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INTRODUCTION*

The Biological Problem of Intelligence

The question of the relationships between mind and bio-

logical organization is one which inevitably arises at the begin-

ning of a study of the origins of intelligence. True, a discussion

of that sort cannot lead to any really definite conclusion at this

time, but, rather than to submit to the implications of one of the

various possible solutions to this problem, it is better to make a

clear choice in order to separate the hypotheses which form the

point of departure for our inquiry.
Verbal or cogitative intelligence is based on practical or

sensorimotor intelligence which in turn depends on acquired and
recombined habits and associations. These presuppose, further-

more, the system of reflexes whose connection with the organism's
anatomical and morphological structure is apparent. A certain

continuity exists, therefore, between intelligence and the purely

biological processes of morphogenesis and adaptation to the

environment. What does this mean?
It is obvious, in the first place, that certain hereditary factors

condition intellectual development. But that can be interpreted
in two ways so different in their biological meaning that con-

fusing the one with the other is probably what has obfuscated the

classic controversy over innate ideas and epistemological a

priorism.
The hereditary factors of the first group are structural and

are connected with the constitution of our nervous system and
of our sensory organs. Thus we perceive certain physical radia-

* Another translation of this chapter was published in Organization and

Pathology of Thought, by David Rapaport (New York: Columbia University
Press, 1951). The footnote commentary to that translation provides an intro-

duction to Piaget's thinking, and may serve as an introduction to the investi-

gations and thinking contained in this volume.



2 THE BIOLOGICAL PROBLEM OF INTELLIGENCE

tions, but not all of them, and matter only of a certain size, etc*

Now these known structural factors influence the building up of

our most fundamental concepts. For instance, our intuition of

space is certainly conditioned by them, even if, by means of

thought, we succeed in working out transintuitive and purely

deductive types of space.

These characteristics of the first type, while supplying the

intelligence with useful structures, are thus essentially limiting,

in contradistinction to the factors of the second group. Our per-

ceptions are but what they are, amidst all those which could

possibly be conceived. Euclidean space which is linked to our

organs is only one of the kinds of space which are adapted to

physical experience. In contrast, the deductive and organizing

activity of the mind is unlimited and leads, in the realm of space,

precisely to generalizations which surpass intuition. To the ex-

tent that this activity of the mind is hereditary, it is so in quite a

different sense from the former group. In this second type it is

probably a question of a hereditary transmission of the function

itself and not of the transmission of a certain structure. It is in

this second sense that H. Poincar was able to consider the

spatial concept of "group" as being a priori because of its connec-

tion with the very activity of intelligence.

We find the same distinction with regard to the inheritance

of intelligence. On the one hand, we find a question of struc-

ture: The "specific heredity" of mankind and of its particular

"offspring" admits of certain levels of intelligence superior to

that of monkeys, etc. But, on the other hand, the functional ac-

tivity of reason (the ipse intellectus which does not come from

experience) is obviously connected with the "general heredity" of

the living organism itself. Just as the organism would not know
how to adapt itself to environmental variations if it were not al-

ready organized, so also intelligence would not be able to appre-
hend any external data without certain functions of coherence

(of which the ultimate expression is the principle of noncontra-

diction), and functions making relationships, etc., which are

common to all intellectual organization.
Now this second type of hereditary psychological reality is

of primary importance for the development of intelligence. If
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there truly in fact exists a functional nucleus of the intellectual

organization which comes from the biological organization in its

most general aspect, it is apparent that this invariant will orient

the whole of the successive structures which the mind will then

work out in its contact with reality. It will thus play the role that

philosophers assigned to the a priori; that is to say, it will impose
on the structures certain necessary and irreducible conditions.

Only the mistake has sometimes been made of regarding the a

priori as consisting in structures existing ready-made from the

beginning of development, whereas if the functional invariant of

thought is at work in the most primitive stages, it is only little by
little that it impresses itself on consciousness due to the elabora-

tion of structures which are increasingly adapted to the function

itself. This a priori only appears in the form of essential struc-

tures at the end of the evolution of concepts and not at their

beginning: Although it is hereditary, this a priori is thus the

very opposite of what were formerly called "innate ideas."

The structures of the first type are more reminiscent of classic

innate ideas and it has been possible to revive the theory of in-

nateness with regard to space and the "well-structured" percep-

tions of Gestalt psychology. But, in contrast to the functional

invariants, these structures have nothing essential from the point
of view of the mind: They are only internal data, limited and

delimiting, and external experience and, above all, intellectual

activity will unremittingly transcend them. If they are in a sense

innate, they are not a priori in the epistemological sense of the

term.

Let us analyze first the functional invariants, and then (in

3) we shall discuss the question raised by the existence of special

hereditary structures (those of the first type).

1. THE FUNCTIONAL INVARIANTS OF INTELLI-
GENCE AND BIOLOGICAL ORGANIZATION. Intelligence

is an adaptation. In order to grasp its relation to life in general

it is therefore necessary to state precisely the relations that exist

between the organism and the environment. Life is a con-

tinuous creation of increasingly complex forms and a progressive

balancing of these forms with the environment. To say that in-
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telligence is a particular instance of biological adaptation is thus

to suppose that it is essentially an organization and that its func-

tion is to structure the universe just as the organism structures

its immediate environment. In order to describe the functional

mechanism of thought in true biological terms it will suffice to

determine the invariants common to all structuring of which life

is capable. What we must translate into terms of adaptation are

not the particular goals pursued by the practical intelligence in

its beginnings (these goals will subsequently enlarge to include

all knowledge), but it is the fundamental relationship peculiar

to consciousness itself: the relationship of thought to things* The

organism adapts itself by materially constructing new forms to

fit them into those of the universe, whereas intelligence extends

this creation by 'constructing mentally structures which can be

applied to those of the environment. In one sense and at the be-

ginning of mental evolution, intellectual adaptation is thus more

restricted than biological adaptation, but in extending the latter,

the former goes infinitely beyond it. If, from the biological point

of view, intelligence is a particular instance of organic activity

and if things perceived or known are a limited part of the en-

vironment to which the organism tends to adapt, a reversal of

these relationships subsequently takes place. But this is in no

way incompatible with the search for functional invariants.

In fact there exists, in mental development, elements which

are variable and others which are invariant. Thence stem the

misunderstandings resulting from psychological terminology some

of which lead to attributing higher qualities to the lower stages

and others which lead to the annihilation of stages and opera-

tions. It is therefore fitting simultaneously to avoid both the

preformism of intellectualistic psychology and the hypothesis of

mental heterogeneities. The solution to this difficulty is precisely

to be found in the distinction between variable structures and

invariant functions. Just as the main functions of the living being
are identical in all organisms but correspond to organs which are

very different in different groups, so also between the child and

the adult a continuous creation of varied structures may be ob-

served although the main functions of thought remain constant,

These invariant operations exist within the framework of
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the two most general biological functions: organization and

adaptation. Let us begin with the latter, for if everyone recog-
nizes that everything in intellectual development consists of

adaptation, the vagueness of this concept can only be deplored.
Certain biologists define adaptation simply as preservation

and survival, that is to say, the equilibrium between the organism
and the environment. But then the concept loses all interest

because it becomes confused with that of life itself. There are

degrees of survival, and adaptation involves the greatest and the

least. It is therefore necessary to distinguish between the state of

adaptation and the process of adaptation. In the state, nothing
is clear. In following the process, things are cleared up. There is

adaptation when the organism is transformed by the environ-

ment and when this variation results in an increase in the inter-

changes between the environment and itself which are favorable

to its preservation.
Let us try to be precise and state this in a formal way. The

organism is a cycle of physicochemical and kinetic processes

which, in constant relation to the environment, are engendered by
each other. Let a, b, c, etc., be the elements of this organized

totality and x, y, z, etc., the corresponding elements of the sur-

rounding environment. The schema of organization is therefore

the following:

The processes (1), (2), etc., may consist either of chemical

reactions (when the organism ingests substances x which it will

transform into substance b comprising part of its structure), or

of any physical transformations whatsoever, or finally, in par-

ticular, of sensorimotor behavior (when a cycle of bodily move-

ments a combined with external movements x result in b which

itself enters the cycle of organization). The relationship which

unites the organized elements a, b t c, etc., with the environmental

elements x, yf z, etc., is therefore a relationship of assimilation,

that is to say, the functioning of the organism does not destroy it

but conserves the cycle of organization and coordinates the given
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data of the environment in such a way as to incorporate them In

that cycle. Let us therefore suppose that, in the environment, a

variation is produced which transforms x into x'. Either the

organism does not adapt and the cycle ruptures, or else adaptation

takes place, which means that the organized cycle has been

modified by closing up on itself:

If we call this result of the pressures exerted by the environ-

ment accommodation (transformation of b into bf

),
we can ac-

cordingly say that adaptation is an equilibrium between assimila-

tion and accommodation.

This definition applies to intelligence as well. Intelligence is

assimilation to the extent that it incorporates all the given data of

experience within its framework. Whether it is a question of

thought which, due to judgment, brings the new into the known

and thus reduces the universe to its own terms or whether it is a

question of sensorimotor intelligence which also structures things

perceived by bringing them into its schemata, in every case in-

tellectual adaptation involves an element of assimilation, that is

to say, of structuring through incorporation of external reality

into forms due to the subject's activity. Whatever the differences

in nature may be which separate organic life (which materially

elaborates forms and assimilates to them the substances and

energies of the environment) from practical or sensorimotor in-

telligence (which organizes acts and assimilates to the schemata

of motor behavior the various situations offered by the environ-

ment) and separate them also from reflective or gnostic intelli-

gence (which is satisfied with thinking of forms or constructing

them internally in order to assimilate to them the contents of

experience) all of these adapt by assimilating objects to the

subject.

