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“The higgest difference betwesn magic in ADED and powers in Chempions was
that super powers in Champions could be bought with points withheld from any of the
bagic characteristic categories (points were generic and universal), whereas in ADGD
magical powers were based on the oumber of points inside specific basic characterisfic
categories. Thus, in Champions, super powers were treated more fike hasic characierisics
than skills,

UGame mechanics conceming super powers were neither so clean nor so universal
a5 were those conceming basic characteristics. Charpians stll relied on a list, rather than
an algorithm, for its explication of super powers. And its implementation of elemental and
multipowers created imbalances in game play. The originel Champions designers were not
able 1 keep the game alive; the game system was sold to ICE, which has now released
an updated fourth edition {1990). New releases have expanded the onginel character
generation system beyond the super hero genre.

12+ g fier ADED, and DED, Marvel Super Heroer is a strong thind and would be

" THE best selling game for any of cur competition in the market" {CIS, 1985, Sept. 22).

YThe newest edition of GURPS Supers {19913 acknowledped the limitations of its
oripginal power growpings, and in fact no longer attempied to simulate the super hera
context in a formulaic {genre-specific) way. *“The GM may pick the system {or sysiems)
that besi fils his campaign® (Blankenship, 1991, p. 177

USee Myers {1984) for further description of the evolution of player-game: relation-
ships over time.

5]} is intriguing to assume that some evolutionary pattern of play appears again and
again, regardiess of level of analysis, Ceraisly game character (magician), game playes,
and game designer each involve and manipulate contexts during play. And the rransforma-
tion of the simulated self from AD&D fighter to GURPE superhero is similar bo ransforma-
tinns at other levels of analysis: from AD &8 novice charecter 10 AD &I advanosd characier,
from AD&D fighier tn AD&D magician, from game player to game designer. As it is
above, so it is below,
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Time, Symbol Transformations,
and Computer Games

David Myers
Loyola University

A symbol-transformztion mode! of play is described, with examples drawn
from popular home computer gemes, This mode] is used to explain the
subjective distortions of time commonly experienced by computer game
players. This model has many parallels with, but also some unique advantages
and extensions beyond, alternative explanations For tims distoriion during
play, including the notion of **Aow.” Conclusions concem defining the
subjective experience of lime during play with reference 1o the symbol
transformations of opposition and contexmalization.

Goals

I am here concerned with the relafionship between transformational models
of play and the suhjective distartion of time during comguter game play. Are the
cognitive processes accompanying play {symbol transformations) related to the
subjective compression of time durng play? Perhaps, as Levi-Strauss suggests,
**chronological succession . . . come[s] to be absorbed mto an atemporal matix
structure whose fonm . . . is constant”™” (1976, p. 184}, Or, perhaps ‘‘chronological
succession’* s somehow above and beyond the transformations of play.

The binary oppositions of Levi-Strauss, the Greimas (1983 semiotic sguare,
and other similarly diachonically conceived transformational structures trgat time
in sharp conirast to those structwres which, like dhat of Propp (1968) in his
Morphology of the Follaale, conceive symbel transformation processes as linear
and synchronic. Which is the proper treatment of time within a symbol-transfor-
mation model of play? Specifically, (o what extent might the subjective distortions
of time commonly experienced during play be explained in terms of player
cognitive activities (symbo! iransformations)? More generalty, why and how does
time fly when we're having fun? :

I was playing Civ [Civilization] on a weeknight the other day. It was like
eafing potato chips (11l just move these units . . . ), when I looked up if vas
4:30 AM and I get up for work at 6:30. (David, CIS GAMERS Forum)'

Diavid Myers is with the Department of Communaications af Loyola University, New
Onleans, LA TOIIS,
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Studies of Time

The perception of time has been studied by psychologists (o the degree thai
we now know the minimum amount of time human beings require to distinguish
between stimuli of various sorts; 15 to 20 milliseconds for auditory or tactile
stimli; ahout 75 mitliseconds for visual stimuli (Edlund, 1987, p. 9). The *‘persis-
tence of vision'* phenomenon that makes still images appear to be moving in
television and films is, in fact, based on our inability to discern the difference
between separate visual stimuli projected al a rate much more quickly than 18
per second. Our estimation of external time appears likewise fixed and *'is
apparently most accurale around an interval of six-tenths to eight-tenths of a
second”™ (Bdiund, 1987, p. L.

Of course, the ability to estimate time is rot the exclusive domatn of
burnans. Virteally all living creatures order their behavior according to circadian
riwythms of one sort or another, and many species have demonstrated the capabil-
ity, like humans, to estimate accurately much shorter durations during controiled
lsboratory experiments (Friedman, 1990). Nor is the study of time the exclusive
domain of the behavioral scientist. The nature and mezaning of time has been 2
central concemn of both philosophers and physicists since Asistotle helped define
the field for both. And recently, as Prigogine and Stengers (1984, p. xxviii}
state, ‘*Science is rediscovering time™ (ilalics in original}. The apparent conflict
between reversible time, implicd by Mewtonian physics, and ireversibie time,
implicit in contemporary notions of entropy and evolukion, is now being at least
partially resolved in the work of Prigogine and others who study the formal
relationships between chaos and order. (See Toffler, 1984, pp. xi-xovi, and Gleick,
1987, for emtertaining discussions concerning this relationship.}

Yet, despite at least a century of research dedicated to the exploration of
psychological time (Fraisse, 1963), there appears little consenslus ON 4N appro-
priate perceplual model of time (Block, 1990}, In many respects, time, like play,
is both pervasive and evasive within human behavior.

