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An Introduction to
Radical Constructivism

The gods have certainty, whereas to us as

men conjecture [only is possible].
Alcmaeont

Preliminary Remarks

That is precisely what
constructivism intends to say — but it says a good deal more. We build that world for
the most part unawares, simply because we do not know how we do it. That ignorance
is quite unnecessary. Radical constructivism maintains — not unlike Kant in his
Critique — that the operations by means of which we assemble our experiential world
can be explored, and that an awareness of this operating (which Ceccato in Italian so

nicely called consapevolezza operativa)? can help us do it differently and, perhaps,
better.
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This introduction, I repeat, will be limited to the exposition of a few aspects. The
first section deals with the relation between knowledge and that “absolute” reality that
is supposed to be independent of all experience, and I shall try to show that our
knowledge can never be interpreted as a picture or representation of that real world,
but only as a key that unlocks possible paths for us (see Alcmaeon’s fragment).

The second section outlines the beginnings of skepticism and Kant’s insight that,
because our ways of experiencing are what they are, we cannot possibly conceive of an
unexperienced world; it then presents some aspects of Vico’s constructivist thought.

The third section explicates some of the main traits of the constructivist analysis
of concepts. Some of the many ideas I have taken over from Piaget as well as from
Ceccato will be outlined and only sparsely supported by quotations. Piaget’s work has
greatly influenced and encouraged me during the 1970s, and before that, the
collaboration with Ceccato had provided direction and innumerable insights to my
thinking. But for constructivists, all communication and all understanding are a
matter of interpretive construction on the part of the experiencing subject and,
therefore, in the last analysis, I alone can take the responsibility for what is being said
on these pages.

The history of philosophy is a tangle of isms. Idealism, rationalism, nominalism,
realism, skepticism, and dozens more have battled with one another more or less
vigorously and continuously during the 25 centuries since the first written evidence of
Western thought.

The many schools, directions, and movements are often difficult to distinguish.
In one respect, however, any ism that wants to be taken seriously must set itself apart

from all that are already established: (fiusticomeupWithiatleastionemewturninthe

The philosopher of science, Hilary Putnam, has recently formulated it like this:
“It is impossible to find a philosopher before Kant (and after the pre-Socratics) who
was not a metaphysical realist, at least about what he took to be basic or unreducible
assertions.”3 Putnam explains that statement by saying that, during those 2,000
years, philosophers certainly disagreed in their views about what really exists, but
their conception of truth was always the same, in that it was tied to the notion of
objective validity. A metaphysical realist, thus, is one who insists that we may call
something “true” only if it corresponds to an independent, “objective” reality.4

On the whole, even after Kant, the situation did not change. There were some
who tried to take his Critique of Pure Reason seriously, but the pressure of
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philosophical tradition was overwhelming. In spite of Kant’s thesis that our mind does
not derive laws from nature, but imposes them on it,> most scientists today still
consider themselves “discoverers” who unveil nature’s secrets and slowly but steadily
expand the range of human knowledge; and countless philosophers have dedicated
themselves to the task of ascribing to that laboriously acquired knowledge the unques-
tionable certainty which the rest of the world expects of genuine truth. Now as ever,
there reigns the conviction that knowledge is knowledge only if it reflects the world as
it is.6

The history of Western epistemology can, of course, not be described adequately
and fairly in a few pages. Given the limits of this chapter, it will have to suffice if I pick
out the main point in which the constructivism I am proposing differs radically from
the traditional conceptualizations. That radical difference concerns the relation of
knowledge and reality. Whereas in the traditional view of epistemology, as well as of
cognitive psychology, that relation is always seen as a more or less picture-like (iconic)
correspondence or match, radical constructivism sees it as an adaptation in the
functional sense.

