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I. INTRODUCTION

Game theory is an applied mathematical theory which can be utilized
with respect to interest conflict and its resolution, Interest conflict is
implicated in situations where one of several possible outcomes will obtain
and a person has certain personal preferences among them. The person con=
fronting the situation may or may not have full control over all of the
variables influencing the on;uthme, but he is motivated to resolve the situa=
tion according to an Iintended outcome, which could be viewsd as maximizing
benefits to himself in any event. |

It is obvious that interest conflict ig pfesent in teaching; if not
between teacher and pupils then between the alternative ways of structuring
the game of learning which are open to the teacher. Since the teacher can
be assumed to intend a certain outcome, t.:eachlng seems to involve resolu=-
tion of conflict through decision, |t seems reasonable to consider game
thecry a model for educational theory.'

‘The. strength of formal game theory rests with a group of assumptions
summarized in the concept of rational behavior. Players are assumed to act
on the assessed consequences of a choice, to be fully informed about contin-
gencies, and to know the probabilities of outcomes associated with each
decision. In decisfon making under certainty, a cholce between two actions
is known to lead invariably to a specific outcome., In decision making under
risk, a choice between two actions is known to lead invariably to one of a

set of possible outcomes.,




Many conflict situations are not amenable to strict game theoretic

interpretations because one cannot reasonably assume the degree of certainty
and consistency in player behavior that is required by the central axioms of
game theory. Theoreticians who have been wiliing to compromise the mathe=
matical rigor of game theory have found it a fruitful model for theorizing
about international conflict, psychological processes, and legal and bargain-

ing maneuvers.,

11, THE EDUCATIONAL THEORY MODEL

Utility Theory

To begin setting forth game theory as a model for educational theory,
utility theory must be presented. While utility theory is independent of
game theory, the concept of utility is central to game theory. Utility
thoory sets forth an idealized model of human preferences. It is idealized
in the sense of being fruitful for mathematics, i.e., the theory assures
consistency in the ordering of preferences. These consistency demands are
described by Luce and Raiffa and are presented here without modification:

i. Any two alternatives shall be comparable, i.e., given any

two, the subject will prefer one to the other or he will be indif~
ferent between them,




il. Both the preference and indiffercnce reletions for
lotteries® arc transitive, i.e. given any three lotterics A, B,
and C, if he prefers A to B and B to L, then he prefers A to C;
and if he is indiffcrent between A and B and between B and C,
then he is indifferent betwcen A and (.

iii. In case a lotteryhas as onc of its alternatives (prizes)
another lottery, then the first lottery is decomposable into the
more basic alternatives through the use of the probability calculus.

iv. |If two lotteries are indiffcerent to the subject, then they
arc interchangeablc as altcrnatives in any compound lottery.

v. |f two lottcrics involve the same two alternatives, then
the one in which the more prefcrred alternative has & higher
probability of occurring is itsclf preferred.

vi. If A is preferred to B and B to L, then there exists a
lottery involving A and C (with appronriate probabilities) which
is indifferent to B.2

These assunptions: continuity (i.), ordering of alternatives (ii.),
reduction of compound lotteries (iii.), substitutability (iv.), monotonacity
(v.), and transitivity (vi.), permit the following definition of a utility
function:

If a person imposes a transitive preference relation, '}:, over

a set of lotterics and if to each lottery, L, therc is assigned

a number u(L) such that thc magnitudes of the numbers reflect

the preferences, i.e., u(l) => u(L') if and only if L =X L!,

then we say there exists a utility function, u, over the

lotterics.
Having presented a definition of a'utility function, it remains to offer
evidence that a utility function can bc empirically determined.

