RESERVE COMPONENT TRAILNING

Commander wWilliam T. Rice, USHNR,

Office of the Deputy Assistant Secretary of Defensey
{Guard/Reserve Readlness and Training},

Jesse Orlansky and John Metzko,
Institute for Defense Analyses
Alexandria, Virginia

ABSTRACT

The relative costs of Active forces .and Reserve forces make Guard and
Reserve units increasingly important in defense planning. With the incep-
tion of the Total Force policy, the training objectives of Guard and Reserve

units became the same as those of .Act

ive units with similar missions. The |
other side of the economic coin that favors Reserve forces is less_time and

equipment for training, fewer training areas, and poorer training facilities.
These factors plus geographic dispersion of Guard and Reserve units make the
training environment for Reserve forces much different from that for Active

forces. This paper is a progress report

of a study of technology and procedur
Reserve components of the Services.

on Phase 1, Army Reserve components,
to improve training programs of the

The study methodology for Phase 1 is

expected to be used for subsegquent phases that examine the Navy and the Alr

Force.

A. GENERAL

Under the Total Force Concept, per-—
formance standards and training objectives
for Guard and Reserve units are the same
as those of Active units with similar mis-
sions. However, the differences in econ-
omics of full-time and part-time forces
and in learning reinforcement associated
with training timetables for these forces
make it necessary for the Servigces to use
different training strategies for Active
components and Reserve components (Guard
and Reserve). There is general agreement
that strategies for training the Reserve
components (RCs) have not, in many cases,
provided units with personnel trained well
enough to meet their service performance
standards (for example, see Ref. 1, a
recent Defense Science Board repeort).
Thus, the Office of the Assistant Secre-
tary. of Defense (Reserve Affairs) and the
Institute for Defense Analyses have under-—
taken, in late 1985, & study of major
elements of those strategies, viz., train-
ing technology and training procedures.

Purposse

The objectives of the OASD(RA)/IDA
study are to (1) identify significant .
shortcomings {(if any) in the use of tech-
nology, training devices, and procedures
te train the RCs of all Services, and (2)
make proposals for the development and
acquisition of cost-effective training
devices and procedures needed to train the
RCs.

Scope

The study focuses on sustainment and
unit training, vis-a-vis institutional
training, and on enlisted personnel only.

Approach ] B

Inasmuch as identifying technology
and procedures to meet training needs of
the Service RCs means finding the most
promising training investments, our study
involves evaluating the effectiveness and
costs of training media.*

B. ARMY RESERVE COMPONENTS

. Because of recent congressional in-
terest in nonsystem training devices**

for the Army Guard and Reserve, the first

phase of the study is concerned only with
the Army RCs. The paper describes our

methodology, which is outlined in Fig. 1,

¥Selection of a "medium," or equivalently
a "training device," implies selection
of an encompassing “"instructional sys-
“tem,” in which courseware (which is the
substance £o be learned)_and software
(which calls up the courseware as needed
and controls the medium according to an
instructional strategy) are arranged to
advantageously use capabilities of  the
medium (e.g., printed material, audio-

- yisual equipment, videodisc, etc.).

*%p "nonsystem®” device supports general

~military training, or more than one
system or item, or several different
types of equipment {(an example: MILES,
multiple integrated laser engagement
system). A "system" device is designed
for use only with a specific system or
item {an example: M48 tank Turret
Trainer). This study will consider
both types of training devices, as )
appropriate.. . - s
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and our progress in the Phase 1 effort.*
Follow-on phases of our study will ad-
dress Navy and Air Force RCs. As you .
will see, that progress. is uneven. While
we are well along in our effort to col-
lect generic cost data, our efforts to
estimate the costs and the effectiveness
of media for specific applications in-
volve collection, evaluation, and analy-
sis tasks, many of which are still to be
performed.

