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The professional education of military officers has been criticized by knowledge-
able people from both within and out of the military services. As an educational tool,
the computer offers a unique device in the educational process, one which, If
thoughtfully employed, could make significant contributions in areas causing
concern among military educators. In this article the authors discuss the current
status of computer-based educational technology in the military and offer some
proposals on the next steps in this field,

IMPLEMENTING NEW EDUCATIONAL TECHNOLOGY
FOR THE MILITARY

An article prepared
by
Dr. Edward B. Roberts and Mr. Henry B. Weil

A New Approach to Military Educa-
tion. An increasing number of thought-
ful military educators are calling tor
innovation in their field. This stems
from a combinalion of dissalislaclion
with present practices and a foresighl
that causcs them Lo question whether
approaches that scem quile appropriale
today are satisfuelory for meetling the
futurc’s requircments, And it is striking
that many of Lheir suggestions have
much in common,

Here are a few examples, Rear
Admiiral Eecles has argued strongly for
the development of a comprehensive
military theory Lo serve as an integratin
Iramework for War College curricula.
He asseris that the preoccupation of
higher military cducational institutions
with heing “preparatory schools for
Pentagon duly™ has led them to abdi-
cate the intellectual initiative Lo eivilian
universities and “think tanks.” T'o quote
Admiral Yecles, “Professional military
intellectual leadership has declined hoth
in substance and in authority.”

Vice Admiral Hayward, former Presi-
dent of the Naval War College, has
expressed a very similar point of view,?
Admiral Hayward fecls that “Tiducalion
programs have tended Lo lag behind the
mililary leader’s presenl enyironment,
let alone anticipate Lhe challenges he
will face in the [uture.” He called for
broad professional cducation covering
all the components Lhat influence our
national strategy and objectives. And he
asscrted, “It is in these arcas where we
must cducate rather than in the ‘kno-
bology™ of grecn or bulf papers or the
mechanics of the Joint Stall daily rou-
tine.”

Professor William D). Coplin of Syra-
cuse  University’s Maxwell School (a
consultant in  the arca ol polilico-
military gaming Lo the Industrial College
of the Armed Forces) has stated that
midearcer  cducation ol alecady  ex-
perienced military olficers should offer:
(1} exposure Lo a new type ol decision
environment, i.c., the “soft™ decisions
that are made at Lhe national policy
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level; and (2) a big picture perspective
for people who heretofore have always
worked on just a part of the overall
Byst{:m."l

These, and other cominentaries like
them, scem to have several elements in
common;

1. They criticize an alleged over-
cmphasis of military education with
organizational and procedural details
(Admiral Hayward’s “knobology™);

2, They point to the diversity ol
knowledge that an institution of higher
military cducation ought to be teaching
(the “comprehensive theory,” “broad
professional cducation,” *hig picture,”
¢t cetern) and to the absence of in-
tegrating vehieles for trying it all to-
gether.

3. They lament the paucity of new
conceptual insights coming out of the
system of higher military education,

These poiuts may sound very fa-
miliar, because not too many years ago
they were directed with considerable
justification toward the proccss of
management cducation. Yet more re-
cently, forward thinking manageruent
cducntors have made significant progress
along all of these [ronts. And they have
done it through more enlightened appli-
cation to their own activitics (i.c., the
generation and transfer of knowledge)
of some of the same technologics they
arc cspousing for the solution of mnana-
gerial problems. Qut of this has cinerged
the computer as a powerful high-leyel
educational tool, supplementing its
long-recognized utility as an analytical
tool.

The Computer as an FEducational
Tool. What, precisely, do we mcan by
the computer as an “educational tool™
(as distinet from an aid to analysis)?
And what contributions have alrcady
been or can be made by this technology
in the three areas of eoncern enumer-
ated above?