“The term 'lottery! refers to a single entity conducted once and
only once (a spin of a roulette wheel). A lottery ticket is a chance

mechanism yiclding certain prizes or altecrnatives. Choices (prcferences)
arc thus between tickets or chance mechanisms, l.e., lotterics.
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Unfortunately there is not such evldence, [t does not follow that the con-

b,
cept is therefore useless,”

Decision Meking Under Uncertainty
We turn to a decision problem under uncertainty (hereafter denoted
by ‘d.p.u.u.') as an example of a one=person game against nature. This part
of game theory appears most likely to provide a point of view for educa=
tional theorizing about teacher behavior in the setting of the art clzssroom,
The choice is based upon tihe poor likelihood that cbjective probabilities
will enter into teacher behavior. This estimate of the situation does not
preciude considering teacher behavior as rational behavior nor does it mean
that probabilities are meaningless with respect to teacher behavior.
Perhaps the most succinct illustration of the problem of decision
making under uncertainty is that given by Savagezs
You are to finish preparaticns for making an omelet another has
already started to mzke. There is one egy remaining which may be
either (i) broken into the bowl already containing five eygs,
(2) broken into a bowl for inspection, or (3) thrown away without
inspection. Depending upon the state of ''nature' (the egg) each

of these acts has a differirg concequence for you. The situation
may be represented thus:

TABLE 1
: STATE o
Pt e Good oo Rotten .
Break into bow! Six-eyg omelet No omelet, and five gonod
eggs destroyed

Break into saucer Six=eqg omelet, and Five~egg omelet and a

a scucer to wesh saucer to wash
Throw away "ive~egg omelet, and Five=egg omelet

one good egg destroyed




For the purpose of representing the d.p.u.u., assume a person's
preferences will be consistent in the sense that they may be described by a
utility function., Also assume that the states of nature form a mutually
exclusive and exhaustive set of aspects of a situation which circumscribe a

decision making problem. The problem is summarized in the following matrix:6

TABLE 2
ACTS STATES
SI SZ ., L ) SJ' e o e Sn
Ay Uy Ul e e e U1j e e e Wy
A2 U2y Up2 + o o U2j + e . U
A ujy U2 o o ¢ Ujj « o o Up
Am Um1 Un2 « ¢+ Upj o o o Uy ‘

In terms of game theory, the problem for the decislon maker is to
choose an act (to select a row) or, more generally, to rank the rows
according to some optimality criterion.

Optimal choices are generally represented in one of two ways. Either

a numerical index Is attached to each act and all acts in a set are rank
ordered, or a criterion isolates subsets of acts which are optimal or non=
optimal, In either case the criterion, if it is to be precise, must prescribe

a procedure which, for any given d.pcu.u., leads one to select acts which are

tautologically termed ''optimal according to the criterion. "7/




Informal Characterization of Games

Comnonents of a Game

Certain terms representing components of the game along with their
conventional meanings are presented below.
1. A play is a series of choices in sequence until the game is

terminated,

(30 ]
o

A choice is an alternative selected by a player at a given point
in the game,

3, A dccision point Is a specification of a set of slternatives and

the designation by some rule, that a choice is to be made among
them.,

L, A pure_ strategy is a complete statement of all the cholces a

player will make in every situation in the game, which statement

could be given to a referee before the start of a game.

5. An information set is a set of alternatives assigned to each
player which may or may not give him information about prior
moves in the game,

Types of Games

1. Games against nature, A typical case has been presented in the
discusslion of dccision making under uncertainty.

2, Strictly competitive games., Such games are usually termed two-
person zero=sum games., Players have precisely opposite preferences
which give rise to a pair of equilibrium strategies such that any

improvement i the status of the game for one person necessitates

[s)Y




a corresponding loss for the other. A deviation from an equilib-
rium strategy, therefore, carries with it a risk of loss greater
than with the equilibrium strategy. A player might also profit
from such a deviation.

3. Non=strictly competitive games., Such games are usually termed
non=zero=sum games, They arec not strictly competitive games
oecause there is at least one lottery which neither player prefers
over the other, i.e., there is an element In the game over which
there is no disagreement or preferential treatment by both players,
Temporary gains can be effected by one player, and reversed by a
change in strategy on the part of the other player.

L. Cooperative games., In a cooperative game the players are permi tted
to make binding agreements, to usc either correlated or randomized
strategies, to make side payments, and to communicate prior to the
game., When complete communication is possible the game Is sald to
be trivial.

