in approximating in ever better approximations (Popper,1983: 25,26,57~
58) .

However we may characterise Plagetian epistemology, then, it {is
clearly wholly dinappropriate and misleading to characterise it as
Hegelian.

with regard to the relationship between Piagetian and Marxist theo-
ry, as early as 1928 the French psychologist Henri Wallon entered into
a  critical engagement with Piaget initiating an ongoing debate that
continued till Wallon's death in 1962. The issues in this debate are
discussed in some detail by Jalley (1980). On the other hand, as time
went on others began to make a more positive evaluation of Piaget's
work from a Marxist perspective. One of the foremost of these was the
philosopher and sociologist Lucien Goldman who published an apprecia-
tive review of Piaget's "La Psychologie de 1'Intelligence" in 1947;
his evaluation of Piaget's work at that time he had found no reason to
alter substantially in his review of Piaget's '"Sagesse et Illusions de
la Philosophie'" in 1966.

The debate remains unresolved. Opinion remains divided between those
who see a close affinity between Marx and Piaget and those who see the
two positions as incompatible (Garcia,1980:230). No one seriously

wants to claim that Piaget was a Marxist or that he developed his

epistemology under the influence of Marx. It is generally recognised

that Marx and Marxist sources had no direct influence in the develop-
ment of Piaget's thought and, indeed, that for a good deal of his
career he took no notice of either Marx or Marxism. The debate con-—
cerns the extent to which, in his independent development, Piaget has
reached a position that has an affinity with that of Marx and Marxism.

Claude Fronty (1983) provides a good survey of the current state of
the debate. It is beyond the scope of the present study to explore

this debate in detail. That would provide ample material for a com-—




Plete study of its own. There is one important aspect, however. which
requires some atgention because of its importance for the present
study. This is the question of the role of soéio—historical praxis in
cognition. In an appreciative, -but critical, review of Piaget's work
written in 1932 the Soviet psychologist Vygostsky brought this ques-
tion into sharp focus when he wroté: "The developmental uniformities
estabiished by Piaget ... are not laws of nature but are historically
and socially determined" (Vygotsky,1962:23). Vygotsky's treatment of
Piaget generally is now dated and full of misconceptions but in this
particular respect he has put his finger unerringly on a fundamental
divergence between Piaget and Marx.

More recently Wartofsky has discussed this divergence in some detail
leading to the conclusion that it is a matter of complementary inade-
quacies 1in Piagetian and Marxist epistemologies rather than a - funda-
‘mental incompatibility between the theories. He argues therefore for
"an integration of the insights of the one with th; insights of the
other" in which each is '"mediated and reconstructed in terms of the
insight of the other". He envisages that there may emerge from this
integration '"a genetic epistemology which is at the same time an
historical epistemology" (Wartofsky,1982:506-507).

Yet, when we examine Wartofsky's proposal more closely it seems

clear that his proposed integration can only mean the assimilation of

Piagetian epiétemology to Marxist epistemology with consequent loss of

its Piag;tian distinctives. And, indeed, the divérgence highlighted by
Vygotsky so sharply is so fundamental that it is impossible to see how
there could be any integration without the assimilation of one to the
other or the loss of both within a new synthesis fundamentally differ-
ent from both.

Wartofsky proposes that Piagetian epistemology be modified by the

recognition of the cognitive primacy of socio-historical praxis; the




acceptance by Piagetian theory of the thesis that both the subject and
the object in the constructive interaction of Piagetian epistemology
are constituted by a history of socio-cultural praxis. There is, he
argues, an "essential sociality of human praxis" that applies also to
the most '"elementary forces of action'" such as Piaget finds at the
very beginnings of cognition. He seems to think that any remaining
questions about this can be reduced to purely empirical questions that
can be answered decisively by experimental research.

To accept this proposal could only mean the demolition of Piagetian
epistemology 1leaving only an experimental methodology to be absorbed
within a Marxist epistemology.

Wartofsky's proposal makes socio-historical praxis epistemologically
definitive mediated by the psychogenetic processes studied experimen-—
tally by Piaget. For Piaget, in contrast, it is the interactive struc-
ture of the organism as revealed in the psychogenetic processes that

is definitive with social and historical factors having only a modi-

fying role in the individual subject. These two views simply cannot be

merged without the surrender of one to the other or the loss of both
in a third view.

Piaget did not deny the role of social and historical factors in
cognition but he assigned them a modifying and not a definitive role.
The primary and definitive role he assigned to the assimilative struc-
tures of the organism, rooted in biological organisation common to all
subjects regardless of socio-historical factors. It is only these
common structures that make social interaction itself possible (Pia-—
get,1970b:61-67; 1971:12-13).

In this respect the questions raised by Wartofsky about the nature
of objects as 1largely "a world of artifacts" are peripheral. The
crucial question is the nature of the subject as epistemic subject.

Piaget recognised an epistemically significant dimension, ox ''domain




of activity', in the subject that is historically dependent - what he

called in the later development of his theory '"the psychological

subject" (Piaget,1981:8,187-188). However, although epistemically

significant, this domain is not epistemically definitive. That role
belongs to another domain, or dimension, of the subject; "the struct-
uring and organising activities" of the subject that constitute an
atemporal centre of structuring activity common to all subjects - what
he called 'the epistemic subject". As the atemporal source of cognit-
ive structure rooted in the biological organisation of the organism
this definitive epistemic subject is shaped in its ongoing development
not by historical and/or social factors but by laws internal to itself
in interaction with objects. It has a history but it is not historic-
bally defined. Rather it defines its own history by its own laws.

This view of an epistemic subject as a dynamic, atemporal structure
governing the structuring and organising activities of the subject in
accordance with laws internal to itself is fundamental to Piagetian
epistemology. Wartofsky's propos;l, by demanding a recognition that
the subject at every level, including the core of epistemic structu-
ring, 1is defined by socio-historical praxis, would abolish Piaget's
atemporal epistemic subject and with it the whole edifice of Piagetian
epistmology as a distinctive theory.

This is a convenient point at which to look a little more closely at
the role of praxis and history in Piagetian epistemology. The emphasis
on the activity of the subject and historical/psychogenetic studies
makes it easy to conclude with Kitchener that Piaget has a praxis view
of knowledge of an historicist kiqd (Kitchener,1980:389-391,400). It
is, mnevertheless, like Kitchener's use of the Hegelian label, a mist-
aken conclusion.

It d4is true that Piaget regards the action of the subject as funda-

mental to cognition but action as such is not constitutive of knowl-




edge. Knowledge is constituted only in interaction of subject and

object 1in which the object acts reciprocally on the subject as the

subject acts on the object (Piaget,1970b:34-35; 1973:17; 1974:74,92;
1975:49). The subjecﬁ is formative of & knowledge the content of which
is supplied from the objects.

Further, from the side of the subject it is not the actions as such
but the co-ordination of the actions that is cognitively formative.
The subject as subjective individual will centre attention on the
actions as such; the epistemic subject is characterised by a turning
from the actions as such to their co—-ordination, & co-ordination that
constitutes a ''matural logic" rooted in the organic nature of the
subject. The actions of the subject, then, are fundamental to cogni-
tion, not for their own sake but because they embody this '"natural
logic" (Piaget,1970c:18-19; 1972:147-149; 1973:10; 1979:118-123).

Finally, the action that is of concern to Piagetian epistemology 1is

not '"praxis" in general but specifically cognitive activity. All

activity 1is not cognitive activity but only cognitive activity is
epistemologically significant. Piaget quite explicitly distinguished
knowledge, which he associated with science, from praxis, which he
placed outside the realm of cognition, denying that he was concerned
with praxis in his epistemology. '"J'etudie la connaissance, je n'etu-
die pas la praxis...'" (Piaget,1966:63-64).

So far as it may be characterised by the role played by the sub-
ject's actions then, Piagetian epistemology is an interactive theory
based on & 'matural logic" .of the organism rather than a praxis theory
of knowledge.-

This ''matural 1logic" also throws important light on the place of
his;ory in Piagetian epistemology. In this respect Wartofsky misses
the point when he says thathiaget "has made the history of science

the norm against which the development of child-thought is measured




(Wartofsky,1982:506). Cognitive normativity for Piaget has an organic,
not an historical, source in the logic inherent in biological organi-
sation itself (1983:8). The epistemological significance of the his-
tory of science will be missed unless this history is re-read within
the problematic of genetic epistemology with its emphasis on the roots
of knowledge in the structure of the organism (Piaget & Garcia,1983:
45).

Historical and psychogenetic studies are epistemologically crucial,
not because knowledge is defined by its history or development, but
because it is only in its historical and dévelopmental unfolding that
the underlying structure guiding that unfolding is revealed. To study
knowledge as it is at any one moment of history, therefore, 1is to
study only a fragment of the process with consequent epistemological
distortion. But, and this is crucial, it is not the historical unfol-
ding or -a‘law inherent in the historical process that governs the
cognitive process. That process in. its historical unfolding is guided
by laws inherent in the structure of the organism. These laws operate
throughout history in a way that is in no sense defined by history.

The aim of genetic epistemology, both in psychogenetic and in histo-
rical studies, therefore, is not to identify an historical process. It

is to identify those universal, extra-historical factors that reveal

throughout history and psychogenetic development the characteristics

of the atemporal epistemic subject common to all knowing subjects
irrespective of historical and‘social relationships. History, for
Piaget, is an epistemological laboratory but not an epistemological
factory.

Whatever other points of convergence a more detailed comparison
might show it is clear that there is as decisive a divergence between
Piaget and Marx as between Piaget and Hegel. The connection is probab-

ly best described by Garcia when he places Piaget "in the continuation




of & 1line of epistemological thought that passes through Hegel and
Marx (but which begins well before them)" while at the same time
recognising that Piaget has developed a distinctive position within
that line that is neither Hegelian nor Marxist (Garcia,1980:230-231).
The most fundamental point of convergence that places Piaget firmly
within this line of epistemological thought is the actively formative
role given to the knowing subject; a position that is, of course, nei-
ther exclusively nor pre-eminently represented by Hegelian and Marxist
epistemologies. As regards the nature of that formative role Piaget
developed his own distinctive position that has created a distinctive—
ly Pilagetian epistemology that is not to be confounded with either

Marxist, Hegelian, or Kantian epistemology.

2.7 OBJECTIVITY, NECESSITY AND THEORIES

I am indebted to Gil Henriques for pointing out, in a private discus-—

sion, that Piaget was more interested in the question of necessity
than that of objectivity. Nevertheless the two remain closely linked
in Piagetian epistemology since underlying Piaget's interest in neces—
sity was the same basic concern that has led others to focus their
attention on the question of objectivity.

"Objectivity" «can be a slippery term with a wide range of meaning.
However, running through all the variations of its use in epistemo-—
logical discussion is a common concern to exclude, or at least limit,
epistemic distortions arising from the human subject. How these dis-
tortions are to be excluded or limited has been and remains a matter
for debate leading to widely variant versions of objectivity.

For Kant objectivity is secured by the conformity of our knowing to
the rules of a universal structure of thought. Comte, on the other
hand, argued that objectivity is secured by réstricting knowledge

claims to the mathematically analysed results of observations obtained

by the experimental method; a view that retains a widespread currency
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iﬁ a popular view of the grounds of scientific objectivity.

Logical Positivism shifted attention to the logic of the languagé of
knowledge claims within an empiricist context; objectivity is secured
by the strict conformity of the language of observation reports to
specified logical rules; observation reports taken to be reports of
unambiguous observations common to all subjects.

Scheffler summarises reasonably well the tradition up to this point
when he describes the ideal of objectivity as '"an ideal that subjects
all scientific statements to the test of independent and impartial
criteria, recognising no authority of persons in the realm of cogni-
tion" (Scheffier,1967:l). Scheffler wrote in defence of this traditio-
nal view of objectivity, and against the views of Thomas Kuhn in
particular, at a time when the authority of this traditional view was
crumbling.,

This erosion of the traditional view did not mean the abandonment of
the search for objectivity, though those, like Scheffler, committed to
the traditional view tended to see it as such. It has meant, rather, a

significant shift in the conception of objectivity. Previously it had

been assumed generally that objectivity is a quality attaching to

knowledge claims on condition that those claims result from a knowing
process conforming to specified criteria. - Or, to put it the other way
around, there exist knowledge claims that, having been established on
objective grounds, will pass all specified tests of objectivity.
Popper is one of the most influentiallfigures in the new wave of
epistemologists that have departed significantly from this traditional
view of objectivity, though without establishing any new consensus
about what constitutes objectivity. For Popper all knowledge claims
are conjectures or guesses. Their objectivity consists in their criti-

cizability (Popper,1979:136-7; 1980:44; 1983:48).

No longer is there an expectation that subjective distortions can be
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eliminated so0 as to give us strictly objective knowledge statements.
All we can do 1s limit the distortion through rational criticism which
requires that we formulate our knowledge claims explicitly in such a
way asg to facilitate their criticism. In this way we may expect that
our knowledge claims will better approximate absolute truth without
ever attaining 1it. The distinction now becomes simply that between
dogmatic statements formulated in such a way as to insulate them
against intersubjective criticism and statements formulated in such a
way as to invite such criticism.