DEFINE TARGET
POPULATION
FOR TRAINING

h

IDENTIFY TASKS
FOR WHICH TRAINING
IS NEEDED

DETERMINE THE
CHARACTERISTIC
LEARNING EXPERIENCE]
OF EACH TASK

A

[ EVALUATE IDENTIFY
EFFECTIVENESS|, MEDIA . COSTS OF
OF MEDIA OPTIONS MEDIA
OPTIONS OPTIONS
COMPARE COSIT- -
EFFECTIVENESS| _
*  OF MEDIA
OPTIONS
FIGURE 1, Media Selection Procedure

1. Training Environment

Qur initial study effort examined
how RC training needs are shaped by the
RC environment. We want to describe the
principal characteristics of that environ-
ment--viz., training time, gecgraphic
dispersion, and facility suitability-- -
statistically so that their "impact on the
utility and cost of training devices and
procedures c¢an be measured.

A general idea of the overall prob-
lem of sustainment and unit training in
the Army RCs is conveyed by some aggregate
statisties: More than 600,000 soldiers
with over 400 M0Ss (military occupational
speclalties) in approximately 6,900 units
at nearly 4,000 stations. Specifiecally,
the Army National Guard (ARNG) has 3,457
units and 2,858 armories; the average
armory accommodates 148 enlisted person-
nel. The Army Reserve (USAR) has 3,438
units and 1,098 reserve centers; the
average population per center is 202

*Besides the presenters of this paper, the

following IDA analysts contributed to the
Phase 1 effort: Bruce Angier, Joseph
Domin, and Mark Knapp.

enlisted personnel. In both the ARNG and
the USAR, many armory/center populations

reflect a variety of MOSs, few billets of

any single MOS, and few experienced in-’

~ structor NCOs (non-commissioned officers).
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And in both the ARNG and the USAR during
11 months of the year, the RC soldier
availability for training (2 days/month)
is .10 percent of the (20 days/month}
avallability of his Active Army counter-
part; it is 50 percent for the month in
which the Reservist/Guardsman is on .
2-week active duty.

In order to determine the effect of
environmental factors on Army RC train-
ing, a sample of MOSs was selected in a
two-step process. First, from the system’
of 32 Career Management Fields (CMFs),
which the Army has established to admin-
ister clusters of related MOSs, 13.CMFs
were found to have combined ARNG and USAR
populations greater than the corresponding
Active Army populations; Table 1 shows the
current authorized strengths of the CMFs
by component. Second, after replacing
CMF 97, Band, by CMF 31, Communications-—
Electronic Operations, the largest popula-
tion MOS in each of the 13 large-popula-
tion CMFs was selected for the study sam-
ple; Table 2 indicates that these 13 MOSs
account for between one-third and one-half
of the populations of each Army component.
TABLE 1. CURRENT AUTHORIZED_ STRENGTH BY
CAREER MANAGEMENT FIELD

53 AMMUNITion ™ = T = T

€3 MECHANICAL MAINTENANGE

© &t TRANSPORTATION o w m
ICX.

81 _ TOFOGRAPHIC ENODINEERING _ ., o =
B4 © PUBLIC AFFAAS AND AUDIO-YISTAL
Br MEBCAL _ _
N

33 AVIATION QPERATIGN

FOOD SERVICE

Source: PERSACS (Ref, 2} T0TAF

TABLE 2. LARGE POPULATION MOSs
COMPONENT POPULATION

Mod oM nne S - ACTIVE QuanD REIERYE
1B 1 INFANTRYMAN A7, C34 “EBd 14,7t8
12e 12 COMBAT ENGINEER 7,573 20,098 5,558
135 13 CAHNON CREWMEMBER 20,700 17,758 3,804
" 19 MS-ME8 ARMOR CAEWMEMBER 12,607 13,133 2908
3K a COMBAT SIGHALLER [ X154 8,221 2,564
[ 153 54 HBG SPECIALIST 8,281 2,388 2,568
i 5 HEAYY gaute, 1,302 3,707 1313
[~} 3 &3 UGHT WHEEL VERICLE MECHANIC 17,708 15,884 §.5aT
S4C 84 MOTOR TRANSPORT OPERATCK Fa12 18,383 3,267
e kal ACMINISTRATIVE SPECIALIST 18408 T.718 18,284
TEY 76 UNIT SUPALY SPECIALIET 17,832 12,153 T4
PIA 81 MEDICAL SPECIALIST 12,269 B.393 E5t0
. E 1] o4 FOOD BERYICE SPECIALIST 17.a74 17782 2,348
TOTALL w — = = O T T pr ey TT4,26T 04,387 YRR
PEMCENTAGE OF GOMPONENT = - = = = = = w 3 -~ a4