5. N=person games, These are games which Involve more than two

players. Their form may be as indicated in |, 2, 3, and 4 above.

Psychological Functions of a Strategy
A glven selection strategy may be said to benefit the person using
it in any or all of the following ways:
1. A strategy may maximize or increase the likellhood that a person

galns information (feedback) from each test of the appropriateness
of a cholce.




2, A strategy may recgulate the amount of risk associated with a
given test of the appropriateness of a choice, and thus regu-
late the risk of failing to solve a problem within a specificd
period of time, or within a given energy limit.

3. A strateay may reduce the cognitive strain of assimilating and
keeping track of information obtained from prior choices.

Preferences for certain selection strategies will be influenced by the nature
of the goal one seeks to maximize.

In summary, game theory is mathematical theory about interest
conflict. It is prescriptive theory in the sense thet logic is prescriptive
theory, Game theory tells what ought to be the case If a person is to maxi=
mize his utility, i.e., to maximize benefits for himself in a given situation,

Certain aspects of game theory have been abstracted to serve as a point of

view for theorizing about teacher behavior in the setting of the classroom.

It remains now to demonstrate the relevance of this framework for educational

theory.

111, THE EDUCATIONAL THEORY

Teaching as a Game
We may begin by describing teaching as formulating problems or sets
of alternatives which could be a basis for the pupil to engage in a selection
process.9 The problems to be formulated may be viewed as discrete units
patterned in time. We will assume that the teacher is mo:tivated to maximize
benefits to himself, I.e., he maximizes pupil learning. The point of the

game of teaching Is to formulate problems so the student can solve them and




will solve them. !Can' refers 10 the readiness of the pupil to solve the
problems because he has sufficient background in the content to do sc,
"Will! refers to motivation,

A rational teacher would.posse'ss knowledge of subject matter,

Jearner capacity, and environmental variables which would enable him invari=

ably to present solvable problems to the student.!0  such perfect conststency

would permit precise formulation of rules for teaching. In the absence of perfact
knowledge and thus perfect control, discrepancies between wanted and observed
pupil behaviors are noticed. The teacher may be competent and need more

information to solve a teaching problem,

Specification of Some Variétes
in order to reduce the burden on the reader for the remainder of
this paper, certain variates and informal definitions of them will be
presented.,

1. A _tecaching consists in something taught=-content-=and the way It is
taught==method., A teaching will sometimes be referred to a2s a "
trial or test. This usage treats a teaching as a discrete unit.

The content of teaching is that component of a teaching consisting
in @ curricular problem or set of alternatives which serves as a
basis for the pupil to engage in a selection process.

A method of teaching is that component of a teaching consisting in
a set of teacher bechaviors and a pupil behavior such that certain
teacher behaviors in .the set Induce a pupii behavior,

Pupil readiness refers to the abillity of the pupil to respond to
the contant of a teaching because he has residues of past experi=
ence or cognitive schemas which are in some sense congruent with
the content to which he will be introduced.!2

~Pupil motivation refers to the tendency of the pupil to respond to
an influence because he has residues of past experience or




motive schemas which are jn some sense complemented by the context
in which teaching occurs,!3

6., An influence base consists in a relationship between persons, or
between persons and things, or between persons and events which
can bring about a change in behavior. Since content is presented
to a pupil through a teacher behavior, and method consists in a
set of teacher behaviors which induce pupil behaviors, content
(a thing) may appear to influence or bring about a change in pupil
behavior,

7. Problem solution refers to any degree of congruence between a
pupil response and the probl?m cr content alternatives presented
to the pupil by the teacher, 5

Characteristics of Teaching Which Are
Implicated in a Concep{: of Utility

Utility refers to an ordered array of preferred outcomes of a game,
A theoretically fruitful approximation of a utility function is not
inconceivable, Its relevance to the solution of educational problems would
need to be demonstrate'd and will not be undertaken in this paper. The pur-
pcsa of the following discussion is to indicate some characteristics of
teaching that not only would be implicated in establishing utility functions
but also could be so interpreted. A secondary purpose is to indicate fure
ther the extent to which the present theory of teaching as a game will

depend upon concepts presented in Construction of Educational Theory Models

by E. Maccia, G. Maccia, and R, Jewett.

