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ABSTRACT

Currently, the Department of Defense is procuring the most sophisticated weapons
systems in the history of this country. Unfortunately, this is resulting in a rather :
serious problem in that current technological developments are vastly outpac1ng educational .
systems approaches. Studies reveal that a wide gap is becomlng evident between the Skllms .
pogsessed by the high school graduates and their ability to deal with complex weapons
systems. From this, it can be deduced that increased emphasis must be placed upon the ~
degign and development of educaticnal and training methodologies for these systems. In-
novative and motivating training data, which includes everything frem simple handbooks to
complicated secenarios, must be provided by the contractors cencurrently with the plece ‘of
eguipment. In addition, this data must meet the needs of the target audience in the
military today.

Ideally, these materials are .td be designed in compliance with the Instructional
gystems Development {(ISD) model and must meet specifications requ;red by Data Item Descrip-~
tions (DIDs) which vary from contract to contract. In addition, whenever possible these -
materials should be performance-based and criterion referenced. - '

Unfortunately, past expérience has shown that many initial deliverable items which -
are being produced under contract to the government are less than adequate training tools
and do not meet the basic requirements of the DIDs or the ISD model. There exists many . o
possible reasons for this ipddequacy ranging from poorly written spec;f;catlons, and thus
different interpretations, to a lack of expertise in educaticnal foundaticns and technical
writing. From a review of various #raining packages delivered by sgeveral contractors, one
can conclude that although contractor personnel who develop training material possess a ]
great deal of technical expertise and subject matter knowledge, many do not apply the fun- - -
damental skills of education theory and technical wziting. This results in peoorly written
training deliverables and ineffective communication cqncerning,educatlonolrr?gu;rements.

This paper will highlight and investigate the problems that the authors have experi- - - -
enced in the area of evaluation and acceptance of techrpical weapons systems training mate- T
rial. I+ will also offer_suggestions as te what government contractors, as well as the
government, may do im order to produce and deliver a better guality product in a much more
cost—effective and expeditious mannsr.

the guestion must be asked: BAre these train-
ing foundatiens properly utilized in order to

INTRCDUCTION

As we sit down to write this article, we
have just returned f£rom what many may considexr
a typical govermment/contrackor progress review.
Perusing our notes, it becomes apparent that
a multitude of breakdowns in communication
cccurred between the government and the con- |
tractor as well as internally within both the
government and the contractor’s plant. These
breakdowns, unfortunately, resulted in numer—
ous arguments, increased -interpezscnal friction,
and the creation of ever prasent government
change orders causing an escalation in the
price of the centract.

2 cursory examination of a sucecessful
contractor's rescurces reveals that the
foundations regquired for effective curricula
development are generally present. Therefore,
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- is necessary to briefly examine the procure-

meget the high demands of the Department of
Defense? This paper will examine this issue;
offer insights into current vendor produced
training materials and provide suggestions
for improvements. ) o

In evaluatlng the adequacy or 1nadequacy
of contractor-produced ‘training makerials, it
ment process and highlight the potential =
anomalies which exist. The cycle commences LT
with the solicitations. Simply stated, it is
here that the govermment, via an Invitation
for Bid (IFB), Reguest for Proposals (REP),
Request for Quotations (RFQ}, etc., describes
the service and/or product it “wishes t& ac—
gquire. _Herein lies the first probklem. Surely
yvou have experienced the difficulty and



frustration of not being able to explain
exactly what it is that you want. This level
of difficulty can vary from relatively simple
instructions such as “turn on the light in
the living room" to much more complex com=
municaticons as "describe the operation of
your 318 V8 turbochaxger." Imagine the numer-
ous communication hurdles which must be over-
come by govermment personnel in describing a
raining program- for a device or system which
has yet to be conceived. How can training
element managers provide explicit details
for training programs related to a novel
system when the capabilities of that system
cannot be sufficiently identified or .described
by representatives of the user in the field?
This is one basic problem faced by training
element managers on a daily basis.

