSI), and simple hard work to

develop confidence in their abilities. Nonetheless,
aviation statistics indicate reduced boarding rates
and increased aircraft accident frequency at night,
reflecting the need for additional carrier landing
aids for night operations. The need for a prediction
of future position, i.e., vertical descent rate cueing,
was determined to be a requirement, and an
improved carrier landing system was defined as an
adaptation of the Fresnel Lens Optical Landing
System (FLOLS) to display glidestope descent rate
cueing.
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Approach and Results

FLOLS provides primary glideslope displacement
information to a pilot making a carrier approach to
landing. The array of lenses and lamps provides a
virtual image which appears to the pilot as a single
light, dubbed the “‘meatball,”” located behind two
horizontal datumbars. As the aircraft moves above
or below the idea! glideslope, the meatball is seen
through higher or lower Fresne! lenses to give the
appearance of moving vertically above or below the
datum bars. For a carrier approach, the pilot, on
final, attempts to follow a designated glideslope by
keeping the meatball level with the datum bars.
TheWisplacement information provided by FLOLS
is helpful but less than optimum. Because the
meatball displays only displacement errors, there
are substantial lags between incorrect control
inputs and subsequent FLOLS error information. A

rate-of-change error must exist for some short

period of time before it produces a perceptible
displacement. Since the pilot is more directly in
control of rate than displacement, it follows that the
pilot could correct the rate error, if aware of it,
before a substantial displacement developed.
Although the need to improve the FLOLS display
was recognized, it had remained essentially un-
changed since its introduction into the fleet in the
mid 50’s. Two factors impeded a change to the
FLOLS display; first was the possibility of introduc-
ing ambiguous information into the display, and
second was the lack of a low-cost practical means
of generating and displaying rate information.

When the problem and concept were discussed
with researchers at the Visual Technology Research
Simulator (VTRS), Naval Training Equipment Center,
it was recognized that aircraft position from the
carrier could be very accurately calculated and that
visual technology was available to display rate-of-
change information. Accordingly, VTRS personnel
proposed that the proposed adaptation to FLOLS be
evaluated in VTRS before proceeding with modifica-
tion of fleet equipment and fleet evaluation. Given
approval, VTRS personne! modified the computer-
generated FLOLS image display in the simulator to
incorporate two vertical light arrays appearing as
bars or arrows extending up or down from the
inside ends of the datum bars to provide a display of
rate-of-change. The following figure illustrates.

Two approaches were developed to drive the
arrows up or down to provide rate information. The
first, designated the RATE display, drove the arrows
up or down depending on whether the meatball
was moving up or down. The second, designated

‘the COMMAND display, drove the arrows up or

down in proportion to the difference between the
actua!l and the ideal descent rates so that null
indications from the arrows would return the pilot
to or maintain position on the glideslope. The
arrows extended up when the descent rate wi: too
low and down when it was too high. While on

glideslope, indications from both displays were
identical.

RATE ARROWS
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FIGURE: AVCARS Modified FLOLS Display.
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The RATE display was proposed as a means of
unburdening the pilot of the need to estimate the
rate of ball movement while still scanning the
FLOLS, lineup cues, and Angie-of-Attack indexer.
The COMMAND display was proposed as a means
of further unburdening the pilot of the need to
decide how quickly to return to the glidesiope. it
also permitted the pilot to concentrate mostly on
the arrows thereby fessening the problem of
combining information from diverse display ele-
ments. No clegr preference for either configuration
could be established, so both were evaluated, as
well as the standard FLOLS (CONVENTIONAL)
display.

The final results indicated the COMMAND display
was better thanboth the RATE and CONVENTIONAL
displays, with the RATE display tending to be less
eftective than the COMMAND display but better
than the CONVENTIONAL. Approach performance
with the COMMAND display was more stable and
accurate. This assessment was considered statis-
tically reliable and substantial. Both COMMAND
and RATE displays were less effective at touchdown,
which was attributed to the sensitivity of the
arrows. Overall, the data substantiated the fact that
a rate-of-change display as represented by the
VIRS COMMAND display could aid glideslope
tracking to a greater extent than expected.