Talking about the computer as an
cducational tool is a shorthand way of

referring to the technology’s ability to
enhance the teaching of certain classes
of lessons and to enhance the manage-
ment  (directing, pacing, scheduling,
testing, ct cetera) of cducational proc-
csses, The former role is most relevant
to the points raised above, In that role
the computer acts as a teaching
medivm:  presenting facts, illustrating
principles, and offering students an
opportunity to explore cause and cffect
relationships. A number of specific
cxamples are discussed below; cfforts to
date largety fall into one of the two
broad categorics ol “programed instruc-
tion” or “gaming.”

The eritical difference between this
cducational role and the technology’s
traditional role as an analytical tool is
the difference between active and pas-
sive. An cffective computer-based edu-
cational medium is actively trying to
teach a serics of predefined lessons
(facts, eoncepts, principles, algorithimns,
ct cetera). And a significant portion of
the teaching strategy is inhcrent in the
medium, As an analytical tool, on the
other hand, the computer is an available
capability that [acilitates solution of
more complex problems, But the capa-
bility is merely there for the using, 1t
does not actively seek to teach any
broad lessons,

Computcr-based  educational  tech-
nology of this sort, when thoughtfully
cmployed, has made considerable con-
tributions to education in other ficlds,®
And (again, if thoughtfully employed) it
can make quite significant contributions
in the arcus now causing concern among
military cducators.

Current Status of Educational Tech-
nology in the Military. Computer-based
programed instruction (computer aided
instruction, or CAL for short) is pres-
ently being employed to teach various
kinds of structured knowledge: foreign
languages, scicntific subjects, organiza-
tional relationships, and standard op-
crating proecedures, Much of the
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“knobology™ (which, given the current
facts of life, an officer indecd must
leatn in order to be effective) should bhe
taught through Llhis medium. In the
presentation of structured knowledge,
repelitively, Lo large audiences, CAlisa
considerably more cllicicnl teacher than
traditional media. s broadencd use
would signilicantly reduce the propor-
tion of his educalional cxpericnce thal
an oflficer would have to invest to
acquire this structured knowledge.

We recognize that the Navy is under-
taking a mumber of important eiforts in
the CAL ficld. At the Naval Academy,
for example, a number of CAl-based
courses are being developed, Lested, and
refined in arcas Lthat broadly cover the
curriculum: chemistry, modern physics,
naval operations analysis, introductory
Russian, and thermodynamics. The
Naval Academy’s cxperiments in multi-
media course development are truly a
pioncering cndcavor. llere, three con-
tractors arc developing  instruclional
malerials and management Lools (for
progress  maonitoring, scheduling, re-
porting, el celera) for prololype courses
in physics, cconomics, and naval leader-
ship. These materials employ such di-
versc media as human instructors, CAL,
TV, tapes, programed instruction, [ilms,
slides, texts, and speeial devices, And
the Naval War College itsell has recently
implemented  programed  instruction
approaches to teaching the planning
process and other arcas,

Computer-based gaming is another
[orm in wbich Lhis technology iz being
applicd Lo educational proccsses. As an
educational medinm, the computer
gamc has great polential (or teaching
complex causc and cflect relationships
even more effectively than aetual ex-
perience. Yet, at present, eivilian man-
agement cduecalion is far ahead of mili-
tary cducation in recognining and real-
izing this polenlial,

Gaming, of eoursc, is nothing new to
military education. 1t was invented
there, War gaming was first introduced

at the Naval War College in 18860 and
became a regular part of the curriculum
in 1894.% These games were played at
the strategic level with ping and symbols
on charts; al Lhe tactical level, it was
done wilh minialure ships on a large
“mancuvering board,” BatUle plans were
preparcd by  both sides within  the
framework of the game scenario. Play
was subjeclively evaluated alter the fact
by a pancl of expericneed officers.
Physical facilitics for military gaming
bave been upgraded as Lechnology and
resources permilted, At the Naval War
College this first meant larger mancuver-
ing boards and miniature fleets and then
later the NEWS electronie mancnvering
board syslcm,