C. MEDIA SELECTION

1. Training Target Populations

Three bases are used for selecting
target populatlons for training. First,
the large- populatlon MOSs used to develop
density distributions also prov1de target
populations for gauging the cost-effec~
tiveness of alternative training devices
and procedures. Second, since some. 1mpor—
tant technologies available for training
might not be appropriate for the large-
population MOSs, other MOSs that are asso-—
ciated with topical training devices that
reflect advanced technologies may be
selected.__And third, special attertion

will be given te maintenance MOSs inasmuch

as many RC soldiers work on trucks, ar-
mored vehicles, helicopters, electrical
and electronic equipment, and weapons of
all kinds; Table 3 shows that the strength
of combat service . support, which includes
maintenance personnel, is especially heavy
in the Reserve. For our sample set of 13
MOSs, 23 percent (MOSs 11B, 13B, and 19E)
are in combat arms, 31 percent {MOSs 12B,
31K, 54E, and 62E} are in combat support,
and 46 percent (MOSs 63B, 64C, 71L, 76X,
and $4B) are in combat service support.

TABLE 3. CURRENT ARMY AUTHORIZED
STRENGTH-—-POPULATION FRACTIONS &
BY FUNCTION2

COMPONENT
FUNCTION " | active | Guaro |Reserve
COMBAT ARMS® .31 034 015
COMBAT SUPPCRT® 025 0.24 023
COMBAT SERVICE SUPPORT | 0.44 o.42 p.&2
TOTALS 100 1.00 1.00

2 saurce: PERSACS (Ref. 2)
b Ingudas CMFs 11, 13, 16, 18, 19, 23, 27, 67, and 93,

¢ Inciudes CMFs 12, 28, 29, 31, 33, 51, 54, B1, 95, 96, 98, and part of CMF 74
(MOSs 348, +F, -H, -K, -L, -T, -¥, and -2,

d [ncludes CMFs 55, 63, 64, 71, 76, 79, 84, 91, 92, 84, 97, and past of CMF 74
(MCSs 74D, -F, and -Z).

2. Reguired Training

An MOS designation implies that a

soldier has certain skills, each of which

implies abilities to perform a set of
tasks. Bach MOS typically encompasses
several dozen tasks, which are identified
in a "Soldier's Manual." For the 13-MOS
sample, the average number of tasks per
MOS is 71. Tables 4 and 5 illustrate
common tasks and MI101Al (105mm towed
howitzer) tasks, respectively, for a MOS
138 Skill Level 1 Cannon crewmember.{3)
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_TABLE 4. COMMON TASKS FOR MOS 13B

SKILL LEVEL 1
CANMONEER

'MEMM: A POSITION TO RECHYEMPLACE A HOWNZIR
mmg;lvﬂ FIRE m%ﬂ DATA ON DA FOMM 4313

-o- . BAPLACE/RECOVER AMING POSTE

AMMUMTION
10AD HOWITZEN AMMUMITION OR VEHICLES
STORE AMMUNTTION I PREFARATION FOR FIRMG

CREW-SEAVED WEAPOIB
- PERFORNM OPERATOR MANTEHMCE OK 4 MOJ MACHINE GUH AND ANMUNMTION

PAEPARE A RANOE CARD FOR A M2 MACHNE GUN
PEREGAM OPERATOR MAINTENANCE OH A CALIFER 20 UACHINK GUN Mﬂ mmﬂ
LQAD, REDUCE A STOPPAGE, UHLOAT, AND Cl.m i CAUSBER 58 MACHH
ENGAGE TANGETS WITH A CALIBER 50 MACHINE
wuuwnﬂmaw«:ouncmsmnmlm
MOUNT/DISMOUNT A CALISEN .5 Im! QuN

COMBAT TACTICS =
NSTALL AND OPERATE FILD TII.DHO'I!