Time and Play

Although play theorists—notably Brian Sutton-Smith (Sutton-Smith &
Magee, 1989)—have investigated order and disorder in play, the study of play
has dealt with the concept of time, so imponant to the investigation of order
and disarder elsewhere, only occasionally and peripherally. While calegorizing
children’s play as indicative of developmental stages, Plaget {1966, 1%70) consid-
ered also the child’s concept of time. Piaget opposed the Kantian notion of time
as an g priori category and argued thal time is constructed and Jeamed by children
in the same manner as other logical and mathematical forms are constructed and
learned. Central to the construction of the concept of time, according ta Piaget,
was an understanding of velocity, or variations in movement and speed.

Piaget’s position is similar in many respects to that of Aristotie, who defined
time in terms of motion, so that there could ke no motion without time, nor time
without motion.? Time in this sense is a sort of information-processing strategy
used by human cognitive Fanctions (the brain) through which particular sorts of
ohservations are ordered, catalogued, and compared. Physical play allows children
to experience the realities of moversent and speed, and thus, through trial and
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emor ard Piaget's *'genetic epistemology,’” amive at that common and chjective
time we share.

However, at least part of this common and objective ime remains relative
to the society and culture in which we live. Recently in this journal, Eigen (1991),
inspired by Weber (1958), examined the concept of time and play as those
concepts have been transformed and adapted 1o the needs of different religious
groups. And differences in particular cultural definitons of time have been widely
discussed elsewhers (see Nakamura, [966; Needham 19665; Russell, 1968; for
summaries).

Bateson (1972, 1979) is one of the few transformational play theorisis who
has discussed time in some detail. Unlike Piagel and the cultural theorists cited
above, Bateson assumes time to be beyond the transformational powers of cither
the individual or society and necessary to the biological evolution of higher level
thought, and creation of sclf. Simply put, Baieson understands time as that
characteristic of a tautological system that allows it to function as it if were
nontautological; that is, an organism can never return (o the same thing, including
itself, and be the same thing—due to the passing of time. In Mind and Nature
{1979), Bateson concludes that systems ** are necessarily discontinuous forreasons
connacted with fime. . . . A world of sense, organization, and COMMUNICAtion is
not coneeivable without discontinuity™ {p. 202}

The concepi of flow {Csikszentmihalyi, 1975; Csikszenumihalyi & Csiks-
zentmihalyi, 1988) represents ancther culturally independent approach to the
study of time and play.

the argument in favor of the vniversality of flow is that the specific confent
of the artivities producing flow vary from culfure 1o culturs; in the West,
flow activitics might indeed be an the whole more active, competitive, and
conirgtling than in ather parts of the world, But the dyramics of the experience
that make enjoymenl possible are presumably the same regasdless of culre.
(Csikszentmihalyi, 1988, p. 10)

Csikszentmihalyi and Csikszentmihalyi (1988) describe the subjective com-
pression of time as characteristic of a fiow experience that functions as a “*homeo-
static mechanism,’” similar to other such mechanisms of hunger, sex. and the
avoidance of pain:

Flow is not 4 homeostatic mechanism, bul in other respects il very much
seems to funciion like other universal sources of positive rewards, like food
or sexuality, The function of Aow is not to induce the organism 1o perform
what it needs to survive and to reprodace. Rather its function seems to be to
induce the organism to grow. Not in the sense of ontogenctic development,
or maturation, but in the sense of fulfilling the potentialities of the organism,
and then going beyond even those limits. The universality of fiow might be
acocounted for by the Fact that it is & coanestion evolution has builf inte our
nervous system. {Csikszentmihalyi & Csikszentmihalyi, 1988, p. 367

Whereas the Csikszentmitalyi notion of flow seems particularly applicable
to the study of the subjective distortion of time during computer game play, L am
unsatisfied with the definition of flow most commonly offered—as either the
proper mix of anxiety and boredom or, alternatively (and more recently), as the
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proper balance hetween “*the chalienges perceived in a given situation and the
skills a person brings to it" {Csikszentmihalyi, 1988, p. 300

This latter definition of flow, as a proper ratio of challenge to skill, is close
to what I have found elicits a positive computer gaming ¢xperience. However, [
have not found that boredom *“always happens”’ {Csikszentmihalyi, 1988, p. 30
when challenges surpass skills. In 2 significant amount of computer game play,
players enjoy returming to previously mastered sequences of play and replaying
these in a meditative, trance-like state quite different from boredom, a state which
in fact combats boredom in many instances, Higher levels of complexity, that is,
increasingly greater challenges, may be required to remain in flow, as Csikszent-
mihalyi defines it, but these are nol necessarily Tequired 10 remain in computer
game play.

Therefore, in order to extend and amplify the concept of flow as it applies
to computer game play, I would like to examine the subjective compression of time

- that is characteristic of the fiow experience from a slightly different perspeciive: a

symbal-transformational model of play. Many fundamental characteristics of the
flow experience, including its universality and neurophysiological basis, remain
intact during this analysis.

Symbol Transformations During Computer Game Play

Myers (1991} deseribed (he structure of symbolic transformations during
computer game play. The generic mode! used 10 explicate these ransformations,
derived from the Greimas { 1966/1983) semiotic sguare, is based on the opposition
of game playerand game opponent and might proceed, in outline form, something
like this:

The self is wnsformed into 3 game player through opposition 1o the geme
oppoaezk; this opposition is definsd with reference to the game context.

The game contex1 is transformed through oppesition into & nonganye context
(reality), which mey then be wsed to define the self.

