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Abstract | Game theory is a versatile tool of wide applicability. Non-specialist learners can get grounding in
basic game theory by playing naive' games, from which game theory was born. Introductory? university classes
do not provide sufficient opportunity to develop the learning environment that will support engaged discussion
of games. Using the principle of concurrence, and a dialogic bilingual format, the author proposes placing a
space for games within the institution but outside of the curriculum. This move will be beneficial for academic
culture and create a legitimate context for developing "senpai/kohai™ relations.
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In science, as in the playing card experiment, novelty emerges only with difficulty, manifested by resistance,
against a background provided by expectation. Thomas Kuhn, The Structure of Scientific Revolutions. 64
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reader, to be persuaded of the authors' thesis, must
follow their argument.

Earlier Whitehead and Russell suggested in the
"Preface” to the landmark Principia Mathematica, that
"in mathematics the greatest degree of self-evidence
is usually not to be found quite at the beginning, but
at some later point" (v). Therefore, by an easy anal-
ogy, it can be seen that it will take some work to dis-
cover the power of abstract Game Theory. It is very
powerful.

Now consider "applied game theory". When our
university graduates manage teams, organize events,
or plan advertising campaigns they are using game
theory. As they consider available options, set-up
strategies, resort to tactics, and manage resources, they

are using game theory. They just don't know it.

In this paper we define game theory* as an analogic
set of mathematical tools derived from naive games
for use in interactive decision processes. Our purpose
is to show why our students need it and how it might

be taught.

Avinash Dixit, Sherrerd Professor of Econom-
ics at Princeton, in his article, "Restoring Fun to Game
Theory," makes the interesting claim that "Game
theory starts with an unfair advantage over most other

scientific subjects.” The "unfair” advantage is that it
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Chart One: Some academic specialties which utilize Game Theory.
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is applicable to so many "interesting and thought-pro-
voking aspects of decision-making in economics, busi-
ness, politics, social interactions, and indeed to much
of everyday life." See Chart One for some of the fields
where game theory is used effectively for analysis and

prediction.

"However," Dixit continues, "too many teachers
and textbook authors lose this advantage by treating
the subject in such an abstract and formal way that
the students' eyes glaze over." His suggested solu-
tion is that introductory courses be motivated using
real time examples and classroom games that engage
the students' minds. Interested students can go on to
the formal mathematics and the rigor that character-
ize the subject at the higher levels. From theory, the
learner moves to analysis and creative application of

pattern and process in novel contexts.

It sounds easy, doesn't it? It should be obvious,
after all, that playing games would be the best way to
approach game theory, because any naive game can

be a complete introductory model to game theory

All educators grapple with the problem of teach-
ing abstract theory in formal classes. In his article,
"Cards in the Classroom", Robert Baker notes, "To
many students, the abstractions of mathematics are
more accessible if they are learned as generalizations
of a concrete, physical reality” (6). His simple point
is that there is a lot of mathematics in a pack of cards,
and especially for non-specialists, the use of
manipulatives (real objects) in class is to be recom-
mended. Another educator, Eyvind Estad notes that
"Consideration of rational choices of action is central
to a games theory analysis" > and that this can be done

at the level of classroom interaction.
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In summary, game theory is versatile, but ab-
stract. Games in class will work to make theory ac-
cessible and attractive. This presumes, however, that
one has enough time in class to use the real-time naive
games to draw out the abstract theory. I contend that
within most introductory classes one has insufficient
time to develop a learning environment that will sup-
port an emerging interest in game theory. There is
neither continuity of culture, nor duration for embod-
ied learning, so any impression will be, at best, fleet-
ing. Students will not be able to understand their brief
experience in a way that equips them to usefully ap-
ply these meta-skills to their own education and work-
ing lives.

