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ABSTRACT

Many philosophers and psychologists have questioned the
meaning and/or function of the concept of equilibration in
Piaget's theory of cognitive development. It is argued
here that a) the concept of equilibration is distinct
from other, similar concepts in‘Piaget's theory b) that
the particular character of equilibration as a mechanism of
self-regulation allows Piaget to account for the differences
between biological and cogﬁiti?e structures and <c¢) that
equilibration is therefore a fruitful concept in Piaget's

theory of cognitive development.

Chapters One to Three are a presentation of the problem,
and a synopsis of Piaget's theory of genetic epistemology
and model of organic structures. Chaptér Five lays out
the criteria by which equilibratioﬁ could be said to be a
fruitful concept. Chapters Six to Eight examine the role
which equilibration plays in Piaget's theory. In Chapter
Nine, it is concluded that equilibration is a fruitful
concept in Piaget's theory, and some general points about

the theory are discussed.
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I. STATEMENT OF THE PROBLEM

"Equilibration" is a word which has become increasingly
prominent in Piaget's wofk. At the same time, it is not
easy to tell from his works just what equilibration is. He
speaks of "equilibration factors of action"l, "equilibration
laws"2, "equilibration processes"3 and the "mechanism of

equilibration“.4

Various psychologists and philosophers have commented upon

equilibration, also in diverse terms. Furth speaks of

equilibration as "...a regulatory and organizing factor

within evolutionary development"5. Mischel proposes that

equilibration be considered as "...an analysis or rational

reconstruction of how we think in accordance with the norms
6

that govern directed thinking." Elkind, in his introduction

to Six Psychological Studies, says that:

The principlé of equilibration which regulates
the interaction of social and maturational factors
is essentially dialectical in nature.?
Perhaps the questions surrounding equilibration are best
summed up by Flavell, when he says:

I am even unclear as to exactly what phenomenon
equilibration is and is not supposed to denote.



a) Questions Concerning Equilibration

Since equilibration is a hypothetical construct in Piaget's
thedry, there are several questions involved in examining
its meaning. The first guestion is "What does Piaget mean
by 'equilibration'?" Related to this question, we also
want to know how equilibration operates in Piaget's theory.
And because, it will be argued, equilibration is meant to
explain or describe certain features of cognitive develop-
ment, we will also ask whether equilibration is a fruitful

concept for these purposes.

b) Method of Approach

Equilibration is a particularly theory dependent concept.
It is defined in terms.of the theory of which it is a part,
which Piaget calls "genetic epistemology". The purpose of
the concept of equilibration is to add to tﬁe account of
development provided by genetic epistemology. Further, the
reasons for believing that there is a mechanism of equili-

bration are derived from the theoretical body.

Equilibration, then, cannot be isolated from the theory of
which it is a part. Its meaning must somehow be clarified
in terms of the role which it plays in Piaget's account of

cognitive development. For this reason, Chapters Two through



Four will be devoted to a brief exposition of Piaget's

theory of cognitive development. Chapter Two will be an
overview, focusing on' the factors of cognitive development.
In Chapter Three we will look at structuralism, asking what
Piaget means by a structure. Chapter Four will be an account
of structuralism applied to cognitive development. Here we
want to establish what Piaget is explaining about cognitive

development, and how he purports to do so.

In Chapter Five, we will turn to the question of what it
would mean for equilibration to be a fruitful concept in
Piaget's theory. Determining the fruitfulness of equili-
bration depends in large part on establishing how equili-
bration dilffers from other regulatory mechanisms, and the
reasons for believing that it does are seen in the differ-
ences between cognitive structures and biological structures.
" So, in Chapter Six we will look at different mechanisms of
self-regulation, and in Chapter Seven, at the way in which
cognitive structures are constructed. In Chapter Eight, we
will ask how a pérticular mechanism of the sort that Piaget:
describes accounts for the construction of logico-mathematical
structures. Finally, in Chapter Nine, we will discuss
whether the concept of equilibration is fruitful to Piaget's

theory.



IT. OVERVIEW OF PIAGET'S THEORY OF COGNITIVE DEVELOPMENT

According to Piaget's theory of cognitive development, the
subject passes through three levels of cognitive development -
sensori-motor, pre-operational, and concrete operational -
before reaching the final stage, of formal operational
thinking. By "stage" Piaget does not means groups of action
characterized by some theme, as does Freud, for example.
Rather, Piaget puts forth three conditions for calling some-
thing a stage of cognitive development:

w..first, the series of actions is constant...

second, each stage is determined not merely by

a dominant property, but by a whole structure which

characterizes all further actions that belong to

this stage third...these structures offer a process

of integration such that each one is prepared by the 7.

preceding one and integrated into the one that follows 2
The first condition says that the order of the stages is
invariable, although the age at Which each stage is attained
can vary according to the individual. The second condition
is that a stage constitute a structured whole (there will be
a discussion, below, of Piaget's meaning of "structure").

‘The third condition gives Piaget's definition of development.

Development is more than a change from one organization to



another; the cﬁange must be a re-organization of the previous
structure, so that the new structure includes all that went
before it. Eéch stage is a necessary condition for the next,
with biological organization providing the initial conditions
for sensori-motor structures, In his many observational
studies of children's thought, Piaget makes-the case that
there is‘a process of cognitive development, which proceeds
through stages of the sort that he defines. His observation
that children go through particular stages of cognitive
development, and that the order of these stages does not vary,

have been corraborated by other researchers.

a) Factors of Cognitive Development

Piaget has named four factors which determine cognitive
development; maturation, physical experience, social experi-
ence, and equilibration. Maturation is the unfolding of
predetermined structures, i.e. growth and development
necessitated by the‘individualls genetic code. Physical
experience refers to experience of a more‘or less individual
nature, though many of the experiences are common'to all
people. 1Included would be such actions as manipulation of
objects and movement‘through space. Social experience is
the interaction of the individual with her social environ-

ment, i.e. the intersubjective world.



These first three' factors, taken either independently or

in sum, do not explain the universality and invariance of
cognitive development. There is to begin with the diffi-
culty of separating them from each.other, in order to deter-
mine their unigue contributions. Even if it were possible

to do so, through advances in technology and formalization;
the question would not be answered. It is unlikely that
maturation alone can account for individual differences,
e.g., in the speed of development. The varieties of

physical and social experiences of each individual make them
unlikely explanations for a proéeSS'COmmon to all individuéls.
And, if all three factors taken togethef are to explain
cognitive development, there is still the question of how
they relaté to each other, i.e., determining their respective

contributions to the process.

Because the classical factors fail to account for cognitive
"development, Piaget postulates a fourthvfactoi, equilibration;
Equilibration: enables us to determine the roles of thé other
three factors in cognitive development, and to account for

the pattern of cognitive development. Equilibration processes,
Piaget argues,are intrinsic to human life, and in that sense,
hereditary. They are process of internél regulation, which
determine the effects of experience on cognitive development.