Thus, in this mode] the player (actually the playing process that #he creation
of the player imifiates} defines the self that defines the player, 2 recursive paradox
of a sort common in play. More formally, we might represent this nested series
of events rather simply, assuming only two types of symbolic transformations:
opposition (") and conlextualization {[1) . . .

s gelf 5

# in opposition to self 5

= the context of self [S]  such that [S] is the ** ground’” for
the “*figure™ S

& other, opposite, opponent O

 game player - p

+ gymbolic transformation —>

« [£5 and O, If there is the self and the other,

¢ where O < § where the other cannot be defined
by the self,
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¢ where O < [5]

e then § > p then the self becomes a player
{nenself), and defines the other
through the process of play.

Duiring the process of play . . .

la. p—= 0
The player is transformed in terms of the other (now an opposite).

1b. 06" - [0, O]
The opposition between the other and the player is transformed into an
object of play.

2a. [0, 0] = [0, 6T
This new object (context) of play is transformed in terms of an otherf
opposite.

2h. [0, ], [0,07 = [0, 0], [0,07]
The opposition between the two objects {contexis) is transformed into an
object of play.

... and so forh.

This process might continue indefinitely, creating increasingly larger or in-
ereasingly smafler contexts for play. But at some point, af least for computer
game play, the process of play is returied to the context of the nonplaying self,
thatis...

[T —> [S]

This effectively subsumaes the other within the self and ends play: there is
no longer anything 1o play against. ’

- Let me introduce a couple of extended examples here, bok i0 demonsirate
the sont of oppositions involved in this process and to indicate the nature of the
symbolic transformations te be discussed in more detzil kater with reference 1o
direct comments by computer game players. These two examples are chosen for
analysis because of their individual popularity and because they well represent
two of the most popular and (superficially} distinct genres of computer games:
siratesy games and arcade games.

Empire

In Empire (a computer war game), the game opponent is at one fevel the
commander of an cpposing force, played by the computer; at another fevel the
game opponent is any individual unit of that force (battleship, airplans, amy}
met in combat. In the former instance the game opponent commander is chargcler-
ized by the interaction of its units. In the latter instance the game opponent unit
is characterized by the inferaction of its offensive, defensive, and movement
values. That is, in Empire, an airplane is a fast moving army, and a battleship is
4 craiser that has more potent offensive and defensive capabilities. Because
these units are built from the same basic characteristics—ofTense, defense, and
movement—they can be easily compared to one another inside a matriz, as the
designer of Empire dees here (Table 1) to demonsirate their relative probabilities
of success i combat, : .
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Tabie i
Empire Untis: Probabiiity of Successtul Attack

Defender
Amy Fghir Tmepri  Sub Dsipr  Grusr  Acrier Btilskp

Attacksr  army 0500 0500 0244 - 0125 0004 0004 O
fighter 0500 0500 0244 €351 0925 0004 0004 0.0HM
Imsprt * 0756 0500 0250 0275 0002 0008 O
sub ' 0750 OBED 0625 0750 0425 0313 0063
desinT " 0875 0725 039t 0500 0019 G055 O
cruiser 0980 0586 0008 0847 0881 0500 0BST 0945
acamer . 0877 0945 0688 0783 0019 QIS8 O
bileshp 4 0898 1 0880 0998 0856 00894 0500

fgie. From Baldwin, 1998, p. 60,

Similarly, the game player of Empire can build several different player
selves (nonselves) by using the Timited number of available units in different
ways, acoording to different strategies, bul always in opposition 0 the computer-
controlled commander. These game-playing nonselves can then be cross-refer-
enced to the computer game OppONSNE, over time, in a matrix similar to the one
above. This matrix 100 would demonsirate the relative probabilities of success in
combat, and this matrix would be circumscribed by the same basic characteristics
of offense, defense, and movement.

It is useful o think of these basic characteristic categories as forming
dimensions of meaning, similar in many respects to the Snider and Osgood {1969}
nation of “*semantic space.’” Bach Empire unit occupies a single position within
the three-dimensional matrix of offense, defense, and movement. This unit has &
fized relationship to alt other units within the matrix (2 particular meaning}, but
this relationship {meaning} might be of greater or lesser importance depending
on the game context. That is, the matrix might be twisied or rotated or stretched,
depending on the analogy you prefer, so that different units occupy higher {mare
valuahle) positions relative to the matrix orientation. That is, if the batles of
Empire take place solely in a sea world, then ships have relatively greater value
than armies, and in the beginning of the game—when exaploration is paramount
and the immediate context of the game world (sea world, land world, eic.) is
uncertain—airplanes, with their greater ability to explore the surroundings, have
greater valie than ships,

Indeed, it is only within a malrix of this sort, appropriately rotated to
represent the current game context, that the transformation of opposition can be
propery defined. An airplane is no more or less the opposite of an army than it
is the opposite of a battleship, Opposition can occur long any or all dimensions
of the matrix. Empire therefore varies the number of oppositions it presents {o
the player by varying the namber of contexts in which these Oppaositions are
defined. And these contexts in tam might be defined by refering to the type of
eppositions defined within them.
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Tetris

Another example to demonstrate the abstract nature of opposition and
conlextuatization within ganve design is Tefris, a popular computer arcade game.
Here the basic characteristics of each bundled unit ar: not offense, defense, and
movement but physical orientation in 1wo-dimensional space. In the-simplest
version of the game, each unit is composed of identical squarss amanged in
different ways {see Figure 1),

