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Because the Department of Defense spends more than $7
b11110n annually on training and educatiénal opportunities, new
' in'structional technologies are constantly explored in an attempt_ to-
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—7— HE Department of Defense fates a monumental task in the

area of training and education. Between 15 and 20 percent

.
g‘ of its 3 million military and civilian personnel are normally

involved in the training process, -cither as trainefs or traineds.

As the military budget has decreased, weapon systems have be- "

" come more complex. To research, develop, acquire, maintain, and
operdte these systems require that, more resources be devoted to .
producing qualified personnel. The answer is increasesl.ﬁ"xcjency

. in -the training and educational -process.- (For this disc®#ion, the
., distifiction between training and education will be unexpressed,
and the teaching means used in both, by adoption.from various
technologies, will be referred to as “instructional technology.”
The " Department  of ~ Defense  keeps. . . -
¢ training and education under coistant . ’ e
review, and additional innovative and - . )
cost-effective measures should result from™ * -
the FY 76 funding oft $32.4 million for re- . 5
search and development of instructional . . «
teclinology. : ’

* Paper presented- at the International Learning Technology Congress
and Exposition on Applied Learning Technology for Human Resource J
Development (Washingtom, D.C., July 21-23, 1976) '
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~ Onc indicated change is the *cjomt.on

of training from the large céntral train-

ing centers to field, ship, and submarine
locations for aliost conftinuous upgradifiy
of a highly spccialized nature for smaller,
.numl;ers of individualy, so as-tp maintain
the required high state of readiness in the
complicated weaponry employéd by to-
day’s.armed forces. -y °

Secondary, buf still important, is the
general -education provided to- memnbers:
on active ditf and foriner members-under

‘thc GI Bill combination of educi-

tional ,and training opportunities is the .a prelude to a look beyond the presenf | .
»  comeffone of the all-volunteer forc& i, homon‘ .-

atlracting high-quality men -and omen.

- Moré than 85 percent of all service-

learned skills have a direct and iminediate

civilian application, Departinent-of Labor

studi¢s indicate that one out of every six

civilian craftsmen acquired his or her skill
\ - in the military. .-

"In a broad sense, then, ‘the $7 billion
annually expended by the Department ‘of
Defense in education and_ training can. be

e viewed as a natibnal social invegtment.
The challenge is to find more, efficient

s for contmumg and 1mprovm3 this

investment in our nation’s, most valy ble
* resorce, manpower. . é"

. ) s ) ~

¢

Technology in the Instructional.
Process

*

* In the gelent past, instructicnal tech-

. nology has. scemcd to. reach a tenfporary
ateau. This is ot to say that signifi-

*  cant developments | have“not emerged.
« Théy have. The experience of hlg?x hopes

for educational TV ,and computers, “ac-
compamcd by mgmfican investment -in,

the private sector. and-./ he “subsequent
failure of theke media to effect the iex-
pected revolutionization ok educational

Ve processes, has induced an air of cautlon

" finally, conduct and evaluate the trammfrx» -

. / ]
- I;/ ‘ ’ ‘F- d
] » . -
( -' L ) * § .
‘ .
as to futurc he.wy mvestmcnt in the p"x- . 5

vate “sector. The present plafeas, how- < «
ever, can only be viewed as a‘launching- ~
pad for What must inevitably follow. Un-
preccdcntcd forces are at work in- the
form of aggregating and syncrfnstxc tech-
nolomcal advances, accompamed by the y -
contmucd knowledge explosion and at-
tendant knowledo'e obsolescence cyde— .
all>of this. overlaid: with the reality of -in- ..
creasing paucity of resouices. It is well

to cxamine briefly the present state of

the individual technological ingredients as,

“
o " - v -
instructional approaches ; ‘s
. .7 . -

‘Instructional approaches within the De-

partinent of Defense fpop) are undergoing

significant changes l;{ﬁaponse to- the new

ﬂscal environment. An example is the In- s
stryctional System Development concept
pioneered by the Air Forc€ and subsequently .
pursued by the other services. The system
involves the development of behavioral
criteria that state what the student will

"be able to do as.a-result of instruction;
develop cgiterion tests that indicate whether '
the student achieves the objectives; plan
develop, “and validate instruction; and,

By keying the training to specific job re: ,
quirements, both overtraining and under- o
training gre avoided. The second aspect :
of such an approach is & make courses -

self-pacing, using spch strategies as in-
dividualized | instruction ~muodular, sched- ]
‘uling and a ‘wide variety of audiovisual/
computer-linked techniques.

¢

-
.

