A PROCESS TO EVALUATE TRAINING MEDIA ALTERNATIVES

Dr.
Dr.

Erik 8. Hougland
Dennizg 8. Duke

Naval Training Systems Center
Orlando,

Flerida

ABSTRACT

This paper describez a process used to evaluate varicus types of media used in

a training organization.

selection model that incorporates concepts of training effectiveness,

The process usges ag its basig a training device

tech- _;,

nical efficiency and cost into an algorithm in order %o determine the most

effective training device (=)

to be utilized in a training situation.

This

algorithm uses weighted scores ag a bagis for determining an opiimal rank

ordering in the three . categories of training effectiveneszs,
The final determination of which media are the most effec~

ciency and coszt.

technical effi-

tive in training students iz made by the analysgis team utilizing data provided

by the model.

This paper provides a description of how the procegs was used

by the analysis team in evaluating the training situation at the Marine Corps

Security Force Battalion. .

BACKGROUND

One of the missionsg of the Naval
Training Systems Center (NAVTRASYSCEN)
ig to examine various training organiza-
tions and undertake a Training Situation
Analysig (TSA) to assess the current
training situation existing at a certain
location. The TSA recommends alterna-
tives which may improve the effective-
ness and/or efficlency of the training
belng provided. The TS5A ig a manage-
ment document which describesz the
training sgsituation in gquantifiable
terms. It provides a snapshot of the
training situation much like an account-
ing audit provides a snapshot of the
financial =zituation of an -organization.
Decision makers at the training organi-
zation use the TSA ag legitimate
justification in regquesting funds needed
for improvements in the tralning
program. The quantifiable analysis
offered by the TSA provides a cogent
rationale for the digtribution of
training resourcez. The T34 is a
valuable document in support of Ltraining
media development programs.

The pergonnel at the WAVTRASYSCEN are
acutely aware of the need for guanti-
fiable data needed by training organi-
zationg to justify additional funds.
Thig keen awareness of the importance of
producing reliable data in guantifiable
terms prompted the analysis team tazked
with underteking a TSA for the U.8. Mar-
ine Corps (USMC) Security Force Battal-
ion toc embark on an in-depth review of
the literature in order:toc determine the
most effective way to quantifiably
measure the training reguirements. One
cf the primary concerns of the team was
to find a media selection model capable
¢f examining state-of-the-art zimulation
media while concurrently analyzing the
training requirements of the battalion.
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Initially the team tried %o use the

Automated Simulator Test and Assessment . B
Routine (ASTAR) model.[2] ASTAR, which
was developed in 1984 by the American
Institute for Research, is an analytic
program designed te forecast the
effectiveness of training systems.

ASTAR provided a multidimensional
perspective of sy=tem effectiveness. It

-ig intended to be used when given a

trainee popunlation with specific
capabilities and limitations and a
stated set.of training and periformance
ocbijectives, the analyst wants to .
determine how will the entire tysining
2ystem promote the acguisition of ihe
skills and knowledge reguired for
proficiency, both on the training device
and in the operational situation.”

ASTAR is deszigned to be conducted at
three levels of analysis ranging from
Level I whick ig the "Training Systiem”
overview level, to level 3 which is a
very deep analysis requiring 35 differ- L
ent ratings on each training or opera-
tional sub-task., The analysis team
elected to employ the ASTAR level 2
analysis which entailed 13 ratinsg
judgments for each training task,

Although the eight areas of an ASTAR an-
alysi=z (1.  Performance Deficit, 2.
Learning Difficulity, 3. Quality of
Training Acguisition, 4. Residual
Deficit, 6. EResidual Learning Diffi-
culity, &, Physical Simjilarity, 7.
Functienal Similarity, and 8. Quality
of Training - Transfer) seemed adeguate
for evaluating the training tasks -
media aliernatives for the Security
Force Battalion, it wes found tha+t the
analytical effort was extremely time
consuming for Both the analysis team and
gubject matter experts (SME) at the
Secqurity Foree Battalion. The amount of
time required to answer 100 guestians
{scaleg) on 215 tasks for each of 15 to




20 alternate itraining media was not
available. For this reason, the use of
ASTAR wasg abandoned.