There can be no doubt either, that mental life is also ac-

commodation to the environment. Assimilation can never be

pure because by incorporating new elements into Its earlier

schemata the intelligence constantly modifies the latter in order
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to adjust them to new elements. Conversely, things are never

known by themselves, since this work of accommodation is only

possible as a function of the inverse process of assimilation. We
shall thus see how the very concept of the object is far from being
innate and necessitates a construction which is simultaneously

assimilatory and accommodating.
In short, intellectual adaptation, like every other kind, con-

sists of putting an assimilatory mechanism and a complementary
accommodation into progressive equilibrium. The mind can only
be adapted to a reality if perfect accommodation exists, that is

to say, if nothing, in that reality, intervenes to modify the sub-

ject's schemata. But, inversely, adaptation does not exist if the

new reality has imposed motor or mental attitudes contrary to

those which were adopted on contact with other earlier given
data: adaptation only exists if there is coherence, hence assimila-

tion. Of course, on the motor level, coherence presents quite a

different structure than on the reflective or organic level, and

every systematization is possible. But always and everywhere

adaptation is only accomplished when it results in a stable sys-

tem, that is to say, when there is equilibrium between accom-

modation and assimilation.

This leads us to the function of organization. From the

biological point of view, organization is inseparable from adapta-
tion: They are two complementary processes of a single mecha-

nism, the first being the internal aspect of the cycle of which

adaptation constitutes the external aspect. With regard to in-

telligence, in its reflective as well as in its practical form, this

dual phenomenon of functional totality and interdependence
between organization and adaptation is again found. Concerning
the relationships between the parts and the whole which de-

termine the organization, it is sufficiently well known that every

intellectual operation is always related to all the others and that

its own elements are controlled by the same law. Every schema is

thus coordinated with all the other schemata and itself consti-

tutes a totality with differentiated parts. Every act of intelligence

presupposes a system of mutual implications and interconnected

meanings. The relationships between this organization and

adaptation are consequently the same as on the organic level.



8 THE BIOLOGICAL PROBLEM OF INTELLIGENCE

The principal "categories" which intelligence uses to adapt to

the external world space and time, causality and substance,

classification and number, etc. each of these corresponds to an

aspect of reality, just as each organ of the body is related to a

special quality of the environment but, besides their adaptation

to things, they are involved in each other to such a degree that

it is impossible to isolate them logically. The "accord of thought

with things" and the "accord of thought with itself" express this

dual functional invariant of adaptation and organization. These

two aspects of thought are indissociable: It is by adapting to

things that thought organizes itself and it is by organizing itself

that it structures things.

2. FUNCTIONAL INVARIANTS AND THE CATE-

GORIES OF REASON. The problem now is to ascertain how

these functional invariants will determine the categories of reason,

in other words, the main forms of intellectual activity which are

found at all stages of mental development and whose first struc-

tural crystallizations in the sensorimotor intelligence we shall

now try to describe.

It is not a matter of reducing the higher to the lower. The

history of science shows that every attempt at deduction to

establish continuity between one discipline and another results

not in a reduction of the higher to the lower but in creating a

reciprocal relationship between the two terms which does not at

all destroy the originality of the higher term. So it is that the

functional relations which can exist between intellect and bio-

logical organization can in no way diminish the value of reason

but on the contrary lead to extending the concept of vital adap-

tation. It is self-evident that if the categories of reason are in a

sense preformed in biological functioning, they are not contained

in it either in the form of conscious or even unconscious struc-

tures. If biological adaptation is a sort of material understanding
of the environments, a series of later structures would be neces-

sary in order that conscious and gnostic image may emerge from

this purely active mechanism. As we have already said, it is there-

fore at the end and not at the point of departure of intellectual

evolution that one must expect to encounter rational concepts
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really expressing functioning as such, in contrast to the initial

structures which remain on the surface of the organism and of the

environment and only express the superficial relationships of

these two terms to each other. But in order to facilitate analysis

of the lower stages which we shall attempt in this work it can be

shown how the biological invariants just mentioned, once they

have been reflected upon and elaborated by consciousness during

the great stages of mental development, give rise to a sort of

functional a priori of reason.

Here, it seems to us, is the picture thus obtained:

Biological Functions Intellectual Functions Categories

A. Totality x

Relationship

(reciprocity)

B. Ideal (goal)

x Value

(means)

A. Quality x
Class

B. Quantitative

rapport
1 x

number

A. Objectx

Space

B. Causality x
Time

The categories related to the function of organization con-

stitute what Hoeffding calls the "fundamental" or regulative

Hn this diagram we distinguish between "relationships'* in the most

general sense of the word and "quantitative rapport" which corresponds to

what is called, on the level of thought, the "logic of relationships." The rela-

tions which the latter envisages in contradistinction to the logic of classes are

always quantitative, regardless of whether they interpret "more" or "less" as

comparisons (for example, "more or less dark," etc.), or whether they simply

imply ideas of category or of series (for example, family relationships such

as "brother of etc*), which presuppose quantity. On the contrary, the rela-

tionships on a par with the idea of totality surpass the quantitative and only

imply a general relativity in the widest sense of the term (reciprocity between

the elements of a totality).

Adaptation .

Assimilation. . .Implicative
function

Accommodation . . . Explicative
function
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"categories/* that is to say, they combine with all the others and

are found again in every psychic operation. It seems to us that

these categories can be defined, from the static point of view, by

the concepts of totality and relationship and, from the dynamic

point of view, by those of ideal and value.

The concept of totality expresses the interdependence in-

herent in every organization, intelligent as well as biological.

Even though behavior patterns and consciousness seem to arise

in the most uncoordinated manner in the first weeks of existence,

they extend a physiological organization which antedates them

and they crystallize from the outset into systems whose coherence

becomes clarified little by little. For example, what is the con-

cept of "displacement groups," which is essential to the formation

of space, if not the idea of organized totality making itself mani-

fest in movements? So also are the schemata belonging to

sensorimotor intelligence controlled from the very beginning

by the law of totality, within themselves and in their interrela-

tionships. So too, every causal relation transforms an incoherent

datum into an organized environment, etc.

The correlative of the idea of totality is, as Hoeffding has

shown, the idea of relationship. Relationship is also a funda-

mental category, inasmuch as it is immanent in all psychic

activity and combines with all the other concepts. This is because

every totality is a system of relationships just as every relation-

ship is a segment of totality. In this capacity the relationship

manifests itself from the advent of the purely physiological ac-

tivities and is again found at all levels. The most elementary

perceptions (a? shown by Kdhler with regard to the color percep-

tion of chickens) are simultaneously related to each other and

structured into organized totalities. It is useless to emphasize

analogous facts that one finds on the level of reflective thought.
The categories of ideal and of value express the same func-

tion, but in its dynamic aspect. We shall call "ideal" every system
of values which constitutes a whole, hence every final goal of

actions; and we shall call "values'* the particular values related

to this whole or the means making it possible to attain this goal.
The relations of ideal and value are therefore the same as those

of totality and relation. These ideals or value of every category
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are only totalities in process of formation, value only being the

expression of desirability at all levels. Desirability is the indica-

tion of a rupture in equilibrium or of an uncompleted totality

to whose formation some element is lacking and which tends

toward this element in order to realize its equilibrium. The
relations between ideal and value are therefore of the same

category as those of totality and of relations which is self-evident,

since the ideal is only the as yet incomplete form of equilibrium
between real totalities and values are none other than the rela-

tions of means to ends subordinated to this system. Finality is

thus to be conceived not as a special category, but as the subjec-

tive translation of a process of putting into equilibrium which

itself does not imply finality but simply the general distinction

between real equilibria and the idea equilibrium. A good example
is that of the ndrms of coherence and unity of logical thought
which translate this perpetual effort of intellectual totalities

toward equilibrium, and which therefore define the ideal

equilibrium never attained by intelligence and regulate the par-
ticular values of judgment. This is why we call the operations

relating to totality and to values "regulative function," in contra-

distinction to the explicative and implicative functions.2

How are we to consider the categories connected with adap-

tation, that is to say, with assimilation and accommodation?

Among the categories of thought there are some, as Hoeffding

says, which are more "real" (those which, besides the activity of

reason, imply a hie and a nunc inherent in experience such as

causality, substance or object, space and time, each of which

operates an indissoluble synthesis of "datum" and deduction) and

some which are more "formal" (those which, without being less

adapted, can nevertheless give rise to an unlimited deductive

elaboration, such as logical and mathematical relations). Hence it

is the former which express more the centrifugal process of

explication and accommodation and the latter which make pos-

2 In The Language and Thought of the Child, London, Routledge, 1932,

p. 236, we called "mixed function" this synthesis of implication and explica-

tion which at the present time we connect with the idea of organization, But
this amounts to the same thing since the latter presupposes a synthesis of

assimilation and accommodation.
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sible the assimilation of tilings to intellectual organization and
the construction of implications.

The implicative function comprises two functional in-

variants which are found again at ail stages, the one correspond-

ing to the synthesis of qualities, that is to say, classes (concepts or

schemata), the other to that of quantitative relations or numbers,

Ever since the formation of the sensorimotor schemata the ele-

mentary instruments of intelligence reveal their mutual de-

pendence. With regard to the explicative function, it concerns

die ensemble of operations which makes it possible to deduce

reality, in other words to confer a certain permanence upon it

while supplying the reason for its transformations. From this

point of view two complementary aspects can be distinguished in

every explication, one relating to the elaboration of objects, the

other relating to causality; the former is simultaneously the

product of the latter and conditions its development. Whence the

circle object x space and causality x time in which the inter-

dependence of functions is complicated by a reciprocal relation

of matter to form.

We see the extent^to which the functional categories of

knowledge constitute a real whole which is modeled on the system
of the functions of intelligence. This correlation becomes still

more clear on analysis of the interrelations of organization and
adaptation, on the one hand, and assimilation and accommoda-
tion, on the other.

As we have seen, organization is the internal aspect of adapta-
tion, when the interdependence of already adapted elements and
not the adaptational process in action is under consideration.

