V. V.DAVYDOV

THE CONCEPT OF THEORETICAL
GENERALIZATION AND PROBLEMS OF
EDUCATIONAL PSYCHOLOGY*

1. THE LINK BETWEEN DIALECTICAL LOGIC AND
PSYCHOLOGY

The task of bringing our education system up to the level demanded by
the scientific-technological revolution requires not just an ordinary
change in the content and methods of teaching but the complete
replacement of the traditional principles for selecting subjects of in-
struction and for developing didactic materials. Up to now, these
principles had mainly to do with forming the students’ empirical judge-
ment. The new principles should facilitate the formation of scientific
[theoretical] thought. Development of such principles is a complex
problem for all branches of psychology and educational theory.

We are here interested in certain psychological questions having to
do with the concrete “techniques” for building such educational sub-
jects, the mastering of which will lead children to acquiring the habit of
concrete generalization. Our entire investigation has led us to the
problem of how educational material should be organized in such a way
that children in mastering it form the appropriate theoretical constructs.
This chapter will examine certain aspects of this problem, and present
some data gathered during experimental educational projects.

One important presupposition for this research is the strong link
between psychology and logic (epistemology). Some psychologists (S. L.
Rubinstejn, Jean Piaget et al)) have clearly understood this link, while
most of the others ignored it for the simple reason that they take
thought to be a psychic function of isolated individuals (the ‘epistemo-
logical Robinsonade’). A formal-logical description of such a function
corresponds more or less to the results of psychological observations,
merely translating them into the “normative” language of logic.! Tradi-
tional formal logic (‘textbook logic’) can agree with psychology since the
objects of these disciplines were formulated on the same epistemo-
logical basis, namely on the basis of sensualistic empiricism.
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But, already in the 19th century, one had begun to revise the very
interpretation of the object of logic. Both Hegel and the classics of
Marxism developed logic as epistemology, i.e., as dialectic.? In this logic
thought is understood as a supra-individual ability of a co-operating
mankind. This peculiar collective activity which reproduces in thought
(thanks to practice) the universal forms of nature, finds its embodiment
in knowledge and in technology (i.e., in material and spiritual culture).
It is precisely the history and laws of such thought — the “author” of
which is all mankind — that is studied by dialectical logic. The object of
logic is the study of the concrete-historical laws of the development of
the categories of thought as a supra-individual, collective activity,
bringing man toward objective truth. “Not psychology, not phenomen-
ology of spirit, but logic = the question of truth”, wrote Lenin, talking
about logic coinciding with epistemology.?

Psychology cannot occupy itself with these historical processes of
social activity. It has its own object of study. In the process of education
and up-bringing, every individual forms himself and turns into forms of
his own activity those conceptual elements and processes that are
established by society in a given historical era. The conceptual activity
of the individual is the more productive and logical, the better he
masters the universal categories of thought. Psychology studies certain
aspects of the process of individual acquisition of the supra-individual,
social activity, the categories, elements and modes of which are studied
by logic.* This activity establishes various means of idealization, e.g.,
various semiotic models. The path toward individual appropriation of
these means and the processes of the formation of idealization as an
individual capacity — is one of the most important objects of psycho-
logical research. Study of the paths toward individual appropriation of
these means reveals the concrete sources of individual differences in
mental activity, the individually subjective forms of which are approxi-
mations to universal, human thought.

The psychological study of the formation and functioning of thought
in the individual remains fundamentally empiricist as long as it is not
based on the results of logical studies of the structure and “mechan-
isms” of the supra-individual thought that is appropriated by the
individual and transformed into forms of his own subjective activity.
We find useless the efforts of many psychologists to discover specific
psychological laws and mental “mechanisms”, other than the logical
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ones.” Of course, by “specific” one can mean various stages in the
appropriation of universal logical categories or diverse subjective forms
of their expression; but, these “specifics” are basically the object of a
psychology that is studying various modes of individual acquisition of
categories and its consequences, ie., the different forms taken by
universality. These last are not “logical”; i.e., they do not fall within the
study of the universal supra-individual activity of thought as such.®

With great perspicacity, I. M. Secenov once wrote that “scientific
psychology cannot be anything other than a series of doctrines con-
cerned with the origins of psychic activities”.” It is noteworthy that
theoretical innovations in the interpretation of the object of psychology
have brought no significant corrections to this understanding.