A concept of utility in edu.cational theory would need to take into
account the structure of a given curriculum. Two types of structure will be
considered. If a curriculum is hierarchically ordered, then goals are

interrelated. Achievement of one goal is contingent upon achievement
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of another. By means of a ranking criterion, curricular goals that are
treated in a taxonomic structure could be interpreted as utility i’unctions.16
Conversely, if curricular goals are not hierarchically ordered, not atll
goals are interrclated., |If subsets of outcomes which are optimai or not
optimal can be identified, these subsets could be.interpreted as utility
17

funci'ions. It is, therefofe, conceivable that curricular goals could be
formulated in a way tﬁat permits an informal use of utility i.n game theory.

A concept of utility in educational theory would need to take into
account the range of influence of the teacher. E. Maccia has achieved some
formalization of a theory of interpersonal influence ingroups.'8 From this
effort one may project not only a typology of influence relationships but
also a scale indicating range and strength of teacher influence. Since
scaling of some form is a minimal criterion for establishing a utility
function, this aspect of teaching could also be formalized to meet the
requirements of game theory.

A concept of utility in educational theory would need to take into
account the probabilistic character of outcomes, given a well=trained and
competent teacher, The uncertainty of teaching rests not only with. the dif=
ficulty of measuring changes in behavior!9 but also from the Interaction
between amounts and kinds of method and content in a given teaching, A
typology of effects produced by interaction of content and method has been
presented by E. Maccia.20 This typology==together with more adequate speci=

fication of contents and methods themselves==would provide a clearly defined

set of variables whose systematic manipulation could assure certain




probability levels for pupil learning. Furthermore, specification of systems
for manipulation of variables, the very heart of game theory, could permit

formalization of 1ikelihoods of outcomes of teachings in specific contexts.

Identification of Teaching Problems
The purpose of the following discussion is to indicate that a givén
teaching may appear to have little or no effect in a limited context, but may
nevertheless be strategically important in a larger context.
The tentative educational theory based upon an information theory
model offers a means for measuring the exhaustiveness and dependability of a
teaching through measurement of differences between 'problems as presented'!

to the pupil, and ''problems as solved'' by the pupil.z‘

This criterion pre=
supposes that a pupil has acquired a motive or influence base of sufficient
strength to have engaged him with the problem, There is also an implicit
suggestion that a teaching can be effective when it matches and extends
pup.l's schemas (or residues of past experience) with respect to content .22
Both game theory and the tentative educational theory based on phar=
macology suggest to me that consideration be given to the possibillty that
teaching may occur even when problem solution does not. [f, as the pharma=
cology model suggests, a given teaching represents an interaction between
method and content, then the impact of method upon pupil behavior would
scem relevant to measuring the effect of a given teacking. The fact that
method is fully described when both teacher and pupil behavlor-s are specified

suggests that method be viewed as the component in teaching which gives rise

to influenca.23 The influence may be interpersonal, as between pupil and

12
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teacher, But it may also be primarily between pupil and content, Thus the
pupil may engage himself with the content, and be influenced to learn, even
if he Is indifferent to the way In which content is presented to him,

From these considerations the following suggestion is made., The con=
tent component of a teaching is generally selected to match and extend pupil
schemas with respect to content (cognitive schemas). Similarly the method
component may be selected to match and extend pupil motive schemas in order
to induce content learning, |f motivation is taken to be a prerequisite for
learning, then certain ‘teachlng problems aﬁd tentative prescriptions for their
s.olutlon can be projected. Coné!der the state of the pupil with respect to

problem solution:

STATE OF PROBLEM

= _— = ———— ]

State of Pupl! Solved Unsolved
Ready and Motivated {f motivation is strong Logically impossible
and recadiness Is main= unless teacher has
tained, learning will made a mistake,
persist,

Ready, Not Motivated Compliant learning, weak Stronger Influence
influence base, learning base appears to be

____not likely to persist. required.
Not Ready, Motivated Logically impossible Maintainence of motli=
unless pupll has been vation accompanied
Tucky or has given a by remedial help
substitute response. appears to be required,
Nei ther Ready nor Logically Impossible If motivation is
Motivated unless pupil has given established, readiness
substitute response.® could be improved.