Moreover, adaptation is only organization grappling with the
actions of the environment. Now this mutual dependence is

found again, on the level of intelligence, not only in the inter-

action of rational activity (organization) and of experience
(adaptation) which the whole history of scientific thought reveals
are inseparable but also in the correlation of the functional

categories: Any objective or causal spatial-temporal structure is

only possible with logical-mathematical deduction, these two
kinds of reality thus forming mutually interconnected systems of
totalities and relations. With regard to the circle of accommoda-
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tion and assimilation that is to say, of explication and implica-
tion the question raised by Hume concerning causality illus-

trates it clearly. How can the concept of cause be simultaneously
rational and experimental? If one puts causality in a purely
formal category reality escapes it (as E. Meyerson has admirably

shown) and if one reduces it to the level of a simple empirical

sequence, necessity vanishes. Whence the Kantian solution taken

up by Brunschvicg according to which it is an "analogy of ex-

perience," an irreducible interaction between the relation of

implication and the spatial-temporal known data. The same can

be said of the other "real" categories: They all presuppose impli-
cation although constituting accommodations to external known
data. Inversely, classes and numbers could not be constructed

without connection with the spatial-temporal series inherent in

objects and their causal relations.

Finally, it remains for us to note that, if every organ of a

living body is organized, so also every element of an intellectual

organization also constitutes an organization. Consequently the

functional categories of intelligence, while developing along the

major lines of the essential mechanisms of organization, assimila-

tion and accommodation, themselves comprise aspects correspond-

ing to those three functions, the more so since the latter are

certainly vicarious and so constantly change in point of applica-

tion. The manner in which the functions which thus characterize

the chief categories of the mind create their own organs and

crystallize into structures is another question which we shall not

take up in this introduction since this whole work is devoted to

study of the beginnings of this construction. To prepare for this

analvsis it is simply fitting to say a few more words about the

hereditary structures which make this mental structuring possible.

3. HEREDITARY STRUCTURES AND THEORIES OF
ADAPTATION. Two kinds of hereditary realities exist, as

we have seen, which affect the development of human reason: the

functional invariants connected with the general heredity of the

living substance, and certain structural organs or qualities, con-

nected with man's particular heredity and serving as elementary

instruments for intellectual adaptation. It is therefore fitting to
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examine how the hereditary structures prepare the latter and

how biological theories of adaptation are able to cast light on the

theory of intelligence.

The reflexes and the very morphology of the organs with

which they are connected constitute a sort of anticipatory knowl-

edge of the external environment, an unconscious and entirely

material knowledge but essential to the later development of real

knowledge. How is such an adaptation of hereditary structures

possible?

This biological problem is insoluble at present, but a brief

summary of the discussions to which it has given and still gives

rise seems useful to us, for the different solutions supplied are

parallel to the various theories of intelligence and can thus il-

luminate the latter by setting off the generality of their mecha-

nism. Five principal points of view exist concerning adaptation

and each one corresponds, mutatis mutandis, to one of the in-

terpretations of intelligence as such. Of course this does not mean
that if a certain author chooses one of the five characteristic

doctrines that can be discerned in biology he is forced by this to

adopt the corresponding attitude in psychology; but whatever

the possible combinations with regard to the opinions of the

writers themselves may be, "common mechanisms" undeniablv

exist between biological and psychological explanations of gen-

eral and intellectual adaptation.
The first solution is that of Lamarckism according to which

the organism is fashioned from the outside by the environment

which, by its constraints, trains the formation of individual habits

or accommodations which, becoming hereditarily fixed, fashion

the organs. There corresponds to this biological hypothesis of

the primacy of habit associationism in psychology according to

which knowledge also results from acquired habits without there

being any internal activity which would constitute intelligence as

such to condition those acquisitions.

Vitalism, on the other hand, interprets adaptation by at-

tributing to the living being a special power to construct useful

organs. So also intellectualism explains intelligence by itself by

endowing it with an innate faculty for knowing and by consider-
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ing its activity as a primary fact whence everything on the

psychic plane derives.

With regard to preformism, the structures have a purely
endogenous origin, virtual variations being made up-to-date

simply by contact with the environment which thus only plays
a role of "detector." It is through the same sort of reasoning that

various epistemological and psychological doctrines that can be

labeled apriorism consider mental structures as being anterior to

experience which simply gives them the opportunity to manifest

themselves without explaining them in any respect. Whether
structures are considered to be psychologically innate, as they
are thought to be by the classic proponents of innate ideas, or

merely as logically eternal, "subsisting" in an intelligible world
in which reason participates, is of little importance. They are

preformed in the subject and not elaborated by him as a function

of his experience. The most parallel excesses in this respect were
committed in biology and in logic. Just as a hypothesis was made
of a preformation of all the "genes" which were made manifest

in the course of evolution including genes injurious to the

species so also Russell came to allege that all the ideas germinat-

ing in our brains have existed for all eternity, including false

ideas 1

A separate place could be set aside for the biological doctrine

of "emergent evolution," according to which structures appear as

irreducible syntheses succeeding each other in a sort of con-

tinuous creation, parallel to the theory of "shapes" or "Gestalt"

in psychology. But actually only a more dynamic apriorism of

intention is involved which, in its particular explanations, only
amounts to apriorism properly so called to the extent that it is

not frankly directed toward the fifth solution.

The fourth point of view which we shall call mutationalism

is held by biologists who, without believing in preformation, also

believe that structures appear in a purely endogenous way but

then consider them as arising by chance from internal transforma-

tions and adapting to the environment due to a selection after

the event. Now, if one transposes this method of interpretation
to the level of nonhereditary adaptations one finds it is parallel

to the schema of "trials and errors" belonging to pragmatism or
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to conventionalism: according to this schema, the adjustment of

behavior patterns is also explained by selection after the event

of behavior arising by chance in relation to the external environ-

ment. For example, according to conventionalism Euclidean

space with three dimensions seems to us more "true" than the

other kinds of space because of the structure of our organs of

perception, and is simply more "convenient" because it permits

a better adjustment of those organs to the known data of the

external world.

Finally, according to a fifth solution, the organism and the

environment form an indissoluble entity, that is to say, beside

chance mutations there are adaptional variations simultaneously

involving a structuring of the organism and an action of the en-

vironment, the two being inseparable from each other. From the

point of view of awareness, that means that the subject's activity

is related to the constitution of the object, just as the latter in-

volves the former. This is the affirmation of an irreducible inter-

dependence between experience and reasoning. Biological rela-

tivity is thus extended into the doctrine of the interdependence

of subject and object, of assimilation of the object by the subject

and of the accommodation of the latter to the former.

The parallel between the theories of adaptation and those

of intelligence having been outlined, study of the development of

the latter will of course determine the choice it is fitting to make

between those different possible hypotheses. However, in order

to prepare for this choice and primarily in order to expand our

concept of adaptation given the continuity of the biological

processes and the analogy of the solutions that an attempt has

been made to supply on the different planes on which this prob-

lem is encountered we have analyzed on the plane of the

hereditary morphology of the organism a case of "kinetogenesis"

suitable for illustrating the different solutions we have just

catalogued.
3

&For details, see our two articles: Les races lacustres de la 'Limnaea

stagnalis' and Recherches sur les rapports de Fadaptation h<rdditaire avec le

milieu, Bulletin biologique de la France et de la Betgiqu t LXH, 1929, pp.
424-455; and 2. Adaptation de la Limnaea stagnalis aux milieux lacustres de
la Suisse romande, Revue Suisse de Zoologie, XXXVI, pp. 263-531,
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There is found in almost all European and Asian marshes an

aquatic mollusc, the Limnaea stagnalis (L.) which is typically

elongated in shape. Now in the great lakes of Switzerland,

Sweden, etc., this species is of a lacustrine variety, shortened and

globular, whose form can easily be explained by the animal's

motor accommodation, during growth, to the waves and move-

ment of the water. After having verified this explanation experi-

mentally, we succeeded in proving, by means of many breedings

in the aquarium, that this shortened variety whose geological

history can be followed from the paleolithic age to our own,

became hereditary and perfectly stable (those genotypes obey in

particular the laws of Mendelian segregation) in the places most

exposed to the winds in the lakes of Neuchitel and Geneva.

Thus it appears at first glance as though the Lamarckian

solution fits such a case: The habits of contraction acquired
under the influence of waves would have ended by transmitting
themselves hereditarily in a morphologico-reflex ensemble con-

stituting a new race. In other words, the phenotype would be

imperceptibly transformed into a genotype by the lasting action

of the environment. Unfortunately, in the case of the Limnaea as

in all others, the laboratory experiment (breeding in an agitator

producing an experimental contraction) does not show a trace

of the hereditary transmission of acquired characteristics. More-

over the lakes of medium size do not have all the shortened

varieties. If there is an influence of the environment in the con-

stitution of hereditary contraction this influence is subjected to

thresholds (of intensity, duration, etc) and the organism, far

from suffering it passively, reacts actively by an adaptation which

transcends simple imposed habits.

Regarding the second solution, vitalism would not be able

to explain the particulars of any adaptation. Why does the un-

conscious intelligence of the species, if it exists, not intervene

everywhere it could be useful? Why did contraction take cen-

turies to appear after the post glacial stocking of the lakes and

why does it not yet exist in all the lakes?

The same objections apply to the solution of the problem
in accordance with the theory of preformation.