The existence of internal regulations of the sort defined as

“qéuilibration" account for the particular process of develop-

ment which Piaget has observed.



b) Equilibration

Equilibration is a process of achieving equilibrium.
Equilibrium is a state of balance. What are somehow balanced,
in Piaget's system, are structures. Structures are a parti-
cular kind of organization. Among other characteristics,
structures are by definition dynamic. They are properly
understood in terms of their processes of formation and
maintenance, rather than in their states. The processes of
formation and maintenance are guided by internal mechanisms
of regulation. Equilibration is the internal regulatory

mechanism which determines cognitive development.

In order to understénd how equilibration regulates cognitive
development,’we must know what Piaget considers to be cognition.
One of the characteristics of cognition is that it is active.
Piaget claims both conceptual and empirical links between
cognition or knowing, and activity or action. On the
empirical plane, he points out that the organism is biologi-
cally active, never simply a receptor of environmental
stimuli, and asks:

But are we to believe that an organism which is

active at every stage of growth should, upon

reaching the apex of its development, become,.
a mere slavish imitator of its surroundings?

We do not merely receive or react to our environment, we



interact with it,fbogpitively‘éé weil“as bibloéicalli:

—

On the conceptual-level, Piaget claims that to know some-

thing always implies activity of some sort: ...any piece

of knowledge is connected with an action...to know an object
or happening is tQ make use of it by assimilation.into an
action schemata";;iE‘Action can mean anything from a physical
activity such as removing the cover from a hidden object,

to the mental activity of cognitive érganization, such as
assimilating new information into pre-existing schemata.

Cognition is always active because knowing always involves

some type of organization.

Equilibration régulates structural activity in two ways.
First, it determines the form that cognitive organization
takes, at each stage of cognitive development, Thé form of
organization in turn determines the activity possible.
Second, equilibratibn regulates the effects of structural
activity on the structures. This point will be elaborated
in Chaper Six. In both cases, regulation is a process of
~estabiisﬁﬁﬁﬁa balance between repeating an extant form of
aétiéﬁ; or structure, and modifying\sﬁfucture.

III. STRUCTURALISM

Piaget sees cognitive development, then, as a process of



-structural development. He uses biological structures as
the source of a model with which to understand cognition.
The abpliéability'of this model to cogﬁition-rests on two
points:' 1) that we can identify structures of cognitive
activity which are analogous to organic structures and 2)
that these structures originaté in biological activity. The
lafter point will be taken up in Chapter Four (b). In this
chapter, wé will look at the properties and functioning of

structures based on such an organic model.

a) Properties of Structures

A structure is a dynamic entity, whose components can change,
but which remains organized throughout such changes. Piaget
says:
We shall define structure in the broadest possible
sense as a system which presents the laws or pro-
perties of a totality seen'as a system. 12
The three properties of structures are wholeness, trans-

formation and self-regulation.

Wholeness refers not to the sum of the parts, but to the
relationship of thé parts with each other. Four iiné segments
do not make a square; four equal line segments joined at
right angles at their ehdpoints do. The particular line

segments are not necessarily related to the structure of a
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square. It is their relationship with each other, i.e.,
equality of length and joining at right angles, that consti-
tute the structure. These relationships are the "laws of

composition" of a square.

The example of a square is slightly misleading in that Piaget
is speaking of "iarger" structures, structural systems. . The
example is used to point out that it is the laws of composition
which define a structure. These laws of composition not only
determine the relationship of the parts, but: "...they oonfer
on the whole as such overall properties distinct from the
properties of ﬁhe eler'hents".l3 Piaget uses the example of
integers, which are necessarily ordered. This ordering
confers on integers as a whole structural properties, such

as reciprocity, which are distinct from the properties of
individual integers, such as evenness or oddness. Since a
structure consists of its laws of composition, rather than

simply its elements, wholeness is a property of the laws.

"Wholeness" thus is primarily contrasted to "aggregation".

The wholeness of a structure also includes the ability of
the laws of composition to cope with or compensate for
"intrusions" upon it, or changes in the environment of the
structure. Thus rather than being complete or incomplete,
a structure is more or less "adequate" or "stable". A

structure is in a state of equilibrium when, without trans-
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formation of its compositional laws, it can maintain itself
against intrusions. This equilibrium must be dynamic, since

it is always subject to new disturbances from the environment.

The second property of structures is transformation. Piaget
speaks of transformation in two related senses. First, it

is a property ofjs%f&éturéé-to "transform" portions of the
environment by st?ﬁéfural activity. This simply means that
structures incorporate external elements into themselves.

For example, the digestive system "transforms" a piece of
bread into carbohydrates, fatty acids, and amino acids.
Besides transforming the environment, structures have a pro-
perty of transforming themselves. By this Piaget means that
the laws of composition can change. For example, if we treat
the historical development of mathematics on an prganic model,
we see that the system of rational numbers cannot incorporate
the relationship of the hypotenuse of an isosceles right
triangle to its sides. 'Since the rational number system can-
not incorporate this relationship, something which is not a
rational number, and which can express this relationship is
created, the irrational number. The compositional laws of
the entire number‘system chaﬁge with the introduction of
irrational numbers, e.g., numbers can now incorporéte infinite
processes. Note that within this organic model, the compo-

sitional laws are never falsified or destroyed in transfor-

mation; the "untransformed" laws become a subset of the "new
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laws of composition.

These two senses of transformation are conceptually related
by definition of the laws of composition.. The laws of
‘composition determine the kinds of elements which can be
incorporated into the structure. The laws of composition
also contain the potential for their transformation.
These laws must of their very nature be
structuring...a structure's laws are defined

"implicitly' i.e., as governing the trans-
formations of the system which they structure.

Because the mechanism for transformation of compositional
laws is implicit to the laws, this kind of transformation

is called self-transformation.

The idea of self—transformiﬁg laws does not lead to an
infinite regress. Some structure must exist in order to even
talk of compositional laws. Life implies organization, and
therefore structure. In the case of cognitive structures,
Piaget takes the biologically determined organism, the
genotype, as the structure constituting the laws of compos-

tion from which cognitive structures are formed.

It is the third property of structures, self-regulation,
which determines that changes in a structure constitute
development, rather than some haphazard series of trans-

formations. Self-regulation, Piaget states, entails self-
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maintenance and closure. Together, these properties provide
that "the transformations inherent in a structure never lead
beyond the system but always engender elements that belong

to it and preserve its laws".15 Self-regulation is first of
all conservative. In the face of environmental intrusions,
including décay over time, the wholeness of a structure is
maintained by self-regulation. For example, where the left
hémisphere of the brain has been damaged, some of its func-
tions are taken over by the right hemisphere. The brain
brings previously unused circuits into play in order to con=<

serve total functioning.