*A substitute reSponse is only an apparent solution to the problem.

13



These possible states of the pupil with respect to problem solving
presuppose that the tcacher can know that a pupil is ready to learn even if
he does not solve the problem, Such knowledge may be available, if only
approximate, either from readiness tests or a reasonable expectation based on
a pupil's earlicr problem solutions. Similarly, the entry in the cell
denated by ‘problem solved, pupfl ready, but not motivated! presupposes 2
criterion for motivation other than mere problem solution. The criterion is
implicd through the choice of thg terms, 'compliant learning.' It suggests
that an influence base exists but that it Is not strong. Persistence in
learning or persistence of a learning is unlikely.zl+ Just as the physician
cannot treat a condition that Is assumed not to be problematic, so the
teacher cannot effect a chénge !n. behavior if teaching brobiems are not
identified. Given diagnostic cues about the state of the pupil, one would
expect to be able to measurc teaching by amount or degree of content
learning. One might aiso measure how frequently the teacher succeeds in
getting the pupil to the point of content learning. (Frequency and degree
of problem solution are not necéssarily separate méasures. If problem solu=
tion cannot occur in degrees, problem §olution reduces to a measurc of
frequency. The emphasis upon frequency here is intended to underscore the

fact that problem solution can be either more or less or all or nothing.)

A Conflict of Interest Teaching Game
A situation analogous to a zero=sum two person game occurs in'the
classroom when teacher and a pupil have opposite values with respect to some

curricular outcome. Typically, the range of teacher influence is limited to

1
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pupil behaviors he can observe directly and which can be reinforced through
rewards and punishments.25 Typically, the pupil adopts a pattern of behavior
or strategy which regulates and minimizes the risk of being deterred from his
commitment. Several forms of pupil behavior associated with the teaching
problem will dramatize thc difficulties likely to be encountered by the
teacher:

1. The pupil may appear to be physically weak, unintelligent, or
otherwise powerless to control or modify his behavior, This
strategy gains its strength from the pupil's belief that the
teacher will not threaten or use punitive measures on a person
who is not in full control of his own behavior,

2, The pupil may systematically close of f information from the
teacher which would require the pupil to abandon his position,

If the pupil is unavailable for the receipt of messages,
through physical or mental absence, he cannot be deterred from
a commitment.

3. The pupil may threaten the teacher with a behavior that would
embarrass the teacher or place the reputation of the teacher
in jeopardy if the teacher attempts to influence the pupil to
change his commitment.

L4, The pupil may give substitute responses which disguise his
real commitment.

5. The pupll may adopt a sophisticated behavior pattern so that
a real commitment is not revealed.

The < ffectiveness of such behaviors depends upon the pupil assuming
that f:he teacher is naive and a fallure ot" the teacher to introduce measures
which deter the pupil from initiating such behaviors., An efficient strategy
for the tecacher will depend upon the structure of the curriculum to which he

is conmitted and in terms of which he will seek to maximize pupil learnings.

15

-~ 17




Assume that curricular materials are interrelated--that content is
hierarchically structured. Loss of pupil learning on one level will prevent
him from learning subscquent materials. lIdeally the teacher would seek
information that would enable him to assess the full range of consequences
of each teaching that may be available to him. Unless the teacher is a
tutor, his curricular commitment probably has a time schedule associated
with if. Other pupils, too, demand his attention, Postponement of decision
in fhis situation is likely to reddce the teacher's chance of recovering
losses in pupil learning as time passes. Thus there is a point of no return:
a point at which meésurement of pupil learning virtually reduces to all or
none. In short, the teacher cannot afford to make many wrong moves if he is
to maximize learning. The efficient delineation of and selection among attri-
butes of teaching (i.e., content and method components) which will induce
the pupil to learn is crucial to the outcome of the game,

