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Within a game we can specify all positions, all
objects, all rules by which they are connected.

In sihort, a game is a complete, celf--consistent
system in which people submit themselves completely
to the rules.l

I STATEMCNY OF THE PROSLEM

Why is there an attraction to the use of gaming for educalional
purposes? It is neitber reasonable nor necessary to expect people
to submit themselves willingly to prespecified and somewhat arbitrary
rules, positions, and objects in a game setting,

This paper explores the reasons for gaming, some basic types of
gaming, and it proposes a method for combining the strengths of two
extremely different forms of gaming in a cheap and simple manner.
Specifically it discusses the potential use of a one-person, inter-
active computer game that combines the features of rigid-rule gaming

with free-form exercises.
WHY GAME?

For complex reference systems (such as most social settings)

gaming affords the opportunity to reproduce a simplified but not

hAny views expressed in this paper are those of the authors. They
should not be interpreted as reflectiny the views of The Kkand (orporation
or the official opinion or policy of any of its governmental or private
research sponsors. I'apers are repro.uced by The Rand Corporation as a
courtesy to members of its stafl.

1Kurt W. Back, ' the Game and the 'vth as Two Languages of Secial

Science,"” ;v vt 0l Vol, 8 (January 1963), pp. 66-71, at p. 68,




. — ————

i~

necessarily sterilized portrayal of both important whole system
features and embedded, détailed, constituent elements. Furthermore,
interactions between macro and micro events are clarified and their
effects are intensified ia the game setting., 1lu short, a game: offers
one insights into both the structure and relatéd outcomes of some
simplified version of a refererce system.

Recognizipg, that other methodologies also do exactly this, gaming's
prime comparative advantage, however, lies in its inherent and.‘reasonably
well-established propensity to motivate and directly involve partici-
pants.

Role-playing 1s an important motivational aid, and gaming, as
compared with conventional teaching techniques, offers one insights into
the human motivational elements generating outcomes.3 Such insights
are converted into hard knowledge only with great ingenuity and usually
by means of a well designed, executed, and analyzed experimental design.4

A third gaming raticnale is that it forces the student to
acknowledge the context. Indeed, making a game operate necessarily
forces both game players, designers, and controllers to look some

matters of fact squarely in the face,

5
“See the rare evaluative efforts of James A. Robinson, T. Lee
Anderson, llargaret G. Hermann, and Richard C. Snyder, 'Teaching with
Inter-Nation Simulation and Case Studies," Arericm: S0’ ' +vical Selence
feview, Vol. 60 (1966), pp. 53-66° Anthony P. Raia, 'A Study of the
Educational Value of Management Games,' .owmal o} business, Vol. 39,
Ko. 3 (July 1966), pp. 339-52; and Larry F. Moore, 'Business Games
Versus Case Studies as Tools of Learning,' Training and levelcprent
cowmal, Vol, 21, No., 10 (October 1967), pp. 13-23. )

3 .
We, of course, note experimental work on this matter. See, for
example, M, ll. Gold and A, C. Stedry, e &; Vet ¢f Lele Plapdng n a
t 0ot lem=Soloing Situation (Pittsburgh: Carnegie Tech., Graduate School

of Industrial Administration, Reprint tio. 196, 1964).

AA. C. Hoggatt, "MNeasuring tne Cooperativeness of Behaviowr in
(uantity Variation Duopoly Games,' &ria»’ pal J2lmice, Vol, 12 (‘arch 1967),
and A, Binder, "Learning and Lxtinction of Leadership Preferences in
Small Groups," ¢ »emial 57 Satwwerar vl Lgews oue, Voll 3 (1966), pp. 12u-3y,

e

5

It is reliably verorted, far {netance, that a maior henefit of
Joint Chiefs of Staff political-military gaming is just this rapid and
enforced leaming of specific details about real national contexts.
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FREL-FORI! VERSUS COMPUTERIZED GAMES: - THL PROBLEM

There are two distinct f£orms ¢+ fethods of games that have been
ised in undergraduate and graduat. . ducation. They are the free-form
game used widely in sociology, po. ‘tical science. and social psychology,
and the rigid-form, frequently c¢ .suterized game used primarily in
‘business school teaching and tz: ...ug, economics, operations research,

and in the study of cerrain mils 3ty problems,
Free Form

The free-form game 1is..chayacterized by a scenario that provides
a context within which play is developed. The political military
exercise, inspired by the wo.« /of Herbert Goidhamev and others, provides
an example of this type of iﬁvestigation.6 A key feature of the
free=form gama is that positions, cbjects, and rules .are challenged,
created, and improved as the game proceeds., Directors and referees,
who are of%en area or other experts, may prevent individuals from
taking certain moves, but their actions may be challenged and debated.