On the other hand, the fourth solution appears to be im-
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pregnable to attack. According to the theory of mutation the

hereditary shortened structures would be due to chance endoge-

nous variations (that is to say, with no relation to the environ-

ment nor with the phenotypic individual adaptations) and it

would only be after the event that these forms, better preadapted

than the others to the rough zones of the lakes, would multiply

in the very places from which the elongated shapes would be ex-

cluded by natural selection. Chance and selection after the event

would thus account for adaptation without any mysterious action

of the environment on hereditary transmission, whereas the

adaptation of non-hereditary individual variations would remain

connected with the environmental action. But, in the case of our

Limnaea, two strong objections to such an interpretation can be

made. In the first place, if the elongated forms of the species

could not endure as such in the parts of the lakes where the

water is roughest, on the other hand the shortened genotypes can

live in all the environments in which the species is represented,

and we have introduced some to a new climate years ago, in a

stagnant pond in the Swiss Plateau. If it were, therefore, a ques-

tion of chance mutations, those genotypes should be scattered

everywhere; but, in fact, they only appeared in lacustrine en-

vironments and moreover in those most exposed to the wind,

precisely where the individual or phenotypic adaptation to the

waves is most evident! In the second place, selection after the

event is, in the case of the Limnaea, useless and impossible, for

the elongated forms can themselves give rise to shortened varia-

tions which are not or not yet hereditary. One cannot therefore

speak of chance mutations or of selection after the event to ex-

plain such adaptation.
Therefore only a fifth and last solution remains: This is to

admit the possibility of hereditary adaptations simultaneously

presupposing an action of the environment and a reaction of the

organism other than the simple fixation of habits. As early as the

morphologico-reflex level there exist interactions between the

environment and the organism which are such that the latter,

without passively enduring the constraint of the former, nor limit-

ing itself on contact with it to manifesting already preformed
structures, reacts by an active differentiation of reflexes (in the
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particular case by a development of the reflexes of pedal ad-

iierence and of contraction) and by a correlative morphogenesis.
in other words, the hereditary fixation of phenotypes or indi-

vidual adaptations is not due to the simple repetition of habits

which gave rise to them but to a mechanism sui generis which,

through recurrence or anticipation, leads to the same result on
the morphologico-reflex level.

Concerning the problem of intelligence, the lessons fur-

nished by such an example seem to us to be the following. From
its beginnings, due to the hereditary adaptations of the organism,

intelligence finds itself entangled in a network of relations be-

tween the organism and the environment. Intelligence does not

therefore appear as a power of reflection independent of the par-
ticular position which the organism occupies in the universe but

is linked, from the very outset, by biological apriorities. It is not

at all an independent absolute, but is a relationship among
others, between the organism and things. If intelligence thus

extends an organic adaptation which is anterior to it, the progress
of reason doubtless consists in an increasingly advanced acquisi-
tion of awareness of the organizing activity inherent in life

itself, and the primitive stages of psychological development only
constitute the most superficial acquisitions of awareness of this

work of organization. A fortiori the morphologico-reflex struc-

tures manifested by the living body, and the biological assimila-

tion which is at the point of departure of the elementary forms

of psychic assimilation would be nothing other than the most

external and material outline of the adaptation whose profound
nature the higher forms of intellectual activity would express

increasingly well. One can therefore believe that intellectual

activity, departing from a relation of interdependence between

organism and environment, or lack of differentiation between

subject and object, progresses simultaneously in the conquest of

things and reflection on itself, these two processes of inverse

direction being correlative. From this point of view, physiologi-
cal and anatomical organization gradually appears to conscious-

ness as being external to it and intelligent activity is revealed for

that reason as being the very essence of the existence of our sub-

jects. Whence the reversal which is at work in* perspectives as
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mental development progresses and which explains why the

power of reason, while extending the most central biological

mechanisms, ends by surpassing them at the same time in comple-

mentary externalization and internalization.



PARTI

Elementary Sensorimotor Adaptations

Intelligence does not by any means appear at once derived

from mental development, like a higher mechanism, and radi-

cally distinct from those which have preceded it. Intelligence

presents, on the contrary, a remarkable continuity with the

acquired or even inborn processes on which it depends and at the

same times makes use of. Thus, it is appropriate, before analyzing

intelligence as such, to find out how the formation of habits and
even the exercise of the reflex prepare its appearance. This is

what we are going to do in the first part, dedicating one chapter
to the reflex and to the psychological questions that it raises, and
a second chapter to the various acquired associations or elemen-

tary habits.
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CHAPTER ONE

THE FIRST STAGE:

The Use of Reflexes

If, In order to analyze the first mental acts, we refer to

hereditary organic reactions, we must study them not for their

own sake but merely so that we may describe in toto the way in

which they affect the individual's behavior. We should begin,
therefore, by trying to differentiate between the psychological

problem of the reflexes and the strictly biological problem.
Behavior observable during the first weeks of life is very

complicated, biologically speaking. At first there are very differ-

ent types of reflexes involving the medulla, the bulb, the optic
commissures, the ectoderm itself; moreover, from reflex to in-

stinct is only a difference of degree. Next to the reflexes of the

central nervous system are those of the autonomic nervous system
and all the reactions due to "protopathic" sensibility. There is,

above all, the whole group of postural reflexes whose importance
for the beginnings of the evolution of the mind has been demon-
strated by H. Wallon. It is hard to envisage the organization of

the foregoing mechanisms without giving the endocrine processes
their just due as indicated by so many learned or spontaneous
reactions. Physiological psychology is confronted at the present
time by a host of problems which consist of determining the

effects on the individual's behavior of each of these separate
mechanisms. H. Wallon analyzes one of the most important of

these questions in his excellent book on the disturbed child

(I'Enfant turbulent): "Is there an emotional stage, or a stage of

postural and extrapyramidal reactions prior to the sensorimotor

or cortical stage?" Nothing better reveals the complexity of ele-

23
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mentary behavior and the need to differentiate between the

successive stages of concurrent physiological systems than Wal-

lon's scholarly study of their genesis in which a wealth of patho-

logic material always substantiates his analysis.

Notwithstanding the fascinating conclusions thus reached,

it seems to us difficult at the present time to go beyond a general

description when it comes to grasping the continuity between the

earliest behavior of the nursling and the future intellectual be-

havior. That is why, although in complete sympathy with Wal-

lon's attempt to identify psychic mechanisms with those of life

itself, we believe we should limit ourselves to emphasizing func-

tional identity, from the point of view of simple external be-

havior.

In this respect the problem which arises in connection with

reactions in the first weeks is only this: How do the sensorimotor,

postural, and other reactions, inherent in the hereditary equip-

ment of the newborn child, prepare him to adapt himself to his

external environment and to acquire subsequent behavior dis-

tinguished by the progressive use of experience?

The psychological problem begins to pose itself as soon as

the reflexes, postures, etc., are considered no longer in connection

with the internal mechanism of the living organism, but rather

in their relationships to the external environment as it is sub-

jected to the individual's activity. Let us examine, from this point
of view, the various fundamental reactions in the first weeks:

sucking and grasping reflexes, crying and vocalization,
1 move-

ments and positions of the arms, the head or the trunk, etc.

What is striking about this is that such activities from the

start of their most primitive functioning, each in itself and some
in relation to others, give rise to a systematization which exceeds

their automatization. Almost since birth, therefore, there is **be-

havior'' in the sense of the individual's total reaction and not only
a setting in motion of particular or local automatizations only
interrelated from within. In other words, the sequential mani-

festations of a reflex such as sucking are not comparable to the

periodic starting up of a motor used intermittently, but constitute

1 We shall return to the subject of prehension, vision and vocalization in

the course of Chapter II.
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an historical development so that each episode depends on pre-

ceding episodes and conditions those that follow in a truly

organic evolution. In fact, whatever the intensive mechanism of

this historical process may be, one can follow the changes from
the outside and describe things as though each particular reaction

determined the others without intermediates. This comprises
total reaction, that is to say, the beginning of psychology.

1. SUCKING REFLEXES. Let us take as an example the

sucking reflexes or the instinctive act of sucking; these reflexes

are complicated, involving a large number of afferent fibers of

the trigeminal and the glossopharyngeal nerves as well as the

efferent fibers of the facial, the hypoglossal and the masseteric

nerves, all of which have as a center the bulb of the spinal cord.

First here are some facts:

Observation Jf, From birth sucking-like movements may be observed:

impulsive movement and protrusion of the lips accompanied by dis-

placements of the tongue, while the arms engage in unruly and more or

less rhythmical gestures and the head moves laterally, etc.

As soon as the hands rub the lips the sucking reflex is released.

The child sucks his fingers for a moment but of course does not know
either how to keep them in his mouth or pursue them with his lips.

Lucienne and Laurent, a quarter of an hour and a half hour after

birth, respectively, had already sucked their hand like this: Lucienne,
whose hand had been immobilized due to its position, sucked her

fingers for more than ten minutes.

A few hours after birth, first nippleful of collostrum. It is known
how greatly children differ from each other with respect to adaptation
to this first meal. For some children like Lucienne and Laurent, con-

tact of the lips and probably the tongue with the nipple suffices to

produce sucking and swallowing. Other children, such as Jacqueline,
have slower coordination: the child lets go of the breast every moment
without taking it back again by himself or applying himself to it as

vigorously when the nipple is replaced in his mouth. There are some

children, finally, who need real forcing: holding their head, forcibly

putting the nipple between the lips and in contact with the tongue, etc.

Observation 2. The day after birth Laurent seized the nipple with his

lips without having to have it held in his mouth. He immediately
seeks the breast when it escapes him as the result of some movement.

During the second day also Laurent again begins to make sucking-
like movements between meals while thus repeating the impulsive
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movements of the first day: His lips open and dose as if to receive a

real nippleful, but without having an object. This behavior subse-

quently became more frequent and we shall not take it up again.

The same day the beginning of a sort of reflex searching may be

observed in Laurent, which will develop on the following days and

which probably constitutes the functional equivalent of the gropings

characteristic of the later stages (acquisition of habits and empirical in-

telligence). Laurent is lying on his back with his mouth open, his lips

and tongue moving slightly in imitation of the mechanism of sucking,

and his head moving from left to right and back again, as though

seeking an object. These gestures are either silent or interrupted by

grunts with an expression of Impatience and of hunger.

Observation 3. The third day Laurent makes new progress in hi& ad-

justment to the breast. All he needs in order to grope with open mouth
toward final success is to have touched the breast or the surrounding

teguments with his lips. But he hunts on the wrong side as well as on
the right side, that is to say, the side where contact has been made.

Observation 4. Laurent at 0;0 (9) is lying in bed and seeks to suck,

moving his head to the left and to the right. Several times he rubs his

lips with his hand which he immediately sucks. He knocks against a

quilt and a wool coverlet; each time he sucks the object only to re-

linquish it after a moment and begins to cry again. When he sucks his

hand he does not turn away from it as he seems to do with the wool-

ens, but the hand itself escapes him through lack of coordination; foe

then immediately begins to hunt again.