Polanyi, approaching the question from a different perspective,
challenged the assumption ﬂhat objectivity requires impersonal detach-
ment. For him the objectivity of knowledge not only allows but demands
the full involvement of the personality of the subject. Objectivity is
secured as the involved subject strives '"passionately to fulfil his
personal obligationé to universal standards" so ensuring that our
knowing establishes 'contact with a hidden reality" (Polanyi,1962:
vii,viii,17). Significantly, the warrant advanced for such a view is
no longer a universal rationality but the author's personal allegiance
to a specified set of beliefs (Polanyi,1962:viii).

In a more recent work Deutscher (1983) denies that objectivity is in

any sense a quality of knowledge claims, arguing instead that it is a

(possible) quality of the knowing subject. Polanyi, while denying the

disjunction of 'personal'" and "objective" sustained the '"subjec-
tive/objective" disjunction by asserting that objectivity is a tran-
scending of subjectivity. Deutscher (1983:41,129) goes further to

challenge the disjunction of "subjective" and "objective" by claiming

that objectivity is "a form, a style, an employment of our subjectiv-
ity" It is perhaps not surprising that Deutscher denies any special

relation between science and objectivity.

Then, of course, there is Feyerabend's inversion of the traditional
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view of objectivity. That view, in all its variants, sought to remove

subjective distortion by bringing the individual subject under inter-

subjective controls of one kind or another. Feyerabend's argument is

that it is precisely these intersubjective controls imposed on the
individual that cause distortion. Objectivity, therefore, can only be
secured by removing all such controls so that "anything goes'"; the
individual subject is free to think and speak as he/she wishes with a
consequent infinite scope for variety. Variety of opinion, asla neces-—
sary feature of objective knowledge, has higher value than unanimity
which takes on negative value (Feyerabend,1965:178; 1975:35-46).

Throughout all its variations, then, the search for objectivity is a
search for a way to eliminate epistemic distortions due to the knowing
subject. The differences concern how this is to be achieved. Two other
epistemological goals are closely associated with the goal of objec-
tivity; the goal of intersubjective universality and the goal of
maximum certitudinal value.

There was a time, when rationalism reigned supreme, that it was
possible to pursue these goals in absolute terms. Objectivity could be
pursued as a total exclusion of subjective distortion resulting in
intersubjective unanimity of all rational persons concerning knowledge
statements having absolute truth value.

As rationalism has lost its dominant position - due in no small
measure to its failure to secure the desired intersubjective unanimity
~ there has been a retreat from such absolute goals not only by those
who have ‘abandoned rationalism but also by those who continue to
defend it. Deutscher (1983:17) goes rather too far when he says that
"No one wants to have any truck with absolutes these days'", but cer-
tainly talk of absolutes is out of favour. It remains on the fringes
of contemporary philosophical discourse confined generally to those

who subordinate their philosophising to some kind of theological




dogmatics that requires cognitive absolutes.

Wwith this retreat from absolutes the goal of objectivity and the
other two goals associated with it have undergone modification. Objec-
tivity becomes a matter of limiting or controlling subjective distor-
tion, whether by Popper's rational criticism or Polanyi's commitment
to wuniversal standards or Feyerabend's abolition of supra-individual
authority. Intersubjective universality becomes a provisional consen-
sus whether based on Popper's criteria for preferred theories or
Polanyi's shared commitment or Feyerabend's democratic decision proce-
dures. Maximum certitudinal value ceases to be absolute certitude to
become the highest available degree of certitude whether based on
Popper's verisimilitude or Polanyi's fiduciary confidence or Feyer-

abend's pragmatic personal decision.

These three goals, closely associated with the question of objectiv-—

ity in Anglo-saxon philosophical discussion, are fundamental goals
also in Piagetian epistemology. That Piaget looked for the answers in
the direction of an understanding of necessity was due to the differ-
ent philosophical context of his work.

The concern with objectivity in Anglo-saxon philosophy has its roots
in the positivist tradition with its emphasis on knowledge statements
the status of which can be, or are thought to be able to be, estab-
lished on subject—-independent grounds. Consequently attention has been
focussed on the objectivity of knowledge statements.

Deutscher, it is true, has shifted attention away from the status of
knowledge statements to treat objectivity as a cluster of qualities
attaching to the action of the subject. Yet even he remains influenced
by the positivist tradition in that his position is adopted in reac-
tion to the deficiencies he finds in that tradition, as appears from
the pervasive polemic against the notion of objectivity developed in

that tradition that characterises his work.




Piaget, however, approaching the basic problems from within a quite
different  philosophical traditionm, “has only limited interest in the

question of the objectivity of knowledge statements. Beginning from

the position that the knowing subject is the constructor of knowledge

his concern is to identify mechanisms within the subject's cognitive
activity that will limit distortion and secure intersubjective univer-
sality with high certitudinal value. He\looks for, and believes he has
found, this mechanism of control in the conceptualisation of necessi-
ty.

It 1is important to note carefully that it is the process of the
conceptualisation of necessity and not "necessity" as a function of an
articulated logical system that Piaget has in view. It is the concep-
tualising activity of the subject and not the operation of a formal
system of logic that is his prime interest. Although formal systems
have an indispensable role at the more advanced levels of knowledge,
the necessity of which Piaget speaks acts as an objectifying control
in the subject's thought prior to all formalisation. It is a control
that is "natural" to thought.

So, Piaget (1983:5).specifies in the opening sentence of his intro-
duction: "In approaching the problem of necessity, we have no inten-
tion of engaging in a study of modal logic, but of bringing the
necessary-... into connection with the evolution of the notion of the
<real>" ("En abordant le probléme du nécessaire, nous n'avons pas
l'intention de faire une €tude des logiques modales, mais de mettre le
nécessaire ... en relation avec l'évolution de la notion du <rdeld>").

In this connection there is a link with Kant in the notion that
objectivity is dependent on a necessity originating in the thought of
the subject (Kant,1933:126;140,218—233,247-252). Piagetian necessity,
however, 1lacks the a priori character of Kantian necessity. It cer-

tainly does not mean that Piaget returned to what Popper calls the




"new way of ideas" of Locke, Berkeley and Hume - a method that Popper
claims Kant also employed (Popper,1980:17,22). The point is an impor—
tant one since the application of the term "genetic" to this "new way
of ideas" (Popper,1980:17) can readily lead to the conclusion that

' 18 a return to that way of approaching

Piaget's ''genetic epistemology'
epistemological questions.

The '"mew way of ideas' set out to understand knowledge by the analy-—

sis of an existent body of ideas or notions and trace their origins in

the conscious thought of the subject. The Piagetian approach has no

more use for such an analysis of ideas than it does for the analysis
of 1language as a way of resolving epistemological problems. The pro-
cesses of conceptualisation that interested Piaget are the inner
mechanisms, or functioning, of the subject's thought of which the
subject 1is not conscious (Piaget,1970a:3-4; 1971b:12-13; 1977:6).
These cannot be identified by a logical analysis of either dideas or
language, which are results of human intelligence, but only by experi-
mental studies designed to uncover the inner structure and functions
of that intelligence. One of the last works published in Piaget's name
(Piaget,1983) details a series of such experiments directed to the
question of the conceptualisation of necessity.

Piaget argued that one of .the principal results of this research is
that necessity is not "an observable given in the objects" or a con-
cept emanating from "objective facts". All that can be derived from
observations 1is an inductive generalisation or "extensional general-
ity" but never a necessity. We can conclude on the basis of observa-

tions, for example, that a ball "always" rolls down an inclined sur-

" "

face and never "up'", but this is no more than an extensional generali-

"n'". observations. . It does not constitute a necessity that

sation from
the ball roll down (Piaget,1983:163-164).

The confusion of empirical generality with the necessary leads to




"pseudo-necessities' that hinder the growth of science. These pseudo-
necessities may arise from assuming that what exists is necessarily
so, or from a confusion of the factual and the normative or from a
conception of the world, or world view, tied to religious conceptions
of a certain kind (Piaget,1983:5-6; Piaget & Garcia,l983:73>-

While these pseudo-necessities are characteristic of the early
thought of the child they may also be present in adult thought, and by
imposing their constraints on scientific thought create insurmountable
barriers to its advance. A prime example of this, according to Piaget,
is Aristotelian physics which imposed false limitations on science
that persisted for centuries. The fault with Aristotelian physics was
not that Aristotle failed to make observations of nature but was due
to the "pseudo-necessities", with associated "pseudo-impossibilities",
that functioned as epistemological presuppositions in the "reading" of
the experience of nature and the use made of observations (Piaget &
Garcia,1983:73-74).

Aristotle did base his physics on empirical observation of physical
bodies. The errors occured because, proceeding from these initial
observations by reasoning with rigorous internal logic, he constructed
a system 1in which the generality of these observations becomes a
universal necessity - making any contrary occurence an impossibility -
and the factuality of the observations is taken as normative (Piaget &
Garcia,1983:57-74).

In short, it was not the failure to observe that was the basic cause
of the deficiency of Aristotelian physics but the faulty though in-
ternally consistent logic of the conceptual structure which directed
the way the observations were made and subsequently dealt with. In

particular, it was the construction of pseudo-necessity and pseudo-

impossibility on the basis of the factual generality of observations.

It is not denied that the observations on which Aristotelian physics




was based were limited and that, from a 20th century perspective, it
is clear that other simple observations would have been sufficient to
invalidate the physics based on those initial 1limited observations.
What 1is argued is that it was neither an inability nor an unwilling-
ness to give a proper place to empirical observation in science that
led Aristotle, and others who followed him, to maintain a physical
theory in the face of clear empirical evidence that refuted it. Rather
the pseudo-necessities generated by a rigorous internal 1logic from
empirical observations tied to a certain conception of the world - a
metaphysics - led to the dismissal of any counter-evidence from other
oBservations as an impossibility.

The importance of this for contemporary debate about the role of
theories in science will be evident. Piaget certainly maintains that
physical sciencé has advanced since Aristotle and that this advance
has been achieved by a progréssive elimination of pseudo-necessities
(Piaget & Garcia,1983:75). However, he was no scientific utopian. What

has happened once may well happen again. Just as the embodiment of

pseudo-necessities 1in the scientific theory of Aristotelian physics

prevented physicists for centuries from recognising the force of
empirical evidence as refutation of the theory so it may do for a
contemporary scientific theory.

There 1is an important difference in this respect between Piaget and
Popper to which Garcia draws attention when he says: "Experiments do
not refute theoretical systems. A system is refuted by another system"
(Garcia,1983:39). Garcia represents the difference too simplistically
when he says: "The history of science shows that theories are not
killed by negative experiments as maintained by Popper ..." (Garcia,
1983:13). While Popper certainly claims a role for empirical refuta-—
tion in theory change he acknowledges that a theory may persist in the

face of empirical refutation and that the emergence of an alternative




theory is necessary for theory change (Popper,1980:42; l983:xxi—xxvi.
Nevertheless, there are significant differences between Piaget and
Popper at the point indicated by Garcia, though considerably more
complex than is suggested by Garcia's comment. These differences will
be discussed in detail later.

If human thought, including the most sophisticated scientific
thought, can be clouded by pseudo-necessities how are these distort-
ions to be removed? It is clear that this cannot be achieved by any
amount of observations, even if these are conducted with the greatest
systematic rigour: since necessity is not an empirical given. Mult-
iplying observations, in itself, can lead at best only to inductive or
extensional generalisations and, at worst, to the multiplication of
pseudo-necessities through the confusion of generality with necessity,
fact with norm. However we categorise Piagetian epistemology it is not
inductivist.

The removal of the distortions of pseudo-necessities and their
concomitant pseudo-impossibilities is dependent on the development of
more adequate structures of the subject's thought which enable the
subject to read the observations more objectively, that is to say, in
better agreement with the objects. An essential feature of tﬁis devel-
opment is the differentigtion of the real, the possible and the neces-
sary.

In the initial human experience, both in the individual and in the
history of science, there is no differentiatioh of these three, just
as there is no differentiation of the factual and the normative.
Possibility and necessity are taken to be qualities of external real-
ity as observed by the subject. Possibilities are simply exteﬁsions of

existing states of affairs in the experienced reality and necessities

consist in taking what is as what must be (Piaget,1983b:5-7,170-171).

This situation changes as the assimilative schemes of the subject's




"thought are extended, engendering possibilities as givens of the logi-
cal structure of the subject's thought integrated in inferential

necessities. A possibility is no longer merely a possibility of exten-

ding reality as given in observation but a possibility of transforming

reality so that it becomes other than that given in observation. A
necessity no longex attaches to what 1is as given in observation but to
the constraints 1imposed on the transformation of that given by the
integrative inferential logic of the subject's thought (Piaget,1983:
163-173).