By maintaining the organization of a structure, self-regulation
provides for the development of new and more adaptive struc-
tures. Transformation provides the potential for new construc-
“tions; self-regulation incorporates these new constructions
into the existing structure. By reintegrating new structures
into the original stfucture, self-regulation is constructive.
If, for examplé, an individual acquired a system of irrational
numbers that?réﬁéiné@,independent from a system of rational
numbers, the nﬁmbef system would not have undergone development,
although we could certainly say that a new structure had been
constructed. For the new structure to be incorporated into the
old, the old structure must be reorganized to enable it to
encompass properties of both structures. This is how self-
regulation is constructive beyond the limits of transformation.
In regulating transformations, self-regulation constructs

structures with differentiated substructures.
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''b) * Functioning of a Structure

Piaget describes functionrin terms of the inherent action
tendency of a structure. For example:
Function is the action exerted by the functioning
of a substructure on that of a total structure,

- whether the latter be itself a substructure con-
tainipg the former of the structure of the entire
organism.

There are two major categories of organic functions: adap-
tation, which can be divided into assimilation and accommo-
dation, and organization. When a disturbance is compensated
for by repetition of an extant pattern or substructure, this
is called assimilation. The disturbance is subsumed by the
structure. 1Inhaling is an example of a biological assimilatory
function. The lungs, which are a substructure of the total
organism, respond to a disturbance, in this case, an internal
need. By repeating the coordinated action of inhaling, the
lungs compensate for lack of oxygen in the blood stream by
bringing it into the system. Accommodation is the reverse of
aséimilation, where a disturbance to the structure is coméen—
sated for by alteration in a substructure. It would be nice
to say that exhaling is an example of accémmodation, but it
is not. Accommodation is a change in assimilation structures

in response to the environment. Piaget provides an example:
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...in an infant of five or six months old, the
seizing of things by both hands is an assimilation
schemata, but the stretching out or bringing nearer
of the hands according to whether an object is near
or far is an accommodation of that schema.l7

The second category of organic functioning is called
organization. Whereas adaptation functions operate on the
{structure’Senvironment, organization functions operate on
the structure itself:
...0of a function may be said to be the action
exerted by the functioning of a substructure on
that of the total structure...organization as a
function is the action of the_entire functioning
on that of the substructures.l8:
Both types of functioning are mechanisms of self-regulation.
Adaptation functions maintain structural integrity in the
face of environmental intrusions. Organization functions
maintain structural organization when it is threatened by
internal disturbances. These "internal disturbances" are
the aftermath of accommodations. An accommodation constructs
a new substructure. The new substructure must be either

reintegrated into the original structure, or lost. This

reintegration is the organizing function.

Iv. " APPLICATION OF STRUCTURALISM TO COGNITIVE DEVELOPMENT

o5

Discussion of an organizing function raises a question which

- pervades Piaget's works. In this case, it is "Which comes
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first, organization of structures, or organizing functions?"
In more general terms, the question is, "Are structures a
product of functioning, or are functions 'a product of
structures?" It is first of all apparent that there cannot,
by definition, be functioning without a structure. At the
same time, structures cease to exist without functioning.
Functioning, above all, maintains or conserves structure.
Piaget's essential hypothesis is Ithat, in the activity of
conserving structure, functions are constructive. If this
is so, the formation of new structures is determined by the
functioning of (temporally) priof structures. Since func-
tions are mechanisms of self-regulation, the particular way
in which a function regulates is a key determinant of the

structures which can be constructed.

a) Structuralist Explanation of Cognitive Development

In the area of cognitive development, Piaget wishes to
explain the construction of logico-mathematical structures.
Two aspects of this construction must be explained, the
process and the result. In the first case, we wish to
account for the universal and invariant seqﬁence of develop-
ment. In the second case, what.must be accounted for are
the special.structuralvproperties of logico-mathematical

structures.
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These gquestions are connected by the hypothesis that
functioning constructs new structures. The distinct charac-
ter of operational thought can be explained in terms of
cognitive functioning. Cognitive functioning can be thought
of in terms of its similarities to and differences from
biological functioning. These similarities and differences
are explained by equilibratidn, the internal regulatory

mechanism of cognitive functioning.

Piaget claims that cognitive structures develop in like
manner to, and continously from, biological structures:
"...intelligence constitutes an organizing activity whose
functioning extends that of the biological organization,
while surpassing it due to the elaboration of new structures"}?
The key to the argument for the continuity from biological
to cognitive structures is the generalization of functions.
Initial biological organization provides functioning.
Functional generalization elaborates upon prior'structures)
creating specialized structures which in turn provide

increasingly specialized functioning.

b) Transition From Biological to Cognitive Functioning

Piaget maintains that his model of biological functioning
is more than a metaphor by which to understand cognitive

development. Cognitive functioning, he maintains, is an
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extension of biological functioning. In The Origins of

Intelligence,2O Piaget traces the development of the first

cognitive structures, from reflexes programmed by biological
regulations. Repetition and coordination of reflex functioning
form schemata for habits. As these habits are refined by
functioning, the possibliities for formation of "truly

cognitive" structures are increased.

Piaget defines cognitive activity as intentional action,
action which distinguishes between means and ends. He states
that it is difficult to draw a clear line between primitive
forms of intentional action and biologically determined
actions but:
In practice, we can acknowleage...that intentional
adaptation begins as soon as the child transcentds
the level of simple corporal activities (sucking,
listening and making sounds, looking and grasping)
and acts upon things and uses the interrelationships
of obijects.
In his accounts of the transition from biological to cognitive
functioning, he focuses more on how this transition occurs,
e.g., describing the transition in structuralist terms, than
why it occurs, e.g., what cause the transition. Briefly
stated, the increasingly complex adaptations, providing a

series of functions to attain one end, "bring attention to"

the difference between means and ends.
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A series of increasingly complex adaptations of instinctive
functioning lead to the "bursting of instinct", which is the
creation of structures which are not maintained by programmed,
or geneti¢ally determined, functioning. Instead, the
structures of cognition are maintained by internal mechanisms
of self-regulation. Cognitive functioning does not destroy
or repiace biological functioning, but extends it:

What vanishes with the bursting of instinct is

exclusively the central or median part, that is,

the programmed regulation, whereas the other two

realities persist: the source of organization

and the resultants of individual or phenotypic

adjustment. Thus, intelligence does inherit some-

thing from instinct although it rejects its method

of programmedlregu}ation in favour of constructive-

autoregulations. 22

The mechanism of constructive autoregulation, is what Piaget

calls equilibration.