Thus in the "drama' of a free-form game, imagination and innovation

play an important role., The exercise may be regarded as a type of
brain-storming or interaction that enables individuals to see featureés
of a problem not necessarily contained in the scenario. The quality
of such exercises obviously depends upon the initial ~onditions and
the nature of the referee or control., How good is the scenario? How
professional are the players? How valid and inspired is the guidance
of the control team, referees, and other contributing experts?

In terms of what a free~form exercise produces, there are two
intimately related arguments that appear, but actually are not, mutually
contradictory. Free-form games, it is argued, are non-scientific
because they are not replicable and because they generate notliag that
yields tangible research results. Analysis is not possible during
play because the momentum of the game and the wishes of control over-

ride a researcher's desire to stop, speed up, or slow down activities

6H. Goldhamer and H. Speier, "Some Observations on Political Gaming,"

wopld . T toe, Vol, 12 (1959), pp. 71-83.




for his own purposes. Measurement, in effect, destroys or at least
contaminates the thing being measured.

On the othér hand, those who do have the necessary monitoring
and recording équ.gment, lament that too ruch information for postgame
analysis is ‘produced and that there are few effective means to manage
and anaiyze it.7 The issue seems to hinge on the identification of
reasonable, interesting, and manageable units of observation. These
two points of view hint that tangible research results can well be
obtained from free-form games if one is able to figure out effective
data management, reduction, -and .analysis procedures. The potential

exists, but we have not yet tapped it. ¢

Rigid Form

The rigid-form game is characterized by the prespecification of
objects and rules that, taken together, determine the legitimacy of
play and rigorously define the -game. For many concepts and reference
-contexts such prespecification is a perfectly reasonable approach.

For example, a rigid-form game may be derivable for some oligopolistic
marhet settings because the structural, theovetical properties are
understood.8 Such, however, is not the case for many matters in other
social arenas.

Typically, rigld games are not substantively robust. Flights of
fantasy and explorations beyond what is inherent in the defined and,
in principle, knowable solution space of these games are just not
tolerated, a fact that has led one historian colleague to term them
"homogenized.” In practice, particularly when a game is not well

and cleverly designed, hostile reactions to the "stup.d" game and play,

7 - . . > = .

‘Robert w~oel, "The PULLS Laooratory," /¢ arevieaq: kenavlopal
Solent/e* (July=August LY6Y), pp. 30-35.

8,. , . Ce Com e . .

sartin Snubik, o copeptoe 0 DT L Fue sy e sant U,
Jore L pay Jatweratlog” Ctpor g o e ectepa (New Haven:  Yale

Lniversity, Uepartment of Administrative Zciences. Report 36, 1970),
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best described as attempts to learn and beat the program and game
designer, occur with unfortunate regularity.9 0Of course the significant
objectives of the game are thereby lost sigit of.

fo attain scientific control over the game setting, capital
investments in facilities, communication and computational equipment,
and in the development of expert analysts and controllers may be
gon§iderable.10

Methodological problems associated with rigid-form games have
direct substantive importance. The strategy and solution spaces are
both finite and usually smaller than for free-form games. However,
exploration of interesting alternatives or branches not specifically
included in the game is nci normally possible., So-called second-order
effects -- the adjustment of a game's processing by modification of
the internal arrangement of thé game itself -- are limited. Creating
new structures or branches during. game play cannot easily be
represented. in a computer model -- the normal medium for this type of
game -- in the present state of the art. (This is equivalent to
producing a new statement in a computer program as a result of the
execution ¢f the others.) Inductive inference by machine might one
day allow us to bypass this technical barrier, but at present we

appear to be stuck with this methcdological limitation.ll

e et

9See Harold D, Lasswell, "The Continuing Decision Seminar as a
Technique of Instruction," Policy Seiences, Vol. 2, No. 1 (March 1971),
pp. 43-57 for a fuller discussion of the problem and its several
implications:

0The extent of these investments is suggested by descriptions of
laboratory facilities concerned primarily with experimental games.
See for example, Noel, op. cit.; G, H. Shure and Robert J. Meeker,
"A Computer-Based Experimental Laboratory," AJdministrative Science
Quarterly, Vol, 14, No. 2 (June 1969), pp. 286~293; A, C, Hoggatt,
J. Esherick, and J. T. Wheeler, " A Laboratory to Facilitate
Computer-controlled Behavioral Experiments," ibid., pp. 202-207:
and D, M, Messick and A. Rapoport, "Computer-controlled Experiments
in Psychology,' Behauvioral Secience, Vol., 9 (1964), pp. 378-382,

11See Ronald D. Brunner and Garry 9. Brewer, rganize] Jcrplexity:
Empiriecal Theoriee of Political eveloprent (New York: The Free Press,
1971), pp. 132, 137, 142-43, 153~55, for a lengthier discussion of
these matters.




Creativity Versus Control

Generally, because there are fewer and less rigorous specifications
of objects and rules for their intérconnection, free-form. games charac-
teristically allow richer, more imaginative, and potentially more
creative explorations of a context's problem space. On the other hand,
such free-wheeling game play is pursued at a considerable cost in terms
of greatly reduced control over the situation., Disagreements about
the credibility and relevance of the 'scenario, lack of understanding and
concern for the role of game directors, and overt attempts to play the
diréctors instead of the game are all well known and, to some degree,
pathological ind%cations that a free-form game has gotten out of control}2
Rigid~form gaming, on the contrxary, is characterized by relatively
good control over a context because positions, objects, and rules must
be rather clearly and consistently specified to enable the game to
play. Such contrél comes, however, at the expense of creative flights
of fantasy. Here, too, sophisticated gamesmen may elect to play the
program and disregard the substance that the game is meant to portray.

Restated and sharpened, thc problem becomes the following: How

I

Jogs one mecd e siyengtud o caen gar? Form to extraet tiely rutual
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cenepits at cpiimal rrade-c) o ocaertfloes o i plan, Jraginativencae,
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II. THE ONE-PERSOM, COMPUTEF INTERACTIVE, QUASI-RIGID RULE GAME

One possibility, by L. A. delicerd and Robert K, leeker, developed
from years of experience at Ihe Kand Corporation and the System Develop-
ment Corporation, and, more recently, at L,C,L.A's Center for the
Computer-based 3tudies of Behavioral Sciences, is what we shall refer to

as the one-~person game.l3

12 e .
s A, Deleerd, o 7Tl - Cm « 7 (Santa Monica: The

nand Corperat lon, U=33353, Februarv 1247), pp., 10-13, (ne must be alert
to means for converting thils negative motivation into rore positive
attributes,
13 .
Varianis of tie one-perssn pare bave existed tor a number of scars
tor example, cerald share and o gssociates at o the Su-tem Peveloprent
corporation plovea o mweh whipls ced version some nine or ten vear:
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DESCRIPTICH AND CHARACTERIZATION OF THE ORNE-PERSON GAME

In the one-person game as developed by Delieerd and Meeker, the roles
of all the teams excedt those -of the United States are played through
scenario extensions., A pre-game scenario sets the stage for the game
and assumes that the Middle East crisis is nét resolved through negotia-
tions., It assumes that the Scoviet-Arab bloc makés a decision in 1977
to force Israel to carry out the ‘terms of the United Nations Resclution
of November 22, 1967, calling for the Israeli evacuation of all Arab
territory seized in the 1967 war.

The game involves thirteen Soviet-Arab military steps that progres-
sively endanger Israeli security. At each step ‘the Israeli Government
makes a specific request for military aid from the United States. The
U.S. player is offered a number of possible .S, responses, which range
from a stronger action than the Israelli request to no action at all,
Seven responses are given for his choice and seven left open for the
player to fill in if he chooses to do so. The purpose of the game
is to reveal the stage at which the endangerment of Israel would lead
the U.S, player to sanction large~scale direct military assistance to
Israel.