Lack of attention to the logical structure of thought has had a
negative effect on psychological theory and on the elaboration of
experimental data. We noted elsewhere the difficulties Vygotsky had
because he did not adequately distinguish between the formal and
concrete forms of generalization. “Brutal” consequences for psychology
(and for the dialectic) flow from this one-sided presumption that the
sole existential form of the concept is its verbal definition. Another
example is provided by the interpretation that V. A. Kruteckij gave to
his experimental data.® Kruteckij believed that he had discovered a
special form of generalization, occurring without learning as an “in-
sight”. Instead of using dialectical logic in defining this generalization as
a theoretical one and then elaborating students’ appropriation of this
sort of generalization, Kruteckij sought explanation of this phenomenon
in some sort of innate neural activity of children (losing sight of the fact
that such a higher generalization is a function of developed human logic
and not a property of the nervous system as such).

Logic thus shows to psychology the fundamental structure of thought
as a supra-individual activity, as well as the tendencies of its transfor-
mation under the influence of the development of production and of
culture. At the same time, logic itself uses psychological data which, in
the activity of individuals, can reveal modes of actualization that are not
vet touched by logic and not yet seen as necessary elements of the
social capacity.’ Both psychology and, in particular, the history of infant
development were designated by Lenin, along with some other domains,
as those which “should contribute to epistemology and dialectic”.!®

Recently, interesting propositions toward a definition of the subject
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matter of psychology have been put forward by P. Ja. Gal’perin.t!
Noting, in particular, that Piaget refers phenomena of children’s thought
to a certain stages of “logical development”, Gal’perin emphasizes that
Piaget writes about logical but nor psychological development.'? Leav-
ing aside the question as to the key to Piaget’s position (examined
above), it is to the point to show the inadequacy of counterposing the
terms (concepts) of “logical” and “psychological development”. The fact
of the matter is that the “development of logic” in the child — occurring
in the process of appropriation of categories — happens not according
to the laws studied by logic but according to the psychological laws of
the formation and acquisition of individual consciousness. Psychology
is precisely interested in the conditions, causes and modes of activities
of the child, whereby he moves from one category to another, and from
one logical level to another. This transition in individual consciousness,
although following the ‘stages’ of logical categories, falls within the
competence of psychology and not that of logic, which studies the
development of the categories in the history of mankind rather than in
individual cognition.

When we talk about “development of the logic” of the child, we are
establishing, (and should always first establish) what he acquires, but
the question as to through which activities and in which subjective
forms this occurs is a specific question that belongs to psychology and
not to logic. Therefore, use of the term “logical development” does not,
just by itself, exclude the need to explain this “development” on the
basis of properly psychological principles and concepts.

Gal’perin sees the specificity of psychology in the fact that it studies
the orientational activity of the individual; it does not study things and
images in themselves, but the orientation of the individual among things
on the basis of their images. “Orientational behavior . .. based on the
image”, writes Gal’perin, “is that specific ‘aspect’ of human and animal
activity that is studied by psychology.”'? In this general context, thought
is described as follows: “Executing a concrete activity (predmetnoe
dejstvie) in order to find out what happens if such an activity is actually
carried out — its orientational execution — constitutes the isolated act
of thought.” !4

A description of the psychic as “sizing up the level of images”,
revealing what can in fact be achieved — i.e., orientation on the basis of
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images — seems to us characteristic of the psychological approach to
the subject’s activity.