Take a step back and lock at the existing
state-of-the-art in current weapons systems
development. Compare today's defense systems
with those of a few years age. It becomes
readily apparent that technology has advenced
at an escalating rate. On the ¢ther hand,
pick up a daily newspaper and read one of the
articles concerning the inability of many of
today's high school graduates to read and
comprehend. The combination of more complex
and sophisticated technology with an apparent
decreased 'reading grade level has created a
great ameount of concern among personnel in
the operating forces. It is apparent that no
matter how "wonderful" and sophisticated a
system is, it is of absolutely no value unless
it is properly operated and maintained. Theré
then exists a dichotomy which generates a
"hypothetical gap between technological
development of hardware prccured by DOD and

“the educational accomplishments of the target
pepulation assigned tc operate and maintain
this eguipment." . (2) Training personnel
within the government have reccgnized this,
and in the mid 70's began to institute a
number ¢f rather dramatic changes to baoth
in-house and contractor-developed training
programs. - Now all programs must be developed
in accordance with Instructional Systems
Development (ISD) procedures. ISD is basic-
ally a total systems approach to training.
That is, training as a whole is analyzed and
initial determinations are made as to what
constitutes a task. These tasks are then
further analyzed, and the ones selected for
training are associated with an objective as
well as an evaluation criterion for that
objective. When this has been determined,
the training design and media selection are
undertaken.

The ISD model is basically a very sound
model which utlilizes many of the highly
theoretical education concepts presented to
us in college education courses. These
theories were highly idealogical and very
rarely worked as they were supposed to in
the public schools. . Nonetheless, initial
military training material developed undexr
ISD is now being fielded throughout the
military spectrum and the results are sur-
prisingly pleasant. Studies indicate that
a greater amount of learning transfer is
taking place. via ISD-produced material than
by older, more traditional methods of
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instruction. (1) This initial evidence has
caused many high officials in the Department
of Defense to take a second and ‘third look at
ISD. As a result, it may be safe to predict
that ISD-developed materials will be getting
greater attentiorn and will continue to be
reguired for training material development.
Therefore, it would be of great benefit to
both government and contractors o have a
deeper understanding of the current state of
affairs concexning ISD. :

Unfortunately, in the view of the
authors, industry has not yet achieved a
worKing understanding of the basic theory
and operatiocn of the ISD model. This has
caused deliverables to be in non-conformance
with ISD principles, and therefore, unaccept-
able to government reviewers. Private con-~
tractors seemingly still recruit personnel
familiar with the technical aspects concern-
ing operation and maintenance of hardware
but neglect to hire ISD specialists. Without
innovative training technoliogy, the result
is wvery often an inferio¥ or unacceptable . .
product. Let us examine the effect that this
lack of ISD understanding has on training
system design.

TASK ANALYSIS

The first step in the ISD process is to
establish what constitutes or will constitute
ddequate on~the-job performance. This is
referred %o as a Task Analysis. The Task
Analysis should serve to generate the ecriteria
and data that provide a basis for initial
foundations as well as assist in the selec—
tion of alternative conéépts and: designs
without constraining creativity. More spe-
cifically, Task Analysis answers the gques-
tien of what tasks, performed in what manner,
under what conditions, in response to what
questions, and to what standards of perform—
ance make up the job. Regardless of how
well the next steps are carried out, if the
job analysis data is not valid and reliable,
the resulting instructional program will
fail to produce personnel competent to per-
form their duties at a basic lewvel.

-Currently, the government is receiving
far from adequate task analyses. It seems
that all too often contractor training per—’
sonnel de not understand what is required in
order fo construct a solid task analysis or
simply do not have access to the necessary
information needed for decisicn making. Che
available resource which contractor training
personnel may use to support this phase of
development is the Logistic Support Analysis
Report (LSAR). (5)

The LSAR, which is suprlied by contractor

project engineerxs and logistic managers, pro--
vides a breakdown of operaticon and maintenance
suppert activities currently being experienced
or expected to be experienced by fielded
systems.
perscnnel to analyze this data and make recom-
mendations as to task determination and the
requirements for training. Some tasks are.

It is the job of contractor training .
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seldom required on the job and only minimum
jok degradation would result if the task
were not performed. ©n the other hand, scme
tasks are highly critical to successful job
performance, or the complex nature of the
task makes training essential.  Economic and
time considerations require the trainer to
make decisions as to which tasks wiil he
selected for training and the extent of
training which will be provided. Many con-
tractors either fail io realize or neglect
to consider the importance of this task se-
lection process. The result of this in- :
attention to proper task selection destroys
the foundation of the training design and
results in the production of an unacceptable
training curriculum. Figure 1 provides an
example of what an unacceptable submission
of 'a task and skill analysis would ke. It
is apparent from this example that the cur-
riculum developers either: a), 4id not have
a working knowledge of education concepts

or the ISD model; or b), were not provided
with sufficient information via preliminary
research, i.e., LSAR; or c}, did not take an
adequate amount of time to prepare the doc-
ument, or 4), simply had a very poor writing
ability.