V. EQUILIBRATION AS A HYPOTHETICAL CONSTRUCT

In light of the previous sections, we can now formulate a
general defiﬁition of equilibration: equilibration is the
mechanism of cognitive self-regulation. As a structural
self-regulatory mechanism, it both conserves structural
organizétion, and constructs new structures. While it has
its early origins in biological functioning, equilibration

must transcend the limits of merely regulating structures.
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Functioning of coghitiveistrggggteSJmust be capable of not
only responding to the environment, but adapting to it. That
is, the notion of growth or the construction of cognitive
structures cannot be limited to the innate potential contalned
within genet;cally given structures themselves, as is the
case with biological structures. So, éqﬁilibration differs
from bidlogical autoregulations. The differences between
biological autoregulations and equilibration can be seen by
the differences between biological and cognitive structures.
Because equilibration constructs structures, it explains the
necessary pattern of cognitive development, and the unique
stability of logico—mathematical structures among organic

structures.
a) Meaning

This definition of equilibraﬁion is based on the rélationship
of concepts in Piaget's model of organic development. Struc-
tures have a property of self-regulation. Self-regulation

is maintained by mechanisms of regulation, or regulatory
mechanisms. Since differenct types of structure have different
mechanisms of regulation, cognitive regulatory mechanisms
differ from biological mechanisms. The definition is, however,
Very‘general at this point.  To say more.specifically what
Piaget means by equilibration, it is necessary to examine

in more detail the differences between cognitive and biological
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structures, and between cognitive and biological functioning.

b) Fruitfulness

Since equilibration is a hypothetical construct in Piaget's
theory, it is postulated for a purpose. The purpose of the
equilibration construct is to account for some features of
cognitive development. Thus, in examining the meaning of
equilibration, it is pertinent to ask whether equilibration
is a fruitful construct in Piaget's theory. There are three
ways in which equilibration could be said to be fruitful in
the theory. ‘The first is that it is a necessary and useful
concept for periding an internally coherent theory. The
second way in;whicp'iticould be fruitful is for it to suggest
experiments or pfocedures for examining cognitive development.
The third way in which equilibration could be a fruitful con-
struct is for its postulation to enable Piaget's théory to

predict or retrodict aspects of cognitive development.

The firstltype of fruitfulness has already been addressed.
By definition of the concepts in Piaget's organic model of
development, cognitive structures require a specialized

mechanism of selfFregulation. The equilibration construct
holds together less abstract concepts, such as functioning

and structural change.
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Piaget does not deal in depth with the second form of
fruitfulness. Most of his work on equilibration concentrates
on specifying the exact nature of the equilibration mechanisms.
To date,most of his procedures for examining cognitive develop-
ment have only depended upon understanding cognitive develop-
ment as a series of constructions, and have not depended upon
specifying the particular mechanisﬁ of construction. He does
note, however, the work of some of his associates in this

regard.23

They have looked at the learning which takes place
at particular points in time when a subject would be "dis-

equilibrated" according to Piaget's definition of equilibration.

It is the third form of fruitfulness which will be most ex-
plicitly;examinéd in the following pages. We wish to estab-
lish the point that postulating a particular self-regulating
mechanism in the form of equilibration allows Piaget's

theory to predict and retrodict, or account for, cognitive
development. It should be noted that the gquestion of fruit-
fulness of this type is connected to the first type of fruit-
fulness. That is, we must ask whether equilibration is

necessary for the model developed by Piaget.

VI. BIOLOGICAL AND COGNITIVE SELF-REGULATION

In Chapter One it was shown that Piaget considered equili-

bration to be a distinct factor of development which over-

rides the three classical factors of maturation, social
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experience and physical experience. Equilibration is
postulated because the classical factors -are insufficient
alone to account for cognitive development. They do not, and
Piaget argues, cannot explain how formal operations are formed.
For this reason, he concludes that there must be a fourth

factér which coordinates the other three.

The three classical factors are subsumed into a model of
organic developmeht (biological functioning) which provides
a good analogy for cognitive development. That is, the
interpretative account of observations concerning cégnitive
development given by this model is plausible and comprehen-
sive. Furthér, Piaget has provided an explanation of the
direct transition from biological functioning'to cognitive
functioning. This simultaneously gives credence to the
biological model, and furfher elaborates upon it. However,
the structures constructed by cognitive functioning, especi-
ally the structures of formal operations, differ from biolo-
gicél struétures. Equilibration must differ from biological
autoregulation, in order to account for the differences
between biological and cognitive developmeht. By analogy to
the biol¢gicalhmodel, equilibration is a mechanism of internal
regulation, which develops from biological functioning, and
which in turn determines cognitive development. In order to
determine the role which‘“equilibratioﬁ" plays in Piaget's

theory, we need to know a) what self-regulatory mechanisms
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are and b) how equilibration differs from biological

autoregulations.

a) Self-regulation by Functioning

Self-regulation is given as a property of structures. If a
system were not self-regulating it would be either an inorganic
form, or dead or dying. But the property or self-regulation
is not the same as a mechanism of self-regulation. There
can be any number of mechanisms which account for the property.
Functions, in Piaget's theory, are autoregulators. Structure
is conserved by functioning, by structural activity. Besides
structural self-regulation, there can also be functional
self—regulatioh:
Structural regulation is that which occurs when
the modification brought.about is either anatomical
or histological, whereas functional regulation has
~an influence only on the exercise of physiological
" reaction of the organs.24
Although functional regulation ultimately conserves structure,
it does so by regulation of’functiohing, not by structural

compensation.

Functions, and groups of functions linked in feed-back systems.,
. L

form one type of autoregulatory mechanism. These regulators

conserve structure. Regulation of functions themselves would

require specialized substructures, or "organs" of regulation.
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Piaget points out that the only clear example of a
biological structure which is a functional regulator is
the nervous system. Through the nérvous system, various
functions of the body are regulated in response to either
internal or external disturbances. Most functional regu-'.
lators, as conceived in Piaget's theory, are themselves
second (or higher) order functions, postulated to enable

the theory to give a fruitful account of human behaviour.

Piaget describes the genesis of functional regulators as a
process.of increasing differentiation and reintegration of
substructures from the original structure. Cognitive
structures, he maintains, are constructed as specialized
structures of functional regulation which are differentiated
from the nervous system:

Cognitive processes seem, then, to be at one and

the same time the outcome of organic autoregulation,

reflecting its essential mechanisms, and the most

highly differentiated organs of this regulation.at

the core of interactions with the environment... 25
Cognitive structures are extrapolated from biological
functioning, and especially from functioning as autoregulation.
Autoregulations, freed from physical structure, are coordinated
into cognitive structures. Logico-mathematical structures.
are structures of functioning. The coordination of these:

structures of functioning requires a specialized mechanism

of autoregulation, which Piaget calls equilibration.
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Just as the nervous system regulates biological functions

in théir interaction with the environment, equilibration
regulates cognitive functioning in its interaction with the
environment. Functional interaction with the environment
Piaget calls "exchanges", and when these exchanges are
cognitive, they are called "behavioural exchanges". Regulaﬁed'
functioning involves an exchange, because the functioning
affects the environment, which in turn affects functioning.
Cognitive activity is "behavioural"”, not as distinct from

intentional action, but from biological functioning.