Such an approach fully agrees with the understanding of psychology
as a doctrine that centers on the “origin of psychic activities”. One or
another orientation in concrete situations is not innately given. First the
appropriate concrete activities have to be set up; then they are trans-
formed into thought; and only then is it possible to “size up”.!* These
transitions are effected through learning (obucenie).'®* Many of the
investigations of Gal'perin and his colleagues illuminate the special
traits of this process of learning, its various types, and the correspond-
ing variety of orientations that are involved.!”

According to the general position of Gal'perin, the entire human
psyche comes to man from outside.'® Consequently, a man is also given
all the categories of logical thought. The psychologist and educationalist
must know their structure, so as to study and then to develop children’s
thought.

The questions on the relationship of logic and psychology were a
special object of discussion by Gal'perin and D. B. El’konin in an article
devoted to analyzing some ideas of Piaget.'” In particular, they disagree
with his statement that “logic is the sole or at least the main criterion of
thought”.?® The logical, from their point of view, reproduces some
general traits of reality, which as a whole cannot be reduced to logical
relations. They see reality as possessing mathematical, physical, chemi-
cal, and other properties. It is important for thought to be logical (here
meaning formal or mathematical logic), but it is even more important
for it to have an “intuition for the process”, and to be able to reach the
“logic of the things themselves”. The ideal for thought is not just to have
well-organized knowledge and good methods for carrying out formal-
logical operations; but also to have a good ‘school’ and, most impor-
tantly, to have an orientation toward essential relations. These relations
have to be extracted from the mass of non-essentials, and also detected
in the concrete and particular forms of their occurrence.?!

One cannot but agree that mathematical logic does not reveal the
nature of thought, since the execution of formal-logical operations is
not what thought is — and, on this level, the critique of Piaget is fully
justified. However, Gal'perin and El’konin assert that in general logic is
not a principal criterion of thought, since reality, in addition to “logical
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properties” supposedly possesses mathematical, physical, and other
properties; and this cannot be accepted. As a matter of fact, there are
no “logical properties” that things might possess alongside their other
properties. Things do have mathematical, physical, etc. relations. to
other things, and in each of these ficlds one finds the essential and non-
essential connections, the general and the particular, etc., which are
studied by the appropriate sciences. Only these particular sciences can
penetrate to the “logic of things themselves”. Logic as a specific science
— like epistemology and dialectic — studies the universal forms (cate-
gories) of thought, which enable man to reflect this “logic of things”, to
detect in their properties the essential and non-essential, universal and
particular, etc., during the study of mathematical, physical and other
relations. Only such mathematical, physical, etc. thought that is logical
(ie., elaborates its material in terms of logical categories) can really
reflect its object. Thinking as “intuition for the process” in the “logic of
things themselves” cannot be distinguished from, or opposed to, logical
thought, since only through logical forms of thought can one penetrate
to the content of things themselves and to their essential relations.?” It is
pointless to talk about some purely “logical” movement of thought,
isolated from the concrete elaboration of empirical material in the
concept — these are one and the same process of conceptual activity.

Thus, it is only by giving an individual a concrete generalization that
one may expect the individual to orient himself among the essential
properties of things and select them from the mass of non-essential
properties, i.e., to possess the “intuition of the process”. The criteria of
such a generalization (as of all other categories) are provided by
dialectical logic with the main criterion being the supra-individual
activity of man.

What Gal’perin and El’konin seem to forget is that a greater and
more complete mastery of the criteria of this logic makes thought able
to be more logical in that it can reach the real connections of things, i.e.,
their “logic”, and makes us capable of attaining the “intuition of the
process”.