In everyday English, that conceptual opposition can be brought out quite clearly
by pitting the words “match” and “fit” against one another in certain contexts. (Bl

{#€paiid In the epistemologist’s case it is, of course, not color that concerns him, but he
is, nevertheless, concerned with some kind of “homomorphism,” which is to say, an
equivalence of relations, sequence, or characteristic structure — something, in other
words, that he can consider the same, because only then could he say that his
knowledge is of the world.

criterion for the selection of species, there are only two possibilities: either a species

fits its environment (including the other species), or it does not; i.e., it either survives,
or it dies out. Only an external observer who introduces other criteria — e.g., economy,
simplicity, or elegance of the method of surviving — only an observer who deliberately
posits values beyond survival, could venture comparative judgments about those
items that have already manifested their fitness by surviving.
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In this one respect the basic principle of radical constructivist epistemology

coincides with that of the theory of evolution: Just'athe environment places

unless we
introduce the concept of probability — in which case we are explicitly relinquishing the
condition that knowledge must be certain).

In phylogenesis, as in the history of ideas, “natural

The comparison is, of course, stretched a little too far. In nature, a lack of fitness
is invariably fatal; philosophers, however, rarely die of their inadequate ideas. In the

history of ideas it is not a question of survival, but of “Truth.” IffVelkeepithatifming)

Both fit — the first because natural accident has shaped them that way, the second
because human intention has formed them to attain the ends they happen to attain;
ends that are the explanation, prediction, or control of specific experiences.

More important still is the epistemological aspect of the analogy. In spite of the

often misleading assertions of ethologists, the structure of behavior of living

ie., a world as it might be prior to experience.8 The reason for this, according to the

capacityof biological Structures or beliaviors) As Gregory Bateson has stressed,

Darwin’s theory is based on the principle of constraints, not on the principle of cause
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constitutes a tautology (what survives, lives) and throws no light whatever on the
objective properties of that world that manifests itself in negative effects alone.

These considerations fit the basic problem of the theory of knowledge equally
well. Quite generally, our knowledge is useful, relevant, viable, or however we want to
call the positive end of the scale of evaluation, if it stands up to experience and enables
us to make predictions and to bring about or avoid, as the case may be, certain
phenomena (i.e., appearances, events, experiences). If knowledge does not serve that
purpose, it becomes questionable, unreliable, useless, and is eventually devaluated as
superstition. That is to say, from the pragmatic point of view, we consider ideas,
theories, and “laws of nature” as structures which are constantly exposed to our
experiential world (from which we derived them), and they either hold up or they do
not. Any cognitive structure that serves its purpose in our time, therefore, proves no
more and no less than just that — namely, given the circumstances we have
experienced (and determined by experiencing them), it has done what was expected of
it. Logically, that gives us no clue as to how the “objective” world might be; /it merely
means that we know one viable way to a goal that we have chosen under specific
circumstances in our experiential world. It tells us nothing — and cannot tell us
anything — about how many other ways there might be, or how that experience which
we consider the goal might be connected to a world beyond our experience. The only
aspect of that “real” world that actually enters into the realm of experience, are its
constraints; or, as Warren McCulloch, one of the first cyberneticists, so dramatically
said: “To have proved a hypothesis false is, indeed, the peak of knowledge.”10

Radical constructivism, thus, is radical because it breaks with convention and
develops a theory of knowledge in which knowledge does not reflect an “objective”
ontological reality, but exclusively an ordering and organization of a world constituted
by our experience. The radical constructivist has relinquished “metaphysical realism”
once and for all, and finds himself in full agreement with Piaget, who says:
“Intelligence organizes the world by organizing itself.” '*

For Piaget, organization is always the result of a necessary interaction between
conscious intelligence and environment, and because he considers himself primarily a
philosopher of biology, he characterizes that interaction as “adaptation.” With that,
too, I agree - but after what was said in the preceding pages about the process of
evolutionary selection, it should be clear that the adaptive fit must never be
interpreted as a correspondence or homomorphism. With regard to the basic
question, how cognitive structures or knowledge might be related to an ontological
world beyond our experience, Piaget’s position is somewhat ambiguous. Frequently,
one has the impression that, in spite of his massive contributions to constructivism, he
still has a hankering for metaphysical realism. In that, of course, he is not alone.
Donald Campbell, who has provided an excellent survey of proponents of
“evolutionary epistemology” since Darwin, writes: “The controversial issue is the
conceptual inclusion of the real world, defining the problem of knowledge as the fit of
data and theory to that real world.”12In his conclusion he then declares that the
evolutionary epistemology, which he and Karl Popper represent, “is fully compatible
with an advocacy of the goals of realism and objectivity in science.” But the theory of
which he provided an extremely lucid exposition, points in the opposite direction.13
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In this first section, I have tried to show that the notion of correspondence or
match between knowledge and reality, a notion that is indispensable for realism,
cannot possibly be derived from, let alone substituted for, the evolutionary notion of
“fit.” In the second section, I shall provide at least an approximate account of the links
between radical constructivism and the history of epistemology, from which it may be
seen that it is not quite as radical as it appears at first sight.