. mvternou

[WINE THE ELEVATION OF & POINT ON THE GRCUND USING A MAP
nermnulmmuummmammm

COMMUNICATIONS
UBE YISUAL HIGNALS T4 CONTROL IOVEIENT
CANNCN MANTEMANCE T =
PREPARE DA FORM 2508 (EQUIPMENT INSPECTION AND MAIKTENANGE WCRKSHEET)

TABLE 5. M101Al TASKS FOR MOS .13B
SKILL LEVEL 1

CANHONEER .
PREPARE SEMIFIXED AMBUNTION FOR FIRIHG.
BORESIGHT THE DIRECT FIRE TELESCOPE USMG A DISTANT AIMING POINT
BORESIGHT THE DIRECT FIRS TELESCOPE USING A TESTING TARGET
SETILAY THE CANNGN FOR QUARRANT WITH THE RANGE GUADRANT
MEASURE THE GUADRANT WITH THE RANGE CIUADRANT
SIGHT ON A TARGET WITH THE DIRECT FIRE TELESCOPE
E/ASSEMOLE AND FIRING MECHANISM
LOAD AND FIRE A PREPARED ROUND

CANNOH MAMNTEMANCE
PEAFOAM FREVENTIVE MAINTENANCE CHECKS AND SERVICES

3. Characteristic Learning Experiences

Learning is generally categorized as
cognitive or psychomotor. Cognitive learn-—
ing includes memorization, rule learning,
rule using, identification and classifica-—-
tion, and making decisions. Psychdmotor

learning includes skill mastery and posi- -

tioning movements.

Experiments and experience in learning
indicate that, to provide equal training
effectiveness, increased complexity and
length of the cognitive or psychomotor
aspects of subject tasks reguire increased
training and practice. . R

In order to estimate the effectiveness
of alternative media in learning MOS tasks,
the cognitive and psychomotor aspects of |
these tasks have to be identified. What-
ever measured results_of learning experi-
ments and experience ~are available will
then provide a basis for estimating media
effectiveness on the common denominators,
viz., cognitive learning and psychomotor
learning, of the MOS tasks.

[N -

Of the average “71 tasks per MOS in -

_the 13-MOS sample, 68 tasks lnvolve both

involve only cognitive learning; and ong
involves psychomotor. learning only.

4. Media Options

Two groups of media are being exam— - -
ined: (1) media currently used by the
Army and (2) new training devices that
embody advanced technology.
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a. Current Training Devices. The. .
Army Training and Doctrine Command (TRADOC)
lists approximately 2,400 items among nine
categories* of extension training materi-
als** for our 13 sample MOSs. A catalog
relating those materials to tasks has been
completed by TRADOC.

While the cost and effectiveness of
all extension training materials are of
interest, the focusg of this investigation
is primarily on training devices.

k. Examples of New Technology.  Em—
bedded trainers, artificial intelligence,
computer-based instruction, interactive
television, interactive videodisc, and
telecommunications are only a partial list

of new technology opportunities for Army
training.

While other hardware and software
examples of new technology might also be
nentioned, it seems most logical for this
study to investigate in depth a set of
topical training devices that incorporate
some types of new technology that appear
particularly relevant to the RC training
environment. Table 6 lists several can-
didates for cost-effectiveness investi-
gation.