The current stale of Lthe art in games
lor military cducation is illustrated by
such diversc cxamples as: the TEMPO
resource allocation game; SIR (Simu-
lated Inlernational Relations), devel-
oped by two Naval War College slu-
denls; Monopolog, an Air Forec logistics
game; Politica, a game aboul revolution
in Latin America; the TEMPEL global
cold war game used in past years al the
Industrial College of the Armed Forecs;
and WPS (World Polilics Simulation)
presently in use at ICAL'. One can make
a number ol gencralizalions abont the
currcnt population of games that, really,
summarize Lhe present conceplual ap-
proach lo military gaming as an cduca-
lional technique:

1. Their prineipal objeclives is lo
provide exposure Lo decisioumaking
siluations;

2. They are scen as experience-giving
devices, nol as Leachers of specilic pre-
delined lessons:

3. They emphasize detail and realism
lo make the “exposure” and “ex-
pericnee™ as lifelike as possible;

4, They require signilicant subjective
dircetion and adjudication by human
referces;

5. They are competitive, with
“winning” (in onc way or another)
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vying with learning for the student’s
time and energy;

6. They emphasize role playing;

7. There is not very mueh time
comprcssion;"

8. Computers, where used, are cm-
ployed cither for “bookkeeping™ (data
storage or simple calculationg) or status
representalion  (display generation, ¢l
cetera);

9. They are developed and employed
as a distinct and separate part of the
educational program, often as a [inal
excercise,

Proposed Nexl Steps in Military Edu-
calional Technology, In the ficld of
civilian management education, we have
come Lo realize thal gaming technology
is tnuch more ceflcelive as an active
teaching medium than as a synlhetic,
but highly realistic, ecxperienec-pro-
viding environment. And we have found
(as the informalion systems people have
also found) that coruputer technology
permits much ruore than simply aulo-
mating traditional methods,

Exploited 1o its fullest, computer
guming cnables us Lo Leach classes of
lessons that really cannot be practically
taught through any other medium—even
aclual experienee, These are lessons
about cause and ecffcel in complex
political/economic/social  systems,
where relationships are loo obscure and
complicated to be deduced intuitively
and where real world “experimenta-
tion™ is a practical impossibility. In the
case of an inlernational politico-military
gane, such lessons might include:

1. Why international agreement on
common goals does not necessarily pro-
duce compatible national foreign poli-
cies;

2, Why dilferent “actors™ in the
intcrnational seene can make such wide-
ly varicd interprelations ol the same
giluation;

3. How misinterpretation of the ac-
tions ol others can produce serious
political-military problems;

0.4, Art. 5

4. How domestic politics aftect in-
ternational relations and conflict;

5 Why it is uselul to have “neutral”
international forums like the U.N,

In addressing questions ol this sorl,
computer gaming can provide an inte-
grating framework for the broad body
of knowledge that a military olficer
musl acquire. T'he kinds of lessons that
gaming teaches best are lessons that tie
togcether the traditional functional arcas
ol study, i.c., planning, military opera-
lions, international relations, budgeting,
law, politics, ¢l celera. And a good game
forces the student *“. .. o cope with
the simulated reality and then. .. o
step baek and evaluate that reality in
terms of his assumptions of the real
world.”™  Thus, the cflfcotive game
causes Lhe player 1o reevaluate his own
intuitive “model™ of cause and elfeel.