The weakness of Piaget’s position lies not at all in choosing logic as
the sole significant criterion for thought, but in his exclusive depen-
dence not on dialectical logic but on a mathematical logic, which
studies only isolated aspects of theoretical thinking.
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Let us examine yet another question of importance for a correct
understanding of the correlation of logic and psychology. The fact is
that different concrete abstractions (mathematical, physical, etc.) are
produced via definite concrete activities. Neither the particular sciences
(mathematics, physics) nor logic studies the objective structure of these
activities, mastery of which reveals to man the essential relations of
things and provides concepts about them. Research into these activities
(e.g., activities through which the child discovers the general form of
number) is a matter of psychological analysis. Such an analysis uses the
data of the particular sciences (mathematics, physics, linguistics, etc.)
and also logic’s doctrine on categories, but in its goals and methods it
remains psychological.”® To the extent that such research is systemati-
cally carried out in theoretical form, it is often called logical; but it is
clear that such a name is only a metaphor that stresses the analytic
character of the study of the objective structure of the activity; it does
not characterize the content and goals of such research, that remain
essentially psychological.>*

It is true that up to now the methods of studying the objective
structure of individual activity have not been well developed. It is
possible that the development of such methods should be done by a
special psychological discipline, one at the interface of logic and the
other branches of psychology.

2. PRESUPPOSITIONS FOR NEW METHODS OF CONSTRUCTING
EDUCATIONAL SUBJECTS

We detailed above the views of L. S. Vygotsky, S. L. Rubinstejn and I.
Piaget, where a recurring theme is the critique of the empiricist theory
of thought, as well as certain new approaches to understanding its
nature and the conditions of its formation. A series of propositions
advanced by these psychologists can serve as solid foundation for the
elaboration of a contemporary theory of learning in school. In addition,
there have recently been a number of philosophic, psychological and
educational studies directly criticizing the existing modes of construct-
ing educational subjects. In many of these works one can sense that the
authors are — consciously or spontaneously — groping toward an
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educational process that would correlate with the dialectical-materialist
understanding of knowledge.

We will later look at some of these works. First, however, we have to
describe briefly the position of Hegel who was the first philosopher and
educational theorist who consciously and consistently espoused learn-
ing based on a dialectical theory of thought. Some of his statements
relate directly to our theme.

Hegel constantly stressed that conceptual thought originally takes as
its object something general or abstract, although ordinary thought is
first directed toward some concrete singularity.*® Accordingly, learning
also “reasonably must begin . . . with the most abstract, since only it can
touch the child’s soul.”?% Hegel also notes that in early training children
attain only “representational thought”; they do not yet understand the
internal bonds of the world. However, some understanding of the world
is present in such children and one cannot be satisfied with saying that
they have only sense-impressions. Here is Hegel's comment: “Even in
antiquity children were not confined to the sphere of the sensible. The
spirit of modernity rises even more above the sphere of the sensible.
Whence the suprasensible world is in our day even closer to the
conceptions of the child.”?’

Relative to training in various disciplines, he proferred the sugges-
tion that the initial subjects of study have to be chosen with an eye to a
dialectical understanding of the abstract and concrete, and the universal
and particular. For instance, in the study of physics the diverse prop-
erties of nature have to be freed “from their multifarious involvements
in concrete reality, and presented in their simple, necessary form”.?®
Training in geometry, then, should begin not with concrete spatial
images, but with point or line, and then triangle and circle.

Relative to the notion of triangle, the following must be said.
Examining the philosophy of Aristotle, Hegel points out that Aristotie
distinguishes the formally universal as merely abstract (“pure construc-
tion of thought™), which corresponds in reality to nothing in a definite
and simple form, from the basically or fully universal, to which cor-
responds something definite and simple. For example, there really exist
figures like the triangle, square, parallelogram, etc. But, the triangle
could also be found in the square and in the other figures. The triangle
is thus a reduction of every figure to simple determinacy. This is why it
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is the first, truly universal, figure. “Thus”, writes Hegel, “the triangle, on
the one hand, stands alongside the square, pentagon, etc., while, on the
other — and here lies the greatness of Aristotle — it is the basically
universal figure.” %

This passage demonstrates well the sense of the truly universal as
distinct from the formally general. It also shows why Hegel includes the
triangle among the figures with which one must begin training in
geometry. The triangle is the simplest figure, to which one may reduce
the others and from which the others may be derived.

