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Today"s Department of Defense has made great
advances in developing and utilizing innova-
tive training materials within the last 10
years, The Army, for instance, currently
employs the Instructional Systems Development
(ISD)} model in the design of all training
material. This model is unparalleled in de-
fining and analyzing instrxuction in a vexy
logical and coherent manner. However,the
model is only a tool. The development of
quality training packages is dependent upon
the competence and imagination of instruction-
al designers. This paper seeks to review and
transcend the ISD model in suggesting method-
ological training inmovations for cost-
effective strategies to improve instructional
packages.

Basically, the ISD model is an instrument
which enzbles training developers to perform
task analysis and undertake instructional
development via a proceduralized logical
progression. BEach of the five phases of the
model incorporates evaluation criteria which
require the designer to answer questions,
state objectives, analyze behaviors, make
key decisions, etc. Idealistically, the ISD
model is the most effective and efficient
method to develop a training program, In-
herent. within the ISD model are provisions
which enable the designer to determine adequate
levels of design and production value for
specific objectives as well as apportion
resources necessary to provide maximum per-
Splcuousness.

Besign value can be operationally defined as
the sum of all learning paradigms applied

to a particular package. It can be viewed
as an idealistic striving toward perfect
attainment of instructional objectives. The
effectiveness of the design of a learning
package is measured by the behavior of the
participants. It is construed as being
successful if the elements of the lesson's
behavioral objectives have been attained and
demonstrated by the participants.

Production value refers to the technology of
the method of delivery in an information
presentation. The production value of a
particular training program is often assessed
in terms of aesthetics; e.d., special effects,
graphics, casting, director's style, etc.

Often the effect of an instructional program
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is detemmined by the amommt of aesthetic
distance that is felt by the audience. There
are mumercus variables which impinge upon
this construct but genmerally the closer the
aesthetic distance,the more favorably the
program is received. We must concern our-
selves with both the design value and the
production value %o successfully employ the
ISP model in training for the modern Army.

Currently, Army developers are confronted
with a serious and challenging training
problem. The tactical equipment utilized in
modern warfare is becoming increasingly com-
plicated to both operate and maintain. This
increased complexity of military equipment
has caused the content of accompanying
training packages to become commensurately
more difficult. Along with this problem, the
developer must deal with a target training
population with demonstrated lower intelli-
gence and reading scores than thelr counter-
parts of 10 years ago. (See Figure 1) )
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It must be noted though that this problem is
not specific to the military. Educational
researchers have discovered this problem to
be equally prominent in business and industry
as well as the technical schools and univer-
sities. (Duke, 1978) This treatise does
not purport to examine the underlying causes
for this demise of test scores but rather
seeks to offer suggestions as to how we, as
trainers, may cope with this demanding
situatiom,

There is no singular straightforward answer
that can be offered as a solution to the
above problem. Many variables must be
analyzed and different learning situations
must be considered. Imnitially,though, we

as developers must adhere to the postulate
that regardless of the training situation
there cannot be any compromising upon the
design aspect of training development. This
design value requires a great degree of time
and attention paid to it by the designer.
Although production value varies with each
training situation, the design value of the
ISD model must remain consistantly high.
Trainees with a great degree of intelligence
and a high amount of motivation can effec-
tively learn via any medium. "Slow"
learners, on the other hand require training
packages which are more elaborate and
interesting. The production is thus 1nyersely
proportional to the analyzed intelligence
and motivational level of the trainee. (See
Figure 2}
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Figure 2. Design and Production Values

Up to this peint we have established and
provided a rationale for the importance of
the abselute value placed upon the design
of instructional materials., We have also
determined that there must be an increasing
amount of attention given to the production
value of training packages. We will nmow
elaborate upon a suggestion which may be
utilized by training developers to improve
the production value of their training
packages .

If we examine the interests of today's
student population (individuals aged 6 to

25 years) we discover many interesting
anomalies from previous generations. These
people were raised with automobiles, jetliners,
humans walking on the moon, and, of course,
television, They are used to being con-
stantly entertained and having things done
instantly. Research shows that adults

spend approximately 28 hours a week watching
television; children average 25% hours a

week. Unfortunately if we look in the

classrooms of today's public schools,we

sees many bored individuals. The reason for
this is that many of our teachers in public
education are unable to update their
teaching methodologies to cope with today's
student generation. They also cannot compete
with the fast movement of the television.
Army developers recognize that today's
recruit is "turned off" by irrevelant
material. They desire all the information
deemed "mecessary to know' for their occupa-
tion presented in the most interesting and
expeditious mode possible. How can we,

as training professionals, satisfy these
criteria while also developing a cost-
effective training system?

One simple answer to this problem is to
apply the following simple equation:

Existing Training Material and Trainer’'s
Imagination = Educational Inmovation.

Today's Army classrcoms currently utilize

2 wide array of modern trainimg aids such

as simulators, audio tape/slide shows,
videotapes as well as traditional instructor-
made visuals and chalkboards., Varying
training objectives require the use of
specialized training devices. A question

we must ask is, "Are the existing training
programs the most interesting, expeditious
and cost-effective possible?" The answer is
"no"! This paper suggests we combine &1l of
pur existing mediz into one presentation.
This training innovation, which the Army is
currently researching,is called multi-image
instruction.