A full discussion of this aspect of Piagetian theory would require a
separate study. For the present purpose the important point is that
the source of necessity according to Piaget is not external reality as
observed by the subject. Any attempt to locate it there will produce
pseudo-necessity with consequent cognitive distortion. Genuine neces-
sity arises from the logical integration of the subject's thought
entailing logical necessitations in the reading of observations.
Necessity is a product of the logic of thought.

Yet the interactionist nature of the logic of thought in Piagetian
epistemology separates the Piagetian view of necessity from idealist
versions of necessity. Necessity is not an a priori law of thought
that 1is subsequently imposed on experience of external reality. The
accommodation of thought to a reality external to and independent of
thought is an indispensable factor in the logic of thought from which
necessity 1s generated (see the entire discussion in section 2.5
above) .

It 1is ‘also important to remember, in this connection, that this
logical integration of the subject's thought is not to be identified
with a formal system of logic. It relates to the internal logical
structure of thought which is formalised in logical systems but is

never to be confounded with such formalisation. It is not a formal




logical system but the logic internal to the subject's thought that is
normative for knowledge.

Further, necessity is never an absolute necessity. All necessity is
a conditional necessity which, in the never-ending spiral of the
growth of knowledge requires its own surpassing (dépassement). Each
necessity opens the door on a new world of possibilities which, in
their integration create new necessities. Epistemic necessity is al-
ways a provisional necessity resulting from a dynamic process of
necessitation in a knowing subject in interaction with the objects to
be known. Therefore '"there exist no apodictic judgments considered as
intrinsically mnecessary" ("il n'existe pas de jugements apodictiques
en tant qu'intrinséquement nécessaires" Piaget,1983:173). Yet, again
it must be remembered that the construction of a new necessity does
not mean abandoning the old but incorporating it in a richer necessity
(Piaget, 1983b:167-173).

The evolution of the necessary in the logical structure of the

subject's thought plays a crucial role in the construction of scienti-

fic theories. Piaget rejects the positivist notion that science 1is

.merely descriptive of facts and the laws that connect them. Science,
as the most highly developed form of knowledge, must furnisﬁ explana-
tions. Scientific theories are explanatory in character; they go
beyond description and a simple collation of.observations to give
"reasons' that explain why the facts are as we observe them.

In doing so, theories‘go beyond the observed facts and inductive
generalisation from the facts. They place the facts within a deductive
framework with its necessary relations; '"to identify the reason of any
reality, formal or real, 1is to show that it is necessary, and conse-
quently to rely on a deductive model" (Piaget,1973:7). To go beyond
mere description and move toward explanation we must introduce an

element of necessity (Piaget,1970:112). The inner structure of a




theory, then, i1s a structure of deductive necessity, supplied by the
subject yet developed by the subject only in interaction with objects
external to the subject, that co;ordinatee the facts in a systematic
explanation (Piaget,1975:179-180; l970:f12; 1983:7).

Theories mnot only provide a systematic explanation of observations
that goes beyond a mere description of laws. They provide also the
framework for the formulation of the questions to be investigated
(Piaget,1977:321). The 1indispensable role of theories in science,
then, is well recognised in Piagetian epistemology. A distinctive
contribution of Piagetian epistemology in this respect is the <claim,
supported by experimentallpsychology, that these theories have an
inner structure of deductive necessity founded in the logical struc-
ture of the subject's thought.

The development of necessity as a deductive necessity of thought,
advances the objectivity of knowledge in two respects. It removes the
distortion of the elementary perception of reality as a necessary
reality embodying all possibility. At the same time the subject's
observation of reality is enhanced because it is a better understood
reality; the object is no longer a mere observable but is an observ-
able within an intelligible framework, an "interpreted reality'". This
ever improving understanding of reality.that characterises the advance
of scientific knowledge results not only in a better analysis of the
objects but in an enriched empirical abstraction of properties of the
objects; the subject is able to identify by observation hitherto

negelcted properties of objects. The objects are better known in their

objectivity (Piaget,1975:103~104; 1977:320-322; 1981:183-184; 1983:

173).
The scientist immersed in theoretical models can readily forget the
role that theoretical interpretations founded in the deductive neces-—

sity of thought play not only in the construction of hypotheses but in




the experimental observations themselves. Yet their role is indispens-
able 1in securing the impressive increase in both the number and the

precision of observations of contemporary science (Piaget,1977:321-

322).

While it seems clear enough in what sense the growing deductive

necessity of the subject's thought is held to enhance the objectivity
of knowledge does it not simply lead us back, with a different termi-
nology, to Kant's noumenal/phenomenal distinction? Since the objec-
tivity that is secured is an objectivity of an interpreted reality and
not of reality as it is, 1s it not clearly a purely phenomenal objec-
tivity drawn from the structure of the subject's thought that tells us
nothing abouf: the reality of material objects in themselves?

Piaget recognised the possibility of this objection and replied to
it with a decided negative on the ground that in his theory, in
contrast to Kant, the object is not an "unknowable and immutable
noumenon" but is a reality directly experienced by the subject that is
increasihgly better known by the subject through the subject's cogni-
tive activity. While the subject never gains absolute knowledge of the
object - since the better it becomes known the more complex it becomes
— the subject does have genuine knowledge of the object iﬁ succes-
sively better approximations (Piaget,1983:173; 1966-67:163; Piaget &
Garcia,1983:34-35).

Undoubtedly this distinguishes Piaget's position sharply from that
of Kant. A reality éhat is known by successively better approximations
without reaching an absolute is very different to Kant's unknowable
noumenon. However the question still remains how this view of know-
ledge as successively better approximations to the reality of the
object is to be reconciled with.Piaget's description of the process of
knowing as a constructive activity in which objectivity is secured by

conforming knowledge to the deductive necessity of the logical struc-
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ture of the subject's thought. In spite of Piaget's assertions to the
contrary does not such a cognitive process necessarily léad the sub-
ject away from the object to a logical construct of the subject's own
thought imposed on the world of observed objects?

That Piasget did not appear to regard this as &a question needing
serious discussion is no doubt due to the fact that he was so immersed
in the interactionism that is basic to his epistemology that the
answer seemed to him self-evident. Yet for many who view the matter
from outside Piaget's genetic epistemology the significance of this
interactionism that is at the very heart of that epistemology is the
easiest thing in the world to miss.

In Piaget's writings terms like '"cause'" and '"causality'" recur fre-
quently in connection with the physical sciences. Piaget recognised

the dangers 1in the use of this terminology but chose to wuse it,

without metaphysical connotations, as a synonym for '"physical explana-

tion'". Whether he was wise in adopting this terminology he did so for
the important reason that he wished to distinguish clearly between
explanation in the deductive sciences - logié and mathematics - which
he saw as a matter of furnishing purely deductive "reasons'" and expla-
nation in the physical sciences which he saw as requiring interaction
between .logico-mathematical deduction and observations of physical
reality (Piaget,1973:7-12).

The nature of this interaction is well illustrated in the construc-
tion of physical models. On the one hand such a model cannot be simply
a deductive construction of thought imposed on the objects; it must be
adapted, fitted to the facts, as the observations of physical objects.
On the other hand, it is not an "iconic" model of the kind described
by Suppe (1977:97); it is not simply a strucfure isomorphic to the
objects as observed but provides logico-mathematical schema construct-—

ed by the subject into which the objects can be fitted.




.Piaget summarises this situation by saying that an explanatory
physical model must do more than exhibit a logico-mathematical struc—
ture that is applied to physical objects; it must be of such a kind

that a '"structure" isomorphic to the model can be attributed to the

physical objects. It adds to the objects but in such a way that what

is added is adapted to the already structured nature of the objects.
In other words, it is not any and every logico-mathematical structure
that can serve as a physical model but only one that fits the physical
objects in question. Such a modgl is neither the product of deductive
thought imposed on observations of physical objects nor a reproduction
or likeness of the structures of those objects as they are in them-
selves. It is the product of a fully reciprocal interaction between
logico-mathematically structured thought and propertied objects that,
to be an adequate model, must conform to the deductive necessity of
the structure of thought in such a way as to fit the propertied
physical objects (Piaget,1970:113; 1973:12-18; 1975:60).

To use a characteristically Piagetian terminology, the logico-mathe-
matical structures of thought provide the form of the model and the
observations of physical objects the content. But then it is vital to
remember that the content is not an indeterminate content thag can be
moulded to any form whatsoever but is a content of propertied particu-
lars whose propertied existence is wholly independent of thought with
its logico-mathematical structures. In short, the objects are not
formless content but already formed particulars.

The form supplied by the logico-mathematical structures of thought
is a co-ordinative form that co-ordinates these propertied particu-
lars. On the one hand, placing the objects within these co-ordinative
forms enriches them by the attribution to them of co-ordinative pro-
perties that enables them to be better known. On the other hand, since

the properties of their particularity are always conserved, neither




destroyed nor modified in the transformations that result from their
incorporation in these co-ordinative structures, the form supplied by
thought must be adapted to the propertied character of the objects to
be co-ordinated.

The situation is somewhat analogous to the builder of a house who on
the one hand co-ordinates the materials according to an architechtural
plan and on the other hand must employ a plan that fits the materials
to be used.

The constructive cognitive processes of Piageian epistemology, then,
do not lead us away from the objects of our observation since the
constructions must be adapted to these objects. Hence Piaget can
write: "The .theory of knowledge is ... essentially a theory of the
adaptation of thought to reality, even if this adaptation reveals in
the final count ... an inextricable interaction between the subject
and the objects'" (Piaget,1970b:35). The development of logico-mathe-
matical structures of thought as co-ordinative structures attributed
to physical objects advances our knowledge of those objects by enhan-
cing our powers of observation not only through increasing the range
and quality of our observations but also through ensuring that they
achieve an increasingly closer fit with reality ("... progrés consi-
dérables en nombre absolu ainsi qu'en qualité, autrement dit en adé—
quation au réel." - Piaget,1977:320-321).

While Piaget did not regard the deductive necessity of thought as in
itself sufficient to securé objectivity - he speaks of the need also

of intersubjective experimental controls (Piaget,1970:45-47) — it does

play a central and crucial role in securing the three goals associated

with  objectivity.
It eliminates the distortion that arises from the subjective confu-
sion of the real, the possible and the necessary, enabling the objects

to be observed within a co-ordinative framework that enhances and




sharpens our powers of observation; it secures intersubjective univer-
sality by the tying of knowlédge to a deductive necessity that 1is
common to all subjects at the same level of development; and the

quality of rational, if provisional, necessity that attaches to the

resultant knowledge gives it the highest attainable certitudinal

value.

2.8 REALISM WITHOUT EMPIRICISM

The one issue that provoked vigorous debate in my discussions with
personnel of the Centre international d'ébistémologie génétique in
early 1985 was the significance of the "realist" element in Piaget's
epistemology. While no one would deny that there was such an element
in Piaget's writings some contended that it was aﬁ incidental feature
of his thought that could be abandoned without éltering the fundamen-
tal character of his epistemology. One even went so far as to suggest
that it was an alien vestige in Piaget's thought that needs to be
eliminated if the true value of his epistemology is to be realized.

This point of view, it seems to me, is fundamentally mistaken, espe-
cially in its more extreme form. If pursued I believe it will lead not
merely to a refinement of Piagetian epistemology but to an epistemol-
ogy that differs in quite fundamental respects from the epistemology
expounded by Piaget.

Clara Dan (1971:43-44), in a positive evaluation of Piaget's work,
maintains that one of his great achievements was the definitive separ-
ation of realism from empiricism with the result that 'the final
realist value" of human knowledge is firmly established. It is this
decisive separation of realism from empiricism that makes it so diffi-
cult for the philosopher who is conditioned to see realism as insep-
arable from some form of empiricism to take the Piagetian realism
seriously.

The difficulty arises because it is usual for an empiricist realism,
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in Dan's words, ''to define realism by the minimalisation of the role
of the knowing subject". The question then arises how a constructivist
epistemology that gives a key formative role to the knowing subject
can be realist? It appears on the most usual 20th century conception
of realism, at least in the English-~speaking world, to be contradic-
tory.

The term '"realism'" has been applied with differing connotations to a
number of different philosophical positions but for the present pur-
pose I wuse the term to describe an epistemological position that
maintains the view that there exists a subject-independent reality
that 1is known by the subject, functioning as a subject-independent
control in the subject's knowing. This is a definition that, it seems
to me, fits satisfactorily most of the epistemological positions to
which the term has generally been applied. It should be noted that the
subject-independent reality need not be a sensible reality; it may

equally well be an intelligible reality. Hence Platonic intellect-

ualism, for example, is a realism that takes transcendent Ideas as a

subject-independent reality that is known by the subject, functioning
as a subject-independent cognitive control.

In modern times Kantian idealism involved a decisive rejection of
all forms of realism; the cognitive objects and controls are entirely
internal to the knowing subject. The post-—-Kantian reassertion of
realism, at least in the English-speaking world, has been predomi-
nantly empiricist in nature with the result that it has been widely
assﬁmed that empiricism and realism go together as the alternative to
idealism.

Modern empiricist realism fests on the claim that a class of obser-—
vations can be identified in which there is an immediate and reliable

sensory registration in the subject of cognitive data about propertied




objects existing independently of the subject.