The goal of the game is to rofate and move these objects in space so that they
completely fill the shape of a singnlar game context: a smooth-sided rectangle, 10
{or some fized number of) squares on a side. Once these shapes have beep
arranged in a rectangle of proper dimensions, they disappear and the original
game context is reestablished. Each of these shapes might be considered the
opposite of any other, given different game contexts; or each of these shapes
M”Wuw M«Suﬂnnﬂn the opposite of itself, when rotated through anything less

During game play, Tetris presents the player with a random sequence of
shapes Lo armange in an orderly fashion. In terms of the moded above, we might
say the self creates an orderly player (nonselfy in opposition to a disordery Tetris
opponent. Once these oppositions are realized, both player and cpponent are mors
precisely defined in the context of the game: the player discovers how shapes fit
together, leams what larger shapes to build from smalier shapes in order to
increase the odds of forming a smooth-sided rectangle, and achieves higher scores,
Al some point during this process, the opponent is incorporated into the player;
that is, the game player begins to play with, instead of against, the game opponent.
The game player might even m into game opponent at times, calmly allowing
shapes 1o collect in seemingly disastrous towers before quickly restoring order
and smooth-sidedness in a sudden flurry of action. ‘ .

Contextual transformations, though present in both games, are less integrai
to Tetris play than to Empire play, Tewris play is based on the resolution of
opposites within & bound and limited context, whenever these oppositions are
resolved, that context immediately reassents itself, Thus, game play in Teirds is
sustained primarily through the random, and increasingly more rapid, sequencing
of oppositions. In Empire, game play is sustained throngh the resolution and
subsequent ransformation into opposites of a larger number of more variable
contexts. Instead of increasing the speed of opposition resolution during game
play, Empire increases the compiexity of those oppositions. The effect on game
play, however, is very much the same: there is a subjective compression of time
during play.

Time Within Computer Game Play

- The ..u.cw._n&cn experience of time within computer game play varies ever
time; that is, as players becore increasingly experienced and knowledgeable of

e el - il = el = - B
a b C d e f
Fipure § — Unilts of play in Teiris,
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a game's transformations, their perception of the passing of time during play
changes. This is true whether game play takes place in real time {e.g., in most
arcadefvideo pames, Tepresented here by Terris) or in onreal time, where players
have an unlimited amount of fime between their moves of actions {£.g., in most
strategy and role-playing games, represented here by Empire).

In the first case, the pace of the game picks up as play pregresses. Lo Teiris
for instance, random sequences of shapes fall through space more and more
rapidly and, correspondingly, player decisions conceming whers 0 place those
shapes mus{ be made more and more rapidly. But “‘rapidly” is relative here, with
novice players finding the initial pace of the game much more rapid than do more
experienced players.

In nonmeal-time games, player decisions can be made at leisure while the
computer pauses and waits for the player to respond, Nommally, however, players
impase a pace of their own on these nonreal-time games, either by inpulting

" moves more quickly than 2 complete analysis of all options woulid allow or by

waiting impatiently with fingers poised above the keyboard (or mouse) for the
computer to reach a point in its calcwlations when it will accept their most
immediate and forceful response (Myers, 1984). This need for speed during play
extends 1o preplay as well, with players eschewing the rules of a game in favor
of playing first and leaming second,

Jump Right In Method: This is the most pepular with experienced computer
game players. . . . Refer to the manual's instraction for help with problems
that arise. {Civilization Player's Manual, 1991, p. 13}

Tust as in real-time games, the pace of the nonreal-fime game varies among
experienced and nonexperienced players, Once the game’s transformations are
well known, time spent during game play becomes increasingly drawn out,
monofonous, and intrusive to an eejoyable play experience. Based on player
commenis and interviews, the subjective experience of time during game play is
in fact quite similar, whether the game design uses a real-time methed of increas-
ing the game’s pace (by more rapidly presenting the player with oppositions to
resolve within 2 singular context: Temris) or a nonreal-time method {by more
rapidly presenting the player with a variety of contexts within which to resolve
oppasitions: Empire). That is, the subjective experience of time within computer
game play seems equally affected by either of these two processes (see Figure
2}

It is the sabjective similarity of these two types of games thal first intrigued
me about the nature of time within computer game piay. It appears that contextual
transformations have some relationship to the passing of time, and in fact might
substitute for it. Are the sequencing of oppositions and the contextual transforina-
tion of oppositions somehow psychologically equivalent? Does a symbol-transfor-
mation moeds offer any possibility of reconciling these twol

Timme Within Civilization

in order o incorporate receit player comments as efficaciously as possible,
T wish to discuss the subjective experience of time during computer game play
primasily as regards a single example: Civifization. In simplest terms, Civifization
could be considered a considerably beefed-up version of Empire. Like Empire,
Civilization is a strategyfwar game.

i ot i
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2.1. Increasing the relevance of time between gransformations;

O~ Q- 000

2.2. Increasing the relevance of context between transformations:

Q—» () —» Ol'O

Figure 2 — Sequences of symbolic eransforaations during computer game play.’

Civilization was designed by Sid Meier and Bruce Shelley, distributed by
MicroProse, and made available commercially just before Christmas 1991, The
game almost immediately elicited a great deal of interest due o the suceess af
the design team’s previous efforts and the addictive quality of iis piay. An
extraordinarily large number of messages and comments concerning Civilization
flooded CompuServe's GAMERS Forum during the early months of 1992 and
serve as the basis for the following discussior.