The analysis team also lcoked at other
models designed for use in media selec-
tion. The Training Effectiveness and
Cost Effectiveness Predictien {(TECEP)
modei[l] was examined and rejected for
use on thiz preoject. This was due to
the complexity of the model itself and
the type of media with which it concen-
trates - primarily the media used in the
claz=2rcem such as programmed texts, in-
structional televigion, eteq. This was
not applicable for analyzing the
training situation at the Security Force
Battalion. Several other models were
examined before it was decided to
customize an approach.

In retrcspect, the Automated Instruc-
ticnal Media Selection Model (AIMS)[S]
may have been sufficient for the
analysis effort, howewver it was not
available to the NAVTRASYSCEN analy=is
team at the time the work wa=z to be
dcne ..

Finally, it wag determined that it was
necesgary to design a customized
training device alternatives model for
use in this TSA. This paper highlights
the process used by the analysis team in
trying to determine. the most effective
and efficient way to train the Security
Force Battalion. Az a result of the
analysis, a customized model was
developed to satisfy the requirements.
This paper provides a description of the
customized model and illustrates how the
model is an integral part.ocf the
training system analysis.

THE PROCESS -- INSTRUCTIONAL
SYSTEMS DESIGN APPLICATIONS

The TSA analysis team approached *the
task in a manner similar to that
advocated by Heeringa, Baum, Holman and
Peio.[{4] The Heeringa research team
surveyed the procedures that the Army,
Kavy, and Air Force used in developing
the requirements for training devices.
Ag reported by Hays and Singerf{3] these
authers found that . "...although the
details of the procedures differed
agress services, there are seven
functional objectives common to all
gervices and to. training system develop-
ment in general.” Thisg paper illus-
trates how the process used by the
analysis team complements the funetional
objectives proposed by Heeringa and
ctherg. The paper also highlights how,
ag a result of the proces=s, ‘a customized
algorithm was developed for undertaking
the training alternative evaluation.

The seven functional objectives iden-
tified by Heeringal4] are:
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1. An adequate task and skill an-

alysis
2. A media analysis and geleciion
3. A specification of training

performance toc be achieved on
the training medium,

4. A description of ihe oper-
ational training concept for
using the training medium,

5. A plan for the integration of
a training medium into the
existing or planned training
svstem,

5. A determination cof both the
instructional and simulation
features required of the
training medium, and

7. An audit trail detailing the
procedures followed in the an-
alysis. -

This paper will detail the functional
objectives presented by Heeringa, et.
al. [4], however, in order for the
reader te gain a better perspective of
the training gituation faced by the
analysts, the fcllowing description of
the training program at the USMC
Security Force Battalion schools is
provided.

The Training Situation ~- USMC Securjity
Force Battalion

The USMC Security Force Battalion was
created by the Commandant of the Marine
Corps as a direct result of the unfor-
tunate incident which occcurred in
Beirut, Lebancon, on 23 October 1983 in
which 241 Americans were killed. It was
decided by Headgquarters Marine Corps
(HQMC) that a separate battalion be
formed in order to guard against
intrusion of uniriendly forces onto U.S.
ships and naval installationsa. The
resultant organization was the USMC
Security Force Battalion. This: batial-
ion was tagsked to provide personnel to
zecurity departments at designated naval
installationg; to support anti- terror-
igm training at naval installations; to
augment fleet/force Inspectors General
to overszee employment and uge of Naval
security forces at Naval installations;
and to maintain a Fleet Anti-terrorism
Security Team (FAST) for deployment as
directed by Commander in Chief, U.S. At-
lantic Fleet.

Two installations were established to
prepare marines for Segurity Force Bat-
talicon ‘duty. One wag on the East Coast,
and the other was on the Wezt Coast.

The training program initially designed
Y0 prepare marines for their assignments
can be briefly described by the. follow- -



ing progression of annexes in:the plans
of instruction:

The initial two annexes are the basis
for the course. They provide all
trainees with an .introduction and
refinement of pistocl and shotgun
markgmanship skills., Here mogt of the
instruction is "Eands-on,~ takes place
on pistol and shotgun ranges and deals
with live fire experiences,

The third annex introduces the trainee
to the principles and applications of
Security Force Battalien tacties. Here
the students learn military tacticg as=
they relate to security force battalien
operations. They must demonstrate
their proficiency in the basic marks-
manship skills learned in the previous
step of the progrezssion, plus show
thelr comprehengion of military
tatticg. Application exercises are
designed: to enable the student to prove
that he understands how the marksmanship
skills are integrated with military:
tactics.