Observation 5. As soon as his cheek comes in contact with the breast,

Laurent at 0;0 (12) applies himself to seeking until he finds drink. His
search takes its bearings: immediately from the correct side, that is

to say, the side where he experienced contact.

At 0;0 (20) he bites the breast which is given him, 5 on. from the

nipple. For a moment he sucks the skin which he then lets go in order
to move his mouth about 2 cm. As soon as he begins sucking again he

stops. In one of his attempts he touches the nipple with the outside of

his lips arid he does not recognize it. But, when his search subsequently
leads him accidentally to touch the nipple with the niucosa of the

upper lip (his mouth being wide open), he at once adjusts his lips and

begins to suck.

The same day, same experiment: after having sucked the skin for
several seconds, he withdraws and begins to cry. Then he begins again,
withdraws again, but without crying, and takes it again 1 on. away; he

keeps this up until he discovers the nipple.

Observation tf.The same day I hold out my crooked index finger to

Laurent, who is crying from hunger (but intermittently and without
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violence). He immediately sucks it but rejects it after a few seconds

and begins to cry. Second attempt: same reaction. Third attempt: he

sucks it, this time for a long time and thoroughly, and it is I who re-

tract it after a few minutes.

Observation 7. Laurent at 0;0 (21) is lying on his right side, his arms

tight against his body, his hands clasped, and he sucks his right thumb

at length while remaining completely immobile. The nurse made the

same observation on the previous day. I take his right hand away and

he at once begins to search for it, turning his head from left to right.

As his hands remained immobile due to his position, Laurent found

his thumb after three attempts: prolonged sucking begins each time.

But, once he has been placed on his back, he does not know how to co-

ordinate the movement of the arms with that of the mouth and his

hands draw back even when his lips are seeking them.

At Q;0 (24) when Laurent sucks his thumb, he remains completely

immobile (as though having a nippleful: complete sucking, pantings,

etc.).
When his hand alone grazes his mouth, no coordination.

Observation #.-At 0;0 (21): Several times I place the back of rny index

finger against his cheeks. Each time he turns to the correct side while

opening his mouth. Same reactions with the nipple.

Then I repeat the same experiments as those in observation 5. At

0;0 (21) Laurent begins by sucking the teguments with which he comes

in contact. He relinquishes them after a moment but searches with

open mouth, while almost rubbing the skin with his lips. He seizes the

nipple as soon as he brushes against it with the mucosa of his lower lip.

That evening, the same experiment, but made during a nursing

which has been interrupted for this purpose. Laurent is already half

asleep; his arms hang down and his hands are open (at the beginning

of the meal his arms are folded against his chest and his hands are

clasped). His mouth is placed against the skin of the breast about 5 cm.

from the nipple. He immediately sucks without reopening his eyes

but, after a few moments, failure awakens him. His eyes are wide open,

his arms flexed again and he sucks with rapidity. Then he gives up, in

order to search a little further away, on the left side which happens by

chance to be the correct side. Again finding nothing, he continues to

change places on the left side, but the rotatory movement which he

thus gives his head results in making him let go the breast and go off on

a tangent. In the course of this tangential movement he knocks against

the nipple with the left commissure of his lips and everything that hap-

pens would seem to indicate that he recognizes it at once. Instead of

groping at random, he only searches in the immediate neighborhood

of the nipple. But as the lateral movements of his head made him

describe a tangential curve opposite and not parallel to the curve of
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the breast, he oscillates in space guided only by light, haphazard con-

tacts with the breast. It takes a short time for these increasingly lo-

calized attempts to be successful. This last phase of groping has been

noteworthy for the speed with which each approach to it has been fol-

lowed by an attempt at insertion of the nipple, while the lips open

and close with maximum vigor; and noteworthy also for the progres-

sive adjusting of the tangential movements around the points of

contact.

At 0;0 (23) a new experiment. Laurent is 10 cm. from the breast,

searching for it on the left and on the right. While he searches on the

left the nipple touches his right cheek. He immediately turns and

searches on the right. He is then moved 5 cm. away. He continues to

search on the correct side. He is brought nearer as soon as he grasps

the skin; he gropes and finds the nipple.

Same experiment and same result that evening. But, after several

swallows, he is removed. He remains oriented to the correct side,

At 0;0 (24) Laurent, during the same experiments, seems much

faster. To localize his search it suffices for the nipple to be brushed by
the outside of his lips and no longer only by the mucosa. Besides, as

soon as he has noticed the nipple, his head's lateral movements be-

come more rapid and precise (less extensive). Finally, it seems that he

is henceforth capable not only of lateral movements but also of rais-

ing his head when his upper lip touches the nipple,

Observation 9.At 0;0 (22) Laurent is awakened an hour after his

meal, and only cries faintly and intermittently. I place his right hand

against his mouth but remove it before he begins to suck. Then, seven

times in succession he does a complete imitation of sucking, opening
and closing his mouth, moving his tongue, etc.

Observation 10. Here are two facts revealing the differences in adapta-
tion according to whether the need for nourishment is strong or weak.

At 0;0 (25) Laurent is lying on his back, not very hungry (he has not

cried since his last meal) and his right cheek is touched by the nipple.
He turns to the correct side but the breast is removed to a distance of

5 to 10 cm. For a few seconds he reaches in the right direction and

then gives up. He is still lying on his back, facing the ceiling; after a

moment his mouth begins to move slightly, then his head moves from

side to side, finally settling on the wrong side. A brief search in this

direction, then crying (with commissures of the lip lowered, etc.), and
another pause. After a moment, another search in the wrong direction.

No reaction when the middle of his right cheek is touched. Only
when the nipple touches his skin about I cm. from his lips does lie

turn and grasp it.

On reading this description it would seem as though all the prac-
tice of the last weeks were in vain. It would seem, above all, that the ex-
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citation zone of the reflex stops about 1 cm. from the lips, and that the

cheek itself is insensitive. But on the next day the same experiment

yields opposite results, as we shall see.

At 0;0 (26) Laurent is lying on his back, very hungry. I touch the

middle of his cheek with my index finger bent first to the right, then to

the left; each time he immediately turns to the correct side. Then he
feels the nipple in the middle of his right cheek. But, as he tries to

grasp it, it is withdrawn 10 cm. He then turns his head in the right
direction and searches. He rests a moment, facing the ceiling, then his

mouth begins to search again and his head immediately turns to the

right side. This time he goes on to touch the nipple, first with his nose

and then with the region between his nostrils and lips. Then he twice

very distinctly repeats the movement observed at 0;0 (24) (see Obs. 8):

He raises his head in order to grasp the nipple. The first time he just
catches the nipple with the corner of his lips and lets it go. A second
or two later, he vigorously lifts his head and achieves his purpose.

The way in which he discerns the nipple should be noted; at

0;Q (29) he explores its circumference with open and motionless lips
before grasping it.

The theoretical importance of such observations seems to us

to be as great as their triteness.2 They make it possible for us to

understand how a system of pure reflexes can comprise psycho-

logical behavior, as early as the systematization of their function-

ing. Let us try to analyze this process in its progressive adapta-
tional and organization aspects.

2. THE USE OF REFLEXES. Concerning its adaptation,
it is interesting to note that the reflex, no matter how well en-

dowed with hereditary physiological mechanism, and no matter

how stable its automatization, nevertheless needs to be used in

order truly to adapt itself, and that it is capable of gradual ac-

commodation to external reality.

Let us first stress this element of accommodation. The suck-

ing reflex is hereditary and functions from birth, influenced

either by diffuse impulsive movements or by an external excitant

(Obs. 1); this is the point of departure. In order that a useful

2 We are particularly happy to mention their agreement with those of

R. Ripin and H. Hetzer: Fruhestes Lernen des Sauglings in der Ernahrungs-
situation, Zeitschr. f. PsychoL, 118, 1930, pp. 82-127. Observations of our chil-

dren, made several years ago, were independent of the latter which makes
their convergence a real one.
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function may result, that is to say, swallowing, it often suffices to

put the nipple in the mouth of the newborn child, but, as we

know (Obs. 1), it sometimes happens that the child does not adapt

at the first attempt. Only practice will lead to normal function-

ing. That is the first aspect of accommodation: contact with the

object modifies, in a way, the activity of the reflex, and, even if

this activity were oriented hereditarily to such contact, the

latter is no less necessary to the consolidation of the former. This

is how certain instincts are lost or certain reflexes cease to func-

tion normally, due to the lack of a suitable environment,3 More-

over, contact with the environment not only results in developing

the reflexes, but also in coordinating them in some way. Observa-

tions 2, 3, 5 and 8 show how the child, who first does not know

how to suck the nipple when it is put in his mouth, grows in-

creasingly able to grasp and even to find it, first after direct

touch, then after contact with any neighboring region.
4

How can such accommodations be explained? It seems to us

difficult to invoke from birth the mechanism of acquired as-

sociations, in the limited sense of the term, or of "conditioned

reflexes," both of which imply systematic training. On the con-

trary, the examining of these behavior patterns reveals at once

the respects in which they differ from acquired association*:

Whereas with regard to the latter, including conditioned re-

flexes, association is established between a certain perception,

3 Thus Larguier des Brancels (Introduction & la Psychology, 1921, p. 178),

after recalling Spalding's famous experiments concerning the decline o

instincts in newly hatched chickens, adds: "The sucking instinct is transitory.

A calf which has been separated from its mother and fed by hand for a day

or two and then is taken to another cow, more often than not refuses to nurse,

The child behaves somewhat similarly. If he is first spoon-fed, he subse-

quently has great difficulty in taking the breast again."