Aduancefl.lmtrzf_étic'mal System
The Air Traiping Command is moving rap-
idly . toward~ a /totally integrated system
utilizing 'the ost advanced instructional

. ”
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: technologies urder the “umbrella” of the The forward potential of multiplexing
i . .. - Advaiced Instructional System {a1s). The -4t a single, central site or through geo-
~y. Y« primary ingredjents of such g system in- graphic regions opens even wider vistas
", «cluded” preliminary analyses’ of human for efficient sharing ofs training. technolo-

(e,
J. - factors, facilities, reliability, and system gies and capacities, eithér intra- or inter-
g < mainainability.. Long-range plws envision service. ., ° .
.. the possible centralizing of the .existing ° A
. * five major Technical “Training Centers, Jearner'centered instructional research
SR with the potential for cfeation of a net; - .
. work not unlike thg ARPANET,- wherein ‘A widely held contemporary educational
‘many ‘major universities and indfstrial philosophy views the student.as a relatively
4 compléxes are linked togct}\er'for the pur- -passive individual. Curricular naterials
. © pose of sharing information.. are organized and delivered in such a way

- = .+ - Central to the planning of an advanced as to, make learning possible. This whole
systcm‘}is the essentiality of increased re- philosophy and approach is being re-
sponsiveness to- validated fequirements.. examined by the Advanced Resedrch Proj-
Components include the Time-Share, In: ects Agency (arpa). In an admittedly h’igh-

» “teractive, Computer-Controlled Inforna; risk but high-gain area, the Arpa- study
tion Television (Ticcrr) and the Lincoln postulates that alternative technological

.+ Tenninal System as.well as pLaTo IV, all approaches to learning are ‘possible, cen-

. of which will be discussed. The planners tered in leaining strategies. The -thrust
and' programmers of the system contem- would. be directed toward making people

_plate increased pooling of training items smarter, rather than contents smarter,
at a central or regional site offering.the using such devices as rfiethods of improv-

: greatest potential for forward efficiencies. ing memory and reasonipg ability. Having

1 - . Automated and self-paced -techmologies done 'this, it is postulated that in subsc-
are .envisioned; possibly even allowing the quent courses of instruction the trainees
trainee freedom of action in selection of could utilize the newly learned skills. in |
cthe best delivery systen for the individ- improving their own leamnifig. An analo-
ual’s needs. Possible technologies could. - gous concept is found in present -under-

* also "include voice-sensitive. terninals, takings in which computer science tech-

. three-dimensional manipulative visual dis- niques are utilized to make machines
plays, -touch-sensitive terminals, and key- smarter in the whole area of artificial in-,
board devicds integrated, into master com- " telligence. ; ’

puter systemns of combined- training and. ' - . .
L Y . LB .
training management. instructional television
<. The planners also contemplate the fu- . o \
v . ture potential for virtual memory units Within the Department of Defense, there -

using -nagnetic bubbles that could permit continues to be a fecognized role for edu- -
a smnaller Mainframe than is currently. cational television. This medium is used in
_possible but one possessing cignificantly each of the servicé academies, in the Naval
more capacity. Use of virtual capacity, due Postgraduate School, the Air Force, Tnsti-
. to the dynamic buffer zones, would sig- tute of Technology, the professional mili-
nificantly improve communication relays, tary. educational schools such as the -com-
. ecither by telephone lines or microwave mand and staff colleges and war colleges,
| lengths.'_ ‘ . and in the service .training (p’mmands'. The

- Q . -~ ' .
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Air, Foree finds educational television es-

pecially Yaltable at Air University in the

Academic Instructor course. In training all

Air ®orce instructors, including those who

will assume duties o professors of aero-
space science at colleges and universitics
throughout the country, this insti_tﬁti(_)n
offers a 20-hoir elective course ip educa-
tional television. In_addition, television is
wsed extensively in ecritiquing -platform
presentations (self-confrontation). -

. © At other military teaching institutions,
_educational television is used to bring field
experiences iito. the classroom. In naval
. operations as well as flying Operations,

television introduces a. valuable cost-effec- .

tive dimension by permitting st@dents to
view an environment without the high cost
of equipnient-operation. | .
An exception to the detlining use of in-
structional television throughout the De-
partment of Defense is found in the Acad”
- emy of Health Sciences of the United States
Army-located at Fort Samy Houston; Texas.
This-organization has a vital outreach.pro-
gram in~the medical and health sciences
field, including_an extensive loan library
of “vidgotape czﬁsa% Included are pro-
Yrains designed priniarily for continuing
‘education’ of profession&lg'xegical person-
nel, in additipn to lesson plans for training
and instruction in paraniedical fields-.The

« library of video cassettes exceeds 100f..
différent programs. In addition; the Acad-"

emy operates a 12-channel closed-circuit
playback-system in support of the Academy
of Health Sciences’, a¢ademic curriculum,
medical teaching programs of the,medical
center, and patient rehabilitation and edu-

cational programs. A%wide range of .both .

studio and’ mobile production equipment

is utilized in conjunction with modem,
up-toklate techniques and procedures.
Given some of the technological advanices

- in dommunications, to Be discussed later,
7 , there.is obvious potential for expanded ap-

-

C e . . -
: )

plication and transmission of educational
matetial through satcllite or other advanced

means. .

In ‘general, however, each of the ser-
vices is moving to consglidate and other-
wise reduce costs atlendant to television
operations. A primary reason is a general
disenchanginent with ‘black-and-white tele-
vision, .coupled with the high cost of coior
television. In the Air Force the number of
television production centers in use has
been reduced from Six to one. The other
services have similarly reorgamized, with
single centers servicing much wider geo-

graphical areas.. The price paid is lack of

immediate responsiveness.
It was previously noted, that 20 to 30
percent of the approximately 900,000

hours -of “on-call” Department of Defénse_

instruction obsolesces anntally. The rela-
tive cosfs of developing and updating such.