- plgted soon. "

as was mentioned earlier, the task and
skills analysis is the base of the develop- .
ment effort. t is the foundation upcn whmch
the c¢urriculum will be built. If this s
lacks continuity or is vague, as shown in
Figure 1, the whdle pxogramrsuffers. Many
Gevelopers fail to realize or understand
- this, as ev1denced by actlans such as deliv—
_ering an instructor's manual or _a_student's
guide, months before the task and skill
analyses. When asked about it, they reply,
"It's not complete as yet, but will be com-
It eqLates to a student wrlt;ng
a raegquired outline after the completicn of a

_term paper. Contractors do not .understand

that an outline, Task and Skill Analysis, is
a tool which helps turn out a professional
product. Figure 2 is representative of an
acceptable analysis which supports this
initial development effort. - It is apparent
that the developer of the decument demon-—
strated in Figure 2 manjifests the consid-
erations of the ISD model in this phase of
the curriculum development process. B

1. JOB TASK ANALYSIS SUMMARY

///,—”

X

NOHEHCLATURE : DATE:
I TASK STEPS TDENTIFCATION 5. -
A EQUIPHMENT
oEny |3 TASK - DESERIPTION G‘STE‘P 5 STEP DESCR]PTAD? /ur' “ q
_ 7 y
Al Monitor performance of and perform ﬂ'jd'
preventive and corrective mainten g‘y
ance on KK

the ungt fonal epern:‘fﬁi oK Hone

TeCEiver centrol dircuits
Locate recefver conirol circuits

Des¢ribe the functional aperation of None
the ¢ ¥ tramsuitter control circufts

Locate trapsmitter control ¢ircuits

Recognize and Jocate equipment
maTfuaction indications

Dennnstrate correct post repair procedures
—

_Demopskrate, the correct fault
isalation procedures

corvect. dlsassembty. repair

Q%ﬂglmxg
and reassembly procedyres

Demonstrate correct alfgnment and

calloration procedures

whe
2
e

o

FIGURE 1

This i& an example of an wnacceptable task and skill analysis
which does not demonstrate the requirements of the ISD model. B
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JOB TASK AMALYSIS SUMMARY

Homenclature FIRE FIGHTING/DAMAGE CONTROL Date . 29 povember 1979
2. TASK STEPS IDENTIFICATION AHD ANALYSIS
lz:zt. > Task Description N Nﬁiﬁzr > Step Description 6-Equil.une‘:nt
L1.1 Operate fire fighting equipment. L1.1.1 Operate the P-250 pump.
11.1.1.1 Prepare the P-250 pump.
11.1.1.1.%n Assembie all necessary equip- Foot valve

/ £1.1.1.1.2

ment in the operating area. and strainer

Comnect the foot valve and Suction hese

strainer to the suction hose. . Exhaust hose
- £1.1.1.1.2.1 Piace the female threads of the Spanner
foot valve and sirainer against wgench
‘,—f—,,——"”‘—”’ the male threads of the suction
hese. Tri-gate
11.1.1.%.2.2 Give the foot valee and strain- R -
er a quarter tuvn counterclock- %-:ézh;::h
wise to atign the threads. 1
[1.1.1.1r.2.3 Turn the foot valve and strain- Vg:ghlaiizs
er clockwise until it is tight.
_ Two all. pur-
L1.1.1.1.3 Connect the suction hose to
the P-250 pump. pose nozzles
Fuel tank
Screwdriver
FIGURE 2 Z -

This is an example of on aceeptable portion of a task and skill

analysis.

specific job performance megsures.

a topical outline format.

As government representatives tasked with
the responsibility of accepting and/or reject~
ing the deliverables provided by private con-
tracters, curriculum reviewers devote a great
deal of time to the evaluaticn of the task
and skills analysis. " Specifically, they
examine the logical progression of the tasks
selected to determine whether the tasks are
actually tasks and if so: &) do they satisfy
a need for training:; b) can training be pro-

vided in a practical and cost—-effective manner;

c) do the tasks complement sach other for use
on the job; and &) how will performance mea-
sures be constructed?

The area of performance measures provides
an interesting observation. &a surprising num-
ber of contractor training personnel seem to
be encountering difficulties in the con—
struction of job performance measvres. Review
meetings between government and contractor
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Note that the enabling cobjectives are modified by
The mumbering system identifies

personnel repeatedly revealed this fact.
Questions pertaining to what should be mea-
sured, i.e., product, process or both, via
what method, and with what consequences of
failure often were the cause of many wvague
responses. Inguiries ahout predictive wvalid-
ity or fidelity seldom were answered in con-
crete terms. Since these topics were gues—
ticned early in the design process, it often
led to strains between contractor and govern-—
ment personnel. This, unfortunately, caused
tension to develop and decreased the lewvel

of interpersonal communication which -is
greatly needed throughout the  design-develop-
ment of the curriculum.