Equilibration, then, is distinct from most biological
regulation because .it regulates function rather than struc-
ture. The nervous system, however, is one exception since

it is a functional regulator. We can ask now whether equili-
bration is a distinct self-regulatory mechanism, or whether
it is simply an extension of reqgulations of the nervous system.
Piaget has discussed in great detail the problems ‘involved in
structural and functional comparison.zg All structures are
similar in a general sense, that is, insofar as they have

the properties which define them as strugtures.‘ Similarly,
all kinds of structures can have parallel functions, since
functions are defined by the type of action exerted upon the
structure. There are, however, ways of distinguishing and

comparing structures. They can be distinguished on the basis .

of their elements, their laws of composition, and by different
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types of laws of composition. And, insofar as structures
differ, their functioning is distinct from that of other

structures.

b) Regulation of Cognitive Structures

Cognitive structures differ from biological structures, the
differences increasing with each stage of cognitive develop-
ment. One of the chief differences between cognitive and
biological structures and thus, cognitive and biological
functioning, is seen in the different environments in which
they operate. Since all types of regulated functioning are
“ exchanges with the environment, different environments indi-
cate different structures. The environment of biological
structures is relatively well=defined, and stable over time.
The environment of the liver, for example, can be affected
by externally introduced elements, but remains nonetheless
essentially stable: the rest of the body. The nervous
system, of course, operéfes in a much more fluid and complex
environment than the internal organs. Still, its potential
for changing its environment is limited, so the environment

itself is limited.

The environment of cognitive structures, on the other hand,
is constantly expanding. The cognitive subject in the sensori-

motor stage operates in an environment defined by biological
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‘functioning, instinct, habit and the possibilities for

action accorded by subject/object differentiation. This
differentiation alone creates a marked distinction between

the environment of the young child and that of an eséentially
instinctual animal. The subject/object differentiation is -
£he beginning of a disassociation of form and content, form

in this case meaning a pattern of action (schema), and content,
the object being manipulated. Lafer in development, "content"
is abstracted from material objects, and the environment

which the subject operates expands to include non-material
objects. In the formal operational stage, the cognitive
subject affects, and is affected by a variety of objects

spatially and temporally removed from her.

The expanding environment of the cognitive subject indicates
several things about cognitive structures. First, as there
are non-material objects, such as numbers, or properties of
material objects, the manipulation of these objects is not
necessarily a physical action. Schema can be non-physical,
and in this sense, "internalized" actions. This of course
makes it difficult to identify something as a schema.

Second, the expanding environment indicates the enormous
potential for development of éognitive structures. Structures
are built through exchanges with the environment, the existing
structures defining the environment at that point, and the

exchanges modifying and building new structures, which open
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up new possibilities for action. Third, the very potential
for action is an enormous menace to the stability of cognitive
structures. A relatively stable environment may not be very
exciting, but it does pose only a limited number of threats

to a structure's organization. The complex and expanding
environment of' the cognitive subject generates problems to

be resolved.

For all structures, self-conservation means conserving
organization in the face of environmental intrusion. Cognitive
structures, which actively produce intrusions, require increa-
sing organization in order not to be destroyed by their own
functioning. Each of the stages of cognitive development
identified by Piaget represents an increasingly stable organi-
zation of cognitive structures. In fact, the final stage of
development identified by Piaget, logico-mathematical thought,
is stable to an extent unique among organic structures:

We suggest that the equilibrium...which is brought

about by logico-mathematical structures constitutes

a state - mobile.and dynamic, and, at the same time

stable - aspired to unsuccessfully by the succession

of forms, at least where behaviour forms are concerned,

throughout the course of the evolution of organized

creatures 27
Not only do cognitive structures conserve organization in the
face of an expanding environment, but in so conserving them-

selves they achieve a highly stable, though always dynamic,

form of organization.
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In the final stage of cognitive development, the stage of

formal bpératiShal thought, the striking feature of cognitive

structures is their complete reversibility. Operations are:
Actions .characterized by their very great generality...

they are also reversible...(and) are never isolated
but capable of being coordinated into overall systems.28

An action upon an object, such as combining red and blue
beads into the class of beads, is reversible because it can
be "undone"; the objects can be returned from the class of
"beads" to the classes of "red beads" and "blue beads".
Logico-mathematical structures, whose functions are operations,
are highly stable because:
...an operation is a "perfect" regulation. What
this means is that an operational system is one
which excludes errors before they are made, because
every operation has its inverse in the system...or,
to put it differently, because every operation is

reversible, an 'erroneous result' is simply not an
element of the system (if +n-n#0, then n#n). 29

Logico-mathematical structures are stable in the face of an
expanding environment because they form "closed systems".
Intrusions upon themare dealt withj;ﬁiéﬁgﬁi“fhreat tqvthe
compositional laws of the structure. Envi;onmental elements

are either assimilated or rejected.

Piaget argues that the development of such stable structures

requires autoregulations distinct from biological autoregulations.
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Biological autoregulations incompletely conserve structure;
the structures are still subject to decay over time. Logico-
mathematical structures, however, are perfectly conserved,
once formed. New information is subsumed by the structures

=

‘without change in its compo$itionalllaws.

By comparing certain characteristics of cognitive and
biological structures, Piaget deduces equilibration from

the conceptual framework of structuralism. The differences
between cognitive and biological structures implies a
difference in functioning. 1In parficular, the stability of
cognitive structures, which exist in an expanding enviroment,
implies a form of self-regulation which more completely con-
serves structure than does biological functioning. What
would yield better regulétion than functioning would be a
regulator of functions. The regulation of functions is not
an intrinsic property of functioning, so cognitive structures
must have an additional mechanism by which this functional

regulation is obtained.

VII. CONSTRUCTION OF COGNITIVE STRUCTURES

That there is a special mechanism of cognitive regulation,
and that it is a functional regulator, is indicated by
comparisions of cognitive and biological structures. But

if logico-mathematical structures show characteristics of
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functional regulation, the question remains:

...if it is the structures which explain equili-
bration, or if on the contrary the structures
can be interpreted as the product or result of
a process of equilibration.3
Unless it can be shown that equilibration contributes to
the creation of logico-mathematical structures, "equilibration"
is not a very fruitful concept in Piaget's theory. To address

the issue of equilibration's explanatory usefulness, we must

look at the mechanisms of structural construction.

Before examining equilibration's role in the construction

of cognitive structures, there must be reason to believe

that these strucutres are indeed constructed in some manner.
Piaget's evidence for this, of course, is his observation
that there are distinct stages of cognitive development.
Piaget's enumeration of stages haé_been modified over time,
but is is safe enough ' to name the three major periods of
cognitive development: sensori-motor thought, pre—opefational
thought, and formal operational thought. Within each of
these periods, there are sub-periods and stages. Evidence of
the stages consists in observations of distinctive action
patterns seen at different points in a child's development.
It has been observed by Piaget, and many others?lthat the
presence and order of succession of the stages is constant
across cultural barriers, though the speed of succession may

vary.
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Each stage represents a more or less permanent equilibrium
(or "equilibrated state" - to emphasize the active nature
of the equilibrium). Piaget's fundamental hypothesis con-
cerning cognitive development is that it is a process of
' 32
construction of "progressively adequate equilibration",
or increasingly stable structures. This process of
construction:
...in being constantly regulatéd by equilibration
requirements, (a self-regulation whose conditions
become the more stringent as it steers toward an
equilibrium that is. mobile and stable at the same
time), finally yields a necessity Shat is a non-
temporal, because reversible,,haw§

So, equilibration itself is a process; a process which

directs the pattern of cognitive development.