In counterpoise to the narrow sensualism and empiricism that
dominated education in his day, Hegel consistently developed the
viewpoint that basic to education in conceptual thought is the truly
abstract and the really universal (and not the sensible concrete and not
the formally general). The abstract as spontaneous thought should be
brought out as early as possible in a child’s education and he should not
be kept at the stage of sense impressions. These ideas have remained in
force since then. To our mind, they can still serve as theoretical
framework for structuring subjects for learning in school.

Let us return to the present. The problems of generalization and
concept formation in education have long remained without special
analysis from the viewpoint of dialectical logic. There are, of course, a
number of dialectical clichés used in educational psychology, but they
are more often than not misunderstood. Lenin’s famous statement
about the generally dialectical course of knowledge (see above) is often
understood in a crassly empirical-sensualist sense. The study of the
relationship of abstract to concrete is carried out with the essence
thereof being crushed beneath the traditional psychological understand-
ing of the rational and the sensual*® The bond between education and
one of the most important categories of dialectical logic — the process
of ascent (voschoZdenie) from abstract to concrete — has often been
denied.?!

A turning-point of sorts is to be found in one of the works of E. V.
I'enkov, dedicated to the question of how to teach thinking in school.*
We find there a short characterization of dialectical thought, discover-
ing and rationally solving living contradictions. Also exposed is the link
between the formation of such thought in students and educational
activities aimed at fostering students’ creativity. The traditional educa-
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tional system is critically examined and its cold and formal presentation
of scientific results without reference to how these results were acquired
is exposed. It is shown that the traditional system ignores inner condi-
tions and presuppositions, which alone give a concrete meaning to what
appear as the “absolute truths” of textbooks.>* Such a traditional ap-
proach cannot be effective in forming in the students a basically
creative attitude toward the science.

Such a situation is connected with the fact that many authors of texts
are themselves “at an obsolete scientific level” of understanding of the
categories of abstract and concrete, general and particular, rational and
sensible. For example, the concrete is very often confused with the
immediately given, while it is well-known from logic that such “con-
creteness” is “only a mask, which hides the most insidious enemy of
concrete thought — knowledge that is abstract in the full sense of the
term; it is something empty and separated from life, activity and
practice”. 3

IPenkov stresses that education of creative capacities in students
requires careful reconstruction of the whole education process “on the
basis of logic and the epistemology of contemporary materialism”. This
requires, above all, an education that “contains in condensed and
abbreviated form the actual process of the birth and development . . . of
knowledge”.?> Of course, the student cannot independently “invent” all
that has been accomplished by people; but he has to repear in adequate
form the discoveries of people of previous generations. In such an
education, the general nature of any concept has to be exposed to the
student — through his own activity — before any of the particular
manifestations.

I’enkov calls upon philosophers, psychologists and other specialists
to undertake the complex study of the application of dialectical logic in
education. In another work, he continues the analysis of these problems
from an epistemological viewpoint, extensively exposing the tremen-
dous and specific role of imagination in the activity of our conceptual
thought.*

An analysis by A. N. Simina of contemporary (Soviet) psychological-
educational writings shows that the concepts of abstract and concrete
that they use differ significantly from the dialectical-logical understand-
ing of these categories, and look like borrowings from the tradition
of Locke.”” We find that the concrete understood only as sensible-
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concrete is widespread in educational practice and educational psy-
chology.®® Simina has shown that many educational works use the
category of “living intuition” not in the dialectical but in the empirical-
sensualistic sense.’® She also found data indicating that, despite all the
declarations about “activity”, the leading educators factually are not
using the principle of activity for explaining the essence of education.*’

A series of investigations of activity as the basis of thinking have
been carried out by a group of Moscow logicians (V. M. Rozin, A. S.
Moskaeva, et al.). They stress, in particular, that traditional formal logic
could not study the links of the forms of conceptual activity with
certain objective contents. As a consequence, it cannot study the main
peculiarity of thought — its orientation toward isolating units of the
content from the general “pool” of reality, and further “development”
along the lines of this content. All traditional logical research assumes
such content as given. In other words, this logic does not study the
emergence of concepts or their concrete sources and remains entrapped
within the sphere of semiotic forms, concentrating its attention on the
formal rules of inference.