Doubts concerning the correspondence between knowledge and reality arose the
moment a thinking individual became aware of his own thinking. Already
Xenophanes, one of the earliest of the pre-Socratics, said that no man has ever seen
certain truth, nor will there ever be one who knows about the gods and the things of
the world, “for if he succeeds to the full in saying what is completely true, he himself
is, nevertheless, unaware of it; opinion (seeming) is fixed by fate upon all things.”14

Something that could be “seen” would have to be there before a glance can fall
upon it — and knowledge, thus, becomes reflection or picture of a world that is there,
i.e., exists, before any consciousness sees it or experiences it in any other way. The
stage was set and with it the dilemma that has determined Western epistemology ever
since the 6th century B.C. “Metaphysical realism” (Putnam), given that scenario, is not
one philosophical stance among others, but it is inherently predetermined as the only
possible one. As Maturana has made particularly clear; “The a priori assumption that
objective knowledge constitutes a description of that which is known ... begs the

questions, ‘What is to know? and How do we know?’.”15 By taking for granted that

If knowledge is to be a description or image of the world as such, we need a
criterion that might enable us to judge when our descriptions or images are “right” or
“true.” Thus, with the scenario in which man is born into a ready-made independent
world as a “discoverer” with the task of exploring and “knowing” that reality in the
truest possible fashion, with this scenario the path of skepticism is there from the
outset. The notion of “appearance” and “semblance” which, according to Xenophanes
attaches to all human knowledge, was elaborated and applied above all to perception
by Pyrrho’s school and, later, by Sextus Empiricus; and the unanswerable question
whether, or to what extent, any picture our senses “convey” might correspond to the
“objective” reality is still today the crux of all theory of knowledge. (SeXtlususedyamong

The question is unanswerable, because no matter what we do, we can check our
perceptions only by means of other perceptions, but never with the apple as it might
be before we perceive it. The skeptic’s argument made the philosopher’s life difficult
for some 2,000 years.17 Then Kant added a second, even more troublesome argument.
By considering space and time aspects of our way of experiencing, he shifted them out
of reality into the realm of the phenomenal, and in doing so, he made questionable not
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only the sensory properties but also the thinghood of the apple. Thus, not only the
apple’s smoothness, scent, sweetness, and color are doubtful, but we can no longer be
sure that there actually exists an object such as we experience it, separated from the
rest of the world as a unitary whole or “thing.”

This second doubt is, indeed, more serious in its consequences than that

concerning the reliability of our senses; (fiderminesanyrepresentationofobjective

That is the main question which radical constructivism attempts to deal with,
and the answer it suggests was prepared, at least in its main lines, by Giambattista
Vico in 1710, more than half a century before Kant:

As God’s truth is what God comes to know as he creates and assembles it, so
human truth is what man comes to know as he builds it shaping it by his
actions. Therefore science (scientia) is the knowledge (cognitio) of origins,
of the ways and the manner how things are made.19

‘were put together. Thus God knows his creation, but we cannot; we can know only

what we ourselves construct. Vico even uses the word “operation” and thus preempts
the main term launched by constructivists such as Dewey, Bridgman, Ceccato, and
Piaget, in our century.

Vico, of course, still tries to establish a connection between human cognitive
constructions and God’s creation. Reading his treatise on metaphysics, one gets the
impression that he occasionally frightened himself by his own ideas. Although the
theory of knowledge he has developed is logically closed because man’s knowledge is
seen as man’s construction and does not (and could not) pertain to God’s ontological
creation, Vico is reluctant to stress that independence. Because of that reluctance, his
picture of the world could be seen as a counterpart to Berkeley’s metaphysics. For
Berkeley, the principle “esse est percipi” (to be is to be perceived) does the same trick
as Vico’s statement that God knows everything because he has made everything. For
both, ontology is assured through God’s activities. Vico, however, also opens another
way towards ontology that I find much more acceptable, because it does not involve
any form of rational realism. He suggests that mythology and art approach the real
world by means of symbols. They, too, are made, but the interpretation of their
meaning provides a kind of knowledge that is different from the rational knowledge of
construction.