TABLE 6. SOME NEW TECHNOLOGY DEVICES

» MAINTENANCE TRAINERS

INTERACTIVE VIDEODISC DEVICES - ELECTAONIC INFORMATION
DELIVERY SYSTEM (EIDS)

INTERACTIVE TELEVISION TRAINER VIA SATELLITE - SCHOOL
OF THE AlR

¢ LASER ENGAGEMENT SYSTEM (MILES)
INTERACTIVE SIMULATOR NETWORKING - SIMNET

INTERACTIVE SIMULATION TRAINERS - GUARD FIST | (ARMOR)
AND GUARD FIST It {ARTILLERY)

COMPUTER-BASED VIiSUAL GUNNERY SIMULATOR - CONDUYCT OF
FIRE TRAINER (COFT}

« VIDECDISC GUNNERY SIMULATOR (VIGS)

+

*

*

» TANK GUMNERY AND MISSILE TRACKING SYSTEM (TGMTS)

5. Medla Bffectiveness

Analyses of effectiveness and costs
will use Army analyses wherever possible. .
As a prerequisite for development of a
training device, the Army conducts a Cost
and Training Effectiveness Analysis (CTEA)
to support _a system training device
requirement or a Tralning Development
Study (TDS) to suppork a nonsystem train-
ing device requirement {this prerequisite
is sometimes waived.)

*{1} Tralning literature products, {2)
training extension courses, (3} audio- -
visual materials, (4) graphic training
alds, (5) devices, (6} skill perform—
ance aids, (7) correspondence courses,
{8) resident exportable material, and
{9} RC school material.

**¥rExtension” implies application for
sustainment and unit training.
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A CTEA or a TDS contains a training
devmce cost—effectiveness analysis and
analyses of other factors as well: (1)
new skills and knowledge needed to operate
and maintain the device, (2} suitability
of the device to train the target popula— -
tion, (3) changes to the current training
programs to make best use of the device,
(4) development of a new training prograni,
{5) changes to training facilities, and '
(6} compatibility of the proposed device
with existing svstems.

Reviews of CTEAs and TDSs will provide
opportunities to examine information used
by the Army in its training investment
analyses. Where necessary, we expect to
perform independent effectiveness analyses.
6. Media Costs

- B S =

a. Generic Costs. Our cost structure
includes these major elements: Instruc-
tional System Development {ISD) costs,
investment costs, and operating costs.
Costs for these elements are being col-"
lected from three source categories:

(1) hardware and software costs of similar
types of training equipment; (2) forecast
costs related to advanced technology
equipment; and (3} costs of similar items
that are now, or will soon he, available
commercially. Because of expected tech-~
nology transfer from the private sector,
hardware RDT&E costs are not émphasized.

(1) ISD. Man-hour and cost estimates
of courseware development are shown in
Table 7 {from Ref. 4). The estimates are
based on a courseware development cost of
$100,000, in FY 1986 dollars, per person
per year of 2,000 work hours. Some esti-
mates (e.g., those for interactive computer-
aided instruction) are based on advances
in other related fields. However, they
are particularly valuable as indicatorsg of
the relative costs of various advanced
technology devices.

TABLE 7. TRAINING DELIVERY SYSTEM,

COURSEWARE DEVELOPMENT COST ESTIMATES
DEVELOPMENT
DEVELOPMENT HOURS  COST PER HOUR
PER HOUR OF OF INSTRUCTION

MEDIA n . INSTRUGTION - N 100's OF 3)
ADVANCED TECHNOLOGY

COMPUTER-AIDED INSTRUCTION 100400 5. 24

INTERACTIVE COMPUTER-AIDED EDD- 1000 25-60
INSTAUCTION

INVERACTIVE VIDEODISE 4cG- 800 20-40

SIMULATORS BUD2000 AT-4%8 .. L

EMBEQDED TRAINING 200- 200 10- 15

ADVANCED JOB PEAFORMANGE 49-300 218
AR

| EXISTING TECHNOLOGY
USTING MEDIA, CIRCA 1980 . 216
{MEANCES)

{MEAN=T70)

To compare advanced technology systems
to current systems, man-hour and c¢ost data
from a Navy study{>} are also presented as’
Yexisting technology" in Table 7. These
latter data, which have been modified to
separate design costs and development costs
and to reflect organizational coverhead,



indicate the costs (in FY 1986 dollars)

incurred in the ISD process by the Navy in

in the late 1970s. While the comparison
of two sets of estimates developed sepa-
rately must be undertaken with care, a
ratioc of 5:1 for course development using
advanced technology training devices
rather than existing technology appears
reasonable.