DESIGH

The second phase of the ISD model is that
of design. Unfortunately, the reaction by
many government Tralning Element Managers, as
to whether or not the curriculum is favorably
received, is usually based solely upon how well
the materials are initially presented. It can
be compared to the new home buyer who bases

his opinion of a house solely on curb appeal -

new paint, nice lawn, ete. Ideally, government
reviewers must go beyond that and examine the
foundation as well; thus, a "pretty" instructor
guide with little substantiation for its con-

" measuzres (JPMs) into learning objectives for

_cziteria which must be reached for satis-—

3 WH mrif % i“mﬁigﬂ‘: f;cto; Per—ﬂ::rmance. These objectives are ' ’ ' -

Terminal learning objectives are actually
direct translations of jcb performance

the training world. Therefore, if the de-
signer takes time to prepare a well construc-

ted task analysis which contains rather de~

tailed JPMs, the design of the associated
materials should be relatively simple. L

Objectives contain specific descriptions
of an action the learner is to exhibit after

_training, the conditions under which' the

action.will take place, and the standards-é?__




such things as contract reguirements, the
philosophies of the contractors as well as the
government Training Element Managers, overly
specific or extremely. vague data item descrip-
tions (DiDs) and writer inability or misunder-
standing. Let us examine this a bit further.

One of the major dilemmas which has a
direct effect upon the design of instructional
materials is legal requirements of contractor
scheduling. The contracting officexr places
a great deazl of emphasis upon delivery dates
as is necessary to meet the terms of a con-
tract. This is often dictated by such things
as operational equipment delivery, ready for
training dates, etc., which are established
© by higher headguarters, thus placing any
decision ont of the realm of working level
personnel. . Unfortunately, this causes the
contractor to be forced into an obsession to
comply - delivery on time becomes the striving
goal. As a resuli, the cquality of the program
is often overshadowed by the delivery date,
and -the government receives numerous blank
pages titled and noted "to be developed”
because of insufficient data. This is extreme-~
ly frustrating, as well as very costly.

Perhaps, there should be a re-examination
as to the legitimacy of scheduling requirements
and the applicability of data item descriptions
or other specific working standards before any
develepment of curricula is undertaken. It is
apparent that something nesds to be done in
order to focus the attention toward guality
. research and design rather than compliance
with delivery dates just to satisfy legal
requirements in the contracts.

Corporate philosophies also affect the =
training product. Technolegy growth in the
last. ten years has been astonishing. Atti-
tudes toward training design have alse -~ = . .
changed dramatically. Although the basic
foundations of education are still the same,
the training methodology has taken on new
dimensions.  “Innovative government education
and training specialists have realized this
and are experimenting with novel approaches
to training for their programs. Such
vehicles as videotape and videodisc, computer
assisted instruction as well as visual and
physical simulation, are being solicited in
new weapons systems preocursment. The reasens
for this can be capsulized into the fact that
training via these avenues is more efficient,
interesting, cost-gffective and practical.

This is rot to say that the traditional
written material is to become obksclete. There
will always be a requirement for written doc-
umentation and instruetion. Foritunately, as
many innovative contractors are beginning to
realize, these simple written materials must
be augmented by innovative training devices.

The Department of Defense's training require- —-

ments have become so technical, complex and
expensive that now the most efficient method
of training is often via non-traditional
methods similax to those mentioned earlier.
It is the opinion of these authors that the
time has now arrived that if a contractor
does not soon make a decision te hire com-
petent personnel who are well versed in the

non-traditional avenues of training; i.e.,
. simulatiecn, video/computer interface, etc.,
he will fall by the wayside in his quest to
wbtain defense systems contracts.

In essence, then, there must be certain
changes made in the training acquisition
process. Initially, the govermuent must pro-
vide more spécific direction to the contrac-—
tor regarding the preoduct which is to be
developed. In addition, it ig itperative
that the contractor e given the freedom to - -
determine, a) what is needed for training,
b] the most effective methcds to provide
that training, and ¢) adequate time for the

_ preparation of the instructional material.

In summary, this paper has provided a
cursory examination of the current process of
training system acguisition. There exist
many problems, ranging from minute to moni-
mental, caused by bkoth the government and

. contractors. It wonld take a dissertation to
expound upon all -of +the anomalies which are
present. Obvicusly, this is beyond the scope
of this paper. Figure 4 is a capsuled attempt
to highlight areas where deficiencies arxe per-
ceived to exist. It is structured so as to
ramain objective in nature, yet be highly
critical of both parties in DOD training
acgquisitions. The ISD model serves as its
base, singe it is the wvehicle by which we, as
government Training Element Managers, review
contractor produced deliverables.