Piaget rejects this claim, appealing to experimental evidence in his
support. He maintains, on the contrary, that all observation is sub-
ject-interpreted observation. Even the most elementary observations
require a co-ordinative scheme supplied by the subject in order to
read information from objective reality (Piaget,1970b:80-109).

Two possible misconceptions need to be guarded against at this
point. Firstly, the co-ordinative écheme supplied by the subject is
not to be identified with a conceptual scheme. Piaget is not arguing
that the subject brings a conceptual structure as the interpretive
framework of observation. His position in this respect is quite dif-
ferent, for example, from that taken by the ESychologist Rudolph
Arnheim who argues that every percept is a primitive concept (Arnheim,
1969:13-36). While the co-ordinative scheme supplied by the subject
ultimately develops a conceptual character, in its most primitive form
it is simply thé co-ordination of the subject's sensory-motor activity
(Piaget,1977:5-6).

Secondly, Piaget's position is not to be confused with any of the
various theories - including Popper's dispositional knowledge version
- of the theory-ladenness of observations. "Theory-ladenness" is an
argument for the recognition of a component of theories accompanying
observations; these accompanying theories provide the conceptual
framework for interpreting the observations. Observations however,
retain their character as registers of information about the object
world and, as such, are able to force a revision of the theories at
critical points, whether that critical point is Popper's decisive
falsification or Kuhn's paradigm failure.

Piaget's argument, however, concerns the structure of observations

themselves. It is not that observations are "laden" with theories but

that observation itself has a structure supplied by the observing




gubject that enables the subject to read information from the object
world. Without such a structure we would not have observations but
only a succession of disconnected sensations from which we would
obtain no information about the object world.

Because of the inadequacy of the co-ordinative structure of observa-
tion the subject's most primitivé observations are distorted observa-
tions yielding information about the object world that is incomplete
and, 1in significant respects, misleading. As the subject's co-ordina-
tive framework for observation is further developed in interaction
with the object world the distortions are progressively removed from
observation allowing a reading of the dbject world with greater pene-
tration and accuracy. The logico-mathematical framework employed in
scientific thought, being the most highly developed framework yet
available enables us to read the object world - including the human as
object - with unparallelled accuracy and penetrating power (Piaget,
1970:55; 1975:103; 1977:321-322).

If Piaget 1is right in this understanding of observaﬁion then the
empiricist criterion of an unproblematic base of observations regis-
tering information about the object world cannot secure the relation

between knowledge and objective reality that is required for a realist

account of knowledge. No such unproblematic observational base exists.

Empiricism's simplistic view of the nature of observation frustrates a
clear understanding of the necessary conditions for the effective
observational reading of the object world that is essential if know-
ledge 1is to be knowledge of a subject-independent reality. In other
words, a realist account of knowledge is possible only on condition
that we reject the basic assumption of empiricism.

In short, Piaget has offered a clear and logically coherent account
of the relation between knowledge and objective reality. that not only

dispenses with empiricism but makes empiricism incompatible with a




realist account of knowledge. Whether or not we are prepared to accept
Piaget's account is another matter to be discussed further later but

it is clear that what he offers is, in every important sense, a

genuinely realist account of knowledge and not some strange infertile

hybrid.

There is, of course, an important ontological shift involved in the
Piagetian detachment of realism from empiricism. On any empiricist
view the stability of knowledge depends on invariance in the object
world. On the Piagetian view the stability of knowledge depends on the
stability, but not invariance, of the subject's structures for reading
the object world. Reality becomes a transformational reality that is
always open to transformation through the action of the subject.

In this respect Piaget undoubtedly followed closely Brunschvicg's
position that "... knowledge constitutes a world that is for us the
world. Beyond this there is nothing; a thing that would be beyond
knowledge would be by definition theé inaccessible, the indeterminable,
which is to say that it would be equival;nt to nothing"
(Brunschvicg,1964:2). Reality is the known. The Kantian noumenal world
is abolished.

Objective reality i1is of such a kind that it is not merely read by
the knowing subject but undergoes an enriching transformation in the
subject's knowing of it. It is a reality susceptible to change through
the subject‘s action on it, including cognitive action. Yet it is
important to note that whatever transformation it undergoes as a
result of the subject's action it always retains without modification
the properties intrinsic to it as a reality independent of the subject
(Piaget,1983:171). The transformation it undergoes enriches it while
conserving in its entirety all that it was prior to the transforma-

tion. This stable core of properties intrinsic to the object con-

stitutes the object as a reality remaining always external to and




independent of the subject however éxtensively it may be enriched by
the subject's cognitive activity.

For those nurtured in an empiricist view of reality Piagetian real-
ity will appear a strange reality indeed. Such may well wish to give
reasons for rejecting the Piagetian view of reality; to be qatisfacto—
ry, however, any rejection of this view will need to give a satisfac-—
tory alternative account of the experimental data on which Piaget
relies to support his view. However, any such arguments are arguments
for rejecting Piaget's account of realism and not for denying that his
position is realist. |

Piaget himself was not accustommed to describing his position as
"realist”.l Indeed he speaks of the influence of realism as a distor-
ting facpor in the development of mathematical knowledge (Piaget,
1973b:261-346). However, in his parallel discussion of physical know-
ledge, he charges Brunschvicg with failing to give sufficient weight
to the compelling realism with which we are confrontéd in a study of
biological knowledge. (Piaget, 1974a:314). The Piagetian distinction
between logico-mathematical and physical knowledge is important in
this connection. With regard to logico-mathematical knowledge Piaget
wants to banish realism; but with regard to physical, or empirical,
knowledge, knowledge has a realist character (See Piaget,1974a:336).
Hence, science "is neither purely realist nor purely idealist"
(Piaget,1973b: 48).

The realism of Piagetian epistemology is certainly neither a simple
realism nor the kind of empiricist realism associated with the posit—
ivist tradition. Nevertheless, Piaget's position certainly satisfies
the criteria of realism which I stipulated above and which, I suggest,

clearly links his realism with other philosophical positions that have

been regarded as realist. It seems, therefore, appropriate to speak of

the realism of his epistemology.




However, I have no desire to argue over terminology for its own

sake. If others want to dispute the appropriateness of the description

"realist" I would have little inclination to debate the point, pro-

vided that what I prefer to call the "realist" element in Piagetian
epistemology is clearly recognised. Any attempt to remove that 'rea-
lism", by whatever name we may call it, will require the most funda-
mental change at the very heart of Piégetian epistemology leading not
merely to modification but to the complete reconstruction of that
epistemology.

An indispensable component of empirical knowledge in Piagetian epis-—
temology is that gained by empirical abstraction in which knowledge is
knowledge " of properties of physical objects that exist as propertied
particulars independently of the subject's knowing. Not only do they
possess these properties prior to our knowing>but these properties
remaiq unchanged as properties of these objects at the most sophisti-
cated possible level of our knowing. (Piaget,1977:6—~7). The development
of more sophisticated structures of thought enhance; and sharpens our
powers of empirical abstraction but it does not supersede them as a
source of empirical knowledge.

With regard to observations of the physical world Piaget argues that
the subject reads two di;tinct classes of objective properties. One
class consists of inalienable properties of propertied particulars
wholly independent of the subject; the second consists of co-ordina-
tive properties initiated in the co-ordination of the subject's cogni-
tive actions and attributed to objects.

Not only is the first of these dependent on a realist account of
some sort but so also is the second. Discard all forms of realism and
it 1is obvious that there can no longer be a cognitive reading of
properties of particulars independent of the subject; Piaget's empir-

ical abstraction must reduce to no more than an abstraction from




phenomena experienced by the subject. In that case all distinction
between inalienable properties of the object and properties attributed
to the object must disappear, or at least be seriously blurred.

But the basis for the attributability of co-ordinative properties to
objects also disappears if we discard the realism of Piaget. It is not
any and every co-ordinative property that is attributable indiscrimi-
nately to any and every object but only those that fit, those that are
adapted to, the objects in question (Piaget,1970:113; 1973:12-18). But
in order to determine whether the properties fit the objects - i.e.
are attributable to them - we must have some knowledge of the objects
independently of properties to be attributed to them. Remove the real-
ist element from Piagetian epistemology and the door is firmly shut to
any such knowledge so that there is no way to determine the attribut-
ability of co-ordinative properties.

Even this does not end the reconstruction that Piagetian epistemol-
ogy must undergo if Piaget's realism is discarded. The theory of the
development of the cognitive structures of the subject - the logico-
mathematical structures of thought - themselves will have to be re-
worked in a way that will leave little but an empty shell of Piaget's

theory. The development of the cognitive structures of the subject in

Piagetian epistemology depends on interaction between the subject and

a physical reality independent of the subject. The requirement that
the structures of the subject accommodate to the physical reality that
exists 1independently of the subject is an indispensable factor in the
development of these structures , even though the counstruction itself
is wholly internal to the subject's thought. (Piaget,1966-7:17-18;
1968:51-53; 1970b:109; 1975:12-49).

If we discard the realist element from Piagetian epistemology then
we will have to replace the Piagetian interaction of subject and

object with an interplay between different elements within the cogni-—




tive structure of the subject without known relation to any subject-
independent reality. This is an epistemological change of a most fund-
amental kind.

The realism, of Piasgetian epistemology, by whatever name we call it,
is 1in no sense peripheral but central. Piaget himself declared that
the problem of the relations between subject and object is the central
issue of epistemology (Piaget,1968:51). '"Object'" for Piaget is not
reducible to a phenomenal object within the consciousness of the
subject but 1is a structured reality existing independently of the
éubject (Piaget,1979:10,109). It is possible, of course, to retain the
Piagetian terminology while discarding the realism but in that case
the very Heart of the epistemology will have to be restructured.

The difficulty that many have in taking Piaget's realism seriously
is that it requires a significant shift in fundamental conceptions
with which we have become accustomed in this connection. This situa-
tion is well illustrated by criticism offered by Wartofsky in relation
to the correspondence between knowledge and realzty in Piagetian
epistemology.

Wartofsky (1982:487-493) refers to Piaget's argument that the struc-—
tures of knowledge are not copies of reality but transformational

structures ''more or less isomorphic to transformations of reality"

(Piaget,1970c:15). He suggests that this is no more than a 'rhetorical
4

realism" since it begs the question of correspondence.

How, he asks, can we know that cognitive transformations correspond
to reality if we know reality only by means of these transformations?
He goes on to argue that any isomorphism can only be among the cogni-
tive structures of the subject and not between these and ''reality',
"'since this is precisely what we cannot know'.

This entirely misses the point of the interactive nature of Piage-

tian epistemology. Wartofsky's argument remains bound to the empiri-




cist conception that reality external to the subject can be known by

the subject only by a simple registration in the subject of objects

and/or properties of objects that remain unchanged in our knowing of
them. It remains locked within the empiricism/mentalist intellectual-
{sm polarity in which cognition either corresponds to an objective
reality external to the subject because it registers that reality as
it 1is independently of the subject or it constructs cognitive struc-
tures 1independently of objective reality which it then projects on
that reality. Hence, since Piaget insists that we cannot know reality
except by employing instruments of cognition constructed by the sub-
ject Wartofsky assigns him to the wmentalist intellectualism pole,
concluding as a result that his realism can be no more ﬁhan a "rheto-
rical realism".

Yet it 1is precisely this polarity that Piaget rejects with his
interactionist conception of cognition. Only by recognising this so
that we are able to view Piagetian epistemology outside the empiri-
cism/mentalist 1intellectualism polarity can we do justice to his rea-
lism as more than a mere ''rhetorical realism'".

In this Piagetian interactionist conception objects external to the
subject that exist as propertied objects independently of the sub-
ject's knowing are primary objects of cognitive activity. Empirical
knowledge must match this objective reality. However this match is not
obtained by means of sense data, information received in a detached
observation of objects, that give the subject the properties of the
objects as basic cognitive data. The subject knows the properties of
objects only by acting on the objects, action that transforms the
objects without destroying their intrinsic properties. In this cognit-
ive activity the subject transforms the objects by enriching them with
new properties while the objects in turn constrain the subject by the

requirement that the subject's cognitive transformations wmatch, or
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fit, the nature of the objects. We know that our structures of know-
ledge are isomorphic to reality only by their fit with reality in our
acting on the objects of reality.

Piagetian reality is neither an empirical given nor a mere intellec-
tual construct. It is the product of an interaction between the con-
structive activity of the subject that transforms and enriches reality
and the reality of propertied objects external to the subject which
provide the subject-independent base to which the subject's construc-
tive activity is responsive.

Piaget in no way asserts, as Wartofsky claims, that we cannot know
objects as a subject-independent reality. On the contrary, it is just
such objects that function as the "limit" for all our empirical know-
ledge; as "limit" we never know objective reality exhaustively but we
do know it‘truly in successive approximations (Piaget,1979:10,109;
1983:173). What he does maintain is that we can know these Tobjects
only as our actions in relation to them are co-ordinated by mathemat-

ical co-ordinations constructed internally to the subject and not

drawn from the objects. It seems clear that Piaget uses the term

"1imit" in a mathematical sense as a fixed value that can be approach-
ed in ever closer approximations without ever being attained. The
objects are not simply registered in a passive subject but are read by
the subject within a co-ordinative framework constructed by the sub-
ject.