In this article I outline a strategy for placing game
theory within the culture of the academy. This bilin-
gual text, formatted dialogically, hopes to make dis-
cussion possible in a trans-cultural university setting.
Utilizing the principle of concurrence, and trading on
the known utility of game theory, I propose the cre-
ation of extracurricular space for the conscious play-
ing of games. This experiential learning will enhance
the learning environment itself, i.e. for developing
"people skills"$, "senpai/kohai" relations, and student
networking

2. The Principle of Concurrence
2-i. Theorem: Concurrence
The principle of concurrence is
a necessary corollary of Group
Theory.
2-i. Proof
Along with the property which confers group
membership, any member of a group will have other
properties, which confer membership in potentially
unlimited other groups.
2-iii. Example
In the sample series (group) {1,2,3,4,5,6,7,8,9}
the following sub-groups can be found: Primes: 2,3,5,7
; Multiples of Two: 2,4,6,8 ; Powers of Two: 2,4,8 ;
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;Multiples of Three: 3,6,9 ; Powers of Three: 3,9 ;
Ten Sum Pairs: 1,9 ;2,8 ; 3,7 ; 4,6. All of these sub-
groups, except the ten sum pairs, have allegiances
outside of the original series. For example, Primes

and Powers. (See Chart Two)
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Chart Two: Concurrencies

2-iv. Discussion

Concurrence is a concept relevant to the devel-
opment of student culture.  Frequently, one identi-
fies best with one's primary (study) group. The prin-
ciple of concurrence enables members of groups to
consciously validate their membership in more than
one group, thus expanding potential and flexibility.
(See Chart Three) The key to the idea of concurrence
is the awareness with which it is used. If the strategy
of creating an on-campus place to play games is to
work, casual, voluntary membership must be an op-
tion. Occasional voluntary participation of teachers
will contribute to conscious connections made be-
tween game strategy in a naive game and topics in

class.

It will be possible for authentic "senpai/kohai”
(older and younger) relationships to develop in such
a space. These relationships provide an integrative
community where ideas may be discussed. They pro-

vide the continuity of learning which will make it

5 6 7 8 9
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Chart Three: Concurrent Groups

possible for creative discussion of game theory to
flourish

Concurrence is relevant to the student's percep-
tion of the orchestration of his/her own education.
With space for developing an understanding of the
value of experiential learning, of which the game room
is an example, a student takes responsibility for her/
his own experiences, steadily incorporating a variety
of models in an on-going development of a world-
view through the years of formal education. (See Chart

Four) This provides duration for embodied learning.
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Chart Four: Concurrent Learning
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3. Naive Games at School
* May 19th, 2006 We are learning the game of
Hearts” in Communication Skills class®. A student
reports: "I made a mistake of playing the 12 of Spades.
I escaped from last place, but I regretted making such
a mistake." (It was his third time to play.) "I thought
the best way to win this game is not playing with com-

puter, but with human.”

+ July 28th, 2006. Last day of class; same stu-
dent. He not only stopped an opponent's "shoot the
moon" strategy at once; he performed a "shoot the
moon" to perfection. His performance won the admi-
ration of his friends.

Naive games are engaging, to be sure. We play
Hearts for three class periods. The first day we learn
the rules, procedures, and scoring, illustrated with a
demonstration game. The second time four teams of
two (8 people) play the game. At this time, all mem-
bers begin to integrate the rules with a sense of the
purpose and techniques. Some students begin to dis-
play more refined strategic sense or give more lucid
explanations. Learning from their own mistakes and
others' is certainly a part of this process.

At this time, it usually becomes clear that many
students have been practicing with the Windows game
application. In the third session, each student plays
her/his own hand. Some students "shoot the moon."
The three sessions present a three phase model of ex-
periential learning: 1) learner, 2) player, 3) transfer of
pattern information.

The game of Hearts is a particularly good ex-
ample of a non-cooperative game with partial infor-
mation. At the beginning, each player only holds 25%
of the information, but the three-card pass alters that
to something more than 35%. The process of play
and the appearance of certain crucial cards alter avail-
able information. After every hand, we do a brief
evaluation of the play. Students enjoy this process,

as they compare and dispute their best decisions.
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Three classes are not enough to teach game
theory, though it is enough for students to begin to
sketch in some of the concepts of risk, probability,
and trade-offs. This is perfectly apparent from the
reports that they write in English after we finish the
project. Ideally, we would go on to the basic math-
ematics of distribution and probability, the tactical
advantage of card selection, and decision process dur-
ing the game. Then we would turn to daily life and
real world applications. (See Chart Five) The Com-
munication Skills class is an introductory class, how-
ever, and we have other essential aspects of human

communication to cover in our brief 15 weeks.