Utilization

On the basis of the successful evaluation
conducted on the VTRS at NAVTRAEQUIPCEN, an
existing FLOLS was modified for shore-based
feasibility demonstrations at the Naval Air Test
Center (NAVAIRTESTCEN), Patuxent River, MD.
During the period 22 January through 19 February
1981, a total of 20 actual flights {night and day)
were conducted at the NAVAIRTESTCEN. Initial
test resuits indicated the AVCARS provided valuable
sink rate cues which enabled the pilot to avoid large
ghdeslope errors. Useable AVCARS cues were
available at ranges up to 1'% miles at night with
proportional cues (i.e., pilots were able to discern

- Smallchanges in the magnitude of arrows)available

from at least % mile. The AVCARS cues permitted
the pilots to “lead the meatball” and thus make
Corrections for aircraft sink rate before the ball
Moved. Based on the qualitative results of the
shorebased evaluation, shipboard testing was
fecommended and approved to confirm the shore-
based data, evaluate the AVCARS under operational
Condirons, and optimize system parameters.

Successful shipboard testing was conducted on
board the USS DWIGHT D. EISENHOWER (CVN 69)
during the period 28 May through 1 June 1981. A
total of 94 passes were made, 48 day and 46 night.
The EISENHOWER memo summarizing the tests
stated, “AVCARS provided valuable sink rate cues
which enabled the pilot to avoid large glidestope
errors...” Pilots were able to correct to optimum
glide path with minimat overshoot.

Impact

Fleet testing has shown an average reduction in -

glidesiope error of 50 percent “in the middie” and
40 percent “at the ramp”’ when compared to the
standard FLOLS. This transiates into the increased
boarding rates and reduced carrier landing acci-
dent rates which were identified in the Needs
paragraph. The consensus of pilots who have flown
the operational tests of AVCARS was that valuable
and useable cues were provided. When asked to
identify problems with AVCARS their comment
was, “Nonel”

As a result of fieet evaluation, three preproduc-
tion models are being prepared by the Naval Air
Engineering Center for reliability and environmental
testing and further operational testing. A final
system design has been completed and production
award is anticipated in FY 1983 with fleet intro-
duction in FY 1984 Unit cost is projected at under
$100K. Initial fleet units will utilize the AN/ SPN-42
radar for glideslope tracking. Other all-weather
sensors have been tested for use in glideslope
tracking, and results are being evaluated. First
indications are positive for these higher perfor-
mance versions, but unit costs would increase.

Research and Development Notes

This project was initiated in October 1979;
operational evaluation is continuing. It was con-
ducted at the Naval Training Equipment Center,
Orlando, FL, 32813, by Mr. Walt Chambers and Dr.
Stan Collyer (Code N-732). Contractors were
General Electric, Daytona Beach, FL, and Canyon
Research Group, Orlando, FL. Funding for the
evaluation on the VTRS was provided in Program
Element 63733N, Training Devices Technology.
Project W1200-PN, Visual Technology Research
Simulator. The final report is Kaul, C. E., Collyer, S.
C..andLlintern, G., Gl/ideslope Descent Rate Cueing
ToAid Carrier Landings, NAVTRAEQUIPCEN Tech-
nical Report 1H-322, October 1980. It shouid be
noted that LT C. E. Kaul originated the conceptas a
result of his first night carrier landing experience,
and participated in the project throughout.
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Program dynamics are:

APPLICATION

o Fleet implementation

o Enhance safety and efficiency
of carrier and field landings

t

FLEET TESTING

. @ Conduct operational tests
e Compiete development of specs
for production mode!