The fourth and fifth annexes take the
trainee further and introduce him ta
physical security and anti-~terrorigm
technigueg as they relate to zecuriity
force battalion operations. Here the
student is presented with more advanced
applicationg of weaponsz and factics and
must demonstrate proficiency in
numerous Simulated =cenarios.

The instruction at the battalion ig dz-
signed tec progrezs from =Simple level cne
psychomotor marksmanship skills to more
advanced. high~ievel cognitive skills
regquiring the student to make initial
asgessments of ithreat conditions and
make guick mental decisionsg in areas re-
gqulring shoot or no-zhecot judgments.

Simulation-based training media are ap-
plicable at all levels of instruection.
The analyst mugt determine what types= of
such media would be mosgst effective and
why? These are the questicns that
ghould be guantitatively answered by the
Instructional Sysgtem Design processg and
the supporting techniques degcribed in
this paper.

INSTRUCTIONAL SYSTEMS DESIGN
THE FUNCTIONAL OBJECTIVES

Objective One --. Adegquate Task and Skill

Analysisg

When undertaking a training situation
analysis, the first objective, according
to Heeringa and others-[4], isg to insure
that a validated task and 2kill analysis
ig in place. In the early phases of the
TSA the analysis team from the NAVTRA-
SYSCEN aszszisted the Security Force
Battalion in the review of the tasks to
be trained and the skills 4o be devel
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oped. However, most of this work was
completed by the battalion and approved
by HQMC prior to the invelvement of the
analysis team. Thus, the team treated
the exiszting task and skill analy=is as
provided data. This wasg an important
assumpition gince the task and skillsg
analyszis and individual training
standards {(ITS) gerved:asg a basis for
the development of gquestionnaires o
identify training reqguirementis.

Objective Two -- Media
Selaction

Analysis and

The second objective in Heeringa’s [4]
scheme is the media analysis and sel-
eetion. This objective insures that the
most appropriate media for training is

selected. It wasg in this objective that

the analygis team concentrated upon most
heavily. Heeringa maintains that the
media analysis <an be accomplished in
four gtagesd agd mentioned below.

1. Initially it is suggested that
training tasks be clasgified
into learning task categories.
In order. to facilitate the
eagse of training device cate-
gorization, the first task of
the analysis team was tc group
the training objectives into
areas which could accommodate
both training requirements as
Wwell ag training. device gate-
gories. The following -three
areas resulted:

a. Procedural tagks in which
the trainee has 1o undergo a
certain action su¢h as clean-
ing an M-16 rifle, o

b. Qualification tasks in
which the trainee has to be
able to atiain a pre-estab-
lished standard sguch as to
qualify on a rifle range by
hitting a certain number of
targets,

¢. Engagement tasks in which
the trainee has to directly
interact with hiz immediate
environment, such as going
into 2 combat seitting and
engaging a simulated enemy.

2. The =Zecond suggestion is that
media criteria be identified.
In order to simplify the

“training device cladsificaticn
the varicus media were grouped
intc three clasees based upon
their physzical composition:
These areas consisted of

a. Tralning mockups which
were simply cutaways such as a
gide view of an M-16 rifle,




b. Enhanced interactive cour-
geware training simulatcrs
guch as marksmanship trainers,

=¥ Full-up training simula-
tion in which the trainee is
totally immersed in the +train-
ing gituation such as iz the
case of .a combat village.

3. The third suggestion i= that
media alternatives be iden-
tified. Within each devige
class there were several types
of training devices which are
designed to provide the same
type of training. Scome however
are better than others, of-

.fering more enhancements or
better visual acuity. Thisz
third suggestion regquires that
these alternatives be iden-
tified.

4. The last =uggesticon is that
the alternatives be analyzed
in terms cf the media crite-
ria. It ig within thi= sec-
tion that the algoriihm does
the most work. We were faced
with the problem that there
were many alternatives within
the same category. The major
gueztion was what was the most
effective® Another concern
was how can we quantitatively
rank corder the training device
alternatives in terms of

training effectiveness, effi-
ciency and co=t?
Objective Three ~-- Specify Training

Performance to be Achieved on Media

Heeringa's third functional objiective
involves ithe specification of the train-
ing performance to be achieved on the
training medium.l4] . This functional ob-~
jective served as the heart of the exam-
.ple. It was realized that without these
gpecificaticens i1 would not be possible
to determine if trainee performance
would be improved by the use of a
particular tralning medium. Therefore,
in erder to sgatisfy this regquirement, a
questicnnalre was developed with the
asgistance of training subject matter
experte at the battalion. This ques-
tionnaire was based on the individual
training standards (IT3) prepared by
HQMC. These ITS's were derived from the
task analysi=s done by HQMC at the cnset
cf the creation of the battalion.