While this co-ordinative framework - the transformational systems
constructed by the subject - transforms it does not destroy but wholly
conserves the object with its intrinsic properties as an external
reality independent of the subject. In reading the object with the aid
of this co-ordinative framework the subject is able, more and more
clearly and exhaustively as the framework is better developed, to read

the intrinsic properties of the object. In other words the transforma-




tions do not leave us with only the transformations of our own struc-—
ture of thought as cognitive object but are instruments by which we
better read the subject-independent object with its inalienable pro-—
perties.

Further, -and this is crucial, 1if, on the one hand, we do not know

objective reality apart from the co—ordinative structures of our own

actions in relation to them, on the other hand, the cognitive objects,

as a structured reality always independent of our knowing and with
which we have immediate contact in our knowing, act as a decisive
control on our constructive activity.

A useful analogy, which may be more than an analogy, since there ' is
reason to suppose that Piaget saw knowledge as a special kind of
artefact, 1is that of an artisan constructing an artefact out of given
raw materials of which he has no prior knowledge. On the one hand, the
artefact 1is not given in the materials but is dependent on the con-
structive activity of phe artisan. On the other hand, the properties
intrinsic to the given materials both become known to the artisan by
his working with them and act as a "limit" to his constructive activ-—
ity which can be only such as is adapted to the properties of the
materials.

After he has transformed the materials into the artefact the mater-—
ials that have been transformed by his constructive activity retain
all the intrinsic properties they had prior to the transformation and
the artisan by means of his transformational activity has come to know
those properties better than he did in the simple observation of them
as given. He knows the materials better not merely in their new form
but in the intrinsic propertieé they possessed prior to the transform—
ation. In addition new relational properties attach to the materials
as a result of the artisan's transformational activity.

Two features are essential to the Piagetian account of the relation




between knowledge and objective reality; or the isomorphism of cogni-
tive transformation with transformations in reality. One is the total
conservation of the primitive object with its intrinsic properties
independent of the subject throughout all the cognitive transfor-
mations. The other is the subject's immediate empirical contact with
these subject-independent propertied objects in which contact the
subject's transformational constructions function as instruments to
facilitate the reading of the properties of the object and the exper-
ience of those properties in turn acts as a control on the transform-

ational comnstruction.

Hence Piaget's suggestion, that mystifies Wartofsky, that the trans-

formational structures provide only "possible isomorphic models among
which experience can enable us to choose" (Piaget,1970c:15). Since
experience always brings us into contact with a structured reality of
objects, independent of ourselves and our knowing of them and con-
served 1in all our cognitive transformations, this empirical contact
with objective reality can enable us to select transformational struc-
tures best adapted to that reality.

It must be granted that Piaget's own exposition of his position
leaves a great deal to be desired for anyone wishing to comé to terms
with it as a coherent, systematic epistemology. Nevertheless if we
take the trouble to disentangle the systematic thread that runs with
remarkable consistency through his work it exhibits an internal coher-
ence that refutes most of the charges of incoherence levelled against

him. His realism is no exception.

2.9 COMMITMENT, WELTANSCHAUUNGEN AND EPISTEMIC FRAMEWORKS

From the discussion to this poiﬁt it might Qell appear that Piaget saw
scientific knowledge as simply the ordering of experience guided
inexorably by a universal logic of thought toward ever increasing

richness and precision. And, indeed, the main body of his works could




readily lend themselves to such a conclusion.
There appear to be two related reasons for this. The first is that
in endeavouring to develop what he regarded as a scientific epistemol-

ogy he quite deliberately set to one side broader questions of knowl-

edge that have usually occupied the attention of epistemologists to

focus attention on specific questions of detail for which he saw the
possibility of obtaining scientific answers. He did this not because
he regarded the broader questions as unimportant but because of what
he toék to be the requirements of a scientific approach.

\Secondly, the specific questions on which he chose to focus were
those related to the cognitive mechanisms of the knowing subject so
far as these could be regarded as universal processes - questions such
as the development in the subject's thought of operations associated
with the inversion of arithmetical operations (addition and subtrac-
tion, multiplication and division), the construction of additive and
exponential series, the relations between parts and a whole (the
exémples are taken from research projects reported in detail in
Piaget,1977 and Piaget,1981). Hence the main body of his published
works comprise reports and discussions of his research in relation to
these specific questions (Piaget,1970b:116-118; 1973b:17,18; Piaget &
Garcia,1983:292). The continuing research of the Centre international
d'Epistemologie genetique proceeds along the same 1lines (see e.g.
Dionnet, 1983 and we115,1984).

However, Piaget always recognised that these cognitive mechanisms
function in a wider context, not only in the subject-object relation
but also within the subject. His research was directed to the ident-
ification of what he called "the epistemic subject”. This "epistemic
subject" is the universal element in the subject; it is a core common

to all subjects at the same 1level of development (Piaget &

Beth,1966:329; Piaget,1983a:120) that ensures the functional invariant




guaranteeing intersubjective universality in cognition. Its base is-

the co-ordination of actions and in its cognitive development it is
the internal logic of thought that leads to deductive necessity.

But, although the functioning of this "epistemic subject" was the
focus for his research, Piaget did not suppose that cognition Qas a
simple matter of the functioning of the "epistemic subject!" detached
from the other properties of human subjectivity. In this respect his
use of the terminology "epistemic subject", with the complementary
terms "individual subject and "psychological subject" tends to be
misleading. It suggests distinct and separable concrete modes of
subjective functioning such that "epistemic subject'" is identical to
"knowing subject'". On closer examination it is ‘clear that this is not
at all what Piaget intended. The knowing subject includes the "indivi-
dual" and "psychological' as well as the "epistemic" subject (Piaget &
Beth,1966:329; Piaget,1970:45-48; 1981:184-188).

By "individual', '"psychological and "epistemic" subjects, then, it
seems we are to understand different modes of the subject's function-—
ing that are distinguishable but never separable from one another so
that the conérete activity of the subject involves an interaction
between them in which each plays a greater or lesser part according to
the nature of the activity. The term "epistemic subject" does not
indicate that this mode of functioning alone is involved in epistemic
activity but only that it plays an increasingly dominant, and always
decisive, role. As the role of the epistemic subject becomes more
dominant with a corresponding decrease in the role of»the individual
subject knowledge becomes more objective. Yet this is a reducing of
the role of the individual subject to a minimum rather than abolishing

it (Piaget,1970:46). The concrete knowing subject, then, is never

reducible to the "epistemic subject", though the increasing dominance

of the "epistemic subject" with its universal deductive necessity 1is
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the key to the objectivity and intersubjective universality of scien-

tific knowledge.

Concentrating his attention on limited questions related to the
functioning of this "epistémic subject" Piaget for the most part made
only occasional references to the other modes of the subject's func-
tioning without a detailed elaboration of their connection with the
distinctively epistemic mode.

However, in his later years he began to give more extended attention
to this question. This led him, on his own account of the distinction,
beyond the bounds of what counts as scientific epistemology into the
reélm of philosophy. Perhaps the recognition of this deterred him from
doing so earlier but, on the other hand, the need to relate his
epistemology to the mainstream of epistemo}ogical discussion appears
to be a compelling reason for his doing so in the end.

Although his treatment of the question still remains scanty, enough
is said to enable us to form a clear picture of the broad contours of
his poéition on the relation between his "epistemic subject" - the
subject's logico—matheﬁatical structuring function with its logical
necessity - and the role played by other factors in cognition.

For Piaget the human subject is more than a knowing. subject. The
human subject, as a complete individual, is a committed, or involved,
subject who in this commitment (engagement) constructs his own norms
in relation to the concrete problems of human life (Piaget,1966:53,
64; 1972:299). The search for scientific truth is of interest only to
a minority of humans and, even for that minority, it can never exhaust
the nature of man. The human is never locked within the boundaries of
scientific knowledge. The complete human subject lives, takes sides,
believes and arranges in a hierarchy a multitude of values, in so
doing giving a meaning to his ‘existence by choices that go beyond the

frontiers of his avaiable knowledge (Piaget,1972:281).




As a rational subject he develops a rational co-ordination of all
the values of human life, including the cognitive values, in which the
subject takes up a rational positioﬁ with regard to reality as a
whole. This rational co-ordination of values in relation to the whole
of reality is the concern of philosophy and is outside the realm of
knowledge as such though it includes the subject's existent knowledge
within the rational co-ordinarion. (Piaget,1972:57,281; 1973b:13-14).

While it is the object of philosophy this rational co-ordination is
not the exclusive province of philosophy as an acad;mic discipline. It

is a wisdom that is developed individually by every rational subject.

And, although rational, this wisdom is not intellectualist but engages

the whole person in a unified conception of 1life. (Piaget,1972:63,281-

282).

Knowledge, represented in its most developed form by science, does
not have overriding normative value for human life. Cognitive activity
is mnot the pinnacle of human achievement but one of several higher
level human activities that include moral, aestﬁetic and faith ("reli-
gious or humanist") activities which the committed individual human
subject co-ordinates with cognitive values in a unified conception
(Piaget,1972:57).

Science for Piaget represents the highest achievement of human
knowledge but‘it is not, a; it is for Monod (1970:203-225) the kingdom
of human freedom that transcends the darkness out of which we have
come. Human 1life is guided by a conception of the world, a Weltan-
schauung, that incorporates the cognitive values of science but is not
determined by them.

The other side of this is that science itself is guided by this
Weltanschauung in so far as it influences the nature of the problems
to be investigated by science. It is at this level that philosophy,

having the character of a systematic Weltanschauung, can be of ser-




vice to science by identifying problems to be resolved by scientific

investigation. Philosophy, being restricted to the reflective method,
can never resolve any problem but by its reflection on reality as a

whole 1t provides valuable impetus to science by identifying problems

that might otherwise be neglected. (Piaget,1972:307). Piaget even went

so far as to say that '"philosophy is indispensable in training reflec-
tive thinking and in posing relevant problems'" (Piaget,1970a:16-17).

But a Weltanschauung may hinder as well as stimulate the growth of
knowledge. In developing this theme Piaget introduced, 1in one of his
last published works (Piaget & Garcia,1983), the term 'epistemic
framework'" (cadre épistémique). This work was unusual in that it was
co-authored with Rolando Garcia. In earlier works what Piaget had
written was published in the same volume together with what others had
written, with occasionally a chapter jointly authored, but in this
case no attempt is made to distinguish the contribution each made but
the whole work is presented as a joint effort.

Garcia tells us that the development of the notion of 'epistemic
framework" was the result of interaction between himself and Piaget.
He also tells us that an epistemic framework has directed the course
of scientific development by determining '"the type of questions one
asked nature at a certain moment of time" (Garcia,1983:17). Piaget &
Garcia (1983) develop this notion of epistemic framework and bring it
into connection with the notion of Weltanschauung.

Piaget recognises two sources of constraint on the growth of scien-
tific knowledge that have nothing to do with the adequacy of the
cognitive mechanisms available to the knowing subject but constrain
the subject in the employment of those mechanisms. One of these is the
complex of stimuli and restraints imposed on science by the require-
ments of society external to science. This creates external pressures

that concentrate scientific endeavour in certain directions to the
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neglect of others. At the same time he recognises that there is a
reciprocal influence from science in the shaping of the social values
which in turn constrain the further developmeﬁt of s8cience. This
complex of social values he called the "social paradigm" '(Pi&get &
Garcia,1983:276,278). |

The other source of constraint, which is internal to science as an
intersubjective human endeavour, is the conceptual complex that, at
any given time, is regarded by the scientific community as constitu-
ting the valid body of scientific concepts. This acts as a restraining
filter excluding any concept that does not meet the currently endorsed
conceptual requirements of "scientific". This conceptual ;omplex in-
ternal to the scientific community he called the' "epistemic paradigm".
This epistemic paradigm is not imposed by any logical necessity but
solely by the authority of the scientific community that passes it on
from one generation of scientists to the next as an inherent component
of the accepted knowledge as naturally as language is transmitted from
one generation to the next (Piaget & Garcia,1983:278-280).

As as example of the constraining influence of an epistemic paradigm
on science Piaget cites the case of Newtonian mechanics which for some
thirty years the French scientific community refused to accept, not
because of any fault found with Newton's mathematics or because of
experimental refutations but simply because it was not '"physics" -
hence not science - since it did not conform to the currently accepted
concept of physical explanation.

The eventual acceptance of Newtonian mechanics, however, led to a
new epiétemic paradigm in which the Newtonian concept of mechanism was
regarded as indispensable to scientific explanation. This new parédigm
decreed that no theory could be countenanced as scientific unless it

embodied this concept of mechanism. This new paradigm, according to

Piaget, by 1its reductionist influence had a widespread distorting




effect on science.