4 See Preyer (L'Ame de FEnfant, translated by Variguy, 1887, pp. 213-217),

in particular the following lines: "To be sure, sucking is not as fruitful the

first as the second day and I have often observed in normal newborn children

(1869) that attempts at sucking were completely vain in the first hours of

life: when I made the experiment of putting an ivory pencil in their mouth,

they were still uncoordinated" (p. 215). Also: "It is well known that newborn

children, when put to the breast do not find the nipple without help; they

only find it by themselves a few days later (in one case only on the eighth

day), that is to say, later than animals" (pp. 215-216). And: "When the child

is put to the breast the nipple often does not enter his mouth and he sucks

the neighboring skin; this is still evident in the third week . . /' (p. 216).
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foreign to the realm of the reflex, and the reflex itself (for

example, between a sound, a visual perception, etc., and the

salivary reflex), according to our observations, it is simply the

reflex's own sensibility (contact of the lips with a foreign body)
which is generalized, that is to say, brings with it the action of

the reflex in increasingly numerous situations. In the case of

Observations 2, 3, 5 and 8, for example, accommodation consists

essentially of progress in the continuity of the searching. In the

beginning (Obs. 2 and 3) contact with any part of the breast

whatever sets in motion momentary sucking of this region, im-

mediately followed by crying or a desultory search, whereas after

several days (Obs. 5), the same contact sets in motion a groping

during which the child is headed toward success. It is very in-

teresting, in the second case, to see how the reflex, excited by each

contact with the breast, stops functioning as soon as the child

perceives that sucking is not followed by any satisfaction, as is

the taking of nourishment (see Obs. 5 and 8), and to see how the

search goes on until swallowing begins. In this regard, Observa-

tions 2 to 8 confirm that there is a great variety of kinds of ac-

commodation. Sucking of the eider-down quilt, of the coverlet,

etc., leads to rejection, that of the breast to acceptance; sucking
of the skin (the child's hand, etc.) leads to acceptance if it is only
a matter of sucking for the sake of sucking, but it leads to re-

jection (for example when it involves an area of the breast other

than the nipple) if there is great hunger; the paternal index

finger (Obs. 6) is rejected when the child is held against the breast,

but is accepted as a pacifier, etc. In all behavior patterns it seems

evident to us that learning is a function of the environment.

Surely all these facts admit of a physiological explanation

which does not at all take us out of the realm of the reflex. The

"irradiations," the "prolonged shocks," the "summations" of ex-

citations and the intercoordination of reflexes probably explains

why the child's searching becomes increasingly systematic, why
contact which does not suffice to set the next operation in motion,

does suffice in doing so a few days later, etc. Those are not neces-

sarily mechanisms which are superposed on the reflex such as

habit or intelligent understanding will be, later. But it remains

no less true that the environment is indispensable to this operzi-
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tion, in other words, that reflex adaptation is partly accommoda-

tion. Without previous contact with the nipple and the experi-

ence of imbibing milk, it is very likely that the eider-down quilt,

the wool coverlet, or the paternal index finger, after setting in

motion the sucking reflex, would not have been so briskly re-

jected by Laurent.5

But if, in reflex adaptation, allowances must be made for

accommodation, accommodation cannot be dissociated from

progressive assimilation, inherent in the very use of the reflex.

In a general way, one can say that the reflex is consolidated and

strengthened by virtue of its own functioning. Such a fact is the

most direct expression of the mechanism of assimilation. As-

similation is revealed, in the first place, by a growing need for

repetition which characterizes the use of the reflex (functional

assimilation) and, in the second place, by this sort of entirely

practical or sensorimotor recognition which enables the child

to adapt himself to the different objects with which his lips come

in contact (recognitory and generalizing assimilations).

The need for repetition is in itself alone very significant;

in effect, it is a question of a behavior pattern which shows a

history and which proceeds to complicate the simple stimuli

connected with the state of the organism considered at a given

moment in time. A first stimulus capable of bringing the reflex

into play is contact with an external object. Preyer thus set in

motion the sucking movements of a newborn child by touching

his lips, and Observation 1 shows us that children suck their

hand a quarter of an hour or half an hour after birth. In the

second place, there are internal stimuli, connected with the

somato-affective states: diffuse impulsive movements (Obs. 1) or

excitations due to hunger. But to these definite excitations, con-

nected with particular moments in the life of the organism, there

is added, it seems to us, the essential circumstance that the very

repetition of the reflex movements constitutes a cynamogeny for

them. Why, for instance, does Lucienne suck her fingers soon

after birth for ten minutes in succession? This could not be

cin animals every slightly complicated reflex mechanism occasions re-

actions of the same kind. The beginnings of copulation in the mollusks,
for example, give way to very strange gropings before the act is adapted.
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because of hunger, since the umbilical cord had just been cut.

There certainly is an external excitant from the moment the

lips touch the hand. But why does the excitation last, in such a

case, since it does not lead to any result except, precisely, to the

use of the reflex? It therefore seems that, from the start of this

primitive mechanism, a sort of circular process accompanies the

function, the activity of the reflex having augmented due to its

own use. If this interpretation remains doubtful, in so far as the

point of departure is concerned, it obtains increasingly, on the

other hand, with regard to subsequent behavior patterns. After

the first feedings one observes, in Laurent (Obs. 2), sucking-like

movements, in which it is difficult not to see a sort of autoexcita-

tion. Besides, the progress in the search for the breast in Ob-

servations 2-5 and 8 seems also to show how much the function

itself strengthened the tendency to suck. The counterproof of

this is, as we have seen, the progressive decay of reflex mecha-

nisms which are not used. How to interpret these facts? It is

self-evident that "circular reaction/
1

in Baldwin's sense of the

term, could not yet be involved, that is to say, the repetition of

a behavior pattern acquired or in the process of being acquired,

and of behavior directed by the object to which it tends. Here it

is only a matter of reflex and not acquired movements, and of

sensibility connected with the reflex itself and not with the

external objective. Nevertheless the mechanism is comparable
to it from the purely functional point of view. It is thus very

clear, in Observation 9, that the slightest excitation can set in

motion not only a reflex reaction but a succession of seven re-

actions. Without forming any hypothesis on the way of conserv-

ing this excitation, or a fortiori, without wanting to transform

this repetition into intentional or mnemonic behavior, one is

compelled to state that, in such a case, there is a tendency toward

repetition, or, in objective terms, cumulative repetition.

This need for repetition is only one aspect of a more general

process which we can qualify as assimilation. The tendency of

the reflex being to reproduce itself, it incorporates into itself

every object capable of fulfilling the function of excitant. Two
distinct phenomena must be mentioned here, both equally

significant from this particular point of view.
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The first is what we may call "generalizing assimilation/'

that is to say, the incorporation of increasingly varied objects

into the reflex schema. When, for example, the child is hungry
but not sufficiently so to give way to rage and to crying, and his

lips have been excited by some accidental contact, we witness

the formation of this kind of behavior pattern, so important due

to its own future developments and the innumerable analogous
cases which we shall observe in connection with other schemata.

Thus, according to chance contacts, the child, from the first

two weeks of life, sucks his fingers, the fingers extended to him,
his pillow, quilt, bedclothes, etc.; consequently he assimilates

these objects to the activity of the reflex.

To be sure, we do not claim, when speaking of "generaliz-

ing" assimilation, that the newborn child begins by distinguish-

ing a particular object (the mother's breast) and subsequently

applies to other objects the discoveries he has made about this

first one. In other words, we do not ascribe to the nursling con-

scious and intentional generalization with regard to transition

from the particular to the general, especially as generalization, in

itself intelligent, never begins by such a transition but always

proceeds from the undifferentiated schema to the individual and
to the general, combined and complementary. We simply main-

tain that, without any awareness of individual objects or of

general laws, the newborn child at once incorporates into the

global schema of sucking a number of increasingly varied objects,
whence the generalizing aspect of this process of assimilation.

But is it not playing on words to translate a fact so simple into

the language of assimilation? Would it not suffice to say "the

setting in motion of a reflex by a class of analogous excitants?"

And, if one sticks to the term assimilation, must the conclusion

then be reached that the nonhabitual excitants of any reflex (for

example the aggregate of objects capable of setting in motion
the palpebral reflex when they approach the eye) give rise to an
identical phenomenon of generalizing assimilation? There is

nothing to it. What does present a particular and truly psycho-
logical problem, in the case of the sucking reflex, is that the as-

similation of objects to its activity will gradually be generalized
until, at the stage of acquired circular reactions and even at the



THE USE OF REFLEXES 35

stage of intentional movements, it gives birth to a very complex
and strong schema. From the end of the second month the child

will suck his thumb systematically (with acquired coordination

and not by chance), then at nearly five months his hands will

carry all objects to his mouth and he will end by using these be-

havior patterns to recognize bodies and even to compose the first

form of space (Stern's "buccal space"). It is thus certain that the

first assimilations relating to sucking, even if they reveal a lack

of differentiation between contact with the breast and contact

with other objects, are not simple confusion destined to disappear
with progress in nutrition, but constitute the point of departure
for increasingly complex assimilations.

How to interpret this generalizing assimilation? The sucking
reflex can be conceived as a global schema of coordinated move-
ments which, if it is accompanied by awareness, certainly does

not give rise to perception of objects or even of definite sensorial

pictures but simply to an awareness of attitudes with at most some
sensorimotor integration connected with the sensibility of the

lips and mouth. Now this schema, due to the fact that it lends

itself to repetitions and to cumulative use, is not limited to

functioning under compulsion by a fixed excitant, external or

internal, but functions in a way for itself. In other words, the

child does not only suck in order to eat but also to elude

hunger, to prolong the excitation of the meal, etc., and lastly, he

sucks for the sake of sucking. It is in this sense that the object

incorporated into the sucking schema is actually assimilated to

the activity of this schema. The object sucked is to be conceived,

not as nourishment for the organism in general, but, so to speak,

as aliment for the very activity of sucking, according to its vari-

ous forms. From the point of view of awareness, if there is aware-

ness, such assimilation is at first lack of differentiation and not at

first true generalization, but from the point of view of action, it

is a generalizing extension of the schema which foretells (as has

just been seen) later and much more important generalizations.