The Questiconnaire -- A4 Basgis for
Analysis

The quesgtionnaire illustrated in Figure
l. was developed in order to present
seven variables deemed- important by the
authors as well ag the. subject matter
experts. These variables can be consgid-
ered to be charachteristic of training

devices as well as training require-
ments. Along the left column of the
guestionnaire are listed all of the
ITS’s deemed applicable for simulation.
Along the top, seven variables which
were believed to be descripiive of
training requirements as well as media
requirements were listed. These
variables are ligted below.

1. Feedback - The immediacy of
responge Lo student action.

2. Student mobility - The stu-
dent's freedom of motion
during a training exercise.

3. - Weapon fidelity - The fidelity
of a simulated weapon or the
use cf a real weapon.

4. Target realism - The fidelity
of a simulated target, cr the
uge of a real target.

5. Score. recording - The keeping

and types of records of train-
ing performance.

6. Training media portability -
The regquirement to use a
device in more than one loca-
ticn, reguiring it2 transport.

7. Target visual discrimination -
The target range reguirement
for simulater training an ITS.

Obijective Four -- Description of the Up-

erational Training Concept

Heeringa's fourth:objective is the deg-
cription of the operational iralning
concept for using the training medi-
um.[4] The operational training cencept
includes the congideration of the
training conditions and ithe training
location. This operational training

concept also helps plan for introducing

the training medium intoc the training
setting. . When the analysis team was
investigating the U.S. Marine Corps
Security Force Batialion they carefully
examined the conditions2 and location
where ithe training was to take place.
For example, instruction in pistol and
shotgun technigues normally takes place
on the range. However, questions
relative to whether or not training in
plstol and zhotgun techniques could take
place on a marksmanship simulator
located in a training building were o
asked. It was from these types of ques-
tions that the variables used in the
questionnaire were derived., Determina-
tions as to the effectiveness of the
training con the simulator versus actual
live ghooting were made by reviewing
studies on various firearms training
gsimulators, acquired by NAVTRASYSCEN as
well as training devices currently being
used in other services, law enforcement
agencies, and the private sector.
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Figure 1. Training Reguirements Questionaire

Objective Five =- Integration of the
Medium into the Curriculum

Heeringa's fifth objective involves the
integration of the training medium into
the existing or planned training curric-
ulum.[4] The TSA is an action plan in
itseldf. It addresses the manner in
which the training media will "fit" into
the training curriculum. As part of the
analytical effort, various training
objectives for a particular training
device were developed and reviewed so as
to insure compatibility with the
existing or proposed ingtruction. In
the case of the Security Force Battal-
ien, the training progression was
closely examined.

Figure 2 illustrates the training prog-
ression in the Battalion acceording te
learning task categories, i.e. proce-
dural, gualification and engagement:

The procedural (P) tagks involved
baslc instruction in a particular
area,

The gqualification (Q) tagks in-
volved the application and demon-
stration ability using procedural
tazks, and

The engagement (E} tasks involved
training to provide demonstration
to integrate all skills and knowi-
edge into realistic gcenarios.

Figure 2 shows the "Building Block"™ na-
ture of the instruction. For example,
the introduciory Pigtel and Sheotgun An-
nexes (Lessonzg) of the Plan of Instruc-
tion utilize a simple to complex pro-
gression of skills as illustrated in the
figure. The figure also illustrates how
the introductory Pistol and Shotgun An-
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_tics Annex,

-of engagement skills.

nexes gerve as procedural and qualifica-
tidén input to the more advanced Tactics
Annex which requires these sgkillg in the
engagement of opposing forces. The Tac-
in turn, serves as proce-
dural and qualification input to the
Physical Security and Anti-Terrcrism
Annexes which reguire the highest level
Training simula-
tors of each class and with varying
degrees of complexity were considered
for recommendation for inserition in%o
the curriculum. Their posgition in the
curriculum waz determined via an
analygis of the student progression
while in training.