The social paradigm and the epistemic paradigm belong to an epist-
emic framework rooted in a Weltanschauung or ideology. This epistemic
framework specifies the limits of the questions that can be asked, the
kind of problems that can be accepted as appropriate. The Greek static
conception of the world is cited as an outstgnding example of the
retardation of science not primarily because of an inadequate method-
ology but because of the constraint of an epistemic framework imposing
this static conception on the formulation of scientific problems.

The breakthrough, or revolution in science of the 16th and 17th
centuries, therefore, was not due to the development of &a better
methodology. The necessary methodology had existed since the 13th
century. The scientific advance of the 16th and 17th centuries was due
to an jideological revolution, a major shift of Weltanschauung, that
led to the introduction of a new epistemic framework opening up a
whole new range of questions that had hitherto been unthinkable. "It
is not the methodological considerations (or at least never these
alone) that cause the advance of science at critical moments of its
development but rather the modifications undergone by the epistemic
framework that uses or directs this methodology in an autonomous
manner" (Piaget & Garcia,1983:71).

This 1is all reinforced by contrasting the development of Chinese
science with ancient Greek science at the zenith of Greek science. A
sharply contrasting Weltanschauung in China gave rise to an epistemic
framework significantly different to ;hat of ancient Greek science and
consequently to a contrasting set of scientific problems that in
certain .respects are more akin to modern science than those of the
. ancient Greeks (Piaget & Garcia,1983:280-285).

While the distinction of '"social paradigm", '"epistemic paradigm' and

"epistemic framework" appears to be conceptually clear enough it is a




distinction not always easy to make so sharply in practice, as Piaget
himself acknowledges (Piaget & Garcia,1983:284-285).

The parallels with Thomas Kuhn, both in the use of the terminology
of "paradigm" and in the talk of "scientific revolutions" will be
obvious (see Kuhn,1962; 1970). Piaget himself explicitly recognises
this connection, saying that, up to a point, the "views of Kuhn con-
verge in their major directions, with our own" (Piaget & Gacia,l1983:
275-276,187). 'However, there is also fundamental diuergence such that
it would be misleading to equate Piaget's position with Kuhn's.

In the first place, the Piagetian paradigms do not appear to have
exact parallels in Kuhn's notoriohsly ambivalent use of the term
"paradigm". [A usage that Kuhn (1977) did try to clarify in response

to criticisms.] Piaget suggests that the concept of paradigm as under-

stood by Kuhn relates to sociology of science rather than epistemology

as such. While he does not see hia.and Kuhn's positions as opposed he
stresses that they are distinctly different approaches and finds ma jor
deficiencies in Kuhn's approach (Piaget & Garcia, 1983:275-279).

The fundamental divergence that Piaget identifies is that, while he
agrees with Kuhn - and to a lesser extent with Feyerabénd - that there
are discontinuities, or '"leaps", in the growth of science he does not
regard these as 'leaps in the void" but as responding to a 1logic
internal to the knowing subject which is responsible also for the
stability of '"normal" science (Piaget ‘& Garcia,1983:292-293). This
brings us back to the heart of Piagetian epistemology: the role of the
subject as a structuring subject guided by an internal logic that is
common to all subjects. Scientific revolutions, therefore, are not
due, as Kuhn argues, to the persistent empirical failure of theories
but are due to a restructuring of the subject's epistemic framework
in order to remove disequilibrium in the internal logic of the sub-

ject's action.




For all the readiness to recognise common ground Piagetian epistemo-
logy retains a rationalist base that marks it off sharply from the
"Weltanshauungen analyses'" of recent Anglo-saxon philosophy of sci-
ence. (For the term '"Weltanschauungen analysis" and a discussion of
some of the main representatives of this approach see Suppe,1977:125-
192.) In the final analysis knpwledge is the ordering of experiences
in accordance with the logic internal to a universal, self-authentica-
ting rationality of the subject that assures the intersubjective
universality and objectivity of science as knowledge at the highest
level of development. This ensures that the mechanisms for acquiring
knowledge are universal, unaffected by social context, personal com-
mitments, i1deologies or Weltanschauungen. The identification of these
mechanisms and how they operate has been the major concern of genetic
epistemology.

Knowledge, in its inner mechanism of which the subject is wusually
unconscious, is a thoroughly rational activity governed by a universal
inner logic. But knowledge is not definitive of human life aﬂd its
mechanisms do not operate in isolation from the totality of that life.
The definitive role belongs to the human subject as a complete subject
(with commitments and beliefs as well as knowledge) who co-ordinates

life's experiences in a Weltanschauung that forms the context within

which the universal cognitive mechanisms function at any given time.

This Weltanschauung imposes.an epistemic framework, an approved con-
ceptual grid that specifies what is to pass as valid knowledge of the
world.-

This epistemic framework does not alter the universal cognitive
mechanisms by which knowledge is acquired. These constitute an episte-—
mic functionional invariant. The framework constrains the development
of knowledge by specifiying the kinds-of problems that are to count as

scientific problems and the kinds of concepts that are to be acknowl-




edged as valid scientific concepts. An epistemic framework, and its
associated Weltanschauung, then, will advance or retard the growth of

scientific knowledge as it widens or narrows the possible interroga-

tive and conceptual fields within which the universal cognitive mecha-

nisms are allowed to operate. On the other hand, arbitrary restric-
tions imposed on these mechanisms by an epistemic framework tend to
produce disturbances, disequilibriums, in the cognitive mechanism
that, sooner or later, force a changé in ghe epistemic framework. When
such a change is sufficiently fundamental we have wh;t we may call a
revolution in science.

While Piaget is able to agree with Kuhn, then, that "revolutions"
are significant in the development of science, 'his analysis of the
nature of these revolutions and their relation to what Kuhn calls
"normal' science is quite different. On Kuhn's analysis, the revolu-
tion occurs because of the failure of the existing paradigm for sol-
ving the defined problems (Kuhn,1962:76). On Piaget's analysis the
revolution occurs because éf inadequacy in the definition of the
problems that the existing epistemic framework allows. For Kuhn the
revolution is a revolution in the préblem—solving tools; for Piaget it
is a revolution in the definition of the problems to be solQed, not,
at least first of all, in the tools for solving them.

In brief, the fundamental difference between Piagetian epistemology
and recent Anglo-Saxon discussion in the philosophy of science is that
while the latter analyses the formal conceptual structure of knowledge
(theories, etc.), the former analyses the mechanisms of the knowing
subject by which these conceptual structures are produced. A failure
to recognise this will frustrate any effective interaction between the
two.

A clear example of the result of such a failure is the use Feyer-

abend makes of Piagetian research to support his theory of incom-




mensurability. Citing a fragment of the total body of Piagetian re-
gearch he uses the results of this research to support the thesis that
"the development of perception and thought in the individual passes
through stages which are mutually incommensurable' and that there are
families of perception-related concepts between which '"neither logical
nor perceptual connections can be established'" (Feyerabend,1975:227-
229,274). Yet viewed in terms of the problems to which the Piagetian
research was directed the research’'cited warrants no such éonclusion-

Feyerabend analyses the research solely in terms of the formal
structure of the concepts involved. As a result of that analysis he
finds an incommensurability in the results with, he concludes, no
possibility of establishing a connection between them. With the first
part of this finding a Piagetian might have no special difficulty but
would dissent quite emphatically from the second. He would point out
that the existence of a connection between these diverse results is
precisely what the research has established. This connection is not
found where Feyerabend looks for it;, in a comparison of the formal
logical structure of concepts, but in the inner logic of the cognitive
mechanisms operative in the subject. On the Piagetian analysis Feyer-—
abend's incommensurability based on comparison of formal cconceptual
structures dissolves into a fundamental commensurability based on the
inner logic of the subject's actions.

This appears to be an instance of the effect of what Piaget calls
the "epistemic framework'", since the difference between the Feyeraben-—

dian and Piagetian analyses lies in the nature of the problems addres-—

sed. Feyerabend misses the point of the research because he fails to

recognise the central problem to which that research is addressed. He
does not criticise or evaluate the Piagetian problem or offer an
alternative theory in relation to it. He disregards it.

The problem to which the Piagetian research is addressed is not the




analysis of conceptual structures employed by the subject, which 1is

Feyerabend's concern, but the nature of the cognitive mechanisms of

the subject that produce conceptual structures and by which knowledge
advances. This is what Garcia (1983:8) calls "The ‘A" of the A,B,C" of
Piagetian epistemology. Viewing the research in terms of the Piagetian
problem, the research, so far from showing incommensurability, shows a
continuity in the cognitive mechanisms.

Even with regard to the conceptual structures the incommensurability
that Feyerabend finds by his formal analysis of the conceptual struct-
ures abstracted from the constructive activity of the subject disapp-
eérs when the research is analysed in terms of the Piagetian problem.
In the constructive activity of the subject the' conceptual structure
of one Vlevel is not discarded at the next level as incommensurable
with the new conceptual structure of that level but is transformation-
ally incorporated as a component of the new, more complex structure.

A clear recognition of the fundamental difference in problem orien-
tation, then, is essential for any fruitful interaction between Piage-—
tian epistemology and philosophical/scientific discussion and research
in the mainstream of contemporary Anglo-Saxon thought. Without this
each party is bound to view the contributions of the other in one of
two ways, either of which will frustrate effective dialogue. Either
party A will regard the contribution of party B as irrelevant, or at
best peripheral, because it does not address the problem that party A
takes to be central, or does so only in a peripheral way; or party A
will distort the contribution of party B by reading it within his own
quite different problem framework, as Feyerabend does with Piaget in
the example just cited. Only as the difference in problem orientation
is recognised clearly and common ground is found in common underlying

problems can fruitful dialogue develop between the parties.




2.10 AN AFFINITY WITH PRAGMATISM?
Certain features of Piagetian epistemology suggest, at first sight, an
affinity with the pragmatism of William James. In particular, this
affinity 1is suggested by the interactive character of cognition and
the transformational character of reality (James, 1914:60-69,201~217).

There 1s no doubt that significant and striking parallels exist.
Further these parallels indicate a common tendency, characteristic of
the main trends in modern epistemology, away fgom cognitive absolutes
towards an open-ended view of knowledge. Beyond this, however, as we
look more closely it is clear that there is a sharp and fundamental
divergence between the approaches taken by James and Piaget.

The pragmatism of James leads away "from abstraction towards con-—
creteness'" (James,1914:51). In sharp contrast to this in Piagetian
epistemology while knowledge begins in the concrete it develops only

by abstraction; it is abstraction that is characteristic of cognition.

"All new knowledge supposes an abstraction'" (Piaget,1974:81).

Secondly, James makes the usefulness, or worthwhileness, of the ends
the govgrning principle in cognition. Certainly he insists that there
must be agreement with existent reality but this existent reality is
itself reality as experience directed towards worthwile ends; the
agreement of an idea with reality itself embodies the principle of
successful-leading to a worthwhile end as its most fundamental criter-—
ion (James,1914:55-64,204-216). In fundamental contrast to this, the.
governing principle in Piagetian epistemology is the logic internal to
the sﬁbject'é cognitive activity; it is the dynamic rationality of the
subject's activity which goverms that activity even when the subject
is not conscious of it. It is not the usefulness of the ends but the
rationality of the cognitive process that is definitive for Piaget.

Finally there is a decisive divergenée between James and Piaget in

that whereas James' position is clearly irrationalist Piaget maintains
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a rationalist position. There is, for James, no universal rationality
guiding cognition according to any a priori universal governing prin-
ciple. There is only the subjective judgment - which in the end 1is
always an individual judgment - of the usefulness of the products in
the concrete, factual situation (James, 1914:51-64).

Decision and choice in the pragmatist sense occurs for Piaget only
on the 1level of the subjective co-ordination of values (see Piaget,
1972:281). It has no place in cognition.

In my earlier study of Piaget (1982:89,90) I concluded that Piaget
had adopted an irrationalist position. I now regard that conclusion as
mistaken. My earlier conclusion that Piaget's position is irration-
alist was based on a mistaken conception of thé role of history in
Piagetian epistemology; a mistake that was made easier because of the
limited categorisation of rationalism I was then using.

I mistakenly took Piaget to be giving an historicist account of
cognition in which his epistemic subject is submerged in an evolutio-
nistically conceived flux of history. Given the definitive role that
Piaget gives to the epistemic subject such an historicist interpreta-
tion would certainly put Piagetian epistemology in the irrationalist
category. My further intensive study of Piaget's work, however, has

satisfied me that this historicist interpretation is a mistake. For

Piaget cognition has a history and the study of that history is indis-

pensable for an understanding of the universal mechanisms of the
epistemic subject but this epistemic subject is in no sense historic-
ally defined (See the discussion above at the end of section 2.6).

I was led into this mistake, I believe, because of the difficulty in
fitting Piagetian epistemology within either of the two categories of
rationalism with which I was then working; a categorisation that
required either an a priori conceptual structure or an a priori

rational method as the universal governing principle of cognition in a




rationalist epistemology. It is clear that Piagetian epistemology fits
neither of these categories.