Material are revealing: ,
Development and Updating of Instructional
' Material -
(Cost per stutlent minute—after I .
having developed learning objectives)

B . Decelop . Updete
Sound-on-slide - 8§13 -5 2
Computer-assisted instruction ~ $38 § _2°
Color felevision: . © o s248 5500

The reldtive developmental and ‘update
costs, suggest a central reason for tbe pres-

ent de-emphasis of edficational television.
“as_a primary instructional medium.
Ancther reason for the present decrease

i

in the use of educational television is its
inherent lack of. flexibility in some mbdes
and high cost in " others. In the _caseS‘,\ of
videotape, thefe is no potential for feed-
back or question-and-answer sessionl. Video
disk technology, as presently. being dé-
veloped by Philips, rca, and Thonpson

csF, -addresses to a large degree the prob-
lems of flexibility and offers great promisgy

The disk permits random access, as well
as branching and switching to other modes,

. - ~




such 3s computers, Jfor mediativn, The

»
.

$20 per siudent hour. Presently computer.

drawback lies in the cost of praduging time in miny cases Cubl be obtained for )
the video disks. While it i éstimated that less than $1 an hour. Fhere is a real pos- U -
.~ vidgo disk viewing cquipment way soon sibility that, .in the intermediute term, .
. be avpilable for $300 each, significant in- miniature co:nputers “-or microprocessors . .
‘vestinent is esscntial for the equipmen. an be sold-for less than §100 each. ) o,
tequired for produetion, Production runs ) . R
of approximately 2000.disks are_required  pofomraphy ’ . .
tp*hring costs within the reach of most™ . = . - oo L
~ users. In view of the unfortunate market- This recently emerged technology of com-
" place experiences of those who- lost after bined refleeted light waves and laser op- .
s, ° making significant investments in educa- tics permits ‘the introduction™ of  higlily
. tional technology in the past, heavy in- realistié imagery in three dimensions un- -~
. vestinent will not be soon forthcoming matched by any other photographic meth- “
without a proven market: L od. This whole -area-.of laser techriology - L
. Militating against extensive we of video appears to be on the threshold of making® "
disks _in pov training establishments is. truly major contributions to educational
the loiv intensity' of requircinents in terms  technology. - . . .
' of numbers of disks required and the wide  +The hologram produced by laser tech- ..
] variety of courses nceding' constant up- nology is totally descriptive of the medit '
ot dating. Scalar economics would not be 'uin. 1t omes from the Greek roots ““holos™ . "
" reaclied .in the majority of pop require~ and “gram,” mcaning meszage, and those .
" ments,_ which range f{rom runs of two to whd have viewed such, holograms would
. two hundred items. There is, however, a  agree that in ffct the medium does truly :
. . great potentiai for such- technology in convey the whole*message. .
Defense overseas schools, educational pro-  Far from being g simple three-dimen®# . d
! .grams, and other “ high-intensity instruc- sional. image; the holographic projection "’
tiona] applications. N _is visually indeterminable from the real .
LS ' ¢+ object. The image preserves all of the ,
o cable television 4 vxsm}l mfom_mlion- 'about an o})Ject, in-_
‘ . _cluding spatial . depth. The unique con-
An aspect of cable television as a com- g tribution of laser light in the process, in .
munications mode of particular interest to addition to encodipg and “transmitting the ° .
policy-makers, planners, and educators is information, is that it stores all of the in-
! its low cost. In one investigation conducted * fermation in”-the hologram in a totally . .
by the »urre Corporation, the cost of unique way, permitting retrieval. Lasere
cable to bring niediated instruction into a light directed on the hologram unlocks
. series of homes in one community was less the stored visual . information, permitting X ‘
’ than $2000., - the viewer to see the original object re- o
' . s constructed in gpace in full dimensionality. ;
miniature compul‘c;s/microprocessars The apphca{nqns to gnstructxona! te(:h'. o
' . nology aré legion. It has ‘been saigl that
. Continuing breakthroughs in micro tech- we think in holograms. What, then, could i
+ tfology present tremendous potential for be’ a better medium for conveying infor- )
_computer miniaturization at very low mation than one consistent and’ ™ tune
v cost. Five years ago computer time cost with perceptual and cbgnitive patterns! y -
s . " : - " } i 4
" . . 6 ‘ ‘ . e ‘
. <
. d - - *
o ’ . .
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'ffhc awe -inspired by onc's first view of
Michelangelo’s “Rictd” could be shared
“by all. Similarly, brain surgeons around
the world could simultancowly . stady a
master . surgeon’s art in unprecedented
proximity. At leisure,~ with full -dimen-
siouality, individyals located in a submerged
submarine, could be instructed in the -in-
tricaties of a complex piece of equipment
that defies description i pland.-The com-
patibility of holography with .video cas-
sette and” video disk technology opens
ryistas that defy description. . ~ . |

The potential of holography for raising
training: effectiveness while, realizing lafge