Chjective Six -- Determine the Requiréd

Instructional and Simulation Features of

the Medium

The gixth objective involves the deter-
mination of the ingtructional and simu-
lation features of the alternative

S training media to support the training

requirements. The required features
were determined by SME’s in response to -
the gquestionnaires described in OBJEC-
TIVE THREE. The features possessed by
the alternative training media in sup-
port of the reguirements were rated by
NAVTRASYSCEN analysts2. This was done
based on the study of training medis
currently available in the commercial
market. A modified version of ithe ques-
tionnaire, shown in Figure 3, was usged
for these ratings. The seven variables
ugsed to describe training requirements
and media features were listed across
the top. Down the left column were
listed #he alternative %raining media.
The uze of the sgame gcale for iraining
requirements and media features and cap-
abilities allowed direct comparison when
using the model to be described.
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Figure 2. Progreszgion of USMC Security Force Battalion Training
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Figure 3. Technical Rating Questionnaire.

Objective Seven ~-- Prowvide an Audit

Trail

The final oblective in a training system
design, according to Heeringa and others
[4] is to provide a2n audit trail. This
is necegsary in order to prowvide
decizicn makers with quantifiable
justifications along with supporting
rationale so that they <¢an defend their
programs (training medial) in the funding
process.

The muse of the algorithm used by the
NAVTRAEYSCEN analysis
excellent audit trail
infermation about why
media. was recommended
orderings and scoring
able for review so that every step in

the process can be coritically reviewed.

team provides an
for anyone wishing

a certain
over others.

training
Rank

tallies are avail-




THE MODEL

When an analyst looks at a particular
training situation, the number of enti-
ties and their mutual relationship inc-
reages beyond the ability of the analyst.
to comprehend. Therefore, he musit be
able to break the larger system inte
subsystems, almost as the schematic of a
compubter.congists of blocks and their
interrelationships, with each block hav-
ing a schematic of its own. This
“breaking down”
subsystems is called a hierarchy. A
hierarchy is based on the assumption
that each of the separate entities
identified as part of a system can be
grouped into disjoint sets with the
entities of one group influencing the
entities of only one other group, the
group located above it in the hierarchy,
and being influenced by the entities of
only one other group. The elements of
each group of the hierarchy are asgsumed
to be independent. If there is depen-
dence among them we then study the
dependence and independence separately.
Thig hierarchy concept formed the basis
of the decision support model uszed for
the USMC Security Force Battalion TS3A.

of a ‘larger system into . _

The Analytic Hierarchy Procegs (AHP),
provided a method of renking %training
media alternatives.[6, 7] The initial
task that had to be accomplished waz to
define a final goal. The goal was
termed, "obtain training media,” This
goal became the top level of the hierar-
chical network. Layers of logically re-
lated subjects were built the into the

hierarchy _This i=s illustrated by Fig-
ure 4 below. The different training an-_
nexea, pisztol, shotgun, tactics,

physical segurity and anti-terrorism,
and priorities within these annexes
comprised the second level. The
training requirements, the seven -
variables influencing training which
were identified in OBJECTIVE THREE, made
up the third level. The fourth or
bottom level contained data for each of
the alternative training media and
training requirement variables.

HIERARCHY
LEVEL
1. . GOAL o
CHOOSE TRAINING MEDIA
|

2. ANNEX ANNEX ANNEX

1 2 3

lA 1ABLE VARIARE Ei . la IAR El

3. %3 4567 234567 l 23456 % .
4. (TRAINING MEDIA ALTERNATIVE - TRAINING REQUIREMENT

VARIABLE DATA FOR EACH VARIABLE LEAF ABOVE IX

LEVEL THREE!}

Figure 4.

The AHP uged the data fer the training
media, cbtained from the responses on
the questionnaire made by subject matter
experts from the Security Force Battal-
ion and technical capability assessments
made by the NAVTRASYSCEN analys=is team
(zes Figures 1 and 3) to generate scores
upon which the rank ordering of the
alternatives is based. The AEFP
rankings were based upon comparing the
hresengep2inBaiS 2he"2B52E8  Holo-
immediately above that branch. {PAIR-
WISE) The comparisons were made by
SME's from the Security Force Battalion.
This iz presented below.
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Training Media Alternative Evaluation Hierarchy

Comparison of Level I to Level 2:
The different annexes.of training,
Pigtol, Shotgun, Tactics, etc.,
were compared  in a PAIRWISE fashion
for their importance to the final

goal.
Comparison of Level 2 to Level 3:
For each training annex, the Train-

ing Reguirement Variableg were com-

%ared in a FAIRWISE fashion for
heir importance tc the training

annex above

Comparison of Level 3 to Level 4:
Each of the MEDIA ALTERNATIVES were



" compared in a PAIRWISE fashion for
importance to the Training Require-
“ment above it:.in the hierarchy.