My further study of Piaget, together with the Brunschvicgian back-
ground to his thought, has led me to the conclusion that an adequate
categorisation of modern rationalism requires the addition of a third
category: a type of rationalism that is characterised by a universal a
priori structuring principle as a dynamic principle inherent 4in the
rationality of the subject. Identifiable neither with a conceptual
structure nor with a rational method but known only in its operations
in the cognitive activity of the subject this dynamic principle never-
theless has all the characteristics of a rational a priori principle
universally governing the cognition of all rational subjects.

Piaget's atemporal epistemic subject is clearly just such a univer-
sal a priori governing principle giving his epistemology a rationalist
character that distinguishes it decisively not only from the pragma-

tism of James but from every other kind of irrationalism.

2.11 PIAGETIAN EPISTEMOLOGY - AN OVERVIEW
A rationalist epistemology requires one of two types of ontology.

Either there 1is & reality of an inherent rationality to which the

rational order of knowledge in the subject corresponds or the objects

of knowledge are such that they are susceptible to the rational order-
ing of the subject. An ontology of an intransigent irrationality is
incompatible with any form of rationalism.

Piagetian epistemology rests on an ontology that is a synthesis of
the two types. There is a rationality inherent in reality in that ob-
jects possess permanent intrinsic properties to which significant
elements in the subject's knowledge correspond. However, this rationa-
lity does not exhaust the rational potential of reality. This rational
potential is such that the rationality of reality can be enhanced

indefinitely by the rational.ordering of the knowing subject.
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Since this means a growing subordination of reality to the rational
ordering of the subject's thought does it not involve Piaget, for all
his protests to the contrary, in a form of idealism? Piaget recognised
the force of this objection and answered it by saying that his posi-
tion 1is not idealist since the subject that subordinates reélity to
its rational ordering activity is itself an object that forms part of
reality (Piaget,1970:45; 1975:28; 1981:181,183; Piaget & Garcia,1983;
473).

In short, Piaget rejects all dualism of body and mind. The activity
of thought that subordinates reality to its rational order is itself
part of that reality since it is nothing but the higher level functio-
ning of the material organism. The enhanced rationality that results
from the subordination of reality to thought, then, 1is the result of
an activity that is generated by that reality and not the imposition
on it of an ideal order-

Piaget rejected what Ryle (1949:13-17) called "the official doc-

trine" of mind. He denied that the subject has any privileged access

to the working of his own mind. The subject alone may know what he is
thinking at a given time but is customarily, even at the highest
levels of thought, unaware of how he has come to think what he 1is
thinking (Piaget,1970a:3,4; 1971b:13). No amount of reflection on his
own thought or the combined reflection of a group of subjects on their
collective thought can give more than speculative answers: to this
question.

Thought is not the activity of an entity called "mind" but is simply
a higher level development of the activity of the living organism the
functioning of which we come to know in the same way as we come to
know anything else about material organisms - pre-eminently by syste-
matic scientific investigation of the organism as object.

It 1is this that makes scientific psychological investigations so
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crucial for epistemology. Without them epistemology must remain wholly
speculative. With them we are sable to submit theories of knowledge to
systematic empirical testing in the same way as other scientific
theories.

While Piaget was a materislist he was not a physicalist. He strongly
resisted all tendency to reduce material reality to the object of
physical science or to regard this as some kind of essence of material
reality. Although, therefore, he regarded the physical sciences as an

important model for the human sciences he insisted that the model

could be effective only if the specificity of the problems of these

sciences as distinct from those of the physical sciences 1s clearly
recognised (Piaget,1970:36-38). Reductionist tendencies that blur this
distinction are cognitively distorting.

The distinction on which he insists in this respect, however, is not
that between material reality as object of the physical sciences and a
different mental or psychological reality as object of the human
sciences. It 1is a distinction between different aspects of the one
material reality that is far too rich - its riches are inexhaustible
(Piaget,1970:113,114) - to be reduced to its physical aspects such as
are investigated in the physical sciences;

The inner logic by which the knowing subject increases the ration-
ality of reality in a subordination of reality to itself, then, is
itself an aspect or dimension of this material reality. Central to the
Piagetian ontology is the living organism in interaction with its
environment. Epistemolégically this translates into the interaction of
subject and object. The living organism, as "living" is distinguisha-
ble from the non-living environment yet is inseparable from it;, mnot
merely because dependent on it but because the living organism in 1its
very existence is 'deeply rooted in physical reality itself" (Piaget,

1973b:344-346).




In a significant passage for understanding his underlying ontology
Piaget (1972:11,12) tells how early in his life through reading Henri
Bergson's “L'Evolution créatrice®, "... in a moment of enthusiasm bor-
dering on ecstatic joy, I was seized with the certitude that God is
Life under the form of that “élan vital‘ of which my biological int-
erests at the same time afforded me a small sector of study'". He never
seems to have lost that certitude though he soon abandoned the Berg-
sonian dualism in which Life transcends physical reality.

Although in other respects Bergson appears to have little lasting
formative 1influence in his thought, 1life continued for Piaget to be
the major ordering principle of reality, guided by 1its own 1inner
logic, but as a wholly immanent principle that is deeply rooted in the
physical reality of which it is the ordering principle. Life is not a
principle of freedom transcending logico-mathematical order but, in
its interaction with the environment of which it is itself a part, 1is
the source of that order.

In spite of the qualifiction of his epistemology as "genetic'" Piaget
showed no 1interest in ultimate ontological questions of genesis.
Indeed, even 1in his epistemology he had no interest in any ultimate
genesis. He held that epistemologically there is no absolute begin-
ning (Piaget,1977:306). His interest was in underétanding the existent
relations of organism and environment, subject and object and not in
tracing these to their origins. Historical studies were significant
for him not for any hope that they will lead us back to an ultimate
origin but as a way of elucidating the existent relations of subject
and object.

The qualification "genetic' that Piaget applied to his epistemology,
therefore, 1implies that knowledge is seen as a continuing genesis, a

constructive activity of the knowing subject in interaction with

objects. We can understand knowledge only as we understand the nature




of this continuing genesis. It decidedly does not mean that cognition

is to be understood in terms of its historical genesis. Historical

studies are valued not because they take us back to an historical

origin but because they contribute to the understanding of the contin-
uing genesis as a never—ending interactive spiral.

Knowledge, 1in Piagetian epistemology, is the conquest of the envir-
onment by the organism, the subordination of the environment to the
internal logic of the organism, but only on condition that the orga-
nism in turn submit to the exigencies of the environment in its subor-
dination of that environment to its own ordering logic. If it fails to
accommodate its logic to these exigencies it will be frustrated in its
attempt to subordinate the environment to itself.

This ordering logic is characteristic of all living organisms and is
not, 1in itself, peculiar to the human subject. It is a fundamental
property of 1life itself ensuring that the action of the organism is
always purposive, or rather teleonomic, action.

This view of organic action as always teleonomic action led Piaget
to take issue with neodarwinian evolutionary theory for its excessive
reliance on chance factors (Piaget,1976). He proposed in its place a
complex theory of his own which endeavours to rescue something from
the wreckage of Lamarckianism without attempting to rehabilitate Lama-
rckianism as such. In this Piagetian theory of evolution the action of
the organism as teleonomic action — directed toward an end not by
conscious purpose but by the inner law of the organism - plays a
decisive role in its own evolution.

The human organism is distinguished from other organic forms, and
its powers over the environment immeasurably enlarged by the semiotic
function that, by the internal conceptualisation of actions, enables
the knowing subject to develop its native logic into symbolic systems.

These symbolic systems, rooted in the inner logic of the subject and




developed in interaction with the environment provide the subject with
powerful instruments for transforming reality (the environment) far
beyond what could be achieved in their absence.

Knowledge is thus an important extension in the human subject of the

power that belongs to every living organism to organise and modify the

environment to its own advantage, though always with regard to the

exigencies imposed by the environment.

Cognition is, therefore, neither a mere registering and processing
of information about experiential reality nor the organising of exper-
ience 1in accordance with an a priori structure of the subject's
thought but is an enriching transformation of empirical reality by the
subject, such that the objects of reality never lose their own intrin-
sic properties that are and remain independent of all the subject's
cognitive transformations. Cognition makes reality more than it was
but withodt destroying anything of what it was before; it is a con-
structive enrichment of empirical reality not its revolutionary over-
throw.

This 1leads to the never ending spiral of cognition. In empirical
cognition the subject aims at and attains knowledge of the objects of
material reality by placing those objects within a framework generated
from the co-ordination of the subject's own actions. But this cogni-
tive activity results not only in knowledge of the objects; it results
also in the objects becoming more complex requiring a fresh cognitive
conquest 1if they are to be known by the subject in their newly ac-
quired complexity.

Hence empirical knowledge leads to ever better knowledge of empiric-
al realiry but also to an ever increasing complexity of that reality.
While it is increasingly better known it can never be fully known by
the subject since the better it is known the more there is to know.

Parallel with this increasing complexity of reality is an increasing




complexity and refinement of the logico-mathematical cognitive instru-
ments developed by the subject for the conquest of reality. Hence
knowledge exhibits an ever increasing complexity both in its subjec-
tive instruments and in its empirical conquest.

There are two sides.to this cognitive transformation of reality -
discussed 1in detail by Piaget in two of his last works (1981; 1983).
One 18 the generation of possibilities. 1In primitive perception the
perceived reality is the only possibility. As the subject interacts
with the objects of this reality the inner logic of the subject gener-
ates multiple possibilities some of which, by tﬁe further action of
the subject, enrich reality as actualised possibilities.

The other side to this cognitive transformation is the co-ordination
of the diverse particulars of empirical reality by deductive necessi-
ties - not inductive generalisations. In the most primitive perception

what is i1s what necessarily is, but as the subject's cognitive activ-

ity multiplies possibilities from the logic of the subject's action

this pseudo-necessity gives way to the.deductive necessity of the
logic of the subject's actions.
Although this leads to the organisation of reality in closed logical
systems it does not close off the growth of knowledge since the inte-
.gration of reality within a closed system of deductive necessity
generates new possibilities that in turn require co-ordination by an
expansion of the system of deductive necessity. The relations between
possibility and necessity are complex but the net effect of the inter-
action between them and between them and reality is the continuous
growth of knowledge with & corresponding increase in the complexity of
empirical reality.
While knowledge is thus a conquest of reality by the subject, char-
acterised by the growing autonomy of the subject, 1t is a conquest

that can be achieved only as there is interaction with, and not merely
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an acting on, 7reality as a propertied existent independent of the

subject. For this reason experimental verification has a crucial role

in Piagetian epistemology.

Piagetian 'verification" is not to be confused with the "verifica-
tionism" that is so decisively rejected by Popper. Working against the
background of an empiricist tradition, '"verification' in Popperian
terminology refers‘to procedures that establish, or at least confirm
decisively, the truth or probability of theories on the basis of
inductive logic. What Piaget intends by 'verification" is an entirely
different procedure more akin to, though also qdite different from,
Popper's "corroboration'" or deductive testing of theories (see Popper,
1980:32-34,387-419; 1983:217-277). It 1is "more akin to" in that it
rests on deductive logic, without dependence on inductive logic, but
it is different in the nature of the deductive testing employed.

"Verification'" in Piagetian epistemology is the employment of syste-
-matic controls such as to secure intersubjective agreement (Piaget,
1966:62). These controls are of two kinds, 1logical or normative and
experimental oxr factual. Logical controls test for logical coherence
consistent with the deductive logic of the subject's actions that 1is
ultimately formalised in logical systems. .They are deductive controls
that do not in any sense rely on inductive logic (Piaget,1970:41-43,
89-91; 1972:v,21-22).

Experimental or factual controls test for the existence of facts -
intersubjective experiences of reality - that fit the logico-mathe-
matical structure supplied by the subject's thought. They do not
establish or confirm the truth or probability of a theory. They esta-
blish the factual content of a theory; they establish that the facts
as observed fit the theory. This experimental verification is crucial
since without the factual content it supplies we would not have empi-~-

rical knowledge but only an empty form.




An understanding of experimental verification in Piagetian epistem-—

ology provides the final answer to Wartofsky's difficulty with Pia-
get's notion of the testing for isomorphism bet&een the transform-
ational structures constructed by the subject and transformational
‘structures of reality discussed above (section 2.8); The testing
consists inl experimental verification to determine whether there
exists factual content adapted to a transformational structure con-
structed by the subject.

Experimental verification thus no more puts Piaget in Popper;s
verificationist category than does his logical verification since
experimental verification no more depends on inductive logic than does
logical verification. The facts of experimental verification are co-
ordinated by the deductive logic internal to the subject, a logic that
co-ordinates the subject's reading of the facts from reality; they are
not in any sense the basis for an inductive logic that unites initial-
ly discrete data registered in the subject in sensory perception.

While experimental observations do not establish the truth or proba-
bility of a theory, but furnish factual content, neither do they
refute theories. The history of science shows the persistent resis-—
tance of theories to experimental refutation (Garcia,1983:11-14). This
is not unexpected since, according to Piagetian epistemology, observa-
tions are made and theories are constructed within the same logico-
mathematical framework that originates in the co-ordination of the
subject's actions. Theories afe overthrown, then, not because they
have been empirically refuted but because of a change in the subject's
epistemic framework within which they are constructed.