In order to decide whether equilibration does, in fact,
determine the course of cognitive development, two points
deserve special attention. The first is the meaning of
cognitive eguilibrium. .If equilibration is a process of
constructing increasingiy stable structures, in what sense

is a structure more or less stable? The second point

concerns the nature of regulatory mechanisms in general,

and the differences between equilibration and other regulators.
Here we will look at the regulations produced by biological
functioning and why Piaget maintains that they alone are

insufficient to construct logico-mathematical structures.
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a) Meaning of Cognitive Equilibrium

Cognitive structures can be equilibratea34in different ways.
The first type of equilibrium is a balance between assimi-
lation and accommodation. Assimilaﬁion, it will be recalled,
is the functioning of a schema."...to iﬁcorporate outside
elements compatible with its nature into itself,ﬁs and
accommodation is the modification of an assimilation schema

to deal with a particularity of the environment. To conserve
the total structure of a schema, each accommodation must be
assimilated to the structure of which it is an accommodation.
For example, a schema for putting objects in the mouth could
be subject to many accommodations, e.g., taking into acéount
the shape or weight of an object. If each of these accom-
modations were not assimilated into the schema upon which they
were based, there would be no systematic extension of the
child's ability to bring objects to the mouth. Instead, each
performance of this action would require random trial and
error. The process of equilibration as it relates to a balance
of assimilation and accommodation is one of assimilating each

accommodation to the schemata.

The second form of cognitiveé equilibrium is an equilibrium
between substructures. Various schema can exist independently
from each other, and only be brought to play individually.

This is the case in Piaget's observations of conservation
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notions (or lack thereof) in pre-operational thought. A
child at this stage might sometimes say that there is more
water after it has been poured, because the water. level is
higher, or that there is leSs!because it is thinner. By
reciprocal assimilation of the two schemata, conservation of
continuous quantity is constructed. The process‘of equili-
_bration between substructures is one of mutual intercoordina-

tion.

The third form of equilibration establishes hierarchical
connections between structures and substructures. In this
process, the substructures created by accommodation are
reciprocally intercoordinated with their total structure.

A structure where all relationshipsf@etWeen it and its
substructures has been established is a closed system. When
such a structure meets with an environmental intrusion, the
intrusion is compensated for without change in the composi-

tional laws of the structure.

Cognitive equilibrium is hot a "balance" like that between
two objects of equal wéight on a scale. What is being bal-
anced, instead, are the "forces" of assimilating the envir—
onment and accommodating to it. The eqﬁilibrium ispdynamic
because the subject is active. If we said that a subject
was in a state of cognitive equilibrium, this equilibrium

would be temporary, and would "...consist of a set of probable
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compensations of external intrusions by the activity of the
subject™. 30
Compensations are formed through the functioning of schemata,
and are of two types:

...the compensations by 'inversion', which are

- cancellations -of the diStuIbance;.and:thegcompen—

sations by..'reciprocity', which are modifications

of the schema to accommodate it to the 1n1t1ally

disturbing element.37
Hammering a nail straight into a piece of wood can involve
both types of compensations. Striking the nail on the side
compensates for a blow which has bent it down. This is
inversion. Reciprocity is involved when the subject adjusts

her position or reach, to hit the nail with the most direct

force possible.

"Reversibility" ‘is the structural counterpart to compensations.
It, .too, has the two forms of inversion and reciprocity.
Logico—mathematical structures are completely reversible‘
because they are structures not only of inversion and reci-

- procity, but of the reciprocal intercoordination of them.

For example, the arithmetic operations, by the coordination

of inversion and reciprocity, allow us to define a variable

in an algebraic statement:
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34+ 2 =7

(3x + 2) -2 =17~ 2 (-2 is the reciprocal of 2)

(3x) (1/3) = (5) (1/3) (1/3 is the inverse of 3)
X = 5/3

Thus, structural reversibility refers to the internal
¢onnections of a structure.which allow elements in it to -
be "transformed" into other elements and back to their

original state.

b) Mechanisms of Regulation

At this point, one might well wonder what difference there
really is between compensations, regulations and functions.
The answer is that they are in a hierarchical relationship.
(see Chart 1). Compensatory mechanisms are constructed

from regulatory mechanisms, which are..constructed from
functioning. In each case, the prior mechanism contains

the property of the next higher mechanism in an incomplete
form. That is, functioning has the secondary effect of reg-
ulating structure, and regulatory mechanisms have the

secondary effect of structural compensation..

This hierarchical relationship explains, though it does not
excuse, the variety of names by which Piaget calls these
mechanisms, e.g., compensatory regulations for compensations,
and regulatory functions for regulations. Regulations are

a refinement of functions; compensations are a refinement
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of regulations. In each case, the life-drive to preserve
organization leads to the construction of increasingly

specific mechanisms of structural conservation.

Functioning alone accounts for a certain amount of con-
struction (i.e., accommodations.). It is not difficult to
see that conservation requires construction,.and that the
presence of regulations and compensations adds still greater
potential for construction. Chart 2 represents the con-
struction of structures by functioning, regulation and
compensation. At each step, of course, there can be a
return to the original schema(s). Not all functions lead

to regulations, nor all regulations to compensations.
Whether they do or not dependé in the greatest part on the

nature of the disturbance which leads to the functioning.

This brings us to a crucial question: Is equilibration
different from the regulations inherent in biological
functioning, or is it simply an extension of, e.g., compen-
sations. The answer’is .both yes and no. Equilibration is
a "regulator of regulations", and develops from biological
functioning itself. Thus it is both a conceptual and actual
extension of organic regulations. However, it is also

qualitatively different from other organic regulations.
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The difference between equilibration and other regulators
lies in the disturbances which it regulates. Biologically
functioning operates on the thsical environment of the
organism. Biological regulatory mechanisms regulate
structures in their relationship to this environment.
Cognitive structures are subject to internal disturbances.
The accommodation of a‘cognitive structure, unlike the
accommodation of a biological structure, creates not only
the structure of accommodation, but a second, complementary

structure.

In the case of an accommodation leading to a compensation,
the immediate organic requirement is that the accommodation,
S', be assimilated to the original structure, S. The assimi-
lation of S' as a subclass of S implicitly entails construc-
tion of a subclass of the same order, S" = SnonS. The first
form of equilibration or resolution of internal disturbances,
thus creates the need for the second and third types, since
it creates a second substructure of the same order as S'.
Equilibration of the second form creates a new structure,
S"'.= S' s". And reciprocal assimilation between S, S', S",
S“', etc., not only establishes all connections between S and

its substructures, but the boundaries of S.

As an example, we can look at the accommodation of a parti-

cular classificatory structure. Imagine that a child knows
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that dogs and cats are animals. She sees a fish for the
first time, and identifies it as an animal, because it moves
and has eyes. The original structure(s) is "things which
move and have eyes, and live on the land'. The structure
created by the accommodation(s) is "things which move and
have eyes and live in the water". The complementary struc-
ture created by the assimilation of S' to S is "things which
move and have eyes and don't live in the water". (S"). The
reciprocal assimilation of these two substructures creates a
structure of theéir intersection, "things which move and have
eyes". (S"'). These constructions lead to equilibration of_
the third form, between the new struéture and the two sub-
structures. In this case, that‘equilibration establishes

the class/subclass relationships between S"', and S' and S".