6.2
EXPLORATORY DEVELOPMENT

6.3
ADVANCED DEVELOPMENT

e Optimum location of indicators
® Optimum number of lights _
@ Color of lights

® Accuracy requirements

o Develop engineering specs
e Procure and test preproduction
models

6.3
ADVANCED DEVELOPMENT

- .4
® Conduct proof-of-concept evaluation 5
e Evaluate alternative solutions on R
simutator ]
® Provide inputs to shore based ."1
feasibility model 2
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DIAGNOSTIC PERFORMANCE MEASUREMENT
FOR CARRIER LANDING

Need

Carrier landings are an integral part of the
mission capabilities of several aircraft communities.
However, the boarding rate, glideslope control,
safety factors, and other performance indicators of
night landings are generally inferior to daytime
performance {gr both Fleet Replacement Squadron
students and fleet pilots. The increased likelihood
of a student having to be retrained due to night
disqualification can delay and even prevent entry of
otherwise qualified pilots into the fleet. In addition,
pilots being retrained consume fuel, trainer time
and other resources.

The two primary training devices available for
carrier landing training are the aircraft used during
Field Carrier Landing Practice (FCLP), and Night
Carrier Landing Trainers (NCLTs) such as those in
use by the A-7 and A-6 communities. In a typical
FCLP “"bounce” period, the Landing Signal Officer
(LSO} grades and records several comments on

each of the 10 to 12 landings or passes made by

each of the 10 10 12 replacement pilots. In the past,
management of landing performance data was
entirely manual and very time consuming. As a
result, it was not feasible to provide detailed
diagnoses of landing problems or trends for any
individual pilot.

Approach and Results

The objective of this project is to develop a
preprototype, computer-based, diagnostic debrief
aid for use by LSOs in pilot carrier landing training
and proficiency maintenance. The application con-
sists of providing LSOs with information from an
automated performance measurement system in
order to improve pilot training during Carrier
Qualification (CQ) training. The major concept is
that training media are integrated between the
aircraft and the training device (e.g., NCLT). The

- approach is to optimize trainer utilization based on

an analysis of landing problems experienced in
actual aircraft. The landing problems are analyzed

-from LSO remarks (not voice calls) made during
FCLPin preparation for actual carrier landings. The
NCLT is used with the FCLP to prepare students for
the carrier.

The automated performance measurement sys-
'em, called Automated Performance and Remedial
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Training System (APARTS), is illustrated in the
following figure.

APARTS incorporates a number of fundamental
principles of learning, motivation, and visual per-
ception, in such a way as to organize and display
information in formats that enhance user accep-
tance. Some of the resulting characteristics are:

o Individualized diagnosis of student landing

probiems in the aircraft. Diagnostic information
is organized and summarized in a way the
instructors understand. In addition to providing
new information and formats, APARTS also
performs all of the administrative performance
record keeping tasks for the instructor.

e Almost immediate knowledge of diagnostic
results.

® Provision for prescriptive remedial actions in
the NCLT to correct diagnosed problems.

e Individual trend information so students and
instructors can identify consistent or incon-
sistent changes in problems over the course of
training. -

e Normative data from which individual progress
and achievements can be compared with per-
formance by other students, aircraft types.
environmental conditions, etc.

o Feedback display in an easy to process visual
mode.

e Hardcopy printout of data for student use.

e User-friendly automated system which is easy
10 use by the student or instructor, prompts the
user in conversational language, corrects user
mistakes, cannot be hurt by the user, is smati
and portable, and maintains privacy of student
data through controlled access.

Results obtained during the evatuation of the
APARTS conceptinthe A-7 Fleet Readiness Squad-
ron({FRS) showed that use of the system contributed
to improved glidestope control and night carrier
landing boarding rates. Additionally, potential stu-
dent disqualification was identified by student
performance trend analysis as early as the fifth
FCLP training period. APARTS diagnostics were
helpful in determining the remedial training re-
quired for the successful completion of carrier
qualifications, thereby reducing the number of
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FIGURE: Automated Performance and Remedial

Landing Practice

Diagnostic
Feedback

LSO Inputs Data
to APARTS

Training System (APARTS).

recycled students. Similar results are occurring in
field evaluations at A-6 and F-14 FRSs.

A modified APARTS performance analysis could
be used effectively in student LSO training, since
LSOs develop individual trends much the same as
do pilots. LSO trends, such as slow detection of
lineup error and slow determination of critical
wave off points, can be documented through per-
formance data analysis during training in the NCLT
and in the existing LSO reverse display simulator.
Use of modified APARTS should result in the
grooming of an LSO who is more capable, much
earlier.