In pre-game briefings, the L.S. player is assured that while he
is participating in a rigid-form game, the control team furction,

exercised by various choices for scenario updates, will be responsive

to actions chosen by the player. If the U.S. player resorts only to
low-level actions, the predetermined series of Soviet-Arab steps is
allowed to continue. 1f, on the other hand, the U.S. player elects

i to take strong stands or commits U.,S. military forces to the assistance
3 of Israel, the control team, making use of different scenario updates,
£ will delay Soviet-Arab action, reverse previous Arab-Soviet actions,

withdraw Soviet-Arab forces, or agree to a cease~fire,

ago. Adequate disseminatfon of the technique for vublic use has been
quite recent, however. See Robert 1. ‘lecker, Gerald H. Shure, and

Rogers, = Aeolvur 200 o ue oy s ote T e e el e T S
(Santa Monica: System Development cCorporatien, T=731, June 25, 1962),
for some very general references to the earliest beginnings of the oae~

person game,
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During three or four intervals in the game, the U.S. player is
given an opportunity to react to thie course of play by indicating in
response to a Delphi-like inquir"y,l4 his acceptance or rejection of the
choices offered him. If he does not like the choices offe¥&d:him or
the framework developed for the game up to that point, he is invited
to set down his own more relevant choices and the reasons why he thinks
they are more relevant, He is thus offered the chance to function as
a scenario writer or, if his departures from game design are great
enough, as a game designer.

One of the great advantages of the one-person game is the short time
required to execute it, By isolating the U.S, pldyer, the interminable
arguments about the proper choice of response, which always take place
in multi-person teams, are avoided., With cooperative players, a run of
the game, including a post-game briefing, can be accomplished in a single
afternoon. Another great advantage is that once programmed for a
computer, the game can be run off any number of times. After some
familiarity with the game and the =lternative scenario updates, the
control team function can be carried out by a well-informed graduate
assistant,

The game cycles come to the U.S. player in the form of teletype
sections, which attempt to convey the impression of on-going activities.
A sample of such a game cycle, the fourth, is set down for its

illustrative value:

MIDDLE LAST DEVELOPMENTS

/&

&&&&P 49

March 15, 1975, The Chief Soviet delegate to the Warsaw
Pact meeting surprised the world by announcing in a speech
reported in Pravda that the Soviet Union was sending two
tank divisions, two mechanized rifle brigades and two
special anti-tank units to Lgypt for desert training with
LAR forces. 'There was no further explanation about the
decision to send ground forces to Egypt. Their arrival

in tgyptian ports in the edariy suwmer ob 1Y70 was contirmed
oy Egyptian press reports. The Israeli Government took such

1"See d. €. Dalkey, .cigw. (Santa Monica: The Rand Corporation,
P-3704, October 1967), for an overview of that methodology.
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a serious view of this development tnat the Prime Minister
flew to the United States to present his government's vieus
ter the President, 1In meetings at the ‘hite Louse the ?rime
Minister said that his cabinet was convinced that the main
purpose behind the Soviet Action was to provide through
training and joint military action an example for Egyptian
troops \to follow., Conceivably Soviet tank and infantry
troops might spearhead a cross-canal attack on the Suez froit,
The Prime Minister expressed the view that some dramatic
American action would be required to offset the Soviet move
and lessen the chances of a Soviet-Arab attack on the Suez
front. lie therefore requested that the United States send
the 82nd Airborne Division to Israel for an indefinite stay.
The President referred this request to the Wational Security
Council,

/&
&&&&P 50
Intra-national Developments -- United States
/&
&&&&P 51

The Soviet Union Proposed that the SALT Talks which had been

in recess be resumed. There was hope that the Soviet delegates
to these talks would finally accept an overall strategic
weapons agreement that the United States could live with,

/&

&&GEP 52

Seventeen U.S. Senators urged the President to send the 82nd
Airborne Division to Israel on the grounds that the U.S. had
troops in West Germany, the Philippines, South Korea, and Japan.