Referring back to Chart 2, it can be seen that conservation

by functioning is inadequate to resolve internal disturbances.
Indeed, it is only the beginning of them, as it creates the
new structures which require equilibration of‘all three forms.‘
Structural conservation implies construction, but does not
determine its form. Compensation determines the form of
construction, but does not determine how the new constructions

will be integrated into the original ‘structure.
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VIII. ACCOUNTING FOR COGNITIVE DEVELOPMENT WITH THE CONCEPT
OF EQUILIBRATION R - o

By contrasting cognitive structures and biological structures,
and cognitive regulations and biological regulations, Piaget
establishes that equilibration is a distinct form of self-
regulation. These arguments tell us what equilibratioﬁ means,
and how equilibration is necessary for the‘inﬁifhéifﬁénsisténcy
of Piaget's theory. However, it is still not ciear whether
‘the concept of equilibration increases the ability of .Piaget's
theory to explain cognitive development. >If eqUilibfation
does not add to the theory's explanation, its usefulness is

guestionable.

Equilibration is meant to explain certain things which have
been*dbSéfjé@éabout canitivé development: that it proceeds
through é series of stages, and that the structufes of each
stage‘are increasingly reversible, and therefore complete.
Based on Chapters One and Two, we can see why equilibration
Qéxplainé;cognitive development, and to a certain extent,
ﬁo@nit dées so. However, in order to fully understand how
equilibration explains cognitive development, it will be
necessary to look at‘the kind of explanation yielded by
structuralist methods. We will also try to make sense of
the varying language that Piaget uses when he talks about

equilibration.
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a) Construction of Logico-mathematical Structures

The primary reason why edquilibration accounts for the

~ development of logico-mathematical structures is that all
regulations entail the construction of structures, and the
characteristics of the structures so constructed are deter-
mined by the characteristics of the regulatory mechanism.
The special characteristic of equilibration as a regulatory
mechanism .is that it regulates by reciprocal assimilation.
This differs, e.g., from regulatory mechanisms, which regu-
late construction by positive or negative feed-back. Each
assimilation of an accommodation creates disturbances based
on the internal relations of the structure, rather than its
relations to the environment. This much said, however, we
can still ask just how Piaget purports to account for the
pattern and outcome of cognitive development with the concept

of equilibration.

To begin with, Piaget's explanation of cognitive development
does not proceed by way of simple causal laws. Such accounts,
he asserts, cannot deal adequately with the dynamic processes
at play in cognitive development. Rather, he formulates

an account of cognitive development on the basis of proba-

bilistic laws. Equilibration mechanism, therefore:
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...do not yield simple causal (laws), but
statistical (laws), which should be inter-
preted in an 'impersonal', or neutral, manner,
for example, in the way that we call on the
principles of 'least action' in analytic me-
chanics, to 'describe' the path of an atom as
being that which corresponds to the 'least action'
in the passage from the point of departure to
the end-point (of the motion) .38
Thus, we would not say "equilibration causes the construction
of logico-mathematical structures", but that "the construc=
tion of logico-mathematical structures corresponds to a

process of construction governed by equilibration mechanisms".

By providing an explanation of development on the basis of
increasing probabilities, "..5equilibration...accounts for

the 'selection' of the actual system from among the range

of possibles...".390rganic regulations contain the possibilities
- for initial cognitive regulations. The probability for
particular coordinatiogg,léfincreqséd\ﬁh;ough fgpctionlpglfj
particulafly?by assimilatlonAof,successful (i.e., need-
fulfilling) acéommodations. Each coordination, or reequili-
bration, determines a .new set of probabilities.

In his earlier work on equilibration%0 Piaget presents a
probabilistic model based on four dimensions of equilibration;
field of applidation, mobility, permanence, and stability.

The first cognitive coordinations, .arising from biological

functioning, is the equilibration of schemata across their
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field of application (the objects to which they refer).

This coordination then provides the possibility for a mobile
equilibration, (one which'croéses fields) and sd on. Internal
disturbances arise and are resolved in dialectical fashion,
e.g. centration on length, centration on width, with the
coordination of these eventually leading to the conservation
of volume. In this account, equilibration is simply the name

of the dialectical process.

In his more recent works, Piaget has attempted to explain

dialectical processes in development, rather than to explain

development by them. In The Development of Thoughtfll Piaget
presents a model of cognitive development based on the co-
ordination of functional negations (negative feedback) and
functional affirmations (positive feedback), into structures
which are completely reversible. Equilibration, or the process
of assimilating accommodations, is thetmechanism by which ’
negations and affirmations of particular structures are
synthesized, creating structures comprised of reciprocal

relations.

In this account, as in his earlier accounts, each equilibration
raises the possibility for new disturbances. Unlike a state-
ment of dialectical processes, however, postulating the
existence of a mechanism of reciprocal assimilation accounts

for the form which the equilibration takes:
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Construction} in being constantly regulated by
equilibration requirements, (a self-regulation
whose conditions become the more stringent as it
steers toward an equilibrium that is mobile and
stable at the same time), finally yields a ne-
cessity that is a non-temporal, because reversible,
law. 42
A mechanism of reciprocal assimilation, then, accounts for
the construction of structures with the special characteristics

of logico-mathematical structures.

To further elucidate its explanatory nature, equilibration
principles can be likened to the uncertainty principle in
modern physics. The uncertainty principle is a "law" which
governs what can be known about the speed and position of a
sub-atomic particle at any one time. It is a law in the
sense that it describes a necessary feature Qf a certain
type of observation. Similarly, equilibration describes
necessary features of cognitive development.

b) Language of Equilibration

Also like the uncertainty principle, equilibration "laws"
are implicit in that which they explain. Thié accounts in
part for the difficulties people often encounter when trying
to make sense of Piaget's theory. To a certain extent,
Piaget is simply careless in language use. His terminology

often shifts as he uses a number of similar terms to convey
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roughly the same concept. This can compound the problem

of understanding an already difficult theory.

A prime example of Piaget's confusiﬁg language is his assign-
ment of various attributes to equilibration, and interchange-
able use of the terms so constructed. He speaks, at various
times, of "(the) equilibration mechanism(s)", "equilibration
process", and "equilibration laws". Although it may be
needlessly confusing to the reader, there is no inconsistency
or contradiction involved in this particular practice.
Equilibration can be rightly called a mechanism, process or

law.