Utilization

As a stand-alone LSO training aid, APARTS will
be applicable to all carrier aircraft and to all flight
simulators with carrier landing capability. Initially,
feedback is needed most to aid pilots transitioning
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to high performance fleet aircraft. Eventually ali
squadrons, carriers and air wings will have APARTS
capabilities. Specific carrier capable aircraft include:
A-4, A-6, A-7, AV-8A, C-1, C-2, EA-3, EA-6, E-2,
F-4,F-14,F/A-18,RF-8,S-3,T-2 and VTX. Specific
carrier landing capable simulators include: 2F112,
2F122, 2F110, 2F119, 2F103, 2F95, 2F92A, and
2C63.

A data base of normative landing problems for
LSO use is a potential by-product of this effort. The
data base will describe normative landing trends
experienced by different aircraft types, student
categories, and training environmental conditions.

Potential payoffs of APARTS include:

e Decreased aircraft fuel costs due to reductions
in student recycles.

e Increased carrier safety through increased pro-
ficiency.
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) e Reduced instructor administrative and diagnos-
tic workload.

@ A data base of normative landing problems for
instructor use.

e Adatabase for LSO orientation in LSO School.

’ In addition to LSO and pilot training, APARTS
methodology has potential application to other
structured training scenarios such as weapons

delivery training, which involve voluminous

amounts of performance data and analysis.

The responsible researcher on this project was
LCDR Larry Frank, USN, Naval Training Equipment
Center (Code N-712), Orlando, FL, 32813, (305)
646-5130. Contractor support was provided by
Dunlap and Associates West, Inc., 920 Kline Street,
Suite 203, La Jolla, CA, 92037. The project was
funded in Program Element 62757N, Human
Factors and Simulation Technology, Subproject
WF45-526, Training Devices and Simulation.
Further effort is anticipated in Engineerisig Devel-
opment. Work was initiated in June 1981 and this
Exploratory Development will be completed in
February 1984. There have been several Technical
Reports and Papers. Two of the more recent are;
Breidenback, S. T.and Brictson, C. A, Fie/d Demon-
stration of the Automated Performaice Assessment
and Remedial Training System (APARTS), NAV-
TRAEQUIPCEN 80-D-0011-0023-1, in press; and
Breidenback, S. T. and Brictson, C. A, Development
of the Automated Performance Assessment and
Remedial Training System (APARTS): A Landing
Signal Officer Training Aid, NAVTRAEQUIPCEN
79-D-0105-1, June, 1981,

d Research and Development Notes
1
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Program dynamics are:

APPLICATION

e Carrier gircraft

e Carrier landing capable
trainers

e LSO School

o Weapon delivery training

¢ Other training systems
requiring diagnostic feedback
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6.4
ENGINEERING DEVELOPMENT

e APARTS

EXPLORATORY DEVELOPMENT

e Performance measurement
® Training effectiveness evaluation
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) INDEX TO PREVIOUS ANNUAL REPORTS

Because there have been five previous annual reports, it is becoming increasingly possible to
engage in a retrospective overview of the pragrams which have been and are being implemented.