- economigs is suggested in a 1972 study
¢ that estimated the value of operationil
equipment used for training to be in ex-
cess of $4.5 billion. With, nuclear pro-

9

a wide variety of other equipment costing
millions of dollars each, a large part of
these costs could be avoided. Up-to-date
and extensive holographi¢ libraries of the

.. pertinent high-cost equipment could be
maintained, for example, at training Sites
around the world on video disk for immedi-
ate call-up and study. as required. Trainees
could become intimately familiar with
the equipment, lacking only the hands-on
phase, which could ‘be- easily attained on

. the jOb. R ’ ,
. .Tolography will ‘certainly have a pro-
_ found infpact on .mstructional methodol-
ogy; pethaps.on our world and our lived

L4 *

s

»

rapid transmission and ..
storage system (RTS) v

A unique  systen pione~red by Goldmark
Communications Corporation is especiilly

- pertinent in view of present fiscal con-
straints as well as increasing update train-

. ing needs. By use of a unique process that

is pedagogically as well as psychologically
sound, pictures and graphic material are

* . .
Fal b

pulsion systems and jet aircraft, as well as .

.
v -~

. 2 *

-~

L, -
produced and overlaid with sound as the
amain medium. o -

- In addition to being ‘highly successful
as a teaching/léarning dévice,” the system,
known as Mark 1, has the™additional ad-
vantages -of low production cost coupled
with low ‘update cost—a -significant ‘item.
.A' variety of sound tracks to the same. video
presentation makes the system . muiti-
lingual. The outstanding , feature is “the
transmission and storage capacity. A stas-
dard one-hour, one-inch videotape -will
contain 30 times the capacity of existing
systems, or ‘the equivalent .of 30 onc-hour
programs. From within any of the groups.
of 30 segments, any number of programs,

.. can be réproduced simultancously -on dif-

ferent television sets. ‘An individual user

would have access to all programs on the
tape, with the capability of selecting,
stopping, and repeating at will. |, |

The rrs programs can be transmitted
over standard television station cables,
fhicrowave, or satellites.“The high-density

stérage capability of the system. i$ paral-

leled by extremely high transmission
efliciency by compression”of data at a 15-
to-1 ratio. Diring a hypethetical eight-
hour petiod, when & television station or
satellite might normally ‘be .off the air;

" approximately 240 different half-hour les-
-sons Gould be transmitted, received, and
stored. This system, with its high efficiency

» not only.in rapid transmission and low-
bulk storage but in low cost of updating,
should Tind widespread application -in the
Department of Defense as one of the pri-
mary componehts .of alternative instruc-
tiona] delivery systems in the future.

satellite communications
*

The roundness of the world introduces cer-
tain constraints on the typical line-of-sight
comniunications systems., Whereas' the
“High Antenna” project conducted by Pur-

o

<




due University, wing an airplane as a broad-
casting station, was abl«. t¢ broadedst teles
vision programs to hundreds of .Midwest
schools, a satellite independent of at-
mospheri¢  interference  and  weather
phumnmm offers unparalléled: uppurtumg

for -maximum-coverage. ~ .

Such a potential yvas demonstr.f\vd in
May 1963 when a high school class in
. West Bend, Wisconsin, and a class at the
Lycéc<Ienri 1V of Paris, France, linkéd
sup-via Early Bird satellite for a joint ohe-
hour class. Since that time numerous ex-
perimiental and prototype programs have
been couducted. Under the present leader-
sliip of the National Institute of Educa-
tion, the goal of a national educational
- network is fast approaching.realization.

Applications  Technological  Satellite
ATS-6 experiments initiated in 1971,
jointly by the Department of Health, Edu-
.. cation and Welfare and the- National
Acronautics and Space Administration,
pioncered the widespread applicability of
satellite communications as an instruc-
tional apd informational mcdium. The
prémise undcrlymg, the experiment of
direct .and immediate apphcatlon to the
Department of Defense was “that satel-
lites could provide infouhation to people
who cannot easily, qmcl\ly, or economlcally
be reached by other means and that, given
its capdbility to reach large goovraphic
areas, -a «satellite could convey special in-
formation needed, by wmpamtwely small,
fsolated grou?

A series o mterrelat(,d experiments -in-
volvgﬁ, separate activities occurring in
App#hcliia, the Rocky Mountain region,
and Alaska and were roforred to by the
National Institute of Education as the “Edu-
cation Satcllxte Cominunications Demon-
stration.” The demdmtratlon constituted
the largest and most complex” application -

*

\ ) ‘.

.