But, apart from this generalizing assimilation, another as-

similation must be noted from the two first weeks of life, which

we can call "recognitory assimilation." This second form seems

inconsistent with the preceding one; actually it only reveals
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progress over the other, however slight. What we have just said

regarding the lack of differentiation which characterizes gen*

eralizing assimilation is, in effect, true only with respect to states

of slight hunger or of satiety. But it is enough that the child be

very hungry for him to try to eat and thus to distinguish the

nipple from the rest. This search and this selectivity seem to us

to imply the beginning of differentiation in the global schema of

sucking, and consequently a beginning of recognition, a com-

pletely practical and motor recognition, needless to say, but

sufficient to be called recognitory assimilation. Let us examine,

from this point of view, the way in which the child rediscovers

the nipple. Ever since the third day (Obs. 3), Laurent seems to

distinguish the nipple from the surrounding teguments; he

tries to nurse and not merely to suck. From the tenth day (Obs.

4), we observe the alacrity with which he rejects the eider-down

quilt or the coverlet which he began to suck, in order to search

for something more substantial. Furthermore, his reaction to his

father's index finger (Obs. 6) could not be more definite: disap-

pointment and crying. Lastly, the gropings on the breast itself

(Obs. 5 and 8) also reveal selectivity. How is this kind of recog-

nition to be explained?
Of course there could be no question, either here or in con-

nection with generalizing assimilation, of the recognition of an

"object" for the obvious reason that there is nothing in the states

of consciousness of a newborn child which could enable him to

contrast an external universe with an internal universe. Suppos-

ing that there are given simultaneously visual sensations (simple
vision of lights without forms or depth), acoustic sensations and a

tactile-gustatory and kinesthetic sensibility connected with the

sucking reflex, it is evident that such a complexus would in no

way be sufficient to constitute awareness of objects: the latter

implies, as we shall see,
6
characteristically intellectual operations,

necessary to secure the permanence of form and substance.

Neither could there be a question of purely perceptive recog-
nition or recognition of sensorial images presented by the ex-

ternal world, although such recognition considerably precedes
the elaboration of objects (recognizing a person, a toy or a linen

& Volume II, La Construction du MM chez VEnfant,
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cloth simply on "presentation" and before having a permanent
concept of

it). If, to the observer, the breast which the nursling
is about to take is external to the child and constitutes an image
separate from him, to the newborn child, on the contrary, there

can only exist awareness of attitudes, of emotions, or sensations

of hunger and of satisfaction. Neither sight nor hearing yet gives
rise to perceptions independent of these general reactions. As
H. Wallon has effectively demonstrated, external influences only
have meaning in connection with the attitudes they arouse. When
the nursling differentiates between the nipple and the rest of the

breast, fingers, or other objects, he does not recognize either an

object or a sensorial picture but simply rediscovers a sensorimotor

and particular postural complex (sucking and swallowing com-

bined) among several analogous complexes which constitute his

universe and reveal a total lack of differentiation between subject
and object. In other words, this elementary recognition consists,

in the strictest sense of the word, of "assimilation" of the whole

of the data present in a definite organization which has already
functioned and only gives rise to real discrimination due to its

past functioning. But this suffices to explain in which respect

repetition of the reflex leads by itself to recognitory assimilation

which, albeit entirely practical, constitutes the beginning of

knowledge.
7 More precisely, repetition of the reflex leads to a

general and generalizing assimilation of objects to its activity,

but, due to the varieties which gradually enter this activity

(sucking for its own sake, to stave off hunger, to eat, etc.), the

schema of assimilation becomes differentiated and, in the most

important differentiated cases, assimilation becomes recognitory.

In conclusion, assimilation belonging to the adaptation re-

flex appears in three forms: cumulative repetition, generaliza-

tion of the activity with incorporation of new objects to it, and

7 Let us repeat that we do not claim to specify the states of consciousness

which accompany this assimilation. Whether these states are purely emo-

tional or affective, connected with the postures accompanying sucking, or

whether there exists at first conscious sensorial and kinesthetic discrimination,

we could not decide by studying behavior of the first two or three weeks.

What this behavior simply reveals is the groping and the discernment which

characterizes the use of the reflex, and these are the two fundamental facts

which authorize us to speak of psychological assimilation at this primitive

stage.
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finally, motor recognition. But, in the last analysis, these three

forms are but one: The reflex must be conceived as an organ-
ized totality whose nature it is to preserve itself by functioning
and consequently to function sooner or later for its own sake

(repetition) while incorporating into itself objects propitious to

this functioning (generalized assimilation) and discerning situa-

tions necessary to certain special modes of its activity (motor rec-

ognition). We shall see and this is the sole purpose of this analy-
sis that these processes are again found, with the unwedging ac-

counted for by the progressive complexity of the structures, in

the stages of acquired circular reactions, of the first voluntary
schemata and of truly intelligent behavior patterns.

The progressive adaptation of the reflex schemata, there-

fore, presupposes their organization. In physiology this truth is

trite. Not only does the reflex arc as such presuppose an organi-
zation but, in the animal not undergoing laboratory experimen-
tation, every reflex system constitutes in itself an organized to-

tality. According to Graham Brown's theories, the simple re-

flex is, in effect, to be considered as a product of differentiation.

From the psychological point of view, on the other hand, there

is too great a tendency to consider a reflex, or even a complex
instinctive act such as sucking, to be a summation of movements

with, eventually, a succession of conscious states juxtaposed, and
not as a real totality. But two essential circumstances induce us

to consider the sucking act as already constituting psychic organi-
zation: The fact that sooner or later this act reveals a meaning,
and the fact that it is accompanied by directed searching.

Concerning the meanings, we have seen how much sucking
acts vary according to whether the newborn child is hungry and
tries to nurse, or sucks in order to calm himself, or whether in

a way he plays at sucking. It seems as though they have a mean-

ing for the nursling himself. The increasing calm which suc-

ceeds a storm of crying and weeping as soon as the child is in

position to take nourishment and to seek the nipple is sufficient

evidence that, if awareness exists at all, such awareness is from
the beginning awareness of meaning. But one meaning is neces-

sarily relative to other meanings, even on the elementary plane
of simple motor recognitions.
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Furthermore, that organization exists is substantiated by the

fact that there is directed search. The precocious searching of the

child in contact with the breast, in spite of being commonplace,
is a remarkable thing. Such searching, which is the beginning of

accommodation and assimilation, must be conceived, from the

point of view of organization, as the first manifestation of a dual-

ity of desire and satisfaction, consequently of value and reality,

of complete totality and incomplete totality, a duality which is

to reappear on all planes of future activity and which the en-

tire evolution of the mind will try to abate, even though it is

destined to be emphasized unceasingly.
Such are, from the dual point of view of adaptation and

organization, the first expressions of psychological life connected

with hereditary physiological mechanisms. This survey, though
schematic, we believe suffices to show how the psyche prolongs

purely reflex organization while depending on it. The physiology
of the organism furnishes a hereditary mechanism which is al-

ready completely organized and virtually adapted but has never

functioned. Psychology begins with the use of this mechanism.

This use does not in any way change the mechanism itself, con-

trary to what may be observed in the later stages (acquisition of

habits, of understanding, etc.). It is limited to strengthening it

and to making it function without integrating it to new organi-

zations which go beyond it. But within the limits of this func-

tioning there is room for a historical development which marks

precisely the beginning of psychological life. This development

undoubtedly admits of a physiological explanation: if the reflex

mechanism is strengthened by use or decays through lack of use,

this is surely because coordinations are made or unmade by virtue

of the laws of reflex activity. But a physiological explanation of

this kind does not exclude the psychological point of view which

we have taken. In effect, if, as is probable, states of awareness

accompany a reflex mechanism as complicated as that of the

sucking instinct, these states of awareness have an internal his-

tory. The same state of awareness could not twice reproduce it-

self identically. If it reproduces itself it is by acquiring in addi-

tion some new quality of what has already been seen, etc., con-

sequently some meaning. But if, by chance, no state of aware-
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ness yet occurred, one could nevertheless speak o behavior or of

behavior patterns, given, on the one hand, the sui generis char-

acter of their development and, on the other, their continuity

with those of subsequent stages. We shall state this in precise

terms in our conclusion.

The true character of these behavior patterns involves the in-

dividual utilization of experience. In so far as the reflex is a

hereditary mechanism it perhaps constitutes a racial utilization

of experience. That is a biological problem of which we have

already spoken (Introduction, 3) and which, while of highest

interest to the psychologist, cannot be solved by his particular

methods. But, inasmuch as it is a mechanism giving rise to use,

and consequently a sort of experimental trial, the sucking reflex

presupposes, in addition to heredity, an individual utilization

of experience. This is the crucial fact which permits the incor-

poration of such a behavior pattern into the realm of psychology,

whereas a simple reflex, unsubordinated to the need for use or

experimental trial as a function of the environment (sneezing

for example) is of no interest to us. Of what does this experi-

mental trial consist? An attempt can be made to define it with-

out subordinating this analysis to any hypothesis concerning the

kinds of states of consciousness which eventually accompany such

a process. Learning connected with the reflex or instinctive mech-

anism is distinguished from the attainments due to habits or in-

telligence by the fact that it retains nothing external to the

mechanism itself. A habit, such as that of a 2- or 3-month-old

baby who opens his mouth on seeing an object, presupposes a

mnemonic fixation related to this object. A tactile-motor schema

is formed according to the variations of the object and this

schema alone explains the uniformity of the reaction. In the

same way the acquisition of an intellectual operation (counting,

for instance) implies memory of the objects themselves or of ex-

periments made with the objects. In both cases, therefore, some-

thing external to the initial mechanism of the act in question is

retained. On the other hand, the baby who learns to suck re-

tains nothing external to the act of sucking; he undoubtedly

bears no trace either of the objects or the sensorial pictures on

which later attempts have supervened. He merely records the se-
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ries of attempts as simple acts which condition each other. When
he recognizes the nipple, this does not involve recognition of

a thing or of an image but rather the assimilation of one sensori-

motor and postural complex to another. If the experimental trial

involved in sucking presupposes environment and experience,

since no functional use is possible without contact with the en-

vironment, this is a matter of a very special kind of experimental
trial, of an autoapprenticeship to some extent and not of an ac-

tual acquisition. This is why, if these first psychological behavior

patterns transcend pure physiology just as the individual use

of a hereditary mechanism transcends heredity they still de-

pend on them to the highest degree.