l This Index provides such an overview, (
{
Report Page '
MANPOWER AND PERSONNEL’ { i
Economiic Research on Navy Manpower Problems . ..vovreverseeernenananennennns 1 14 f 4
The Naval fﬁrsonnel Pay Predictor, Enlisted (NAPPE)Model ............c.. .ot 1 8 1
q Methods for Adjusting Military Pay . ...ttt iiiinerirnnnnnnenens 5 5 . |
Billet COStMOOEIS .« i ci it iiiiniinnisssoonetasasennssnasssnssaossoneassonas 4 12
Force Structure Simulation Model (FAST) Development . ......viiieitnnnienneeens 1 18 E
A Model for Forecasting Accession Requirements. . .......cciiieiiiiieienerrannns 3 12 ?
A National Survey of the Intentions of 18-25-Year-OldstoEnlist .. ..o vvenneenennan 2 7
' A Computer Model to Determine Accessions from Various Commissioning Programs . ... 2 10
b ) Naval Academy Selection Procedures . ......vuureererinvnernetnsoeenreeenensons 1 7
H More NROTC Engineering/Science Majors .. ... cvov ittt iiiiiiiriotninennennnnen 3 10
1 A Computer Model to Forecast the Impact of Changes in the Fleet/Shore Balance....... 2 12
's Determining Shore Activity Workload from Fieet Configuration ...........ccccvnnn.. 5 6 j
o) Laboratory Workforce Planning with a Conversational Manpower Model .............. 1 16
H A Model for Sea Duty/Shore Duty Rotation. . . v o vvveeiinrecetrinrernononaesannnss 2 13 . B
lmplementation of Armed Services Vocational Aptitude Battery (ASVAB)
R Validation Research.......... et e eneresetassteeas et teant et aa e anoaenn 2 9
b § Unbiased Recruit ASSIGNMENt. . o vt v veettntvareeeesacronsnenssscssnsssansnssns 1- 1
. Computerized Adaptive Ability TeStNG . ..o ci et ieiernnonrecrscensceassenssonss 2 8
2 % Compuierized Adaptive Testingof Ability .. . ..o vttt it iiieiseirncenesas 3 8
. Computerized Navy Recruiting, Assignment, Counseling, and Testing . ... 4 10 1
Improving the Efficiency of Psychological TeSting .....ccoiiiiienriincenneenasnanes 5 1n 1
Conference on First Term AtFitioN .« .o vieieneie i iatursennnsocassensnanansens . 1 19
Success Chances of Recruits Entering the Navy (SCREEN) . .. .. ..ociveniiiineennnnns 1 9 .
Reducing Attrition from Navy and Marine Corps Basic Training .........ovviienanesn. 3 7 g
Reasons for SepParation .. .o.uieieiianiestraaneerorsressreanasssocananensonsns 5 12
Retirement Analysis Model (RAM) . ............0vu e te e erasateest et 2 14
Survival Tracking SYSIEIM .o v v v vttt eennrnrieenernsessssnssssossasnssssnssnoens 5 8
Improving Data Entry to Large Computerized PersonnelFiles ... ........ooveiveeenn, 2 10
Improving Personnel Records Managementinthe MarineCorps . .. ...c.ooeiivnnn.. 2 1
Improving the Management of Recruiting Resources ........c.coiiiiiiiiieenenrennn 4 9
Improving the Allocation of RecruitingResources ... ... ... viiiiiiianinnnneen, 5 9 "
SeleCtion Of RECIUITEIS v vttt te ettt enessososeanersseenenensoooennaensnes 3 12 N
Selecting Recruit Company COmMMAaNdErs . .......vevueeuranennornerneeneenenens 3 13 : ‘é‘.‘ -
Selection of Marine Corps Drill InStructors . ........cctiviiiiieronerrvonaecssonans K] 11 W
improved Muitifactor Weighting System for Enlisted Advancement ...........ccconvnts 1 10 %
Career COUNSEIING. . .\ vv vt ettae et ettt e ane e sttt sttt eoaanasersnnnnns 1 17 E NN
Tracking Gender-Integrated Crews . . .. .o vt iuen e iinn ittt iiinniarseaneneenns 4 13 €
Reducing the Cost of JOb ANalysis SUIVEYS « . v vvvvtvtenennianiinnnereeenrreneesn. 4 7 IR
Etfects of Inflation on the Navy Procurement Workload. .. ... vvirtinnrineeinnneennn 3 9 MR