" tmultiplé-voice signéls as well as color

television were trar.§mi.ted to' small, in-
expensive antenna-receivers from its _geo-
-synchronous orbit above the equator. From
this position, tclev:s.on beams on the . ATS-6
transmitted signéls to provide double foot-
prints apprqmmat,ely 1600 miles north to
south and 300 miles east to west ,on the
Rocky Mountain and App‘al'ac‘hian)sites. )
In.addition to “receive-only” ,.emnna'ls,‘
which cost approxlmately $4000 each,
_tensive terminals” were utilized; thcse
" latter had the ability to receive‘both audio
1ndvv.deo signals .and to transrr‘ﬂt audio,
signals, permitting _interactive participa-
tion. Programs transmxtted included the

“Time-Out” senes on carger education,

directed toward junior hxgh school stu-
dents.and. including information- on deci-
sion-making, self-assessment, and career
education. Additional series include “Ca-
reers ip the Classroom,” for in-service
" trainingof teachers and staff mefmbers as
the junior high school level, and “Foot-
prints,” designed for adults in rural, iso-
lated commumtxes Such topics as- health

care, land uSe and environment, problems.

of the aging,and consumer educatior were
included. *

.The . National Institute of Education
experiments appeared to have -prelimi-
narily answered the question regarding
the effectiveness *of satellites as alterna-
tiye delivéry methods of education to

/rural and highly isolated populations.. This

pioneering work has led the way to. pres-

ently emerging consortiums for the éx-

panded use of satellife communications.
Fhe mternatxonal aspect of satellite

" communication, aside from ‘the Alaskan

experiment, was demonstrated by the same
ATS-6 satellite. In August of 1975 Ind}xa
bégan the Satellite Instructional Television
.Expetiment. For one year the Indian Spade

of tcchnolo(.;y to ¢diication ever atternpted: Research Urgamzatlon (1sr0) will use the
By u_ée of available time on tixe ATS-B, NasA, satelhte to beat Tv direct into 23100

v . , _ . .
.
* . hEd

‘v
.
.
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4¢l§§cd villages. Cleaxly demonstratds
will be thé ablhty of satellites to operate
on call to all parts of the globe, delivering

a-wide variety of informational and in: ¢

structiosal programs  utilizing v.mous‘
tcchnolo“xcs ' !
It* remaing for the Depqrtmcnt of Dey
fensd to realize the fult potentnl of this
s.ltellxte tcchnology, whiclt is so muncdl-'
ately and Wplxcable toa dcfensel
-organizatioii  dispersed in nearly 100
(.oxfntm.s on .more than 600 shxps..md‘
~ operating locations throu&hout the world.
Toward this end, research is presently be-,
ing eontracted by the Advanced Research
Projects Agency that will study the feasi-
bility of using this technology in ship-
board straining.

computer-assisted instruclion

A report prepared by the MITRE Cory ra-
tion,- clated 1972, contains the blunt asser-
tion that (,omputer-aaslstcd instruction

(can) has been a commercial failuie. Aftef.
tracing and properly identifying the root
causes of thé commercial failure, the 1 \Yaj-
tional Science Foundation funded MITRE

to “catalyze the mass dissemination &f
cat”’=this goal to be rcalucd through the,
achievement of a major market succc)Ls

for coinputer-assisted instruction: Tlmc-

Share, Interactive, Computer-Controlled

Information Television (Ticcit) is prescntly
being used in two demonstration systems
at the community college level with great

success. I

" Despite the commercial failure bf com-

puter-asslsted instruction, which was. largely

due to environmental factors and market-

ing probleins mlher than the 1mb1hty of
.the system to do'the job, computer-assisted

instruction has found s broad constituency

Tin the Department of Defense. All four

services afe finding extensive applications
for the system, which has been proven to

reduce training time ‘by as much as 05
percent and fa.]uxe rates frequently i
excess of 20 pcr(.ent .
Examples of on-line advarced technplogy
systems include prato IV, currently being
used throughout the :country “in.technical-
training, It consists of a keyboard, a High-
speed individual imagg selector, a random-

“access audio ‘device, and a plasma display

panel with variuble nunbers of terminals,
Computer support is supplied by the. Uni-
versity of Tllinois, and is possibly the most
advanced computer-assisted  instruction
system using a large central main frame,
Presently the system -will accommodate
700 students on- lyne at any one time. ,°
The Navy uses; PLATO IV (Programmed

‘Logic for ~Automatic ‘Teaching’ Opera- |

txons) in at least three advanced develop-
ments, mcludmg rolezplaying tcchmques
One progvam is directed ‘toward under-
standmg and improving  iiiferpersonal . be-
havior in basic training between reorui
and trainer. The second program involves

“a study concerning theevalue systems and

attitudes of - »» company ‘commanders. A
parallel undertaking is in the form of de-
veloping critegia for predicting successful
performance in.the role of recruit com-
pany commander. ;

~A thrce-year effort using pLaTO IV has
just been .completed at Aberdeen Proving
Ground, Maryland The evaluation results
indi¢ated that, in general,. students® who
receive their instruction through cal per-
form significantly better than students who
receive their instruction in other ways. In
addxtnop, both student and instructor atti-
tudes were positive. Timefsavings ranging
from 15 to 45 percent were (,onsxstently
realized,  compared to traditional group-
paced instruction. However, the <costs of
comlputcr -assisted instruction in .this par-
ticular- form in the néadr term may be too .
high to provide a viable instructional sys-
tem for the *Department of Defense. Ex-

-
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panded poteniial applications and the

« - continued escalation of personnel costs
. * continuc to interact. In the intermediate

term, scalar economies may bé reached
and cost/benefit analyses suggest the fclisi-
bility of implementation.