This 1is not to say that observations play no part in theory change.
By confronting the subject with aspects of reality that are not assi-
milable to the subject's existing structure of thought they may set up

a disturbance, a disequilibrium, within that structure that if it per-




sists requires the internal reconstruction of the subject's structure
of thought in order to restore equilibrium. Experimental observations
can thus force changes in the structure of empirical knowledge but by
provoking changes in the logical structures of the subject's thought,
the epistemic framework, and not by the empirical refutation of theor-
ies.

While Piagetian epistemology makes scientific knowledge the instru-
mentality par excellence for the human conquest of the environment
(reality) it does not attempt, after the fashion of Monod (1970), to
subordinate all of life to scientific knowledge. The human subject is
always more than a knowing subject and life is always more than know-
ledge. Knowlgdge, including scientific knowledge at the highest level,
requires co-—-ordination with othér higher level activities distinctive
of the human organism - moral, aesthetic, faith activities, etc. - in
a rational position adopted by the subject in relation to reality as a
whole.

"Rational" in this connection does not imply subordination to the
deductive 1logic that characterises knowledge nor does it imply that
there 1is a general agreement of rational subjects such as knowledge
requires. It implies no more than that it is a reasoned position, one
on which the subjegt reflects rationally, and not a practical or
affective position adopted without reflection (Piaget,1972:57).

While this co-ordination is not determined by the current state of
knowledge but by the human subject as committed, deciding subject, the
need to incorporate within it the current cognitive values does influ-
ence the shape of the resultant view of reality as a 'whole. Recipro-
cally, the Weltanschauung that emerges from this co-ordination influ-
ences the ongoing development of knowledge by the kind of questioms it

authorises the knowing subject to formulate. Yet the twin pressure of

reality external to the subject and the logic internal to the subject




that is rooted ultimately in that same reality, ensures that know-
ledge 1is never indefinitely confined within arbitrary boundaries 1im-
posed by a Weltanschauung.

Although knowledge 1s an ever—-expanding activity which, in princi-
ple, can encompass the whole of reality, this expansion of knowledge
does not diminish the role of the rational co-ordination of values
effected by the committed human subject. It reduces the speculative
element 1in that co-ordination and yet even this can never be wholly
eliminated since the increasing complexity of reality that results
from i1increase in knowledge means that the knowing subject never rea-
ches the outer limits of reality; the more knowledge expands the more
the limits of reality expand. But even to the extent that speculation
is overtaken by cognitive certitude the need for the rational co-
ordination of values transcending knowledge is not diminished since
the fulness of human life requires the co-ordination of the cognitive
with the other higher level human activities without the subordination

of one to the other.

With regard to the basic problems with which this study is con-

cerned, Piagetian epistemology assigns the key formative role in
cognition to the knowing subject directed by a universal structuring
logic internal to the subject in interaction with an external, struc-
tured reality that is both independent of the subject and constitutes
the sub-stratum in which the subject itself is rooted.

The intersubjective wuniversality of knowledge is founded in the
intersubjective universality of the structuring logic of the subject
in its interaction with a common structured reality. The fit between
knowledge claims and the experiential universe is tested by a co-
ordinated double testing procedure using intersubjective logical and
experimental controls to test respectively for logico-mathematical

form and matching factual content.




Although Piaget clearly takes his beginning in Brunschvicgian intel-
lectualism, his introduction of empirical controls at the foundations
of knowledge decisively modifies that intellectualism yet without
abandoning it for empiricism. His strong interest in biological sci-
ence, that first stimulated his epistemological interest, appears to
have been a major factor in Piaget's concern for a strong empirical
base. It is difficult for a scientist with Piaget's high regard for
the physical sciences to adopt an epistemological position that lacks
such a base (see the important discussion in Piaget,1973b:311-316).

This modification of the Brunschvicgian intellectualism sets Piage-
tian epistemology apart from both mentalist intellectualism and empir-
icism. If we attempt to interpret it within the mentalist intellect—
ualism/empiricism polarity that has characterised the main body of
modern epistemological development we will inevitably distort it in
one way or another.

The kind of intellectualism that Piaget developed in his modifica-
tion of the Brunschvicgian base is, I suggest, best described as an
abstractive intellectualism that has important affinities with the
abstractive intellectualism earlier identified in Aristotle. Some of
these affinities have been discussed in detail already in section 2.3
above.

This does not mean, of course, that Piagetian epistemology is simply
a revived Aristotelianism. Piagetian epistemology is a decisively mo-
dern epistemology framed within a 20th century framework of thought.
It is, however, a type of epistemology that, allowing for the signifi-

cant differences that different historical contexts have made in the

shaping of the epistemologies, shows stroﬁg affinities with the ab-

stractive intellectualism of Aristotle.
The search for an epistemology with a firm empirical base that

nevertheless 1is not empiricist led Piaget to postulate that the kno-—




wing subject acquires empirical data by a process of abstraction -

what he called "empirical abstraction". On this view the acquisition
of empirical data is not a matter of the direct sensory registration
of data but requires the active intervention of the intellect to
abstract the data from the total field of sensory experience. Cogni-
tive data is not sense data but data intellectively abstracted from
sensory experience. The cognitive objects by which the subject-—inde-
pendent material reality is known are not sense-data but abstracted
intelligibles. There are significant differences between Aristotle and
Piaget, of course, in the way this abstractive process operates, but
they are agreed in claiming the intervention of such a process in the
acquisition of empirical data by the subject.

Dan (1971:40) has recognised the parallel with Aristotle in Piaget's
empirical abstraction as did Piaget himself (Piaget,1973b:9). Both
appear to have missed the no less clear parallel between the logico-
mathematical structuring activity of the subject - Piaget's epistemic
subject — and Aristotle's active intellect, particularly as expounded
in Aristotle's De Anima (1928:430).

For Aristotle, intellect (vous), which in its essential nature is
activity (%viPJ/gcd), immortal and eternal, is the co-ordinating
principle that gives form to an amorphous matter and assures the
intersubjective universality of knowing subjects. Parallel to this
Aristotelian eternal, active intellect Piaget proposes the atemporal-
episéemic subject, the activity of the subject directed by universal
logic 1inherent in the subject, that, by its logico-mathematical co-
ordinative structures gives form to undifferentiated empirical reality
(Piaget,1970:45,46; 1981:187,188).

Once again, there are, of course, differences between Piaget and
Aristotle, mnot least of which is their contrasting conceptions of

"activity'", but the parallels in the role assigned to a universal




atemporal intellectual activity are none the less striking. An impor-
tant difference between Piaget and Aristotle 1s the mathematical
character of the governing principle of the intellect in Piaget. This
modifies the Aristotelian affinities in a platonizing way that has
historical parallels in Xenocrates and Speusippus. See the discussion
by Merlan (1975:34-58).

One further comparison that should be noted concerns the determined
effort of Piaget to avoid ontological dualism. The basic structure of
his epistemology built as it is around interaction of subject and
object, form and content, logico-mathematical structures and empirical
reality is loaded with dualities that, in the absence of a transcend-

[ .
ing unifying principle, implies an ontological dualism. The threat of
dualism is increased when we recognise that these dualities arise from
two distinct sources. One side of the dualities arises from the sub-
ject as 1living organism while the other side arises from physical
reality.

Piaget attempts to escape the resultant dualism by postulating a
unity of life and physical reality in the living organism; while the
organism embodies 1life it has its roots in the physical-chemical
world. Physical reality is not only the world external to the subject;
the living subject is part of this physical reality and as such is an

object of its own knowing. The roots of the subject's thought in the

subject's physical-chemical structure, which is identical to the phys-—

ical-chemical structure of physical reality external to the subject,
ensures agreement between the mathematical structures constructed by
the subject and physical reality. (Piaget, 1973b:327-346; 1983:173).
This is well and good. That the 1living organism, including the human
subject, itself has a physical-chemical structure that shows a contin-
uity with the material world to be known external to itself is an

important insight.




However, this still leaves unanswered the question: What is the
original unifying principle that secures the unity of the organism?
Since Piaget regarded Life as God it would‘be natural to conclude that
Life 1s the original unifying principle, but Life itself originates
from physical reality. How can it be the original unifying principle
of that which engenders 1it?

Is it then physical reality that is the original unifying principle
engendering Life as the instrument of its own self-conquest? That
might suffice except that it would require a physicalist reductionism
such as Piaget vigorously opposed. Life would be reduced to a proper-
ty of physical reality.

Perhaps then we can find in logic the necessary unifying principle,
a choice that is tempting because of the unifying role logic plays in
cognition. But if we were to take this as the original unifying prin-
ciple we appear to be faced with a logical reductionism and Piaget
abjured all forms of reductionism. Besides, we must then lose the
autonomy of those other higher level human activities — moral, aesthe-
tic, fiduciary - subordinating them to the logic of cognition whereas
Piaget clearly maintained the parity of these various higher level
activities 1in a rational co-ordination that is achieved by the human
subject that, in its complete subjectivity, transcends them all.

With this we seem to have exhausted the candidates for a single

ontological unifying principle. It appears, then, that Piaget deceived

himself if he thought he had escaped ontological dualism by postula-
ting the solidarity of Life and physical reality.

No doubt this was made easier by his lifetime preoccupation with
epistemological problems so that ontological questions were only con-—
sidered peripherally to the epistemological problems. Epistemologic~—
ally the logic of Life provided a powerful and comprehensive unifying

principle such that, while the attention is focussed on the epistem-—




ological questions, with ontological questions peripheral to these, it

is easy to sustain the illusion that the epistemological wunity is

paralleled by an ontological unity.

As we shift our attention to a more concentrated critical scrutiny
of the ontological questions, however, it becomes apparent that the
dualities that play such a decisive role in Piagetian epistemology
create an unresolved tension in the underlying ontology, a tension for
which there is no apparent solution other than an ontological dualism.

As noted in my earlier study of Piaget (1982:80) his anthropology
also exhibits a dualism consisting of a temporal individual subject,
bound to the here and now, and an atemporal epistemic subject that
transcends the here and now.

The later recognition (Piaget,1981:188) of a '"psychological subject
distinct from both "individual! and "epistemic" subjects does not
appear to affect this dualism. The "psychological" subject, as object
of psychologicél studies, like the individual subject is "temporal and
causal" representing those properties of the temporal subject common
to all individuals; ... psychology is not merely the science of the
individual, but of man in general and more especially of the <subject>
to the extent that it is universal." (Piaget,1966-7:15).

"Individual" and "psychological" subjects, then, represent the indi-
vidual and universal properties of human temporality; the '"epistemic
subjec?" is atemporal. The anthropological dualism of temporal and

atemporal remains.

2.12 CONCLUSION

Whatever our final evaluation of the contribution of Jean Piaget one
thing is certain: He has presented us with a full-fledged epistemolo-
gical alternative that deserves to be taken seriously by all who are
seriously interested in contemporary epistemological discussion.

This epistemology inherits from Brunschvicg a form of rationalism in
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which the a priori governing principle consists neither in the content
of an a priori conceptual structure nor in an a priori method but in a

dynamic ordering principle internal to the subject's activity; a

dynamic ordering principle that, in Piaget as well as Brunschvicg, has

a mathematical - or as Piaget would say "logico-mathematical' - char-
acter.

Piaget's dissatisfaction with the idealism of Brunschvicg - a dis-
satisfaction that appears to be, in part at least, due to Piaget's
biological interests and training - led him to develop his rationalism
in terms of an abstractive intellectualism with a constructivist
interaction between knowing subject and empirical objects external to
the subject.

It is common among contemporary Piagetians to regard constructivism
as the most fundamental feature of Piaget's epistemology. This is a
view for which support can be found from Piaget himself (e.g. Piaget,
1981:5) and undoubtedly a form of constructivism is a key feature of
Piagetian epistemology.

Nevertheless an analysis of his epistemology leads me to the con-
clusion that, as an epistemological type, 1t is more accurately des-
cribed as an abstractive intellectualism with the undoubted con-
structivism qualifying this abstractive intellectuélism. As an ab-
stractive intellectualism Piagetian epistemology has close affinities
with Aristotle; its development of this in terms of constructivist
interaction, as well as in the mathematical character of its governing
principle, modifies these basic Aristotelian affinities.

Finally, Piagetian epistémology is developed within a dualist onto-—
logical and anthropological framework in whiqh an attempt is made to
isolate the knowing actiVity of the subject from other features of
subjectivity.

It 1is clear that Piaget has done a lot more than present a develop-




mental psychology masquerading as epistemology. He presents us with a

systematic epistemology as creatively rich and suggestive as any that
has been developed in this century. Contemporary philosophical episte-
mology will remain seriously impoverished while ever Piagetian episte-
mology remains relegated to the fringes of epistemological discussion
noticed only in the fragmentary, ad hoc references that characterise
the treatment Piaget receives, if at all, by philosophers in the

Anglo-Saxon world.