~l
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For us, the important difference between Vico and Berkeley, as well as later
idealists, is that Vico considers man’s rational knowledge and the world of rational
experience simultaneous products of man’s cognitive construction.29 Thus Vico’s
“knowledge” is what, today, we might call an awareness of the operations that result in
our experiential world. Though Berkeley says “that all the choir of heaven and
furniture of earth, in a word all those bodies which compose the mighty frame of the
world, have not any subsistence without a mind, their being is to be perceived or
known,”21 and thus presupposes the activity of the intellect, his accent always lies on
the being, whereas Vico invariably stresses human knowledge and its construction.

There can be no doubt that Vico’s explicit use of facere, his constant reference to
the composing, the putting together and, in short, the active construction of all
knowledge and experience come very much closer to Piaget’s genetic epistemology
and to modern constructivism in general, than did Berkeley. Nowhere does that
become clearer than in a statement with which Vico anticipated the epistemological
attitude of some of today’s philosophers of science: “Human knowledge is nothing else
but the endeavor to make things correspond to one another in shapely proportion.”22

Our main question was how it might come about that we experience a relatively
stable and reliable world in spite of the fact that we are unable to ascribe stability,
regularity, or any other perceived property to an objective reality. Vico does not
answer that question; rather, he makes it superfluous and meaningless. If, as he says,
the world that we experience and get to know is necessarily constructed by ourselves,
it should not surprise us that it seems relatively stable. To appreciate this, it is
necessary to keep in mind that the most fundamental trait of constructivist
epistemology, i.e., that the/world that is constructed is an experiential world that
consists of experiences and makes no claim whatsoever about “truth” in the sense of
correspondence with an ontological reality. Hence, Vico’s position is in that respect
similar to that of Kant, who says; “Nature, therefore ... is the collective conception of
all objects of experience.”23{For Kant, it is the “raw material of sensory impression”
which “the mind’s activity ... processes so that it becomes knowledge of objects that we
call experience.” 24 In other words, experience as well as all objects of experience are
under all circumstances the result of our ways and means of experiencing, and are
necessarily structured and determined by space and time and the other categories
derived from these. The processing of the raw material in Kant’s system is governed
automatically by space and time (without which no experience would be possible) and
the other categories which, for that very reason, are called a priori. The a priori,
therefore, might be considered the technical description of the organism’s experiential
capability. The a priori describes the framework within which such an organism
operates, but it does not tell us what the organism does, let alone why it does it. “A
priori” is tantamount to “built-in” or “innate,” and Kant’s justification of it leads,
albeit in a roundabout fashion, to God and to a Platonic mythology of ideas. In that
respect, Vico is more modern and more prosaic. Of the category of causality, for
instance, he says: “If true means to have been made, then to prove something by
means of its cause is the same as causing it.”25 This notion (which has been rediscov-
ered, no doubt without any knowledge of Vico, by the modern constructivist
mathematicians) has, as Vico realized, a remarkably wide range of application.
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Causes thus originate in the putting together of individual elements; that is, they
originate from an experiencer’s active operating, such that, for instance, “the
determinate (i.e., causally determined) form of the object springs from the order and
the composition of elements.”26 Quite generally, that means that the world which we
experience is, and must be as it is, because we have put it together that way. While the
way in which that composition takes place is determined by the a priori for Kant, there
are no immutably built-in principles in Vico’s system that determine our ways of
experiencing, thinking, and constructing. Instead, such constraints as we encounter
spring from the history of our construction, because at any moment whatever has
been done limits what can be done in the future.27

To sum up Vico’s thought, the construction of knowledge, for him, is not
constrained by the goal of (impossible) correspondence with an “objective” reality that
can neither be experienced or known. It is, however, constrained by conditions that
arise out of the material used, which, be it concrete or abstract, always consists of the
results of prior construction. With this idea of consistency within certain constraints
that replaces the iconic notion of “truth,” Vico, without knowing it, anticipated the
basic principle of viability in the constructivist theory of knowledge.

he third section will describe an attempt to answer these
questions.