The fewer number of teaching attributes the teacher can afford to
test because of time restrictions, then the greater value of any information
that helps the teacher to solve his problem. The teacher's task is to maxi-
mize his utility=-to gain information or to get a pupil response. [f he is
cautious in selecting attributes of teaching to test for effectiveness, he
can be assured of some Information at every triél. If he changes several
attributes of his teaching at each trial, he gains much information only if

the pupil responds.
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The expected utility of the situation can be represented In approxi-
mate form if a payoff matrix can be formulated, Consider the following

description in matrix form of the problem confronting the teacher,

Anticlpated Pupil Responses and Outcome Values

— —— - —— — — — —— — — — _———

Teacher
Dacision Alternatives Response No Response

Change one attribute of Gain moderate amount of Gain moderate amount of

2 teaching at a time, information and small information and small
gain in solving problem gain in solving problem
of inducing pupil to of inducing pupil to
learn, learn.

Change more than one Gain much information Gain little or noinfor=
attribute of a teaching., and gain mucli in gete mation and make little
ting problem solved, progress in getting
‘ problem solved,

With only & rough estimate of the likelihood of outcomes; the
expected utility can be represented more formally.27 To accomplish this we
may assign values which suggest the deslirability of each outcome., Let gain

in information and much gain in solving problem have the value 1.0; gain

little or no informatfon have the value 0,0; and gain moderate amount of

information have the value 0.5. Now suppose the chance of getting a
response from the pupil Is grcacer than getting no response., Let these

probabilities be represented by .80 and .20, respectively. We solve for




expected utility by multiplying estimated probability by value assigned to

outcomes and sum the products across a row,

Anticipated Events

Teacher Decision Pupil No Pupil Expected Utility
Alternatives Response Response of Decision
Estimeted probabilities 0.80 0.20
Change oncattribute 0.5 x 0.80 0.5 x 0.20 0.50
Change many attributes 1.0 x 0.80 0 x 0.20 0.80

Under these conditions the teacher would maximize his utility by
changing many attributes of a teaching at one time.

Now suppose that even with his best preliminary selection among

teachings, the likclihood of a pupil response is small, Let the chance of a

pupil response be assigned the probability of .20 and the chance that he

won!t be .80.

Anticipated Events

Teacher Decislon Pupil No Pupil Expected Utility
Alternatives Resporse Response of Decision
Estimated probabilities 0.20 0.80
Change one attrlibute 0.5 x 0.20 0.5 x 0.80 0.50
Change many attributes 1.0 x 0.20 0 x 0.8 0.20

Given these probebilities, the effective strategy or decision pro=
cedure is reversed., {t Is important to note that when the number of

attributes in teaching which may be relevant to determining an outcome

18
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exceeds the number of occasions for testing their relevance, the teacher
cannot succeed in solving the problem, except by chance, if he tests one
attribute at a time. Only if he changes many attributes at each test can he
succeed. He-may also fail ¢ompletely.

Several specific ways of inducing'a pupil response are suggested in
other theoretical work.,

1. ‘The teacher could take advantage of interactions among content
and methods so that so-called non=effective teachings, together
with effective teachings, increase tha effectlveness of the
latter. The gain would be especially evident if the non=
effective  teaching is not usually associated with learning,
and can be used as a focus to engage the student with a
problem withogt the student anticipating and thus avoiding \\\
the problem.2 o o

2. Another suggestion may be termed the 'Maccla effect.! ' . . . IF \\\
' a teaching influence is maintained at a leval beyond the neces-
sary steps required in the possible learning and a disturbing
influence is introduced at one of the intermediate steps, then
learning at_that step will be intensified."?9

This suggests that the incrementalism assumed to be required in
learning could be produced by a disturbing influence being introduced at
some levellof content. A disturbing infiuence for a given value of content
could be associated with an extreme metﬁod; An extreme method'mighf be one
which is complementary to pupil motivé schemas, A'syhmetry between method
and motives at this extreme could be termed !psychological comfort.' An
extreme-method might also be non-coﬁplemehtary to pupil motive.schemas.
Asynmetry between method and motives at this extreme could be tefmed
‘anxiety.,' Contrast in teaching influences may intensify.pupll response,