Perinfs (1969) definition of the concept of
wmulti-image is elaborated upon to provide an
operational definition of multi-image instruction.



Multi-image instruction refers to a system
whereby three images are projected simul-
taneously on three connected but separate
screens. The center screen is a television
monitor connected to a videotape viewer. The
left and right screens are condensed movie
screens upon which juxtaposed cue-pulsed slides
are projected from the rear. These slides
usually provide complementary informatioen,
but can also serve to create a panorama, The
system is totally self-contained as shown.
(5ee Figure 3}
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Figure 3, Multi-TImage in Basic Training

The concept of multi-image presentations is
not new-~Jating as far back as 1927. The
advent of modern multi-image instruction
occurred when James Finn and Robert Hall de-
Tivered a three-screen presentation in 1962.
An evaluation Teport written on the program
clearly demonstrated that,by utilizing larger
screens or multiple screens with a battexy of
semiavtomated equipment,it was possible to
present many more concepts and much more
complicated ideas to larger groups than had

previously been thought possible.

Since that time,several studies have been
undertaken in order to determine the effec-
tiveness of multi-image presentations.
Roshka (1958) and Allen and Cooney (1964)
researched the effectiveness of multi-image
instruction on the cognitive recall of
children at the sixth~-grade level and below.
They found that the levels of recall are
higher after multi-image presentations.
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Reed (1970}, using adult churchgoers as
subjects,found that five screens weTe more
effective than ome in presenting religious
information. Ingli (1972) demonstrated
superior results with undergraduates using

three screens to present information.

Brydon, working with trainees on blueprint
writing at Lockheed Corporation Training
Division,found that triple-image version of
instruction was much more effective (.01)
than a single-image version of instruction.
Ausburn (1975) showed multiple imagery to
be superior in aiding with visual location
tasks. In addition,he found three screens
to be extremely effective with haptic
learners--an extremely significant finding
for Army developers since the Army uses a
great deal of "hands-on' training.

The results of research on multi-image are
not overly persuasive about multi-image
achieving superior results over conventional
on screen or other training media. Research
of the early 70ts (Boallman, 1970; Atherton,
19715 Didcoct, 1972) shows no signifi-
cant difference between the effects of single-
image and multiple-image presentations. Con-
clusions of the research even state that
multi-image presentations were interpreted
as being so distracting that they were con-
strued as detrimental to the learning process.
Dyer (1975} offers ah interesting rebuttal
as an explanation of these conclusions. He
maintains that the reasons for selecting the
multi-image format range from its iwmpact in
emotional appeal to its effectiveness as an
aid to instruction. Many developers neglect
the design value of the presentation and
rely solely upon the uniqueness of multi-
image screening to evoke an audience reaction.
He states: ‘ B
No behavioral objectives are identified,
no follow-up evaluation is planned, and
there are actually no results to be
analyzed. The success of the program
is measured in terms of supposed
audience azpproval. Such a program
may be developed to present a feeling
to visually stimulate the viewer and
to arouse the audience through sight
and sound,

The Army combines this unique and important
compontent of production value with a thorough
and logical design analysis utilizing the

ISD model. Therefore, the importance of
design value remains constant (a high-priority
level) while the attention paid to production
value is increased.

Fort Gordon is currently experimenting with
multi-image instruction in Basic¢ Rifle Marks-
manship (BRM). The objective of the training,
which employs multi-image instruction,is to



enable the student to disassemble, lubricate
and reassemble the M16Al vifle., This in-
struction is conferred upon a recruit who has
just recently (5 days)beeninducted into the
active Army. The novelty of being in the
Army causes a great deal of apprehension in
the student which acts as a deterrent to
effective communication transfer. The BRM
personnel wanted to eliminate this temsion

as well as retain a performance-based type of
instruction. Therefore, in comjunction with
the designers and media specialists,the multi-
image format was implemented.

The concept utilized existing hardware (e.g.,
35mm carrousel projectors, 3/4" video cassette
players and television monitors) which can be
found on all military installations. By com-
bining the 35mm siide shows with the 3/4"
videotape,a dramatic multi-image presentation
evolved. Initially,the slides were changed
manually, but the current multi-image pre-
sentation slides are automatically advanced
via cue pulses on the secondary audio. track
of the videotzpe. Preliminary research
results {Duke, 1979) show that recruits who
view the multi-image presentation do as well
orn a performance test as troops enrolled in

a traditional lecture class even though they
complete the block of instruction in 65 to
75% of the time. This is due to the "hands-
on" participation required by the multi-image
program, the individualized instruction
provided by BRM persommel and the standardi-
zation of the program.

The multi-image method of presenting training
is not the best way to communicate all infor-
mation, It is conditional in that its advan-
tage over other media exists only where there
is an increase in accessibility of relevant
information. Nonetheless, multi-image can
and does have application to numerous areas
of training which require benmefit from motion
and/or animatien. The avionic communication
equipment MOS {35L), for-example, can utilize
multi-image training to create a pseudo three-
dimensional effect as figure 4 illustrates.