The basic functions of the semiotic forms of thought can be under-
stood only in correlation with a certain type of objective content,
represented by this form. Modelling “development” in semiotic forms
“absorbs™ into itself the experience of the objective acts and presents
them in abbreviated form. The basic structure of the concrete, objective
acts cannot be reconstructed, if what is given is only their semiotic
form. It is necessary to follow the whole “history” of different solutions
of one and the same problem, in order to see in the abbreviated forms
of thought its original course; i.e., one should uncover the laws and
rules of this abbreviating and then “recapitulate” the full structure of the
processes of thought being analyzed.

Such a logic, that studies the activity of discovering certain types of
content of knowledge and their formulation in the historically multi-
layered semiotic systems, could be called contentful-genetic logic. On
the basis of this initial view, a group of logicians has developed and
described concrete methods of analysis of the various levels of con-
ceptual activity, using a variety of empirical data.*! Often the object of
study was the structure and development of preschoolers’ conceptual
activity in solving mathematical problems.

This group of works demonstrates the untenability of the naturalistic
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interpretation of the content of knowledge, and shows the complex
structure of such forms of it as the concept. They rightly stress the
need to use logic in the construction of educational objects and in the
defining of their contents.*?

Of great importance for psychology and education, in our view, are
the logical investigations of V. S. Bibler, where there is a consistent and
profound elucidation of the role of activity in the formation of con-
cepts, and of the specific function of the sensible-concrete and con-
ceptual experiment in theoretical knowledge (see our use of this work
above**). M. K. Mamardasvili’s book contains a detailed analysis of the
sources of the “epistemological Robinsonade” and the naturalistic
understanding of knowledge. It also shows the social nature of all forms
of thought and their active role in the process of coming into contact
with reality.**

The need for a contentful generalization of educational material
flows — in our view — from the central principle of our psychology,
according to which, at the basis of all our mental functions, including
thought, lies the real object-oriented activity of collaborating people
(the works of L. S. Vygotsky, S. L. Rubinitejn, A. N. Leont’ev, B. G.
Anan’ev, D. N. Uznadze, A. V. Zaporozec, P. Ja. Gal'perin, D. B.
El’konin et al)*> An important concretization of this principle is the
assertion that our material and spiritual products objectify the internal
psychological conditions of their realization.*

If the forms of mental activity — concepts in particular — are
regarded as the idealization of certain modes of concrete activity, and if
in the products of activity one finds the conditions of their social
actualization, that determine the future behavior of man, then such
attitudes lead inevitably to discarding of the naturalist conception of
acquisition and, in the final analysis, to overcoming of passive sensual-
ism, conceptualism and associationism. Thereby it also becomes clear
that the absolutization of formal generalization is unjustifiable. An
alternative to it is the generalization of a contentful character. Of
course, such conclusions assume an actual application of the principle
of activity in the solution of educational-psychological problems, and
not a verbal recognition with no follow-up.

The problem of the relations of everyday and scientific concepts has
drawn the special attention of L. S. Vygotsky (see above). His research
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of the 1930s was continued under the direction of A. N. Leont’ev by a
group of Kharkov psychologists (V. L. Asnin, L. I. BozZovi¢, A. V.
Zaporozec, and others). The results of this research showed the specific
role of childrens’ activity as basic to the formation of generalizations
and concepts, and oriented psychology toward a study of that specific
activity, within which arise scientific generalizations and concepts.
Theoretical expression was given to these results in a paper given by A.
N.Leontevin 193547