But the great psychological lesson of these beginnings of be-

havior is that, within the limits we have just defined, the experi-

mental trial of a reflex mechanism already entails the most com-

plicated accommodations, assimilations and individual organi-

zations. Accommodation exists because, even without retaining

anything from the environment as such, the reflex mechanism

needs the environment. Assimilation exists because, through

its very use, it incorporates to itself every object capable of sup-

plying it with what it needs and discriminates even these objects

thanks to the identity of the differential attitudes they elicit.

Finally, organization exists, inasmuch as organization is the in-

ternal aspect of this progressive adaptation. The sequential uses

of the reflex mechanism constitute organized totalities and the

gropings and searchings apparent from the beginnings of this

period of experimental trial are oriented by the very structure

of these totalities.

But if these behavior patterns transcend pure physiology

only to the very slight extent in which individual use has a his-

tory independent of the machine predetermined by heredity (to

the point where it could seem almost metaphorical to character-

ize them as "behavior patterns" as we have done here), they

nevertheless seem to us to be of essential importance to the rest

of mental development. In effect, the functions of accommo-

dation, of assimilation and of organization which we have just

described in connection with the use of a reflex mechanism will

be found once more In the course of subsequent stages and will
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acquire increasing importance. In a certain sense, we shall even

see that the more complicated and refined intellectual structures

become, the more this functional nucleus will constitute the es-

sence of these very structures.

3. ASSIMILATION; BASIC FACT OF PSYCHIC LIFE.

In studying the use of reflexes we have ascertained the exist-

ence of a fundamental tendency whose manifestations we shall

rediscover at each new stage of intellectual development: the ten-

dency toward repetition of behavior patterns and toward the

utilization of external objects in the framework of such repeti-
tion. This assimilation simultaneously reproductive, generaliz-

ing, and recognitory constitutes the basis o the functional use

which we have described with respect to sucking. Assimilation

is therefore indispensable to reflex accommodation. Moreover, it

is the dynamic expression of the static fact of organization. From
this double point of view it emerges as a basic fact, the psycho-

logical analysis of which must yield genetic conclusions*

Three circumstances induce us to consider assimilation the

fundamental fact of psychic development. The first is that assimi-

lation constitutes a process common to organized life and mental

activity and is therefore an idea common to physiology and psy-

chology. In effect, whatever the secret mechanism of biological
assimilation may be, it is an empirical fact that an organ devel-

ops while functioning (by means of a certain useful exercise and

fatigue). But when the organ in question affects the external be-

havior of the subject, this phenomenon of functional assimilation

presents a physiological aspect inseparable from the psycho-

logical aspect; its parts are physiological whereas the reaction of

the whole may be called psychic. Let us take for example the eye
which develops under the influence of the use of vision (percep-
tion of lights, forms, etc.). From the physiological point of view
it can be stated that light is nourishment for the eye (in particu-
lar in primitive cases of cutaneous sensibility in the lower in-

vertebrates, in whom the eye amounts to an accumulation of pig-
ment dependent on environing sources of light). Light is ab-

sorbed and assimilated by sensitive tissues and this action brings
with it a correlative development of the organs affected. Such a
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process undoubtedly presupposes an aggregate of mechanisms

whose start may be very complex. But, if we adhere to a global

description that of behavior and consequently of psychology

the things seen constitute nourishment essential to the eye since

it is they which impose the continuous use to which the organs

owe their development. The eye needs light images just as the

whole body needs chemical nourishment, energy, etc. Among the

aggregate of external realities assimilated by the organism there

are some which are incorporated into the parts of the physico-

chemical mechanisms, while others simply serve as functional

and general nourishment. In the first case, there is physiological

assimilation, whereas the second may be called psychological as-

similation. But the phenomenon is the same in both cases: the

universe is embodied in the activity of the subject.

In the second place, assimilation reveals the primitive fact

generally conceded to be the most elementary one of psychic

life: repetition. How can we explain why the individual, on

however high a level of behavior, tries to reproduce every experi-

ence he has lived? The thing is only comprehensible if the be-

havior which is repeated presents a functional meaning, that is

to say, assumes a value for the subject himself. But whence comes

this value? From functioning as such. Here again, functional as-

similation is manifest as the basic fact.

In the third place, the concept of assimilation from the very

first embodies in the mechanism of repetition the essential ele-

ment >vhich distinguishes activity from passive habit: the co-

ordination of the new with the old which foretells the process

of judgment. In effect, the reproduction characteristic of the act

of assimilation always implies the incorporation of an actual fact

into a given schema, this schema being constituted by the repeti-

tion itself. In this way assimilation is the greatest of all intellec-

tual mechanisms and once more constitutes, in relation to them,

the truly basic fact.

But could not this description be simplified by eliminating

a concept which is so fraught with meaning that it might seem

equivocal? In his remarkable essays on functional psychology

ClaparMe
8 chooses without adding anything as a point of de-

8 See rEducation fonctiontielle, Delachaux and Niestte, 1931.
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parture of all mental activity the very fact of need. How can it

be explained that certain behavior patterns give rise to spontane-

ous repetition? How does it happen that useful acts reproduce
themselves? Because, says Claparede, they answer a need. Needs

thus mark the transition between organic life, from which they

emanate, and psychic life, of which they constitute the motive

power.
The great advantage of this phraseology is that it is much

simpler than that of assimilation. Besides, on the basis of what

Clapar&de maintains, it is very difficult not to agree with him.

Since need is the concrete expression of what we have called the

process of assimilation, we could not raise doubts concerning the

ground for this conception to which we personally owe much.
But the question is to know whether, precisely because of its sim-

plicity, it does not bring up initial problems which the concept
of assimilation permits us to refer to biological study. There

seems to us to be two difficulties.

In the first place, if need as such is the motive power for all

activity, how does it direct the movements necessary to its satis-

faction? With admirable analytical acuteness, Clapar&de himself

has raised the question. Not only, he says, does one not under-

stand why the pursuit of a goal coordinates useful actions, but

furthermore, one does not see how, when one means fails, others

are attempted. It transpires, in effect, especially when acquired
associations are superimposed on the reflex, that an identical

need releases a succession of different behavior patterns, but al-

ways directed toward the same end. What is the instrument of

this selection and of this coordination of advantageous reactions?

It is self-evident that it would be useless to try to resolve

these fundamental problems now. But does not the question arise

because one begins by dissociating the need from the act in its

totality? The basic needs do not exist, in effect, prior to the mo-

tivating cycles which permit them to be gratified. They appear

during functioning. One could not say, therefore, that they pre-
cede repetition: they result from it as well, in an endless circle.

For example empty sucking or any similar practice constitutes

training which augments need as well as the reverse. From the

psychological point of view, need must not be conceived as be-
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ing independent of global functioning of which it is only an

indication. From the physiological point of view, moreover, need

presupposes an organization in "mobile balance" of which it

simply indicates a transitory imbalance. In both kinds of termi-

nology, need is thus the expression of a totality momentarily in-

complete and tending toward reconstituting itself, that is to say,

precisely what we call a cycle or a schema of assimilation: Need
manifests the necessity of the organism or an organ to use an ex-

ternal datum in connection with its functioning. The basic fact

is therefore not need, but the schemata of assimilation of which

it is the subjective aspect. Henceforth it is perhaps a pseudo ques-
tion to ask how need directs useful movements. It is because these

movements are already directed that need sets them in motion.

In other words, organized movements, ready for repetition, and

need itself constitute only one whole. True, this conception, very

clear with regard to the reflex or any innate organization, ceases

to seem so with respect to acquired associations. But perhaps the

difficulty comes from taking literally the term "associations/*

whereas the fact of assimilation makes it possible to explain how

every new schema results from a differentiation and a complica-

tion of earlier schemata and not of an association between ele-

ments given in an isolated state. This hypothesis even leads to an

understanding of how a sole need can set in motion a series

of successive efforts. On the one hand, all assimilation is general-

izing and, on the other hand, the schemata are capable of inter-

coordination through reciprocal assimilation as well as being

able to function alone. (See stages IV-VI concerning this.)

A second difficulty seems to us to appear when one consid-

ers need as the basic fact of psychic life. Needs are supposed, in

such a case, to insure the transition between organism and psy-

che; they constitute in some way the physiological motive power
for mental activity. But if certain corporeal needs play this role

in a large number of lower behavior patterns (such as the search

for food in animal psychology), in the young child the principal

needs are of a functional category. The functioning of the organs

engenders, through its very existence, a psychic need sui generis,

or rather a series of vicarious needs whose complexity transcends,

from the very beginning, simple organic satisfaction. Further-
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more, the more the intelligence develops and strengthens, the

more the assimilation of reality to functioning itself is trans-

formed into real comprehension, the principal motive power of

intellectual activity thus becoming the need to incorporate things

into the subject's schemata. This vicariousness of needs, which

unceasingly transcend themselves to go beyond the purely or-

ganic plane, seems to show us anew that the basic fact is not need

as such but rather the act of assimilation, which embodies in one

whole functional need, repetition and that coordination between

subject and object which foretells discrepancy and judgment.
To be sure, invoking the concept of assimilation does not

constitute an explanation of assimilation itself. Psychology can

only begin with the description of a basic fact without being able

to explain it. The ideal of absolute deduction could only lead

to verbal explanation. To renounce this temptation is to choose

as a principle an elementary fact amenable to biological treat-

ment simultaneously with psychological analysis. Assimilation

answers this. Explanation of this fact is in the realm of biology.

The existence of an organized totality which is preserved while

assimilating the external world raises, in effect, the whole prob-
lem of life itself. But, as the higher cannot be reduced to the

lower without adding something, biology will not succeed in

clarifying the question of assimilation without taking into ac-

count its psychological aspect* At a certain level life organization

and mental organization only constitute, in effect, one and the

same thing.