3. |If the teacher cannot influzance the‘pupil directly, he may be

able to influence the Bupil by infiuencing another person who
influences the pupil.3 s

19




L, If the teacher falls in a series of attempts to induce the pupil
to learn, and if the discrepancy between wanted and observed
behavior increases, there is a maximum point at which the teacher
can sustain efforts to induce the pupil to learn without pro-
ducing excessive strain on teaching capacity. Reduction of
strain can be accomplished through reduction of tnformation
intake and increasing the risk of failure, compromising the
curricular constraints, or delegation of teaching to machines,
other persons, and agencies.

Case 2

Assume that curricular materials are not interrelated. Loss of
pupil learning in one part of the curriculum does not prevent learning of
other parts of the content. The teacher may be committed to a minimum pro=
portion of pupil gains against pupil losses. At the point where pupil
failures are in danger of being outweighed by pupil gains, the teaching
strategy might take the form already presented. The relative weight
attached to a given learning would suggest differlng strategies too.
Consider two subcases: (1) a series of losses could be wiped out by a single
success with a problem more heavily weighted than the sum of all the previous
losses; (2) if learnings are equally weighted and numerous, the teacher could
afford to risk some failures if gain in information is likely to assure Sys=

tematic pupil learning on later occasions.

A Coordinated Teaching Game
A situation analogous to a coordinated or cooperative game occurs in
the classroom when the teacher has an influence base with the pupil, If the
basis for influence.is the pupil's perception of the teacher's behavior as
legitimate or expert, the range of teacher influence is less than if the

pupil identifies with the teacher.32 The problem for the teacher is to

20
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devise problems which will (1) maximize pupil learning, (2) maintain a favor=-

able influence base so learning continues to occur, and (3) prevent behavior
patterns to generate which are likely to prevent the ufilization of one stage
of pupil learning as a stage for another learning,33

As in the case of interest conflict situations, the curricular struc=
ture suggests teaching strategies which are likely to maximize learnings,
When curricular materials are interrelated, and the pupil identi®ies with the
teacher, then the teacher is not restricted to those trials in which a direct
and positive confirmation of pupil change in behavior is present. The pupil
is motivated to pleasc the teacher., He may undertake or seek out remedial
measures if he falls behind in his work, since he perceives that the teacher
values his achievement. The range of teacher influence Is thus moderately
extended. |

When there is no problem in communication between pupil and teacher,
the pure coordination of interests ceases to be a game or problematic with
respect to motives. The focus then shifts to content and the efficient

organization of content to maximize learning,

1il. SIGNIFICANCE OF GAME THEORY

"Formalize as much and as little as possible, so that your theo=

rizing can be evaluated and so that your inquiry Is not coristricted."y‘ Much

" of the apparent significance of game theory is due to concepts which are not

indigenous to the theory itself, Many have been abstracted from the work
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presented in Construction of Educational Theory Models and simply placed in

a game theoretic framework,

Common sense illustrations which tend to indicate relevance of theory

to practice have been omitted at this stage of theorizing in order to get on
with the task of setting forth the theory, Such illustrations could be pro=
jected in several ways., The emphasis upon problem identification, efficient
selection strategies, rationallty, curricular constraints, and interaction
of content and method==all have direct bearing on problems in teacher
education. The distinction among teaching strategies which are tenable in
the face of certain curricular commitments offers a help in understanding
both how controversies in education could develop when commi tments cannot be
met==and why a truly fantastic array of teaching devices and media of instruc=
tion tend to be introduced when the going gets rough. The rationality of the
pupil, evident in behaviors he may adopt to avoid being deterred from a
commi tment, illustrates the diagnostic sophistication required of the teacher
if he is to succeed, The theory suggests that teaching may appear to be less
frantic, where curricular constraints permit the teacher to average gains and
losses or to introduce fell swoop techniques to cancel out pupil losses.