Civilization, again very much like Empire, tequires players to resolve a
number of different appositions, most of them capable of being expressed empini-
cally, as the following analysis shows:

Let’s suppose you have & size 15 city, with aboat 13 rade. Under Communism
we lase 2 trade to corruption. Under Democracy we gain another 13 rade.
You have 2 Granary, 4 Temple, 3 Colisenm, a Cathedral, and an Agquaduct
in sown, for a motal upkesp of §11. You have 4 unhappy people, which we’ll
offsst with 4 troops under Commurism (costing 4 shields) and with 4 happy
people fcosting $%) under Democracy. I'm assuming we lose 2 trade 1o
corruption under Communism, I'm also assuming anything net epent on
upkeep gocs into research.

Upkeep Tax  (trade) Research  Lightbulbs

Commanism s1 11 57 2
wiMarket 512 3 15 5
wfMarket, librany $13 9 $4 ]
wiBank, libary $16 B %5 7

Democracy $19 19 3 o
wiMdarker 520 14 $14 14
wildarket, library 21 14 514 H
wiBank, library $24 12 $16 L)

(Gus, TS GAMERS Forum)

This opposition between democracy and commurnism i obviously a compli-
cated one that cannot be dealt with entirely successfully, in terms of tie game's
scaring criteria, without a sophisticated contextual analysis such as the one above.
And even this analysis is incompleie, showing only the opposition’s most cbvious
characteristics, so that experienced game players must extend and evaluate these
characteristics in confexts specific to their own play. :
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While much of this sort of contextual analysis of oppogition is possible
from reading the rules alone, it is inevitably the resull of unsuccessfui play. That
is, players analyze oppositions in 2s much detail as above only afier unsuccessfully
playing with the game’s oppositions using their own personal set of conteximal
transformations concerning communism, democracy, and the like {the Jamp Right
In Method}. In fact, many players never make detsiled empirical analyses of
games using matrices or other formolae, pethaps due partially to their lack of
skill in such matters, but mestly due to those sorts of contexis nol being as much
fun to play with as their personal versions:

I just played the Congheads under King Beldar, who ruled fom the capital

city of Sixpack. He did about as well as vou would expect, (Mickael, CIS
GAMERS Forum)

Howewer, even if there is some part of the game (let us say its “'math™"}

" that cannot be immediately contextualized within the playing self, it is stll

contextualized, but as 8 less biter pill to swaliow.

1 shink Monacchy and Communism are vastiy inferior 1o the other forms for
an experienced player, but I think they're eagier to master. I generally play
Justtwn governmenl types now, Despotism and Demncracy, the two extremes,
However, it's much easier to make mistakes with them. (Gus, CIS GAMERS
Forum}

Thus, the contextualization process is neither linear nor objective during
play but might follow many different paths, particularly when involving the
transformation of complex, multivariable opposites such as democracy and com-
murism, I Civifization, players create their own idiesyrcratic contexts for play,
which may or may not include all those common and cbjective characteristics of
the game that need to be mastered in erder to achieve thal game's highest possible
score. The same technically inclined Cfvilization player quoted above is more
likely to play the game for fun than for a high score, which is a common player
sentiment:

That’s far better than any score 1've reached, but 1 never realiy putied oot all -~
the stops fike you describe. The game does get rather boring if you have
complete control of everything and you're just going for population growth.
(Gus, CIS GAMERS Forum}

Wow, using Civilization as our example, how jong do players remain at the
level of opposition after jumping in, and at what point do they begin to contextual-

ize, that is, move from the consideration of matiers involvieg single uniis to

the consideration of matters involving the relationships among multiple units?
Although there is both inlrinsic (ptayer inclination) and extrinsic {game goal}
molivation to achieve contextualization as soon as possible, that contexlualization
is ineffective until some certain nmmber of oppositions are experienced and
leamed. How many? The number of oppositions necessary for effective contextu-
alization varies according to game design and player characteristics, but there
does appear to be an upper fimit. .

Note that time does not necessarily have to be involved here; there could
be a limit on memory capacity alone. But in fact player information does increase
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over time, Durd ted play, game players remember and play more ..ummmu,
with bath Emﬂ-.ManM_mﬁﬂmwﬂ. levels of contextuslizations already established.
Therefore it seems that players conlextualize, not af the point that they reach the
limit of memory capacity but at the time they begin to forget. At Hmuw.ﬂ one
importani limit, therefore, appears based not on the number of cﬁ?.um_:cﬁ in the
sequence but rather on the time the sequence takes (o unfold. That is, nﬂnﬁmﬁﬁ-
ization is characterized not by the immediate capability or desire of the E&.ﬁn o
achieve it but by the player’s eventual and inevitable inability o susiain an
extended sequence of appositions.* .

Contextualization in this sense is nor a process that increases a player's
information about the game. It rearranges (transforms) information into _u.amnﬂ
calegories and classes of knowledge, which have mn_monm.m..:n____. greater impact
on game play. We might say equally that ngﬁﬁnﬁ_w&bna aﬁﬁnm.m temporal
categories (chrenological succession} as 2 more nmnn?..ﬁ. and seemingly more
pleasurable, cognitive strategy during game play (sec m.uHmEnm 3 and 4).

If we adopt this explanation, then we can redraw Figure 2 to more accurately
indicate the similar effects of increasing the relevance of time between qﬁ.ﬂa:_.u_m'
tions {speeding up the game) and increasing the relevance of contextualization
between transformations (complicating the game), While game time {ticks n..m the
compiter clock) is determined by those arrows between the small round circles
in the diagram above, subjective time during play is increasingly determined only
by those arrows between the larger, rectangular ovals, indicating nﬁuﬁxﬁﬂﬂm-
tion. That is, the subjective experience of contextualization dominates the subjec-
tive experience of time. Until the player expericnces movement from one
contextualization to another, reaching a slopping point,’ time docs ot pass.