{2) Investment. General statements
about the procurement costs of advanced
technology training systems can be mis-—
leading for two reasons. First, there
are a wide variety of different systems
with different eguipment requirements.
Second, some of these systems are just
becoming- operational (e.g., videodisc)
or are still in development (e.g., intel-
ligent computer-aided instruction). How-
ever, some insight is available both from
the general literature and from specific
programs under development.

While simulators usually range in
cost Erom 20-65 percent of actual equip-
ment costs(®,7), a similar rule of thumb
for the cost of computer-based instruction
is more elusive(®).

Table 8 shows some investment esti-
mates that are based on costs of commer-
cially available equipment. Many of the
computer—-based training delivery systems

postulated are direct spin-offs of commer—

cially available, or soon-to-be available,
equipment. The main point here is that
technology transfer from the commercial
secbtor can occur.

TABLE 8. INVESTMENT COSTS—-COMMERCIALLY

AVAILABLE EQUIPMENT

« COMPUTER HARDWARE MORE THAN GAPABLE OF PERFORMING THE FUNCYIONS SIF
AN EIDS' [WITHOUT VIDEODISC) IS AVASLABLE COMMERCIALLY FOR $5,000-10,00

*  CO-ROM (COMPAGT THSK - READ ONLY MEMORY) VIDEODISG WILL BE AVAILABLE
M 1985 FOR $500°

+  MASTERING CO-ROM DISGS CURRENTLY COSTS 5000 “TO 58000 ° , AND COPIES
ARE $54 OR LESS

*  HSTORICALLY, HARDWARE PHICES HAVE FALLEN RETWEEN 20% ° AND 0%
ANNUALLY FOR CIVEN CAPACITY (WITH 26% A COMMCNLY-USED AVERAGE)

B0% x ELECTAONIC INFORMATION DELIVERY SYSTEM
FULLY-CONFIGURED, HIGH-END COMPUTER

REF. 1.

REF. 11.

REF. 12.

REF. 1%L

REF. 14.

NB kMR

The last item in Table 8 is a key to.
understanding the possibilities for ob- =
taining inexpensive hardware, and for
gaining insight on future hardware, soft-.
ware, and courseware trade-offs. Simply
stated, the price of a given level of ~
computing power has fallen 20-25 percent
a year every year for the last 30 years.
But software and courseware productivity
increases have not kept pace with these
price declines; software productivity
growth is reported at 4 percent per -~ ...
year(%). This means that, for a fixed
fixed system, software will become the
primary cost-driver. To achieve lowér

- with eonventional instruction (7,1%).

. cost systems, future designs may see trade-

offs of software for hardware. _ )

{3) Operating. Operating costs are a
key component of the total life-cycle cost
of a training system. Much of the overall
savings expected for advanced technology
training devices is based on decreases in
course length or instructor requirements
and consequently less total pay for stu- -
dents and instructors. ' .

Table 9 shows some operating cost
estimates that are available from the
literature. For training:systems still
under development, these costs are not 1
known with certainty. For earlier versions
of CAI and simulators, estimates of cost
savings are about 30 percent in_comparison
The
majority of these sayings come f£rom the.
intreoduction of individualized instruction
embodied in the delivery system and not
from the existence of the computerized

instruction alone {1%).

TABLE 9. OPERATING COSTS. - . _— ..