Karl Decutch (of Harvard) stressed
these points in a recent diacussion of
politico-military gaming.® Among the
most important benelits of a well-

conceived educational game he in-
cluded:
1. It stimulates studenl interest,

thereby increasing learning  efficiency;

2, 1t highlights certuin  coneeplual
lessons  that are difficult Lo  teach
through alternative media;

3. 1t provides an opportunity for
student “discovery” of “ncw” causc and
clfect relationships;

4, It provides a vchicle [or scll-
criticism, something that is very diffi-
cult to do objectively under the stress of
rcal warld situations;

5. It provides an opportunily to
recognize mistakea openly and to learn
[rom them without inhibitions;

0. It can be systematically reflined
through repetilive use and evaluation.

To be ellective as an educational Lool
ol the sort just described, gaming must
be an integral part of the student’s lolal
lcarning experience, nol a separate cxer-
cise. Quoting Prolessor Coplin again,
gaming should be made
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.. an inicgral part of the curricu-
lum by rclating cerlain aspeets of
the simulation. ..o relevant
auditorium presentalions, instruce-
tion discussion sessions, casc
studies, and rcading malerials,
Assignments  which atlempl to
force the student to relate his
simulation c¢xpericnee  to  Lhe
opinions of experls on particular
topics can provide a learniug cx-
pericnee which is not a matter of
pholocopyiug details but rather
includes re-evaluation of the stu-
dent’s and the cxperls’ assump-
tions aboutl a world in which he
will be making inercasiugly impor-
tant decisions. Those who are
traditionally concerned with cur-
riculum could be mosl helpful by
using . . . simulation to Leach what
they want il to teach . . . 10

Lastly, this type of game has some
imporiant characleristics that difleren-
tiate it [rom the present populalion of
military educalional ganes:

1. It is noneompetitive, in the sensc
that success is nol measurcd by “‘win-
ning” per se, bul by incercased under-
standing;

2. Lt is not overly concerned aboul
detailed realism, but rather secks an
appropriale balanee betweon simplicily
for Leaching’s sake aud cnough realism
Lo make Lhe lessons credible;

3. It emphusizes causality, in Lhe
scnse that iU explicates aud encourages
the probing of cause and effcct relation-
ships and sceks Lo develop generalized
undersianding of how Lhings interrelate
and why things happen the way they
do;

4. The cause and effeet linkages that
produce responses Lo player decisions
arc explicitly represenled in the strue-
ture of such a compulerized model, nol
implicil in the interplay of studenls in
various roles or produced by the re-
aclion and inlervenlion of a human
control leam. In laci, the nalure of

these linkages and their implicalions arc
the main lessons thal this type of game
teaches! And this causal struclure can
be made explicit only with the help of a
compuler;

5. Significant time compression {of
the order of 400:1 to 1000:1) permits
players to see the long-lerm implications
of their decisions,

Sammary and Direction. In sum-
ary, wc arc proposing a new approach
lo military education that is relevant
across the enlire spectrum of the Naval
Command and Stall Course, the Naval
Command Course, the Naval Warlare
Course, and the Senior Officers Manage-
meut Course, o use Naval War Collegoe
courscs as cxamples. Cenlral to this
approach is the use of compuler gaming
as an aetive teaching tool—to Leach
specilic predefined lessons as an integral
parl of a student’s Lotal learning ex-
pericnce, And these lessons would be of
a general cause and elfect sort that will
tic topether a diversily of knowledge
(rom many sources.

This approach is dircetly respousive
Lo the alorementioned eoncerns aboul
overemphasis ol procedural details, in-
tegration of curriculum, and lack ol new
conceplual insighls. In the last regard
we are quite conflident that the process
of developing and using games of the
type being discussed will produce a
clarification and relinement ol causal
hypotheses—and the fow of new in-
sights that crilics arc demandiug,

The proposed approach is not a
repudiation ol pasl and present ellorts.
Rather, we feel that it represents a
natural evolutionary step in military
education that is already underway in
other arcas. To implement the approach
al an advanced military school such as
the Nayal War College, a lask force
could be cstablished, drawn hroadly
from the War Gollege communily, in-
cluding representalion [rom the admin-
istration, the civiian  and  military
fucultics, the ADP and war gaming
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specialists, and the student body. It
should also utilize outside experts, as
needed, in the areas of advanced educa-
tional concepts and educational hard-
ware and software technology.