A last brief example drawn from Civilizarion: waiting for the first unit 1o
be huilt. At the beginning of Civilization, the player must build a city and then
choose what sort of unit or device to build within that city. Depending on the
fype of unit chosen, this building process may take several turas, a:.m_._m iw:n.:
the player has no opposition 1o face and nothing to do but wail. Initially this

3.1 Game players experience transformations in & temporal sequence up to some limic.

3.1, atwhich point contextulization beging end continues up to some limi...

ﬂO'D‘DwI. O'O'&'ﬁQ‘O'O -

3.3, a which point conrsxtuslization odours again, €.

ﬁm&évov?&%a@v w

Figure 3 — Recursive contextualization.
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4.1 Fipre 2.2...

QO — O — O
is now equivalent to...

4.2 increasing the relevance of coniext between transfonmations,
O

e=o=o) -
ﬁo...ov& vmu._,ov ou - Tv.o !m&

Figure4 — Sequencesof symbolic transformations oocorring during computer game
play {revised).

building sequence is allotted the player's full atiention, as are all elements of the
game. Soon upon repeated play, however, the Iack of opposition within this initial
building sequence is contextualized, and the player fast-forwards through this
rather .n:: sequence as quickly as possible. The machinery of the game builds
the unit E.Sm same rate as before, but the player postpones attention, awareness,
and experience of time o that moment when the game is ready for play within
a new, and more transformable, comext containing the newly tuilt unit®

Time in Context

If we assume that symbol transformations occor during computer game
play, then the subjective experience of time during play can be fully explained
by the sequencing of oppositions and cortexualizations, withoul refrence to a
cammaon and chjective dime existing beyond the subfective experience of play.
—uﬁw”n_cﬁ_nm_q. however, the limits imposed by an objective time enable and
mativate the contextualization process. I, for instance, players could remember
precisely and completely all oppositions encountered during play, then there
would wm littie need 1o contextualize, or adopt some other substilute information-
processing sirategy.

Likewise, oppositions are defined and grouped into a single conkextual
category most commonly according 1o their effect on game context, 2 recursive
mmmmﬂ. that takes time to reveal itself. As common as ““jumping right in™ is

saving and restoring.” Computer game players frequently save game positions
(moments in time) in order to rebum to those positivas {times) should subsequent
Play prove unsuccessiul. Using this strategy, players need nol need reexperience
m.u_m entire R..EEHE sequence of game play. They seem rather to prefer to short-
circlit cartain m..nau:m of a temporal sequence and replay only those portions that
are yel mysterions enough to resist effective contextualization.”

ki o
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If the game does nol allow previously lcamed sequences to be skipped, then
repeated play within these already contexlualized sequences becomes increasingly
rote, leading either to boredom and dissatisfaction with the game or, YpoT 0CCa-
sion, 2 sort of trance-like mediation in which players manage (o ignore objective
time through their immersion within a well rehearsed mental dance of symbaol
transformation.” .

Objective time may also be necessary, as Bateson {1979} suggests, for a
very imporiant Lype of opposition: the thing with itself. Or, in terms of the symbol-
transformation model, the self with the player (nonself).” Consider this comment
for instance, 2% regards, for our purposes, conlextualizing a sequence of opposi-
tions encountered during play:

If any event i to depend upon some characieristic of a multigle sample of
some other species of evenl, Fme must elapse for the accumulation of $hat
sample, and this elapsed Lime will punctuate the dependent event o produce
a discontinuity. Bul, of course, there would be no such “gamples’ in a world
of purely physical causation. Samples are artifacts of descriplion, creatures
of mind, and shapers of mental process. {Bateson, 1979, p. 202)

Bateson appears o suggest defining common and objective time in aCcor-
dance with what has come to be called, in physics, the anthropic principle
{Barrow & Tipler, 1986}. That is,

Anthropic reasoning. . . . Start from the final observed siate {mow) and try
comstrain the initial situation by asserting tha it could only have been the
one that would have piven rise to a universs thal's inhabited today by
intelligent creatures soch as ourselves. Cast, 1989, p. 481)

What constraints must we place on time in order 0 give rise to playful
creatures such as ourselves? Perhaps we must only define time as existing, on some
percentual microlevel, as a discrete variable. For without the initial perception of
a discrete and discontinuous Lime, there would be no need te erase its discontinu-
ities in the recursive contextualizations of play. But then for what purpose do we,
as playful crealures, cover and mask thesc assumed imperfections within our
temporal perception? And which is then more real—the perceptions or the play?
Bateson's answer is, clearly, the play:

This dichotomy, which oMains in our own scientific minds as we ook “‘out™
upan a world of phenomena, is characteristic 2lso of relationships amoeng Ihe:
very phenomena which we seek to analyze. The dichotomy exists on both
sides of the fenee between us and our subjects of discourse. The things-in-
themselves (the Dirge g Fich), which are inaccessible to direct inguiry, have
relationships among themselyes comparable to Hhose retationships thar obstain
between thern and us. They, ton {even those that are alive}, can have no direct
experiense of each other—a matler of very great significance and 2 necessary
ficst postulate for any understanding of the living world. What is crucial is
the presupposition thay jdeas {in some very wide sense of thal word} have a
engency and reality. (Bateson, 1979, p. 191)

Conclusions and Contments

The conclusion here, concerting compaler game play, is that, indeed,
*chronalogical succession . . . come[s] o be abzorbed into an atemnporal matrix
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structure whose forrn . . . is constant'” {Levi-Strapss, 1976, p. 184). However,
this **atemporal matrix stracture’ is an active one composed not of static elements
but of the relaticnships between the symbolic ransformations of opposition and
conlextualization. And common and objective tine, at least the perception of
common ard objective time as a discrete variable, is necessary to establish initially
both opposition and contextualization.