/&

&&&&P 53

Senator McGovern warned against being drawn into a
"Mediterranean Vietnam'" by sending U. S. shipments of arms

or men to Israel. At the same time George Ball in a widely
publicized speech at the Hational Press Club in Washington
predicted that the U.,S. would be driven out of the
Mediterranean and porhaps ultmately out of Lurope unless it
maintained a measure of Israeli militarv superiority over the
Arab nations and their allies, and unless it made unmistakably
clear its determination to suppert isracl if nccessary by
sending ground and air forces. [lo take hai .easures would

be to repeat the alsmal vey in vhies tuno U.3, -ecame deeply
involvaed in Vietram. He gpzpeated l121in's saving: ‘“Probe

with a Bavonet until vou hit stecl” as proof that the Soviet
would not be deterred by half-measures on the part of tie
Lnited States., The McCovern-Ball statements nigidignted tae
U.S. predicament in the Middle .ast.
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/&
&&&&P 34

Situation Decision ~- wnited States

/&
S&&EP 55
1. : et

2. The United States will agree to the Israeli request.
3. e e e —

4, The U.S. will send a nu.sber of officers of the 82nd
Airborne Division for a visit to Israel.

-

5
6. The marine landing battalion of the Sixth Fleet will be
given a one-week shore leave in liaifa.
7. e e ettt e 42 aem & st o e
8. The United States Vice President will visit Israel and
assure its people that the US, is firmly committed to
the survival of Israel as a state.
9, ot e A e e e e b e S e ————
10, Tne Sixth Fleet will be ordered to carry out extensive
maneuvers in the Eastern Mediterranean,

11, - ————
12, The U.S. will openly refuse the Israeli request.

13, -- S —— —
/&

&&&&P 56

Situation expectations -~ United States

/
&&&&P 37
1, o mmcmer mmmrimim i s e e e
2, Soviets will attackk Israeli cities with missiles and

planes,
J, e e ——————— e e et e e sarii t s et memetton ma—s . -
v. 1he foviets will make a large augmentation of their ledi~
terranean l'leet in order to reduce the influence of the
.8, Sixetn Fleet.

Je -t s Gy 58 e e 0 ot B i — m———Ee o xgdmemer  an . -

v, the Soviets will mahe a small augmentation ot their
“editerrancan 'leet to resind the Inited States of its
presence in tae Medituiranean.

e S e At ot A At Wt e S e AN B e X mmd i SR MK e MM mme WAL 86 B e WS esa e SETE MK We- A

. cav doviets will conduot ampiibious training operations
on the .pvptian Coast,

W dhe Soviets will sponsor an Arar summit meeting and

issue a communique condemning tie continued Israeli

occupancy of terrvitory captured in 1967,

ti, == -—— ———— e e

L T R e e i el e ]
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12.. The Soviets will invite a large delegation of Arab

leaders to visit Moscow.
13. —— -
14, The Sovivts will institute cultural exchanges with

the Arab .states.

Debriefings and postgame analysis are facilitated because the
entire game record is avajlable to the participants. Costs for each
game tun depend on the number of runs carried out. The greater the
number, tlie less the cost of each run.

The pilot model for a one-player game exists. It has been through
two trial runs. It combines some of the desirable features of free-
and rigid-form games in a comparatively cheap form adapt ible for the

use of large classes in U, S. Foreign Policy or International Relations.

SOMI. INTERESTING FEATURES

There are many interesting aspects to the one-person game;
however, several are worth detailed comment to indicate what

results from the amalgamation of the rigid-and free-form game types.