DUE TO SHORTER COURSE LENGTHS
ayziwhs

* GHANGES IN
- Mot

PAY AND ALLO
{ot mny d

- af d o
_ ahow 30% fime anvings; simllar savings for maintenance simulalors

-  Further :nnlﬁﬁ'suiﬁuh 00% of savings comie fram Individualizsd Tnstruction,
ngt Al and poasibiy not simulsters

» CHANGES IN INSTRUCTCR PAY AND ALLOWANCES DUE TO CHANGING REGUIRE-
MENTS ANC PAEPARATICN TIME

= Total rsquirsmants vary with courss lengih ’

* GTHER OPERATING AND SUPPORT COSTS
=« For flight simulstors, O4S coats are $-10% of ORS far tha alreraft heing simulatsd

Total instructor reguirements fall
with decreased course length, all other
things being egual. The incorporation of
subject matter expertise inte computers
and/or simulators should also_ result in,
less instructor time per student. hour, but
the evidence is fragmentary and not con-
clusive.

savings on other operating and support

costs may result in significant life-cycle
coat differences between training options.
For example, the 0&S costs of flight simu-
lators are 8-10 percent of the cost of
operating the aircraft being simulated

b. Costs of Specific Devices.
the costs that are being developed for
specific training devices are contained in
Tables 10 and 11, where_ cost per unit, cost
per trainee, ‘and life-cycle cost are shown
for the Mobile Conduct of Fire Trainer.
(M-COFT) and the Guard Unit Army Device
(GUARD) Full Crew Interactive Simulation
Trainer {(FIST) for Artillery (GUARD FIST
Ii). M-COFT cost estimates were adjusted _
to FY 1986 constant dollars using 0SD- _ -
Comptroller inflation indices. The M-COFT
is a derivative version of the COFT, whose
R&D cost of $28M is sunk, to meet special
needs of the ARNG. Operating and support
costs are based on an eqguipment life of
20 years. o o -

Some of
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TABLE 10. LIFE~CYCLE COSTS FOR MOBILE
CONDUCT OF FIRE TRAINER
(CONSTANT FY 86 DOLLARS IN THOUSANDS)

UNIT COSTS
M-COFF YARWNT————————
MAIN BATTLE FIGHTING. MAIN BATTLE

TANK, M-T VEHICLES, M-2/M-3 TANK, MED
RESEARCH & DEVELOPMENT
INVESTMENT $2,600 $1,810 $2,650
OPERATING & SUPRORTY $4.760 54,760 F4,750
LIFE-CYCLE COSTS {LCGI 37350 $6,570 $7,426
MO TRAMED 19K 11IMi19D 13E

BASIZ OF ISSUE GONE PER ARNG ONE PER ARNG  ONE PER AfNG AND
ALION  MECHANITED USAR ARMOR
AHMGCR BATE. INFANTRY BATTALION AND USAR

BATTALICN TRAINING DIVISION

NUMDER FUNDED BY 750 s/0 11137
FY TSBWAFTER FY 35
LCC PEA TAANEE $az3 $15.0 314

* BASED ON A 20 YEAR ECUIPMENT OPERATIONAL LIFE

TABLE 11. LIFE-CYCLE COST. FOR
GUARD FIST II
(CONSTANT FY 86 DOLLARS IN THOUSANDS)

TOTAL UKIT

COBT ceaT
RESEANCH & DEVELOPMENT $ %240 L
ENYESTMENT $11,700 $ a2
OPERATING % SUPPORT™ $33,730 L

LIFE-CYCLE COSTS {LEC) $54,670 $181

13B,EF

HMOS TRAINED
BASIS OF ISSUE:

ONE PER FIELD ARTILLERY @FA} NATTALION, FA ImmE. nnnnw
CORPS, AND INFANTRY/ARMOR BATTALION IN THE KESERVI
COMPONRNTS.

HUMBER FUNDED A (INCLUDES 352 OPERATIONAL UNITS AND &% SUBPLY/
AFTER FY 1456 MAINTENANCE UNITS FOR TRAINING SURPORT)

LOC PER TRAINEE $0.38

* BASED GON A 20 YEAR EQUIPMENT OPERATICNAL LIFE

Cost-per-trainee figures are based on
the number of personnel in these specific.
battalions: (1) Tank Battalion equipped
with M-ls, TOE* 17235J420, 228 personnel
with MQS 19K; (2) Tank Battalion equipped
with M60s, TOE 172353410, 236 personnel
with MOS 19E; (3) Mechanized Infantry
Battalion equipped with Bradley fighting
vehicles, TOE 0724353410, 438 personnel
with 11M or 19D MOSs; and (4) Field

Artillery Battalion, 155mm Towed Howitzer,

TOE 06125H000, 419 personnel with MOSs
138, 13E, and 13F.