One meaning of "mechanism" is the "agency or means by which
43
an effect is produced".” Piaget certainly intends for
equilibration to be such a phenomenon:
Equilibration would thus explain the process of
transition from prelogical to the local mathematical
structures, and, hence, the formation and above all
completion of these structures.44
The process of progressive equilibrations is the mechanism
by which such effects are produced. The regulations
required by the character of equilibration mechanisms are
laws governing the construction of structures. As for
singular and plural forms, equilibration is a mechanism

which can be adting on any number of structures simultaneously.
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IX. FRUITFULNESS OF THE CONCEPT OF EQUILIBRATION

Now that we know what Piaget means by "equilibration", how

it differs from similar concepts, and what Piaget intends

for it to explain, we can ask what it contributes to Piaget's
theory of cognitive development. Or, in other words, we want

to ask "Is equilibration a fruitful concept in the theery?"

As a special mechanism of internal regulation, which regulates
cognitive funcﬁioning, equilibration is unlike other méchénisms
of regulation in Piaget's organic model. Since it regulates
functioning by reciprocal assimilation of accommodations into
the original structure, equilibration constructs structures
whose laws of composition are reversible connections between
the elements of the structure. These "reversible" structures
are stable to an extent unique among organic structures,
because their functioning does not modify their compositional

laws.

If we accept Piaget's model of organic functioning as an apt
framework for examining cognition, some special mechanism
of self-regulation is conceptually required to account for
the differences between cognitive and biological structures.
On these grounds, the cohcept of equilibration is useful;

equilibration holds the model together.
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Piaget, however, intends for equilibration to contribute

more to his account than simply internal coherence of the
model. Postulating a special mechanism of internal regulation,
he maintains, allows us to provide a probabilistic explanation'
of cognitive development, proceeding through an invariant
series of stages, and culminating in logico—mathematical
structures. In regard to this claim, it is fair to ask
whether his account could be made without recourse to é

particular mechanism of the sort that he describes.

This question can lead to questions about the plausibility
and/or usefulness of Piaget's account in general. Equili-
bration is a particularly abstract concept, implied through

a complex theory whose basic elements, structures, are them-
selves abstract. Thus, on reading Piaget, one is often left
wondering whether he has explained anything beyond his model
itself. It is not the purpose of this paper to provide
justification of?Piagetfs/model. We will, however, look at
afﬁéw,points cohcéfning the theory in general, as these points
aré.éelevant to thevquestion of the fruitfulness of the

concept of equilibration.

a) Equilibration and Piaget's Organic Model

To begin with, we want to ask whether the relationship between

equilibration and the:.reversibility of logico-mathematical
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structures is merely tautological. That is, do these
structures simply "look like" they are regulated by
equilibration, or is there reason to say that equilibration
mechanisms contribute to the formation of them? Piaget
replies, "...observation and eXperiment show as clearly

as possible that logical structures are constructed..."A45

?iaget's insistence on this point can best be understood

in a historical contexti. To most people today, there is
nothing surprising or radical in the idea that cognitive
structures are somehow .constructed. 1In féct, the widespread
acceptance of this idea is due in large measure to Piaget's
work. When he began his studies of children's conceptions
of the world, the two prevailing'epistemological stands

were innateism and emﬁiricist associationism, both of which

survive to this day in some form.

These two stands offer opposing and simple explanations for

the fundamental concepts of cognition. These concepts, such

as non-contradiction, are eitherfgiven a priori, or they are

impressed upon the mind as necessary features of the obser-

vable world. Piaget counters both these views, saying:
...the knowledge of the environment which is so
admirably attained by the human mind is only so
attained by virtue of an extension of the

organization's structures into the universe as
a whole. 46
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If anything, Piaget leans toward a form of innateism; he

is generally considered a Kantian. However, as he takeé
pains to point out, the structures of cognition may be latent
iﬁ biological organization, but this in no way accounts for

the process of their construction.

But, we;qaﬁfstill ask, doesbthe coﬁcept of equilibration

add to Piaget's account of the construction of cognitive
structures, or could this account be made without equili-
bration? Insofar as we take his account to be a description
of the series of stages Qf develqpment, the answer is that
the particular mechanism he describes is not necessary.
Indeed, his many studies of cognitive development per se
refer to equilibration as an important process, but do not

specify its nature in detail.

So, in the strict sense of "prediction", thebconcept of
equilibration is not necessary for prediction to Piaget's
theory. Functioning, at this state of cognitive development,
makes a reorganization of structures into a new stage
increasingly likely. Equilibration is not necessary to
predict that each stage will be'obtained. Likewise, Piaget
has not as yet provided a framework for predicting the
particular likelihood of an individual's attaining a highef

stage.
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There is, however, more'tO'Piaget's theory than the predic-
tion of stages. Besides determining that cognitive structures
are constructed _in a particular sequende, Piaget is attempting
to determine how this construction takéS'place. In this
regard, equilibration is a fruitful concept. It allows the
theory to retrodict, or explain the way in which structures
are constructed. Although the fact of attaining one level
of organization (stage) provides the possibility for attainment
of the next, it dbes not tell us how the organization is
attained:

If the novelty to beconstruéd is suggested by

the precedlng completions, is it not predeterm1ned°

The reply is that the world of possibilities is

never complete, nor, consequently, given in advance.47
Equilibration, by its particular character of regulation,

can explain why cognitive structures are constructed as they

are.

Thus, by enabling Piaget's theory to retrodict theAcourse

and outcome of cognitive development, equilibration is a'
fruitful concept in the theory. It should be noted, too,
that retrodiction is not a ciosed book. Experimental studies
of equilibration, such as those mentioned in Chapter Five,

may yield particular predictive hypotheses.
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b) Verificability of Eguilibration

In conclusion, there is one further point to be considered.
If we are asked to accept that the hypothesis that equili-
bration mechanisms help form cognitive structures may be more
than a retrodictive hypothesis, it is appropriate to ask
whether this hypothesis can be verified or falsified. Most
likely, the equilibration hypothesis cannot be proven to be
false, but only Opposed.48 If one remains within structuralist
methods, the particulars of its actions might be modified,

as they were by Piaget himself. But even these modifications
were the result of inadequacies, not inconsistenciés per se.
The concept and the framework in which it is imbedded are
both highly flexible; a good many anamolous observations
could be incorporated into the theory without radically

changing it.

- One..could simply aeny the entire model, which, in fact, many
people do. Piaget apparently enjoys responding to such
challenges. Besides his frequent arguments against simple
forms of associationism and innateism, he speaks at various
times to behaviouri.sj:s,49needs—reductionists,50 and‘social—
learning.theoristsESl}These stateménts are all variations

on the same theme: He is able to account for observations
made from these perspectives, while they are inadequate to

account for all of his observations, and often, he claims,
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for their own.

Approaching equilibration both from within the model
generated by structuralism, and.from without it,»we come

up against £he same question: Is there a better account?
With the concept.of equilibration, Piagét has brought
psychology into the modern scientific world where fa;si—
fiability becomes very hézy; The primary, and perhaps bnly,
grounds left for rejecting a plauéible theory is the existenée
of an alternative theory which is able to account for more
evidence than the previous one. The ohly obvious way for
this to occur is to come up with a formalization of cognitive
processes based on a concept which subsumes equilibratioh.

In this regard, equilibratioh stands out with other modern
scientific concepté as including the possibility for such

a construction within itself, and therefore excluding it at

the level of formalization
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