The Lincoln Terminal System, devel-
oped by the Lincoln Raboratories of Mas-
sachusetts Institute of Technology,, em-

ploys a terminal with a viewing screen

and audio speaker. With' a keyboard for
student responses, terminals are (.O‘r\me(.ted
to a central minicoputer, progranmed

o monitor student progress and facilitate

branclfing. The random-access audio fiche
feature replaces the computer, memory,
The system has proven highly cost effec-
tive in reducing training times and asso-
ciated pexsomrel costs, in some cases: by
as jnuch as. 37 percent.. A follow-on ver-
sion is pragrammed for reniote sites and
field trainin@ detachments not requrrmg

the mxmcgmpute_r hookup. .

.t
computer'managed instruction

In compuier-manag‘ed instruction, »the
computer may not play a direct .instruc- ,
tional role as it does in eomputer-assxsted

. instruction?. rather, it manages the in-

structjonal process, i.c.; the testing, diag-
nosis, and prgscription. Students may Te-
ceive all their instructional materials in
some sort of offdifie mode, usually pro-

grammed instruction text, audiovisual ma-=»

od. The gomputer,. in this mode, also
manages instructors “and deals Wwith thé re-
source allocation problem. Potentials for
combination are apparent.

The Navy has made significant use,of
this computer management. In one study,

terials, or flany other mstm[txonal meth-
t

» documefited savings—through the reduc:

tion of “tiaining time and attendant per-
sonnel costs—possibly 'Emeeded 810 mil-,
lion in one year. In addmon, the number

‘computer-managed instruction. -

~. o * .

of instructors needed to teach. this coufie .

was reduced by 20 pervent. Student. per- - .
formance rates were slightly better thun .

under the old system. Both student and <
mstructor attitudes were positive toward ¢

As a result of these studies, tthe Navy
has bought the computer hardwire and'
software to implement an expanded -pro- '_
gram. Currently, 2000 students per week-
are ¢mploying the system., Within™the .
next fiye, years ‘it is estrmatdd that 15 000 ’
students will utilize the systeth weekly. In | ., .
order to provide the curriculum materials
for this level of effort, the Department of
the Navy is allocating"between 2 and 3
million dollars for the next {gree Yyears to
replace groug-paced matérials with self-
paced instruments utilizing advanced in-
stru(.txonal technology.

Y

simulation . |

>

The ,whole ficld" of s:mulatfd‘, including
synthetic flight training systems, has re- .
ceived unprecedented interest. . Recent
advances in high-fidelity sxmulahon and |
360-degree visual systems promise 'greatly A
to transform flight training as well as the :
specialized training associated with all
high encrgy-consumptxon equipment.
The reasons forasuch'an increasing role
are obvious. It has been wariously estimated
that,- while the cost of a simwator could
be ten times that of an aircraft, it is pos-
sible that the annual training hours gen-
erated Ry a simulator could exceed those . -
of an aircraft by ten to one. Other studies
project a potential reduction of up to.50
percent of present flying {;me in under-
graduate flight training thtough increased |
use of flight simulation. It .is further esti-
mated by sdme that up to 25 percent of
all flying mxght be replace'd by simulation. )
There remain as many »questions as © .
answer§ in the field of fmechanical .and A

9 »
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flight snnul.lnou in such arcas s the pr opc,r
mix of .lctlml versus simnulatgf  training,
certain interactive cffects thh other sen-

sory modalitics, and a variety of similar - dtraining

complex rclatxons}ups As the answers to
tliese veaing questions emecrge, simulation
will play an ‘jncreasingly key and central
role in the mstructxonal equation,.

.

wired garrison congept .

Recoguizing the continued sophisticatign
of communications clectrdnics systems on
Arny posts and the piecemeal, sometimes
mcomp'ltlbl(,\\n.lture of the various sys-
tems, the United States Army ]om(,c.,thh
MITRE Coxpom\\on in’ examining the* ¢on-
cept of a wired garrison. The pn.sent com-

plen of scpamtcly\dusmned pyrocuved; jn- }

" stalled, opex.lt(,d, a
. tends tow.ud increaskd cost and decreascd

\(é niwinfained systents

efficiency. In the Light of recént techno-
logical advances in-the, field of communica-
tions and computers, it was postulated that”
interrelation of existing systems could re-

“sult in an integrated multimode inforina-

tion transfer-system with greatly incredse
capacity as well as efficiency, perlnps at:
lower cost.

Implicit in thespl.ummu for this under-
tyking were ‘the Vast needs in the field of
training and education. within the Armg,
The Department of the, Army has clearly
stated realistic educational , and training

SR T

mcukb engendered -by continued and accel-

erating knowledge obsglesgence, creates @

prevailing i“ requirement for educational and
elxvm'y’systc’m

In addition to proposed mission-related
trainipg programs, the educational com-
ponents of the wired gajrison cbncept are
intended to extend from.basic }iteracy 1n-
struction through the postgraduate level.