This scheme constituted the subsystem
breakdown of the media alternative
evaluation system.

When making individual pairwise coempari-
sons of these itypes, the analyst may
create inconsigtent cverall judgments.
In fact, some level of inconsiztency is
almost imposgible to avoeid. The AHP
calculates an index of ithis inconzisten-
oy and ranks each comparison for its
contribution to the index. These
rankings and the analysts knowledge are
then used to re-evaluate the judgments
and bring ithe inconzisgtency index to an
acceptable level.

The AHP provided two meang of entering
Media Alternatives data in Tevel 4 of
the hierarchy.

1. Direct comparison of all media
for each terminal branch of
the hierarchy.

2. The comparison of petential
ratings at each terminal
branch, followed by the use of
actual ratings for each media
alternative - %raining re-
guirement pair.

The data requirements for the former
ware prohibitive, zo the latter,
"Ratings,” method was used. Thie
"Ratings" method was a feature of a
commerc.al AHP product, EXPERT
CHOICE.I7]

For each training cbjective, NAVTRA-
SYSCEN .analysts matched pairs of
Security Force Battalion training-
requirements obtained from SME's working
at the schoolz (mee Figure 1), and
training media capabilities developed by
NAVTRASYSCEN engineering professionals
{gsee Figure 3). For each such pair,
consisting of a training media alterna-
tive and a training reguirement, a score
was calculated by the formula:

SCORE =
{MEDIA CAPABILITY} -

(TRAINING VARIABLE
REQUIREMENT)
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These matchings of media capability and
training variable reguirements provided
Scoresg, either positlve or negative,
that were then uzed as the baszis for
further analysis. The SCORES used %o
rank the media had the foliowing
interpretations:

A score of zero indicated that a
medium met the training variable
requirement. -

A negative secore indicated that a
medium wasz noi capable of satisfy-
ing the requirvement.

A positive gcore indicated that the
medium was more than capable of
meeting the. requirement, possibly
because it had capabilities not
needed to satisfy the requirement,
i.e., a Porsche when a Hyundai was
desired. Larger positive scores
indicated an inappropriate applica-
tion of the training media. Such
situations were to be avoided.

The following flow chart in Figure 5
defines the process of generating train-
ing variable requirement - alternative
training media scores from the Security
Force Battalion SME’'s and NAVTRASYSCEN
analysts. Training regquirements for
e¢ach specific training objective,
purpose, and application were developed
by the SME's. The “Variables®' used were
defined earlier in OBJECTIVE THREE and
are used later for the example applica-
tion.

In developing these scores, it was= noted
that a difference of “one” standard an-
swer in one variable does not have the
same importance az a difference of "cne”
in another variable or even the same
variable. This property, when combined
with differing importance of each
Training Requivement for different
training objectives (e.g. gmall unit
engagement tactics yersus individual
markzmanship skills) results in a
complex decision arnalysisg problem for
which the AHP is designed. The struc-
ture of the %total hierarchy to reflect
the use of "RATINGS" inputs is shown in
Figure 6. ’ T

The "Ratings”™ layer, 4R, ¢ontains the
SPECIFIC SCCRES, or RATINGS, for each
alternative media - training variable
requirement pair which are uged to
calculate the AHP's weighted index of
the alternatives.[7] The resultant TOTAL
2CORE, or RATINGS INDEX, is used to gen-
erate the Rank Ordering of the alterna-~
tive media.