- Cn the other hand, a private contractor
whose busipess is txaining development must

_-:be aware of the current state-of-the-art in

edncation. He must realize that trends in
technology are vastly oufpacing those in
education and that attempts must be made to
bridge this hypothetical gap. This can be
done by recruiting personnel who are know-

.- ledgeable about current trends and are willing

to step out and take the necessary initiative
te introduce the innovative training method-
clogy dictated by current techmological ad-
vances. (1)

We do not purport that an individual
well versed in ISD is the panagea for in-
adeguate training program develcpment. Ob-
viously, there is no one perfect methed which
will ensure effective training. But, as ’
Montemerle and Harris suggest, the develop-—
ment of effective training packages requires
among other things an interdisciplinaty . team
of subject matter experts and gkilled in-
structional technologists. (4) = The recom—
mendaticns alluded to in. this paper are just .
as susceptible to inept application as are
current methods. The authors suggest that
if training developmeni is given additional
attenticon, and conscientious consideration,
there will be a significant impact upon
future training developments. .
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Taslk Selection/Deter-
minatjion

Select Tasks

Training

Write Job Performance
Measures

Objectives

for

SUGGESTED
GOVERNMENT
ACTION

Provide. adequate job
description/constraints.

Insure contractor under-
stands/develops logical
rationale for -selection.

Provide regulatory in-
struction {DIDs) which
demonstrate concrete
guidelines .and do not

SUGGESTED
CONTRACTOR
ACTION

Analyze LSARs,
and make determina-
tions for ISD incorpo-
ratjion,

Examine complete pic-
ture as to need, practi-
cality and cost.

Provide rationale which
may determine evalna-
tion of tasks.

Construct objectives
which contain all ele-
ments (Action, Condi-
tion, Standard) and are

i—ﬁuﬂf‘-ﬁ_‘:{ —“L-r—'{‘ idaddd  Ld

[N

CURRENT PRODUCT

- Tasks not definitive.

Entire  instructional
system not considered

Not being done prior to
design of material as

evidenced by lack  of |

evaluation criteria.

Objectives generally not
acceptable ‘due to lack
of one or more
elements, Often numer-
i 1 ibgid*mud apa amm

SUGGESTIQONS

Contractor insure proper inter-
face and understanding hetween
LSA and ISD personnel,

Contractor should take further
steps to analyze target popula-
tion and training environment.
Government should provide
more definitive guidance as to
the product they desire; ex-
amples should be provided.
Government should also pro-
vide adequate preparation time
for foundations of training.
Quality suffers if this phase is
elitninated and COTR should
budget accordingly.

Contractor should make all ef-
forts to recruil personnel
familiar with training evalua-
tion and task selection techni-
ques.

Contractor’s viewpoint - needs
alteration. Behavioral objective
apptoach is often viewed as a

necessary evil and not
F 1 "7 Taal " Tad

Tests

Media Selection/Format

Validation

vity.

Must insure that salient
points of objectives are
tested, Insure written
and performance eval-
uations have . predictive
validity.

State of the art in train-

ing must be considered .

and leeway for contrac-
tor creativity allowed.

COTRs cannot be reluc-

tant to introduce inno-
vative design.

Should inform contrac-
tor of desived outcome
of product; i.e., what
they expect the produet
to accomplish,

well as performance
based whenever possi-
ble, _
Insure all facets of ob-
jective are adeguately
measured.

Examine iarget popula-
tion. as well as subject
matter and make deter-
mination as te most
efficient media_ for in-

formation presentation.” =

Design . evaluation pro-
cedure - before material
is fielded; i.e., inform
the government as to
the methodology which

tained in one objective
and performmance mea-
sures are vague.

Tests are canstrucied
ajter instruction is writ-
ten; result is a simple
reiteration of classroom
presentation.

Little, if any, target”
population analysis
done, Training material
currently comsists pri-
marily of traditional
wiitten manuals which
impact upon learning
transfer due to stu-
dent’s comprehension of
material.

No real guidelines or
procedures which may
determine if a product
{curriculem) accom-
plishes its objectives.

product generally unsatisfac-

tory,

Contractor should employ
specialists in the area of test
construction. Curriculum
should not just provide instrue-
fion necessary to ‘‘pass the
test.””

‘Contfactor’s should strive to in-
troduce more innovative and
creative training methodologies.
Visual literacy of target popula:
tion must be examined and
modern techniques employed.

Experimental test design pro-
cedure for validation be cop-_
structed and delivered to
government prior to delivery of
maierial to the field.
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