-+The miTRE Corporatxon ‘upon” completion

of a “need assessment” coupled with .an’
mventory of available systems and tech-
nologies, proposed an action program at

Fort Bliss,, Texas, to meet the val.('lated“

"weds. Included are a.-wide variety of
compiter-assisted, self-paced combinations,
mcludm;, two-way interactive video sys-
tems: Also being examined is an*array of
programs .using coraputers - -for simulations
” and gaming purposes m logistical as well
as complex technical 'and administrative
fields, Rembote access is a primary consid-
eration in all applications. Usin Tow-cost *_
cable Tv with currently available hard-
ware, it would be possible to bring to the
past hundreds of individual courses  offered
. through The Association for Gradyate Ed-
ucation and Research. A consortium ‘of seven

- private educational institutions, lpcated in

north Texas, pofls their physical qnd aca~
demic resources to enhance’graduate edu-
cadion in the Dallas-Fort Worth region. A
wide variety of other courss is _available,
cither off-the-shelf or from other adjacent

goals for cach member, which are spelled  ¢nstitutions of higher learning. This imagi- |

out in a master plan. The Army Educa-

native joint undertaking by the Depart-

tional Services Plan is soundly based on the _nent of the- Army and MITRE represents.a .

principles that each-Army member should
be penmtt°d fhe opportunity to develop
his ‘maximwn career potential, that the
process of l¢arning is cohtinuous and life-
long, and that ¢ducational opportunities
both attract highly qualified, highly moti-
vated people and retain them for a more
productive-average period of service. This,
coupled with the technical trammg: require-

the “Targest instructional msututloxxn the

mogel and potential to be carefully ex;
amined by others, both in the Department
of Defense and elsewhere, The' imp’ cations
and ramifications of such a system are legion.
Q. i
. Beyond the Horizon.

~ The Department of. Defen.s% is probably

\




woxld thh a span of cou?s}.{ mn«rxmy frous
, prehindergarten :t8 ! thie yrost 9oplnstx«.atcd
... postdoctoral studies a)({ including a full’

rangé of specialized training: At any given

educational process. Given these reahucs
it whs~to be expected that the Depart-
ment of Defeiise would assume a lead role
in the advancement of instructional tech-

are p\gtmpatm@, ip- the pop ftraining ‘and

e ’ ». nology toward ihcreasing efficiency -and
) <7, reducing costs. This has truly been the case.
i . Rccoynung the potcntml for redun- 4
o dancy when--each of the 'setvices has re-

qmrcm(.nts to train individuals, frequently
in the samé skills, the Army, Naty, Marine
__,____Corpq, and Air Force ]om(j together in
‘ . creating the Inter-Service Traiping Re-
- ., .view g\infatlon This org,.mwmon
. 7 hedded by the training -ohicis of each of
1 . the four seiices and workmg throug
structure of committees with. represe a-
kives from eachservice, has becén in opera- /
tion- since Sc.ptcmber 1972. The purpose
"of the organization was not to’ creafe a
new super training agency, with attendant
bureaucratic inertia, but rather within
present resources to organize a small group
of experts and users to examine “existing
training processes, practices, technologies,
and needs and thus to realize any econo-
mies possible through . cooperation, con-

. .
.
Ly .

.group, agency, or :service, 1mmed1ately
available-to all. ; L. .

LY

.. .

N “

—tiie Traininig Technology Committee—is
cowmitted to the. increased coordination
and exchange of all facets of instructional T
technology:” _/The commlttccs chaner

- L timie, more th.m onc-h.llf mlllxon individuals-- states:

4 .
- To review existing and new- trammz, tech-
nology with the objeciive of utihzing ad<
vancements by all Scrvices, thereby effect-
ing sigificant c8st savings -and “avoiding

" unnecessary duplicaticas. .

‘A prcsent initiative of the organiza~
don’s sitbpanel on- technology is a study
contract, funded by the Advanced Research .
Projects Agency’s Training Resource Ap-
plication Information Data Exchange, under |
the acronym TRAIDEX. Thisfeaibility study
envisions a 9ystem thgt would enable -all.
ncinbers of the trainiig community to in-

put to a central bank or repository the

various soitware and hardware elcmcnts

of training technology and support materiz:
requirgd in”the development of traiding .
courses, The system would be designed to
interface with all. existing systems, making
research.and developmcnt advauces of ohe

Simultancously, a program is bcmg> up-
dertaken to create mutual interservice

Lsupport areas, geographically-- bounded,

solidation, (.\clnng,(.s, ar.changed training within which there -will be a totally free :
. patterns and practiées. - - tcchnolo"y/cxchangeWwwn participants.
. From an early start in' 1972, 27 enlisted _Ten Stich mutual support_arcas have beén

occupational spccuilty subgroups, secmlggly demgnatedk and mterchange is already tak-
. . indicating the greatese potential for cons". ing place. These initiatives are all designed
. solidation, were examined,~and ten ,of toward forward efféctiveness and avoid-
. ' : these sub&roups lg,ter’/ nsolidated. The " anct of reinventing the wheel. A\
. " organization has Continued its efforts with  Jn looking beyond the horizon éadmxt- oo