An Lvolutionary bata Bank

The generation, storage, and possibilities for data analysis are
all enhanced by tihis game format. By defining the individual decision
as the relevant urit of observation, a great numper of ingividual
game histories mayv be stored quite corpactlv. ine idea is much like
that witich distinguishes a recipe fror the finished culinary product,
A recipe can vv rept on a small card to be retrieved and used when
needed, for it Is ausurd to keep tinisied products eon hand to
anticipate all contingencies,  Likewise, instead of storing miles of
video and audio tape gare transcriptions, the “recipe’ tiat would
allow one to regenerate any piven ypare s stored,

Lacii plaver generates a vector corresponding to Lis assessrents
and decisions at vaca step of che game, ' .ese aata are coded, along
wita personal bacaground {nformation, and mav vasiiy be matched votn

various psvcivlogival and physiological measures, lar tee little is
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known about differeunces tunat age, experience, :.x, risk level, uncer-
tainty, and se forth make for game plavy and outcomes. At little
additional expense t!rse matters can ve explored systematically and
made more tractable

Une significant feature of this routine data collection is that
it both grows and ovolves., 'The d ta base can become a cumulative
record =zf all games and game players, and it can change marginally

as research or operitional questions are refined.

On the Contamination of Individual Data

To capture and focus the individual player's motivation, during
three or four intervals eacihh is requested to write a small position
paper on what is wrong or right witn each step of the game. liew
branches on tie scenario are thereby created for subsequent discussion,
analysis, and incorporation into replavs of the game. Individual
players are given the opportunity to interact in a creative but con-
trolled way with the game; the results are quite similar to a Delphi-
like process and are designed to extract individual information from
individual participants.

The walue of this procedure is sharply contrasted with non-
controlled and largely unaccountable interaction common to free-form
gaming where social psychological pressures frequently dominate and
limit the decision process and where individual player preferences are
essentlially lost for subcequent analytic efforts. The procedure is also
distinguished from the rigid-form game because cholces are nc¢t exclu-
sively forced on the player., Does he accept the proffered menu as being
the only things that could be done? If not, what does he want to do that
is not included? One obtairs a controlled sample of nmww information

for each player that is not contaminated by group interaction processes.15

15In one well-designed experiment, it was found that group parti-
cipation in fact ™ ': . to creative thinking as measured along several

[

dimensions. See lonald 'W. Taylor, F. C. Berry, and Clifford H., Black,
"Does Group Participaticn When Using Brainstorming Facilitate or Inhibit
Creative Thinking”“ ShhCetpr e Loty e oo’ ) Vol 3 (1958),

pp. 23-47. This issue is a real and still controversial one, however.
See L, J., Hall et al., "Group Problem .olving Effe ctivenesq under

Conditions of Pooling vs. Interaction,” ... » .0 7. 7:0 Jow s
Vol, 59 (1963), pp. 14757,
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Game Play as Scenario Creation

During pre-briefing, players have been warned that the rigid for-
mat is not to be taken too seriously. The game I's consciously made
into a learning, interrogative, and research device, thereby turning
the joint weaknesses of free- and rigid-form games into a strength.

At every decision point players are provided an opportunity to
create new choices, alternatives, or branches in the game, This
procedure effectively addresses itself to the methcdological limitation
of rigid-form games by using humans during game play to create the
second-order or structural changes.1 For many students, particularly
where the level of sophisticatlion and degree of motivation are quite
low, no efforts will be made to modify a given scenario. This reluctance
to create is in itself information about the student.

At game's end one will have for those who do expend the effort to
create, an accurate recovrd of where individual student imagination and
perception of the reference context differ from that of the game
designers and controllers,

What one has done is to force students to participate in the
gaevaar. - wpiting proeess, a consideration of some pedagogic consequence.
With the one-person game, play is constrained to a well-defined context

while, exogenously, two-way information flows are allowed to floarish,

USES AiND MODIFICATLIONS OF THE GAML

By using a game in the fashlon just outlined, a game designer
benefits by having his scenario probed, so to speak, every time the
game is played.l7 For instance, one might try to upgrade a game by
playing it with {u.reasingly sophisticated players, beginning perhaps
with high schocd or college undergraduates, progressing on to graduate

lo,, . . .
Tne (zech experinental theater, a popular success at the
Canadian LXPU, is analogous,

7 . . .