First, there is the realization that knowledge, i.e., what is “known,” cannot be the
result of a passive receiving but originates as the product of an active subject’s activity.
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interested psychology — and the more emphasis that is put on active operating the
more psychological the investigation becomes. If, besides, a developmental view is
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taken and phylogenetic or ontogenetic concepts are applied, we are decidedly in the
area of “genetic epistemology,” an area which metaphysical realists take great pains to
avoid, because in their view the theory of knowledge must on no account be
adulterated by biological or psychological considerations.28

If, however, as Alcmaeon already suggested, the human activity of knowing

individual identity. The confusion of these two mutually incompatible concepts is
greatly enhanced by the fact that, in English, the word “same” is quite indiscriminately
used for both. The confusion, however, is a conceptual one, because in other
languages that originally provided two distinct expressions (e.g., German: das gleiche
and dasselbe; Italian: stesso and medesimo) present-day usage is no less
indiscriminate. Yet, if we want to understand one of the most elementary building

IS
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blocks of cognitive construction, we must clearly distinguish the two concepts that are
involved.

As Piaget has shown, the concepts of equivalence and individual identity are not
given a priori (innate) but have to be built up; and every “normal” child does, in fact,
build them up within the first two years of life.32 The development of a representa-
tional capability is crucial in that achievement. On the one hand, it is the capability of
representing to oneself a past perception or experience that makes possible the
comparison between it and a present experience; and on the other hand, that same
capability of representation makes it possible for us to consider repeated perceptions,
and especially groups of repeated perceptions, as objects and to place them into a
space that is independent of the subject’s own motion and into a time independent of
the subject’s own stream of experience. Hand in hand with this development, there
arise two possible ways of comparing. Two experiential items can be “externalized” as
two mutually independent objects; but two experiential items can also be considered
two experiences of one and the same individually “existing” object. This distinction
does not depend on the result of a comparison between the two experiences but is
determined by the conceptual character of the two items that are being compared. If
that comparison leads to a verdict of “sameness,” we have either two objects that are
equivalent with respect to the properties examined in the comparison, or we have one
object that has remained unchanged during the interval between the two experiences.
If, instead, the comparison leads to a verdict of “difference,” we have either two
objects with different properties, or we have one object that has changed since our
preceding experience of it.

In our everyday practice of experience, we do, of course, establish contexts which
propel us towards the one or the other conceptualization respectively, without our
consciously having to make the choice between equivalence and individual identity
each time. I have shown elsewhere that there are cases of indecision and how we then
try to determine individual identity by the more or less plausible demonstration of

some continuity.3! In the present context, I merely want to stress that any such
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unconsciously can not alter the fact that we have to do it in order to perceive the
motion.

No less constructed are the judgments of sameness and difference in the realm of
perceptual objects. As I indicated above, “sameness” is always the result of an

examination with regard to specific properties. (IWoleggsimay belconsidered the'same

If that happens, it causes a
disturbance (perturbation) that can lead to the examination of other properties or
components. That opens the way towards a discrimination of the disturbing object
(i.e., the object that is no longer acceptable) on the basis of some hitherto disregarded
element x. We then have an instance of the principle of accomodation, the mainstay of
Piaget’s theory within the framework of action schemes and of his analysis of cognitive
development. Here I merely want to emphasize that in that principle, too, the concept
of “fit” is incorporated, because here, too,

If repetition can be constructed on the basis of such comparisons, it should be
clear that the same holds for all kinds of regularities. All concepts that involve
repetition are dependent on a particular point of view, namely what is being
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considered, and in respect of what sameness is demanded. Given that the raw
material of the experiential world is sufficiently rich, an assimilating consciousness
can construct regularities and order even in a chaotic world. The extent to which that
will succeed depends far more on the goals and the already-constructed starting
points than on what might be given in a so-called “reality.” But in our experience,
which is always determined by the goals we have chosen, we always tend to ascribe the
obstacles we meet to a mythical reality rather than to the way in which we operate.