Productivity 8nd MOtiVatioN. . ..o vt i v et ieainsnesuronsrnsnosnnessnssoosonas 1 12 ‘ ;;-'
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MANPOWER AND PERSONNEL (Continued) -3
Identifying Impediments to Navy Industrial Productivity. . .. ... oo ieitniineiiienenenn. 4 8 L
Performance-Based Incentive System for Greater Productivity . . o . v v v vveviienenenns 4 14 e
v Conference/Survey on Cost-Benefits of Recreation .............c.ciiiiiiiiiana, 1 20 o
. Technique for Interactive Systems ANalysiS. .. ......cviiirrereraernnreenacnnsons 1 15 R
. EDUCATION AND TRAINING
" Instructional Systems Development and Effectiveness Evaluation . ................... 1 44
Instructional Quality INVeNtory . .. ... it iiinirnnenoresnnnsonossoensssaes 2 38
Instructional Quality Inventory: Quality Control for Courseware ..............cccienen. 4 30
Computer-Based Training Systems ...........iiiiiiiitieriiiiniineirerinneens 2 39
The Navy's Computer Managed InSIruction System . .........ctiiiierurvarscensron 1 43
. Imprayéing the Navy's Computer-Managed Instruction System . .........covevernne.us 5 17
Automated Testing of Performance in Computer-Managed Instruction ................ 2 -35
Q A Computer-Assisted Individual Study Program . ..........ciiriiiaiainrnennnans 2 a3
Computer-Assisted Study ManagementinaNavy "C”"School .........c.ciiiiivnn.. 5 18
Modeling the Costs of Specialized Training . ........c.ciitiitininennannennsannnnon 1 47
JOBS: Instruction in “A” School-Related Basic Skills .. .........c...cooiiiivin, 3 33
Implementing the "JOBS " Program . . ...ttt ittt iencronenctansoannns 4 33
Enhancing Computational Capabilities . . ... .. ..o ii it iiii et cii it nraraaea 5 20
Reducing Front-End-Loaded Training . . .« .o cvviiii it iieereaneecnanneranannsns 5 22
Recruit Training Preview Reduces Arition . ..ot iiee i rneranerennearoscsnanas 2 41
Individualized Instruction in Mess Management Training ... ....o.civevinenennunn, 1 46
Feasibility of Various Shipboard Instructional Delivery Systems .. - ... v ovveeenenrnenes 1 M
Testing Out a Shipboard Computer-Managed Instructional System ... ............... T 2 33
Shipboard Training for the Shipboard Environment. . ... ...t rrinenrnerenanns 4 29
Development of a Tactical Action Training Environment (TATE) .......covininunenn.. 2 34
Desktop Computer Used to Enhance Submarine Tactical Training ............vovvnn. -2 37 ¢
Microcomputers in Shipboard Submarine Tactical Training . ........ocveiennnnrn.n. 3 35 I S
ECCM Training Through MiCroprotesSors & . vu v e vt e et iineenuranseeseenanseaennese 4 32 i e ams
Personnel Readiness Training .. ...ooiniiiiiiiiniiit it et iianeaennronannnns 1 42 : .
USMC Rotary-Wing Air Navigation Training .. .......c.iueeeeenneaeaeenroraananns 2 37 ; L
P-3 Aircrew Training Program . ..o vitne ittt innectaseennsassnaesenesans 3 31 !
Communication and Managerial Effectiveness .. ......c..citiiiininnrranenraasnns 3 34
Job Enrichment Techniques for Marine CorpsLeaders . ... ..c.ocvviiiiennnreneeans 3 31
Evaluating Methods for Equal Employment Opportunity Training .. ... ...oovvennvnn.. 2 41
Establishing Ligison with the Nation's Schools .. ... .vti it iniiniiennrannaeneenass 2 42 ; -
HUMAN FACTORS ENGINEERING ) :
Comparing Male and Female Performance in Non-TraditionalJobs .. ................. 3 20 :
Design of an Integrated Bridge System .. ... cuurrinetiieenieeananeaacnancnnnns 1 24 o '
Shipboard Facilities MaintenanCe. - « . .. vveuneesveerennnnnannseeseeeeennnnnnnns 1 26 Q-