FRIC ¢ < "o o o

Aruitoxt provided by Eic: - -

agreat _succesp~ Aggreyate rccumng, sav- " tedly a dangerous pursuit), this Inter-Service | -
J“bs now exce 3:000 in ‘tost re- Training Review Organuatlon will'increas-
. -~ ductions; anc anmnl cost avoidance is in ingly play’a central role in fulfilling the
o ;\ excess of 31200060 as a result of actions nceds created by cdntinued escalation of © -
= to date* * - [training costs, quantum ‘techinological -ad-
< ., One committee W1thm the organization "vances, and the requxrement for greater
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. >harm3_) of existing resources toward realiz-
o ing even greater officiciicics. .
¥ . zmtruclwnal systems—thrust of the future

On n,;(.\.ummn‘r the constitueiit parts of
present-day  instructional t(.(.lmoloafy, one
© can n.adxly see that, the prior analogy to

. * ) ’ o
pluyment decision process, in light of the
significant impact of instructional defnauds . , .
‘on the total cost of a weapon system dur-
ing its lif¢ ¢ycle.

Snml'lrly, a significant numbcr of research -
ind dévelopment managers within the De-
partment of Defense feel that computer-

manuged instruction in one form or an-

. xmtructxm?.ﬂ tcdmolo«'y now being poised  other will have a predormnant role during
<y on a launching pad is probably valid. With * the next five years. “Further utilizafion of,
. * . ~the cowbipations of computer-assisted in-  this tcchnoloby will place in the lards of

steuctionr: and computer-managed “instruc-
tion in the ¢ context of advanced holobmphy,
video dnal\, and VldCOulpC and , minicoin-
‘ puter u.clm\olo"xcs, the mstruchonal prowas
,of the future will change dramatically.

in terms of cable television and satellite
" communications to carry such programs,
combined with the Goldmark Rapid Tratis-
P " nission angl Storage System, suggest po-
. ) tentials  almost defymg, description. The
' ¢eneral nature might well be that of flexi-
. Dle, multipurpose, integrated instructional

Lg systenis.
- The possibility of an interservice-shared
o satelflite * communications system  with

presently redundant time devoted to in-
. structional trangfniggion 1mmcdmte’ly comes
to mind. With such a system, military
members located at the most far-flung and
T isolated posts, m(.ludmg,\s xbmarmes and
ships at sea, using stand-alone lea\g
carels m(.ludmt' video disk/tape and mini-
.. . computers, could be constantly updated in
. their fields -of specialty. In addition, high-
o — quality educational courses ranging the
full spectruun, from remedial through gradu-,
. ‘ate study, wotld be available for off- or
on-duty education.
In the future, instructional tcchnology
g will increasingly play a role carly in weap- <
e - on systems acquisition processes. Cost-
benefjt analyses of training subsystems to
support such ,weapons will become an
implicit ‘part of the .acquisition and de-
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Further, communications media_advances, -

decision-gakers the’ appropriate i1fGtma-
tion on the optimal mix of technologies to
be used in any instructional process, recog- .
nizing the individuality of the leariiing
process and the continuing need to reduce
txme in trajning and to get individuals on
the job faster and better trained.

It#s apparent that all of the technologi-
cal components for advanced mstrm.homl .
systems -of unprecedented eﬂicxency and
ecoriomy are at hand. The pitfalls, however,
lie in the attitudes and minds of men. Such
technology shquld be embraced and adupted
only within the context of learner-ccntered
systems, not- for technclogy’s sake alone.
Those senior aofficers charged with the
educational and training responsibilities
for members of the Army, l\zi\'/y, Marine
Corps, and Air Force have shown .un- -
paralleled vision in what has taken place to
date. It remains only for the same- indi-
viduals, personally and "through the aegis
qf&; Inter-Service Training Rgview Or-
ganiz Q\nd its worl\mg committees, to
continue €0 together the continually
emerging complex xisting pieces of the
jigsaw puzzles, toward the.ideal.

Mr. David Sarnoff’s predxctlon made in
- 1966 has been more than fulfilleds o

. . . some of the most profound changes -
wrought by the computer will e in educa-
tion, . . . the task ahead will be fo assign to
the machine those things- which it can best
do and reserve for man those things he must
provxde and control, cre - .
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Unparalleled opportunities lie ahead to
improve the qualuy of man’s life_while
increasing the efficiency of the instructional
process. Away from the" stultifying’ effect
of group- paced learning, the individual,
shaxpu.ed in abilities to learn, motivated
by the instructional process itself, will be
free to procecd at an mdx.vxdually selected:
pace in a!mode best fitted to”his or her-
learning pattern and abilities.

The men and women who serve in-our
armed forces ‘are and must continue to be
.the best the nation has to ‘offer. The de-
- ~ mands placed upon them by ever “advanc-
' . Ing technology and ‘decreased resources
. can be met only through such alternate in-

> structxonal delivery systems. At the same
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time, these mea and womdci 1aust continae

to be afforded those opportunities for edu-
cational  advancement enjoyed by “their
peers not serving in the armed farces.
Components of ms%ru(,txonal technology, in
hand or soon to be available, offer an un-
precedentcd opportunity for the creation of
a true “learning socicty” in the Department
of Défense.

i , Alfred University
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