A broad involvement of this sort is
essential if the many relevant points of
view, expertise, and follow-through
authorities are to be mobilized and
involved—as they must be in an en-
deavor of such importance. It is impor-
tant that such an educational task force
act with knowledge and aathorily in
deliberating alternatives and making
recommendations.

The Task Force on Educational
Technology would serve a number of
interrelated functions:

1. It would be an assemblage of
considerable and diverse expertise in the
arca of military education and relevant
technologies. In this role the task force
will serve as a working body of rxperts
(representing various points of view)
that would take on a series of important
policy issues;

2. It would be a group that includes
people with the responsibility and (in
most cases) the authority for accepting
and implementing whatever recommen-
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dations are produced. In this role the
task force would serve as a medium
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innovation and change. This should pro-
duce recommendations that are fully
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those who will have to live with them.
This is far better than the much more
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determined set of recommendations by
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3. It would serve as a managing and
directing body for a series of “sub-
teams” working on selected projects in
more depth and detail.

The type of task force envisioned
could be constituted immediately and
might begin an oriented review of the
entire War College curriculum in search
of appropriate opportunities to exploit
the teaching capabilities of computer-
based gaming. As these opportunities
begin to appear, they should be assigned
to “subteams” for more detailed investi-
gation and development of educational
strategies: specific lessons to be taught,

BIOGRAPHIC SUMMARY

Professor Edward
B. Roberts received
four degrees from the
Massachusetts  Insti-
tute of Technology,
including an S.B. and
S.M. in electrical engi-
neering in 1958, an
S.M. in management
in 1960, and a Ph.D,
in economics in 1962, He has served in all
faculty ranks at MIT, culminating in promo-
tion to Professor of Management at the MIT
Sloan School in 1970. Dr. Roberts is active in
government and industry, serving among
other positions as president of Pugh-Roberts
Associates, Inc., a member of the U.S. Depart-
ment  of Commerce Technical Advisory
Board, and former member of the Air Force
Scientific Advisory Board, In 1969-70 he
oceupied the James V. Forrestal Chair of
Military Management at the Naval War Col-
lege.

https://digital-commons.usnwc.edu/nwe-review/vol24/iss4/5



28 NAﬁﬁhtMﬂWﬁ%MM I Wtional Technology For the Military

specifications for games, inlegralion
into the present syllabus, et cetera,

Subtcams would be staffed prin-
cipally by interested and qualified NWC
students (with assistance as needed from
task force members). A master’s degree
in compuler scicnees, operalions analy-
gig, cducation, or some other releyvanl
arca would certainly “qualily’ an inler-
ested student. Student participalion in
this cffort could be in licu of some
regular course work {which their ad-
vanced qualifications would make less
importanl) and might, in {act, be or-
ganized as a special rescarch seminar
directed by a task foree member. To
provide an incenlive for involvement, as
well as strengthened in-house implemen-
Lalion capabilitics, some studenl partici-
pants could be offered an opportunily
Lo pursne Lheir gaming work afler gradu-
alion through l-year assignment lo or-
ganizations like the Joint War Gaming
Agency and the Center Tor Naval Analy-
sis.

Onc year of effort along these lines

should resull in several principal end
producls:

. A several years program of cur-
riculum development aimed at an inte-
gral use, wherever appropriale, of com-
puter-based educational tools;

2. Detailed plans for a limited proto-
type implementation of thig educalional
approach (one or Lwo experimental
comses) during Lhe lollowing academic
year;

3. One or more demounslrable eduea-
tional games of the sort deseribed pre-
viously, Lo serve as (or be developed
into) teaching aids for the protolype
courses menlioned above,

The wadition of leadership and in-
novalion in educalional lechnology thal
starled  years ago in the Naval War
College needs Lo be reallicmed if mili-
Lary cducalion is Lo keep pace with the
demands lor more sophisticaled olTi-
cers, able Lo cope with more complex
cnyironments. The approach oullined
above provides an implementable basis
{or initialing the necded cesponse,
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