USMC SME's NAVTRASYSCEN ANALYSTS
TRAINING REQUIREMENTS MEDIA CAPABILITIES
I !
l
SCORE
REQUIREMENT - MEPIA
PAIRS
[ _ I I i
vl v 3 vV 5 v 7
FEED- ~ WEAPON SCORE VISTAL
BACK REALISM RECORD DIBCRIM
v 2 V 4 v 6
STUDENT TARGET PORT-
MOBILITY REALISM ABILITY
ALTERENATIVE , , i
MEDIA V1 vz V3 V4 V5 Ve vr
1 MEETS MEETS UNDL UND2Z OVR1  UND2  MEETS -
2 MEETS UND1 ~ OVR! MEETS MEETS MEETS MEETS
M MEETS " MEETS' OVR1l. MEETS MEETS MEETS MEETS
SCORES: MEETS = ¢: Device capabilities meet iraining variable re-
quiremenis
UNDn = =n: Device capabilities do not meet reguirements by
‘n" scale angwers.
QVEn = +n: Device cvapabilities exceed reguirements by "a’ _

Figure 5. FLOW CHART: Generation of Training Requirement - Media Capability SCORES

THE APPLICATION medel was developed for each annex and
category combination rated by the EME'=s.
Two Hundred fifteen individual lessons Twelwe of a possible 15 combinations
with terminal and enabling objectives _ were rated, as indicated in Table 1.
were rated by SME'=s at the Security Seventeen commercially available non- o
Force Batitalion uzing the form in Figure developmental training devices/media and -
1. Additionally, the SME's rated the "Live Fire" were rated using the AHP
criticality of each objective to the modelsa. The rating of "Objective
Security Force Battalioch’s missions in Criticality” was used as the primary
order to complete the FAIRWISE conpari- . disariminater.
sons.
The .economic ranking was done for five
Agsignment of the lessons of each Annex media to train Annexes & and B. (Pistol
ta Procedural, Qualilficaticon, or Engage- and Shotgun), and zeven to train Annexesz
ment categories was done by the NAVTRA- C, D, and E (Tactics, Physical Security,
SYSCEN analyszsis team after studying the and Anti-Terrorism). The oriteria for
programs of instruction for each annex. thig decision were avallabiliity of cost
data and an a priori determination of

In order to not cmit any annex and cate- - - suitability for the training purpose.
gory combination from the lisgt of recom-
mended training media, a zeparate AHP
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Figure 6. Training Media Alternative Evaluation Hierarchy with RATINGS Levelsz in Use

Table 1. Lessons Areas Rated by USMC SME's

ANNEX
PISTOL SHOTGUN TACTICS PHYSICAL ANTI-
. CATEGORY SECURITY TERRCORISM
" PROCEDURAL X X X X X
QUALIFICATION X X X X
ENGAGEMENT X X X

Tables 2 and 3 show the net training The resulis of the analysis are shown in
ranking of the media.alternatives that Tables 2 and 3.
received economic analysis. The Life
Cycle Costs (LCC) are baszed upon an The . complete tables from which these ex-
analysis of the numbers of devices tracts were drawn have been presented
required to serve anticipated =student along with accompanying rationale in the
loads, maintenance regquirements, TSA to the USMC Security Force Battal-
ingtructor requirements, facilitiesz ions for their use in formulating
regquirements, and service life. training strategies,.

The ratic of each alternatives LIC to
the lowest LCC in the rating group is
the basis of the Economic ranking.



Table 2.

Tpagining and Economlc RANKINGS,

Annexes A & B, .Pigtol and Shotgun

TRAINING ! ECONOMIC
RANK l DEVICE LCC RATIO | RANK

1 ‘ LIVE 12.3 5

2 AT 1.0 1

3 "B 6.7 4

4 "CcT 4.5 3

S { DT 3.0 J 2

Table 3. Training and Economic RANKINGS,

and Anti-Terrorism

Annexeg C,

D & E, Tactics, Physical Security

TRAINING ECONOMIC
RANK DEVICE Lec RATIO RANX

1 B 1.6 2

2 "AT 1.¢ 1

3 "E” (N/AG

4 “F* 43,7 =

5 LIVE 12.3 5

<] “GT 6.8 3

7 "H” 7.2 4

SUMMARY

This paper described the methodology by
which the NAVTRASYSCEN developed a
oustomized algorithm to address the
question of chooging an optimal training
media to =zatisgfy training reguirements
at the USMC Security Force Battalion.
The method followed the Instructional
Systems Design Process Objectives
dezscribed earlier,

It is realized that much more research
can be done in thig area. This was an
initial attempt which satisfied our
direct need in the TS5A for the Security
Force Battalion. We are currently
employing the model for determining the
optimal selection of training devices in
other training areas. An extensisn to
the method is being developed which will
consider the situation where few, if
any, training systems are available for
meeting training reguirements. Training
media characteristics will be compared
for eventual use in systems to be devel-
cpad. We invite your input regarding
suggestiong for improvements.
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