The left screen provides elementary hierarchical
skills which are needed to accomplish the task.
Here,basic electronic circuits, which appear
in the repair task, are explained. This
screen complements the center screen by in-
forming the student what theoretically is
happening. The center screen is a television
monitcy providing the motion. It shows

the student: 1. the actual leocation of the
compcrnents in question, 2. how to use a2 test
probe to neasurc voltage, 3. how to properly
set vp the test equipment and, 4. safety
wreczitions. The right screenm illustrates

apw th: ncasured voltage would appear on an
~agillosacre.,
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Figure 4,

Multi-~Image in Avionics Ttraining

Multi-image instructional programs have
many advantages. Listed below are several
of these, but the list cannot be considered
all inclusive--this is determined by the
imagination of the developers. They are
presented here to stimulate innovative
thinking for those who are considering the
merits of using this format.

1. The position of behavicral objectives in
the ISD hierarchy will determine the objec-
tives~sequential position in the course in-
struction. The basic objectives; e.g., basic
transistor theory, Ohm's law, etc. must be
learned before higher objectives can be
comprehended. Usually, this basic instruction
is extremely boring due to its lack of appli-
cation. The multi-image mode of presentation

enables one to present or elaborate upon a

low-level objective, when needed, on one
screen, while constantly providing a reminder
to the student of the concept's need and
applicability on another screen. Thus, in-
troductory tasks can be presented in con-
junction with higher level tasks.

2. Careful attention to design value of the
training program can cause the student to
become actively involved in the program
rather than remaining a passive viewer.

3. Utilization of three screens enables the
designer to provide close-ups 021 che screen,
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show the close up as it relates to the whole
on another screen,and offer a visual ex-
planation on & third screen.

4, A designer can use three screens to help
the viewer identify commonalities, similari-
ties, Or contrasts among several visuals. It
is easier to detect differences when the
images can be viewed simultanecusly.

5. An instructor who is proctoring a class
with multi-image can provide individualized
instriction with minimm interruption.

6. A multi-image program can be designed to
inc¢lude instructor evaluations before it
continues with the Iesson. If an instructor
feels it is necessary, he can "still-frame"”
the program and personally elaborate on the
material. This helps to provide better
understanding of concepts presented priox

to that specific point.

7. Multi-image programming, by its vexry
nature, is a fast-moving media. A viewer

is bombarded by three times as menry images
as television. This naturally forces him

to be more attentive. Preliminary opinion
pells distributed to recruits in MiSAl
classes informed us that the students felt
the program was moving so rapidly that they
didn't have time to daydream. The fast pace
caused them to concentrate three times as
much as they would in a regular lecture.

It must be noted, though, that the program
must possess a logical and lucid progression
as well as a juxtaposition of images.

8. Properly designed, a multi-image presen-
tation is actually a three-dimensional type
of simulation device. With the exception of
direct simulation, this is the closest ap-
proximation to the actual performance of the
task that is possible.

9. A secure (secret) program can be exported
with no threat of its being intercepted and
interpreted if a multi-image format is em-
ployed. One would be able to determine the
objective of the presentation only if and
when all three portions of the program are
cotibined. These portions would be distri-
buted separately and only when delivery

of the one sent out previously is acknow-
ledged by the receiver.

10, The technique of multi-image presen-
tations is extremely cost-effective., Its
basic components are a TV monitor, a video-
tape playback unit, two slide projectors
with rear screen material,and a device that
interprets the cue pulses on the videotape's
secondary audio track to advance the slides.
The material on the slides and videotape

is determined by the designer.

As was mentioned earlier, the elaborateness
of the production value of training is
limited only by the imagination of the
designer. Once he becomes receptive to new
ideas, applications and technologies, his
horizons are infinite.

For example, an interesting sidelight devel-
oped from our research on multi-image: We
were concerned about field training in areas
where conventional methods of instruction are

not practical or Inappropriate; e.g., repairing

an antenna, soldering connections in a
satellite terminal with extremely Iimited
space, ete. To rectify training problems of
this nature, we are developing a hand-held
viewer which can be taken anywhere and upon
which any type of training material can be
easily illustrated.. This compact audio and
visual viewer can be used as a training aid.
in almost any conceivable training situation.
Operating on ac current,or self-enclosed
batteries,the hand-held viewer provides an
individuazl an opportunity to watch either
16mm or Smm filmstrips with audio accompamni-
ment at his own pace. It can be used for
initial training and/or reference as shown
in figure 5,

Figure 5. Hand-Held Viewer

In summary, this paper has sought to point
out to educators that all the necessary in-
gredients of dynamic training programs are
currently in existence somewhere in their
imediate enviromment, By investing time
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in a thorough design of instructional
programs and relinquishing preconceived
notions about traditiomal tralming programs,
the instructional developer can creatively
use his imagination to produce effective and
innovative training material.
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