Guiding the study of artificial intelligence is the **physical symbol system
hypoethesis™ (Genesereth & Nilsson, 1987; Mewell & Simon, 1961). This hypothe-
sig states that symbol manipulation is a sufficient process for explaining ineelli-
gence. We might exploit this hypothesis for our own purposes here and say that
symbol manipulation is an equally sufficient process for explaining computer
game play.'?

One of the most immediate advantages of this perspective in investigating
play, in broader contexts than computer game play, is that it defines the play

- process as both a cause and effect of cognition, self-recognition, and conscious-

ness. The paraliels between theories of signification (Greimas el al.) and cettain
theonies of play (Bateson et al.), only 2 small portion of which have been discussed
here, are quite striking. Implicit in these models is the assumption of a neurophysi-
ological mechanism iniliating the symbolic transformations of play. From this
point of view, the emergence (bootstrapping) of conscicusness (the self) requires
not that the conscicusness ever be present as jis own originat cause, but only that
this transformational process of play be somehow imbedded in the fuman nervous
system. Are there physical analogs to oppesition and contextualization? **Entrain-
ments™ (Laughlin, 1990} appear likely candidates for the roles."!

The symbeol-transformation model also extends and amplifies many of the
conclusions of Csikspentmihalyi { 1975} and Ceikszentmihalyi and Crikszentmiha-
lyi (1988). By averlaying a symbol-transformation model onto the phenomenon
of fiow, we are better able to understand how an organism might “*go beyond
[potential, entogenetic] limils"* {see earlier quote} through symbol creation, sym-
be! manipulation, and transformational play within & symbolic world. This seems
more encoursging (o future atlempts to understand flow than does defining its
structure solely in terms of other, similarly subjective experiences mcnr as anxiety
and baredom.

Howewer, the most engaging aspect of a moedel of play of this type is that
it saggests there might be some sort of predicate calculus that could be used to
explain and reproduce play behavior. In fact, it may be that the attenipt to build
a machine to think (artificial intellipence) is unlikely to succeed without some
initial success in building a machioe to play (adificial play). The relationship
between playing and thinking, and between playing and consciousness, sugpested
by models of this kind remains most intriguing.

References

Baldwin, M. (19%), November). {Letter to the Editor}. Compurer Gaming World, p. 6.

Bames, I. (Bd.} (1984}, The complete works of Arisrorle {(Val. 1). Princeton, NJI: Princeton
University Press.

Bamow, J., & Tipler, F. (1936). The entfropic cosmelopical principle, Oxford; Oxford
University Press.

Batesen, G. (1972). Ecology of the mind, New Yaork: Ballantine.

ety il laar=

LI T T S

Symbol Transforingtions 0 455

Bateson, G. (1979}, Mind and nature. Mew York: Dutton.
Block, R.A. (Ed.) (1990). Cognitive models of psychological fime. Hillsdale, NJX: m.h_umnﬂ
Casti, J. (1989, Paradigms lost. New York: Avon,
Civilization player's marual. {1991). Hunt Valisy, ML MicroProse Software.
Csikszentmihalyi, M. (1975} Beyend boredom and anxiely. San Francisco: Josseyr-Bass.
Csikepentrmihalyi, M. {1988}, Introduction. In b£. Csikszenmmihalyi & L3. Csikszentrnihslyl
" (Bids), Oprimal experience (pp. 3-14). New York: Cambridge University Press.
Csikszentmihabyi, M., & Csikszertmihalyi, LS. {Eds.} (1988). Optimal experience. New
“York: Cambridge University Press.
Edlund, M. (1987}, Pxychological time and menial iliness, Mew York: Gardner.
Eisen, (5. (1991}, The concept of time, play. and Teisure in carly Protestant refigions eehic.
Flay & Culrure, 4, 223-236.
Fraisse, P. (1963). The prychology of time. New York: Harper & Row.
Friedman, W.J. [1990). Abon fime: fnverting the fonrth dimension, Cambridge, MA: MIT Press.
Genesereth, M.R.; & Nilsson, N.J. (1987). Logical foundations af arvificial intelligence.
Los Altos, OA: Morgan Kaufmann.
Gieick, J. (1987). Chaos: Making 2 aew science. New York: Viking,
Greimas, A 1. (1983). Struciural semantics: An aifempd af a method (0. McDowell et al.,
" Trans.). Lincoln: University of Nebraska Press, (Origing] work published 1966)
Laughlin, C.I%. {1990}, At pley in the fields of the lord: The role of Metanoia in the
development of consciousness. Play & Culture, 3 173-192,
Lenst, DB. (1983}, EURISE(: A progrem tha leasns new heuristics and domain cONCEIHE.
Artificial Tnieliigence, 21(1-2}, 61-08.
Levi-Struass, C. (19763, Struciural enthropology. Chicago: University of Chicago.
Myers, D, {1984). The pattem of player-game relationships. Simulation & Games, 15, 159-
185.
Myers, D. {1990}, A Q-study of game player sesthetics. Simulaion & Gaming, 21, 375-306.
Myers, D. (1921}, Compuier game semiotics. Play & Culfrure, 4, 334-345.
Wakamura, EL {1966}, Time in Indian and Japanese thooght, In TT. Fraswer {Ed.), The
voices of fime (pp. T7-91). New York: Brazilier. .
Meedham, ¥. {1966). Titme and knowledge in China and the West. In LT. Fraswer (B},
The voices of time (pp. 92-135). New York: Brailler.
Newell, A, & Simon, H.A. (1981}, Computer science as empirical inquiry: Symbols and
- search. In 1. Hagueland (Ed ) Mind design (pp. 35-66). Cambridge, MA: MIT Press,
Piaget, J. (1966). Time perception in children. In I.T. Fraswer {Ed.), The voices of ime
(p. 208}. New York: Braziller,
Piaget, 1. (1970). The child' s conceprion af time. New York: Basic Books.
Prigogine, L. & Stengers, L {1984}, Order ot of chaos. New York: Bantam.
Propp, ¥. (1968, Morphology of the folktate {2nd ed) (L. Scoty, Trans.}. Austin: University
of Texas Press. (Original work published 1928}
Russell, J.L. {1966}, Time in Christian thought, In JT. Fraswer (Ed.}, The wices of sime
(pp. 59-76}. New York: Brezilier,
Snider, I, & Qspood, C. {Eds.} ﬁm%u The semantic differential rechnigue. Chicago:
Aldine,