Improving D&T Operator Performance ... ....uveu v i e nneaiaeernrereenernennnns 3 17 W
Evaluation of Potential NTDS Symbols . ... v vttt iiitieiaese e inerennnnnnnns 3 25 E~ JESES
Effects of Operator Interface on System Cost Effectiveness . ......c..cccveereinnnnnn 2 20 e '_-'_-'.-'
Computer Assisted Methods for Human Factors Engineering Design and Evaluation . .. .. 1 36 H
Human Factors Engineering Technology for Test and Evaluation of Systems. ........... ] 38 E =
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HUMAN FACTORS ENGINEERING (Continued) hp
V/STOL Human Factors Planning . ........vevreenrnereosonnoesoconesanosannss 1 23 RN
‘ Sensor/Display Quality for Target ACQUISIION . . .. ..o ovirververnnnerrneaoeasannnns 1 30 T
‘ Operator Performance with Imaging SyStems ... ......vri e iiiernenseaneorranns 3 24 -
‘, Target AcQUISItion and TArget VISIDIIItY - « ..« ....nuennneenneeneenncsnennenneennns 2 22 L
! Improving Air-to-Air Target Sighting . ... ...uviriune et iaanernienecaansonnes 4 21 ‘ )
Human Factors Engineering Technology for Voice Interactive Systems(VIS)............ 1 31
Man/Computer “Voice Interactive Systems” Technology . . . .. .. coiviiieniennnnnnns 2 21
Landing Signzl Officer (LSO) Display System. . . ... .. v ittt eiieisnnerrsrsannns 1 29 .
Visibility Requirements for Underwater Information Displays .. ........... eeesioneas 2 26 v !
+ Operator Control of Underwater Teleoperators and Vehicles .........c.covvvvevinn.. 3 22 ’_
Crewstation Assessmentof Reach(CAR)Mode! ............ciit it iniannncoans 2 23 ]
perator/Maintainer Equipment Handling Evaluation . ettt eevee et v saaeas 2 24 -
MatchingMenandMachines. . .....c.ccviiiirinritireersseennessecasennannans 5 32
Designing for Maintainers . ........c.uuiiiiitiiriaenerososansoasssssnnasncsas 5 28
H Color Coding of Cockpit Displays . ...cciii vttt iiierivetanennnnssanaanasanss 1 28
‘ Measuring Air Combat Performance ..........cociiiiiinin it iereriencensenanss 2 19 }
_ Energy Management Display for the Air Combat ManeuveringRange . ................ 3 26 R
. Aids for Human DeciSionmaking . ........uvevieenineeuneensnsessnessnnesanssnns 2 25 S
Designing Computerized Decision Aids for Airborne Systems. ..........ccoouun. ceneas a4 23 SR
Navy Technica! Information Presentation System (NTIPS) .. .......coiiiiiiiienens 1 32 IR
Documentation of Ejection Procedures. . .. ... iiiiiiiineernrneneroaracsaanracanns 1 34 p
Navy Technical information Presentation System (NTIPS) .. ............cciavans. sees 2 28
Navy Technical lnformation Presentation System (NTIPS) . . .........coiiniaan PP 3 18
Planning for the Implementation of NTIPS .. .. ... .. it iiii s aeseaes 4 19
Software Design Specifications for an Interactive Medical Diagnosis System ........... 1 27
Designing Software Documentation . . .. ..o vv i iiieeieceecnsnescernsosossnnaas 5 27 o
Energy Management in Navy Family Housing .. .. oo v iiiiiniievanvnrrinenaans 5 31 e
SIMULATION AND TRAINING DEVICES .
Visual Technology Research Simulator (VIRS) ... iiiiiaireneiioanenenas 2 48 L
Agpplications of Computer Voice Technology ..........oiiiiiiiiinraneneserosans 5 44
Automated Air Traffic Controller Training System . .. ... iiiiiiiieiiieiiiiiiienes 3 42 '
Advanced and Synthetic Firefighting Simulators .. .. ... . o ittt iieeneeenns 2 46 A
Advanced Fire Fighting Training . . .. . vt viiiirstiiieisnresntesanasaacsssosssns S 39 h .
Simulation for Advanced Submarine Tactical Training .........c.ccovviniiinevecnnsn 4 39
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