4. Experiential Learning and
Curriculum.

The strategy of placing game theory in a volun-
tary space outside of established curriculum items is
a cultural and community-building ploy that stands at
the intersection of three education axes (see Chart Six):

the experiential, the English, and the applied interdis-

ciplinary thinking lines.
[Naive Games Applied Game Theory
ﬂ I
! Game ThCOI'y Applications:
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Chart Five: From Naive games to Applied Game Theory
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4-i. Experiential Learning and
Games
"The belief that all genuine education comes about
through experience does not mean that all experiences

are genuinely or equally educative." John Dewey (25)

We will play games outside of class, but the play-
ing time/space must be structured and supervised. We
give structure with rules, such as "The goal of game
playing is to discover game principles in real time
games." Supervision comes from the members them-
selves who regard the undertaking as worthwhile and
recognize levels of mastery. There is a continuum of
experience from learner to master (See Chart Seven).
By keeping personal histories of scores and a stock of
anecdotes of heroic (or disastrous) moments, the game
culture will provide a standard of excellence to chal-
lenge and surpass.

The continuity and duration of on-going mem-
bership in an interactive game theory study group will
sustain the student's development of a cognitive map.
This will provide a framework of relevance for other

learning.
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The Traditional Model
of Experiential Learning
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Chart Seven: Three Phases of learning.
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4-ii. Learning Environment and
Technical English language

Playing games to learn would be effective in any
language. To make the learning environment an En-
glish® space at the same time, however, would create
some desirable effects:

a.A short list of games terms in English will promote
facility with the highly useful technical language
of decision, evaluation, and process applicable to a
wide variety of real-world contexts.

b.Students will also develop specific generalist infor-
mation skills. In particular, they will gain a grasp
of the creative art of abduction'?, the transfer of pat-
tern information from one context to another.

c.The study of games in English will inevitably
"defamiliarize" the routine and ordinary. We think
differently about simple ideas when we translate
them from Japanese into English.

In short, working familiar ideas into English will
reveal processes, with an ever-growing technical vo-
cabulary to buttress new understanding. It will con-
currently provide more general English speaking op-

portunities.

4ii. Game Theory and Interdisciplinarity

It has been 20 years since I wrote "Uncertainty
and Incompleteness'! in Educational Systems"
(1986), which suggested a strategic educational re-
sponse to the breath-taking pace of change in the world
of information and technology. Using ideas from
modern physics, which describe organized behavior,
[ recommended a variety of techniques to demonstrate
applications in an educational institution. A system
that cannot accommodate the new intellectual para-
digm is obsolete.

As an English teacher in Japan, I used General
Systems Theory (GST)'in the attempt to make such
concepts as relativity, uncertainty, and incomplete-
ness, available to students of English at the university

level. My next step was to write "Systems Theory: A
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New Syllabus for Oral English" (1987) to document

the success of the approach.

General Systems Theory is a trans-disciplinary
methodology. Applied Game Theory falls legitimately
in the sphere of General Systems Theory (See Chart
Eight) because game strategy describes decision pro-
cess in any communicative context'® from global and

international to the local and personal.

Our graduating students must have generalist
intellectual skills, because they must respond to the
requirements of their evolving career. Game theory
holds a special position on the matrix of thought, be-
cause the models are so accessible. This presumes,
of course, that students have learned how to create
and use models.

Modern problems in society, the environment,
the economy, world health and so on, require famil-
iarity with the perspectives of different disciplines.
Imagine an immediate problem involving public wel-
fare, such as the problem of Aids. Now imagine that
a sociologist, an educator, and a games theorist are
needed to give expert opinions. The game theorist
will be able to discuss probability and risk, among
other important aspects of a strategic problem. Al-
most any social, environmental, or political situation
requires inter-disciplinarity. The practice of apply-

ing non-specialist game theory to various contexts at

vy L)
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Chart Eight: The Matrix of General Systems Theory
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school will give students practical skills for life.

5. Applied Game Theory
Ileave mathematical Game Theory to the math-
ematicians. It is relevant that people do not play per-
fect games, nor do they make best decisions. Yet the
language of games provides a potent metaphor for

describing social and organizational behavior.

5-i. Gambling/Addiction/War: Toxic
Games

Isn't it curious that a game, itself an arbitrary cre-
ation, can invite impassioned commitment, blind trust,
and desperate actions. We need only think of a gam-
bler wagering all his money and ruining his family.
Yes, a game can actually distort perception and seem
like the most important thing in the world.

As shown in Chart Nine, the patterns described
by Game Theory appear in a spectrum of communi-
cative contexts. High stake competition and deadly
conflict are more destructive to the earth than virtual
games. We can study toxic processes of competitive
games at school and find productive alternatives, rather

than risk real lives, economies and the environment.
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Constructive Destructive of

Cooperation, < opponent,

Creative, infrastructure, &

Integrative environment.