The insistence that method in teaching is an influence relationship
does not preclude describing the preliminary theory based on game theory--
a theory of teaching method. If behavioral descriptions of teaching methods

are an innovation35, perhaps more work on teaching as a game is warranted.
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FOOTNOTES

E. Maccia, G, Maccia, and R, Jewett, Construction of Educational Theor
Models (U,S. Office of Education Cooperative Research Project No, 1632,
1963), The significance of a models approach to theorizing is demon=
strated in this volume,

R. D. Luce and H, Ralffa, Games and Decisions (New York: John Wiley and
Sons, 1957), p. 23.

Ibid., p. 29.
A. Rapoport, Fights, Games and Debstes (Ann Arbor: University of

Michigan Press, 156C), p. 242, Rapoport claims that the very fallures
of game theory are of significance.

L. J. Savage as quoted in Luce and Raiffz, op. cit., p. 276. .-

Luce and Raiffa, op, cit., p. 277.

Ibid., p. 278.

J. S. Bruner, J. J. Goodnow, and G, A, Austin, A Study of Thinking
(New York: Sclence Editions, Inc., 1562), p. 82,

E., Maccia et_al., op. _cit., ""An Educational Theory Model: [Information
Theory," p. 317.

!b‘do’ Pp. 325-260

E. Maccia et al,, op, cit., 'An Educational Theory Model: Pharmacology
and Pharmacogenetics,' p. 207.

1bid., pp, 217=18,

Ibid., The term '"schema'' added to 'motive' does not appear in the work
cited.

E. Maccia et al,, op, cit., '"An Educational Theory Model: Graph Theory,"
p. 110. Influence base is not taken to be limited to Inter=personal
relationships per se, even if valuing of content or things can ultimately
be traccd backward to such relationships.

E. Maccia et al., op. cit., '"An Educational Theory Model: Information
Theory," p. 323,
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See E, Maccia, "Taxonomy and Theory Construction,'' Mimeograph, The Ohio
State University, May, 1964,

Luce and Raiffa, op. cit,, p. 286,

E. Maccia et al., op, cit., '"An Educational Theory Model: Graph Theory,"
pp. 101=35,

G, Maccia and G, W, Reynolds, op, cit., 'An Educational Theory Model:
Quantum Theory,' p. 267.

E. Maccia et al,, op. cit., "An Educational Theory Model: Pharmacology
and Pharmacogenetics."

E. Maccia, op. cit., 'An Educational Theory Model: Information Theory,"
Pe 323.

E., Maccia, et al,, op, cit., "An Educational Theory Model: Pharmacology
and Pharmacogenetics," p. 218,

ibid., p. 208,

Persistence of learning Is related both to strength end length of
influence, Sce pages 126 and 251 respectively of the work cited above.

E. Maccia, op, cit., "An Educational Theory Model: Graph Theory,'' p. 122,

A sophist might be committed to sophisticated behavior, Behavioral
descriptions are interpreted from effective strategies in the cold war,
See T, C. Schelling, The Strategy of Conflict (Cambridge: Harvard
University Press, 1360).

The matrix and following illustration have been adopted from Bruner
et al., (o] o N C't., PP. 1'5-‘60

Interpreted from the Pharmacology Model, E. Maccia et_al., op, cit.

G. Maccia and G, W. Reynolds, loc. cit,

E., Maccia, op, cit., '"An Educational Theory Model: Information Theory,"
p. 127.

G. Mzzcia, YAn Educational Theory Model: General Systems Theory,'!
p. 144,

E. Maccia, op, cit., "An Educational Theory Model: Graph Theory,"
p. 125.
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35.

G. Maccia and G. W. Reynolds, op. clit., p. 252,

E. Maccla, 'Theory Construction and Formalization,' Mimcograph, The Ohio
State University, May, 1964,

N. Wallen and R. Mavers, ''Analysis and Investigation of Teaching Methods,"

in Handbook of Research on Teaching, N. L. Gage, Ed. (Chicago: Rand
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