The M-COFT (M-1 or M60) will be
assigned to a battalion whose typical com-
position is four companies located at
different and separate stations. Army
vtilization factors indicate that each
company will require two weekends to
provide M-COFT. training sessions for all
its personnel, after which the trainer
will be towed to another company-station.
Thus, esach 19K soldier (M-1) or 19E ,
soldier (M60) would get six M—COFT train-
ing sessions per year.
$32,000 cost over 20 years for a M-1
M~-COFT or a M60 M—-COFT means the total
cost per trainee is about $1,500 per year,
or $250 per training session.

*LOE = Table of Organization and Eduipment

The $31,000- -

D. CONTINUING PHASE 1 EFFORT

Our ongoing and near—-term work in--
volves evaluating the cost-effectiveness of
these media/training device groups, which
are. not mutually exclusive: (a) media
options for training the large-population
MOSs; (b) GUARD FIST I and GUARD FIST II,
which are ARNG-sponsored training device
initiatives for tank gunnery training and
artillery crew exercises, respectlvely-
(c) new training devices that incorporate
advanced technology: and (d) maintenance
trainers,

Another part of our near-term effort .
is concerned with evaluating the state of ~
the physical plant--in terms of space,
heat, power, and storage-—-—at Guard armories
and Reserve centers. Early investigation .
indicates that the state of many RC fagili-
ties may preclude the use of desirable . ._
training devices. For such cases, we
expect installation improvements, alter-
native facilities such as public schools
or Holiday Inns, and stand-alcne trainers .
{e.g., M-COFT) will be examined. .

E. SUMMARY OBSERVATIONS

The density distributions of the
sample MOSs illustrate guantitatively a
dominant characteristic of the Army RC
environment. The dispersion of many small
training target populations combined with
low expected utilizations of equipment (by
soldiers with limited availability for
training) make low-cost-per-trainee a
design imperative for RC training devices.

Although we have a methodology Ffor
identifying promising devices, it is koo
early to make training investment. recommen--
dations. However, our preliminary analysis

of the capabilities and costs of interactive

video and telecommunications indicates that

- these technologies would be especially well
Te illustrate,

suited for Army RC training.
let's consider some new devices that we have
discussed. :

Example: Thg_heart of GUARD FIST TII,
the artillery trainer, is expected to be
a videodisc system that provides high-
resolution scene imagery for the artillery
forward observer. The design of GUARD
FIST I, a full-crew tank gunnery trainer,
has not yet been defined; however, GUARD
FIST I will likely include three videodiszc
systems~—-one each for the tank commander,
the gunner, and the driver.

‘The M-COFT is also a tank gunnery
trainer, whose development and procurement

-imply Army satisfaction with its_cost-_ --

benefit specifics. The cost and effective-
ness of GUARD FIST I have not been estima—
ted; nor has the similarity of M-COFT_and
GUARD FIST I, in terms of task-training
capability, been analyzed. While many
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tasks may be common to both trainers, we
expect that other tasks can be tralned on
one device but not the other. -

Let's set aside for a moment the fact

that we have not yet analyzed GUARD FIST I

and M-COFT. 1If the 3:1 ratio of videodisc
systems for GUARD FIST I and GUARD FIST II

is used as a first-order indicator of the |

relative life-cycle costs of these -
trainers, the life—cycle cost of GUARD

FIST I would be about $1,000 per trainee.
The 30:1 advantage in life-cyecle cost per

trainee for GUARD FIST I over M-COFT (see ___

Tables 10 and 11) make the former an

especially attractive device for detailed .

cost-effectiveness analysis.
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