A bricklayer who builds exclusively with bricks, must sooner or later come to the
conclusion that wherever there is to be an opening for a door or window, he has to
make an arch to support the wall above. If that bricklayer then believes he has
discovered a law of an absolute world, he makes much the same mistake as Kant,
when he came to believe that all geometry had to be Euclidean. Whatever we choose as
building blocks, be it bricks or Euclid’s elements, determines limiting constraints. We
experience these constraints from the “inside”; from the brick perspective or the
Euclidean perspective, as it were. The constraints of the world, with which our
enterprises collide, we never get to see. What we experience, cognize, and come to
know, is necessarily built up of our own building blocks and can be explained in no
other way than in terms of our ways and means of building.

Summary

Language inexorably forces us to present everything as a sequence. The three
sections of this paper, thus, will have to be read one after the other — but that
inevitable succession should not be understood as a logically necessary order. What is
contained in each of these sections could be outlined only very approximately as an
independent theme because, in constructivist thought, it is so closely interwoven with
the other principal themes that, presented separately, it would seem to be little more
than a finger exercise. Singly, the arguments I have presented here certainly cannot
create a new way of thinking about the world; if they can do that at all, it will be
through the fabric of their interrelations.

The conceptual analysis shows, on the one hand, that a consciousness, no matter
how it might be constituted, can “know” repetitions, invariances, and regularities only
as the result of a comparison; on the other hand, it shows that there must always be a
decision preceding the comparison proper, whether the two experiences that are to be
compared should be considered as occurrences of one and the same or of two separate
objects. These decisions determine what is to be categorized as “existing” unitary
objects and what as relationships between them. Through these determinations, the
experiencing consciousness creates structure in the flow of its experience. And that
structure is what conscious cognitive organisms experience as “reality” — and since
that reality is created almost entirely without the experiencer’s awareness of his or her
creative activity, it comes to appear as given by an independently “existing” world.

This view is not particularly new. Skeptics have tended towards it ever since
Pyrrho, and the theoretical physicists of our time come close to it in their own terms
(they have to ask more and more often whether they are discovering laws of nature or
whether it is not rather their sophisticated preparation of experimental observations
that forces nature into the preconceived hypothesis). As long, however, as we remain,
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in our innermost belief, “metaphysical realists” and expect of knowledge (the scientific
as well as the everyday) that it provide a “true” picture of a “real” world supposed to be
independent of any knower, as long as we maintain that dogma, the skeptic cannot but
seem a pessimist and spoil-sport because his arguments perpetually draw attention to
the fact that no such “true” knowledge is possible. The realist may, of course, remain a
realist in spite of that and say that the skeptic’s arguments can be disregarded simply
because they contradict common sense. If, however, he takes those arguments
seriously, the realist must retreat to some form of subjective idealism, and that retreat
inevitably leads to solipsism, that is, to the belief that there exists no world at all apart
from the conceiving mind of the subject.

On the one hand, that situation seems inevitable because of the unimpeachable
logic of the skeptical arguments; on the other hand, we are intuitively convinced and
find constant experiential confirmation that the world is full of obstacles which we do
not ourselves deliberately place in our way. To resolve that situation, then, we must
find our way back to the very first steps of our theories of knowledge. Among these
early steps there is, of course, the definition of the relationship between knowledge
and reality, and that is precisely the point where radical constructivism steps out of
the traditional scenario of epistemology. Once knowing is no longer understood as the
search for an iconic representation of ontological reality but, instead, as a search for
fitting ways of behaving and thinking, the traditional problem disappears. Knowledge
can now be seen as something which the organism builds up in the attempt to order
the as such amorphous flow of experience by establishing repeatable experiences and
relatively reliable relations between them. The possibilities of constructing such an
order are determined and perpetually constrained by the preceding steps in the
construction. That means that the “real” world manifests itself exclusively there where
our constructions break down. But since we can describe and explain these break-
downs only in the very concepts that we have used to build the failing structures, this
process can never yield a picture of a world that we could hold responsible for their
failure.

Once this has been fully understood, it will be obvious that radical
constructivism itself must not be interpreted as a picture or description of any
absolute reality but as a possible model of knowing and the acquisition of knowledge
in cognitive organisms that are capable of constructing for themselves, on the basis of
their own experience, a more or less reliable world.
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