Amateur war games etfectively ’'valicate ' minute detail in
entertainment games in this same manner., See . « »7¢pr (Baltimore:
The Avalon Hill Company, periodical).
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students, and tien finishing with career foreign service and military
personnel. At cach iteration of the game, the scenario is not only
played, it is reexamined and potentially corrected and improved. Hope-
fully, one engenders increasing amcéunts of popular acceptance --

to pick up an earlier theme -~ or, similarly, decreasing levels of
overt hostility as the game is played in this fashion. It may well be
that for sophisticated, operational personnel, e.g. middle-grade
foreign service and military, the postgame debriefing and analysis cf
game histories, position papers, and scenario amendments wili have

enormous educational and methodological payoffs.

III, SOME BENEFITS OF THE ONE-PERSON GAME

One objective of this exercise has been to emphasize the scientific
aspects while suppressing what 1s best called the showmanship aspects
of gaming. Specifically, how can the one-person game improve the
existing state of methodological and pedagogical knowledge? What are

potential avenues for development?

METHODOLOGICAL’

Control over '"loose and sloppy" free-form gaming may well be
achieved with minimal degradation of game play. Indeed, being able
to replicate, to replay a game under conditions of changed initial
parameter values and to observe resulting differences in outcomes, is
one definite advantage that adds considerably to the scilentific aspects.
Besides greatly improved contrel, the game design may evolve naturally
and explicitly through a two-way process of creative scenario evalua-

tion and construction,

Control: Specialized Postgame Analyses. A vector containing

choices made at each decision point during the game is pencrated
for each player. These data are compact and readily avaiiable for

analytic manipulation. Control over the playver type,
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physiological characteristics exhibited during game play,18 or any
of a long list of empirical possibilitiee can be exerted.

As a result of scenario evaluations and multiple plays of the same
fundamental game, it is possible to explore local maxima and minima
conditions and situations of more detailed interest, with respect to
both behavior and the portrayed reference system. Key considerations
are that individual records have been kept of all game plays and the
format and structure of the game encourages repeated play.

Organizational problems and processes could be subjected to
rather thorough experimental investigation. For example, group
problem~solving activities might be studied by arranging players in
teams whose internal structure and consequent. behavior could be
systematically studied via the game medium.19

Human factors, where the individual is regarded as both the
subject and object of study, could also be developed in rigorous and

interesting ways. We have already noted the ease with which physio-

logical measurement can be combined with game play monitoring; this

£

is a virtually untapped and wide open area of investigation,

oA L

Heasuring the Impact of Terceptual Differences, Off~line forms

that trace out new branches may stimulate the evolutionary development

T

of better game scenarios., Different scenario types could be developed.

o
ning Ak LB

For instance, write, and then have various players modify, a basic
scenario to see how different antagonists perceive the world, Allison
has reminded us that different perceptual styles make a considerable
difference in how decisions are made in the world, 1t seems appro-
priate to begin more rigorous explorations of just what kinds of
differences have what kinds of outcomes.2

18, .
Sucli data are routinely collected and analvzed in the lanayenent
Sciences Laboratory facilities at the lniversity of Calitorria, Berhelev,
see hkoggatt, Lsherick, and theele., op. cit,

1o A : . . .
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approzinated tuis, See b, Y, Maxson, . o . B
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Measuring the Impact of Game Director. Directorship styles are

amenable to serious scrutiny., Vho manages or controls a good game?
What in fact distinguishes "good" from "bad" controllers? Is the
director's role supervisory, participatory, antagonistic, supportive,
or so forth? Just what difference does it really make for the game
play and outcome? These questions are now reachable and researchable.
They have not been so in the past.

Improving Programming Support. With sufficient generated evidence,

it may. be possible to learn how to do the necessary inductive inferen-
tial programming to account for second order or structural changes in
game play. At the least, the empirical basis is provided to begin
these difficult tasks.

EDUCATIORAL
It is not presently possible to detail who learns, how much of
what, how well as a result of playing the one-person game, although

the general contours are discernible,

What Teachers Can Learn., In approximately descending order of impor-
tance, teachers may learn about their students, the game (including
the adequacy of the scenario), and the reference system. Learning
about the students derives from the individual player data that are
generated and hopefully analyzed. The potential for this learning is
large, but converting this potential into knowledge depends critically
upon teacher initiative, int:erest,21 and how well the scenario
evaluation and refinement processes are managed.22 At the very
least, instruction of this variety would he a cooperative venture
involving both the teacher and the taught to a considerable degree.