(Toxic)
Game Theory

I play ] learning | l competition —I ] conflict ] l war |

Wilkinson

Chart Nine: Spectrum of contexts of communicative behavior

usefully studied with Game Theory
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5-ii. Sustainable Environment/Art
of Peace: Cooperative Games
Evolution is a survival game. But survival is not

a simple thing. Thomas Henry Huxley appropriated
Darwin's theory and described it as "an unbridled com-
petition of each against all, which tended to weed out
all individuals save those "best fitted to survive."
(Kropotkin xi) This has been the firmly held view of
competitive economies until the present day. How-

ever, Kropotkin, in Mutual Aid offered an alternative:

If we resort to an indirect test, and ask Nature:
"Who are the fittest: those who are continually at war
with each other, or those who support one another?"
we at once see that those animals which acquire hab-
its of mutual aid are undoubtedly the fittest. They
have more chances to survive, and they attain, in their
respective classes, the highest development of intelli-
gence and bodily organization. (24)

As we study the games behind the games that
the people of the earth play, perhaps we will be able
to see ethical and cooperative choices, and means to
design wholesome societies, rather than destructive

ones.

6. Conclusion
"So, planners, architects, and engineers take the
initiative. Go to work, and above all, co-operate and
don't hold back on one another or try to gain at the
expense of another. Any success in such lopsided-
ness will be increasingly short-lived."
R. Buckminster Fuller (133)

In this essay we have spoken about Games in a
not-at-all technical way. Mathematical Game Theory
evolves from naive game-playing, so ordinary people
have the necessary primary learning capacity to enter
the world of games. Moreover, game-playing is im-
plicated in such global issues as evolution, survival,

and war. Indeed, the historic noble games of Chess,
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Shogi, and Goh were refined by strategic intelligence.

Therefore, ordinary people, by playing games,
might make sense for themselves of economic, so-
cial, and institutional change in the fast changing
world. Their play of games can open intuitive recog-
nition of pattern in ad hoc, local, and singular situa-
tions and engender creative insight in a world of
change. We suggest that the deliberate promotion of
"a culture that enjoys games” would be of great value

in fostering a dynamic yet orderly student culture.

Endnotes

'Naive games are the simple games that people play
with boards, dice, cards, and even paper and pencil,
from which game theory is derived.

Introductory maths, communication theory, eco-
nomics, public health, political science classes, etc.

will often include a section devoted to game theory.

3The relationships of junior (Jpn. "kohai") and se-

nior (Jpn."senpai") students.

“Introduced in 1944 by von Neumann and
Morgenstern, with the publication of Theory of Games
and Economic Behavior.

SAdmittedly, Estad was studying student-teacher re-
lations in class using the game theory paradigm. None-
theless game theory illumines the measured, cyclic

pattern of class interaction at many levels.

SA succinct definition of "people skills": "The most
important single ingredient in the formula of success
is knowing how to get along with people." - Theodore
Roosevelt.

"The Game of Hearts is a card game for four play-
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ers. The goal is to get the lowest score. Cards marked
with Hearts count one point each. The Queen of
Spades counts 13 points. The special rule is that a
player who gets ALL points ("Shoot the Moon") scores
zero while everyone else take 26 points. The game is
available on the Windows accessory menu, which
means it is programmable.

8The game in the communication class is multi-
tasked: 1) an experiential learning process, 2) a model
of information and 3) an experience of group dynam-
ics.

The author is an English teacher. One of my edu-
cational tasks is to create environments that support
the development of speakers.

19The logical term "abduction” was codified by
Charles S. Peirce and often used by Gregory Bateson
to describe the use of pattern information. (Arngels 37)

"Heisenberg's Uncertainty Principle and Godel's In-
completeness Theorem.

?General Systems Theory as defined by founder,
von Bertalanffy: "there exist models, principles, and
laws that apply to generalized systems or their sub-
classes, irrespective of their particular kind, the na-
ture of their component elements, and the relations or
"forces" between them. It seems legitimate to ask for
a theory, not of systems of a more or less special kind,
but of universal principles applying to systems in gen-
eral."(32)

BAccording to Bateson, communicative context
includes everything in organismic- life. He calls this

"biological communication” (Angels 188).
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