 Sumon-Smith, B., & Magee, MA. ﬁmﬁ& Reversible childhood. Play & Cufture, 1, 52-63.

Toffler, A. {1984}, Fereword. In {. Prigogine & L Stenger, QR&. oul of chaps (pp, ¥i-
xxvi} Mew York: Bantam.

Weber, M. (1958}, The Protesiant ethic and the spirit of capitalism (T. Farsons, .m.—.uum.v
New York: Seribner’s. (Original work published 19G4-1905} o




ZH

HaiakE

MUMRUE LLlE ERESEHWES

11035 ohd fhd

117135 A

456 T AMyers

Nofes

"Player guotes are taken from the GAMERS Forum on CompuServe, during the
months of Janwary and February 9921, The GAMERS Forum serves as an clectronic
mecting piace for game designers, publishers, and players, as does GAMPUB, its sister
forum. The Forum is staffed by expesienced computer game players with many howts of
play-test experience; game peblishing companies keep cloge track of comments in both
fomums in order 10 evatuate old products and test new ideas.

2aristode: ““Not orly do we measure the movement by the time, bur also the tme
by the movement, beesuse they define each other™ (Bames, 1984, p. 3734

Usuaily the sequence 2.2 in Figore ¥ will reguire moving from a smalier w a larger
coniext, as in the Empire example of meving from a context of army-vs~ammy 12 4 contexl
of peneral-vs.-general. But transformations do not always proceed in a linear fashion from
smiall to large. Empire, for instance, requires that the player jump back and farth between

- banle and war in order te saccessfully couner (resolve) the oppositions of the computer

oppoment. The idea is that the player must successfully integrate a large number af
increasingly varable contexts as play progresses.

Om the other hand, there is an upper Emil on memory capacity, that is, on the
number of items human beings can hold in shor-term memory. *“The humean organism is
limited 1o discriminating a maximum of about séven bits—or chunks—of information pet
writ of time"? §Csikszentmihalyi & Csikszentmitatyi, 1988, p. 17). Therefore, contexival-
ization might both delay the erasure of shori-4erm memory and simultaneously pack
information mose efficiently for long-tenm storage—both hypotheses wonth exploring, as
beaik are seemingly advantagecus information-processing skrategies.

*This is of course exacdy why it is so difficuli 1o break away from a game such as
Civitization For the more mundane matters of eating or sleeping: there is no game-
determined siopping point. The wransformations of play create each other: oppositions
create new contexis, conlextalizations create new oppositions. [n terms of Chrifization,
the player is always Tight in the middle of a war thet depends on a couple of different
battles that depend on several different units that have to be moved over large distancss
by ships that have to be baili at cities that have to be bult . . .

in Empire, where play also beging with a sinple city and a similar waiting peried,
the pame desipn incommorates the player’s subjective experience of time into the machinery
of the game itself: the game speeds through the initial tumns, without need of player inpal,
before slowing to a more normal pace after the first unil is built,

"Almost all computer game designs take this preference into account and aflow
players to skip “‘levels™ (lemporal sequences) once these levels have been effec-
tively contextualized. Thos, in Tesris, advanced players bepin the game with very fast
termporal sequences. that novice players would associate with the middle er the end of
game play.

SSee Myers {1990} for a discussion of computer pame player acsthetics and the
relationship between compater game players whe play games to be challenged and vhose
who play garnes to be relaxed.

*1 note in passing that my two young daughvers (4 and 6 years old) appear to have
mere trouble making this transformation, that is, conceptuslizing the game Tepresenta-
tion of their self {the player} as & nonself, and therefore are more afraid o “die”" dur-
ing play than are the adolescents 1 observe most frequemly. It is unclear whether the
greater willingness of adolescents 1o ransform self and nisk the frequent loss of the
game-playing {norjself during play is simply the result of greater exposure 19 COmputer
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game transformations or requires reaching, in Piagst’s terms, 4 specific stage of cognitive ‘
development.

Wand in fact, some of the mose successful Al programs, such as Douglas Leaat’s
{Lenat, 1983} Enrisko, have been designed specifically for computer-game-like envi-
TOMMENLS. .

I\For furiher emphasis and amplification conceming closed systems of recursion,
see the discussion on “‘learning how to leam™ in Bateson (1972, p. 2924}