Finally, the theory that has been embedded in a game can be evaluated

21Whac makes an effective teacher is not well known and appears to
remain so in the absence of suitable and consistent appraisal criteria.
W. J. McKeachie, “Research on Teaching at the College and University
Level," in N. C. Gage, ad., Hmuiook of Research on Teacking (Chicago:
Rand McNally, 1963), pp. 715-72.

2Jerome S. Bruner, .ne Process of tiveation (Cambridge: Harvard
University Press, 1961), pp. 20~22.
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by repeated student interrogation and evaluation; hopefu’ly, inconsis-
tencies and plain errors will be discovered and better theoretical
approximations will result,

What Students Can Learn, By playing and recreating elements of a

game, students are encouraged to learn about a represented reference
system. The argument, the familiar one of model construction presented
some time ago by one of these authors as opposed to model or game play,
is where the large-scale educational payoffs exist in gaming and simula-
tion.23 Having to understand the explicit relationship of a game's
objects, positions, and rules, a student is presented with a subject

in much the same fashion as it originally confronted the creative
scholar. But there 1s one assured and important additional factor:
motivation. While what motivates the creative scholar is a separate

and less certain matter, we ~ncw that game play heightens student
interest and motivation as compared with conventional learning techniques.za
It is the combination of this motivation with the creative processes of
scenario evaluation and redesign that hold great educational promise.
Finally, students could learn about one another depending upon what
postgame analyses were conducted and whether the results of these were
introduced into the course of study.

What Researchers Can Learn. Distinguish between the research and

teaching roles. Researchers are provided a corpus of experimental data

for postplay analysls that has heretofore been scarce or nonexistent,
Measurement benefits are several and have been noted. Additional’v, creating
new branches to explore the problem space of a reference context may

provide raw insights worth further refinement and investigation. The
analogous argument is characterized by the "learning" aspect of problem~
solving computer programs, e.g., chess, checkers, bridge-playing computer
routines. As the program operates, less likely decision sequences or

o
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23Hartin Shubik, ed., iz v pn0 v
conrr o (New Yorks  John Wilev, 19064), p. 273,
248. Boocock and .J. Coleman, "“Games with Simulated Environments in

Learning,” o "o S0 Teernn o, Vol 39 (Summer 1966), pp. 213-36,
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"plavs" ave explored and evaluated; occasionally a more effective method
of procedure evolves. The one~person game creates new uranches expli-
citly and affords the researcher with the data needed Lo explore each of
them in detail.

Specialists in organizational theory and behavior are afforded an
experimental opportunity to observe group interactions and .problem
solving. VWhat do individuals and organized configurations of individuals
Jo under various controlled settings in the game environment? What
will they do under various contingencies? What shoulJ they do? .And so
forth,

Finally, and perhaps only incidentally, the researcher obtains
through repeated plays some information about the structural veracity
of his game., Is it loglcally configured? Do the dimensions check out?
Is the game producing anomalous responses? These and other questions
of this variety can be determined. Questions about a game's validity
and the degree of correspondence between the behavior generated by the
game and that produced by the real system it reproduces may or may not
be determinate, depending upon the availability of empirical data.25

On the Scenario Writing Profession, The craft of scenario writing

is critically important to the healthy development of gaming. We are
seriously concerned by how few truly professional scenarists there are
presently plying their trade. The species is certainly on some sort

of intellectual "endangered list' -- most of the active professionals

we know of are older men, and there appear to be no training or appren-
tice programs to pass on the "tricks of the trade” to the next generation,
The one-person game, by virtue of its scenario-creating features, at

least addresses the problem,

258ee George S. Fishman and Philip J. Kiviat, ['gital Corputer
Clraecat tone ctat tatioal Conslderations (Santa Monica: The Rand
Corporation, RM-5387-PR, November 1967), pp. 14-20 for a cogent and
accurate discussion of these much abused concepts.
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IV, SUMMARY

“The one-person, Computer interactive, quasi-~rigid rule game

represents a significant advance in the methodolo

g8ical state of the
gaming art,

Hopefully it is the precursor of stronger, more sclentific

interest and activity in gaming for educational purposes

.
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