Leont’ev stresses above all the untenability of associationist psy-
chology with its efforts to present generalization according to the
“classical schemata of formal logic”. In reality, behind each generaliza-
tion there is a special activity — an activity of transition, a movement of
thought from one content to another. Only in the form of transition
from one concept to others can reality be represented. “Every concept
— as a psychological structure”, says Leont’ev, “is the product of an
activity ... One can organize, construct in the student an activity by
putting him in an appropriate relationship with reality which would
correspond to the concept. It is not because of the concept that the
child is capable of acting conceptually, but, on the contrary, he acquires
concepts because he starts to act conceptually, because his practical
acts are “conceptual”.*® ’

Therefore, in order to form concepts in the child, one has to find
and form in him adequate activity. Basic to the scientific concept is the
discursive activity of the child, allowing him “to possess the concept in
its verbal expression”.* But, how does one go about constructing this
activity? Leont’ev notes that the general condition for this is a change in
the relationship of the child to reality. But, he does not supply the
concrete traits of this process in his work.

Such an approach to the problem of the concept breaks with the
conceptualist interpretation but does not carry the critique to its logical
conclusion because it gives only a schematic account of the activity that
is adequate to the concept. The assertion that discursive activity is
specific for scientific concepts is close to the traditional identification of
“theoretical” and “discursive”, on the one hand, and, on the other,
contradicts the idea expressed in the same paper that the very practice
of the child can be “conceptual.” The latter idea requires clarification of
the concrete sources of discursivity and, consequently, a special analysis
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of the real concrete acts, the idealization of which forms the concept in
its mental form.

It is known that an important step forward toward exploration of
these sources was taken by Leont'ev and Gal'perin, in their later
elaboration of the theory of interiorization. But, because of an insuf-
ficient attention of these authors to the Jogical aspect of the problem,
even this theory cannot give a definite answer to what specific content
is reflected in theoretical generalizations and concepts, and via which
activities. What remains unexplained is the specificity of those concrete
activities which expose in the material the universal genetic ground of a
certain system of things.

A more definite characterization of these activities is to be found in
the article by Gal'perin, Zaporozec and El'konin. There they emphasize
that existing methods of education are still locked into a narrow
sensualism and naturalism. The influence of sensualism is to be found,
for example, in the fact that children are in the first place “made aware
of the |physical| traits or properties of objects which can be directly
sensed and detected through varying the properties”.>® Such recogniz-
able traits, however, are not at all enough to allow an orientation among
the phenomena and objects being studied.

The Gal’perin et al. article stresses that in the mastery of one or
another field of knowledge the initial data cannot be represented by the
empirical traits of the material but by its “limit units”, i.e., such units
“into which the given sphere of reality is divided at the contemporary
level of scientific knowledge”.’! These units are discovered by “rational-
genetic methods”, applicable to any structures in the given field. The
specificity of the activities making up this method consists in the fact
that they reproduce (model) such units in a novel (as compared with the
initial state), but necessarily material, form. Defining the “limit units”
and the corresponding activities for each concrete domain is a matter of
special research.

Of great import in this context is the assertion that the “limit units”
of the material are distinguished geretically by being reproduced in
some sort of material models. Psychological orientation according to
these basic units (that make up the field) and the laws of their associa-
tion and, first of all, according to the methods of defining the latter and
the former is characterized by Gal’perin as the third type of orienta-
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tion.>? Such an orientation gives a child an understanding of on what
grounds a particular activity is distinguished and its structure defined.
The chief means for forming this understanding is the use of socially
elaborated standards and measures, with the help of which the qualita-
tively diverse aspects of the object are distinguished, i.e., those basic
units which are not given to man in immediate perception. Thanks to
this, the child makes the transition to mediated assessment of objects,
and he develops “his own line of theoretical conduct™.>?

From Gal’perin’s viewpoint this third type of orientation is con-
nected with the transition of the child to mediated, theoretical thought
which is dictated, in particular, “by organized mastery of the activity
of using standards and measures — these basic tools of intellectual
activity”.>

The research of Gal'perin and his colleagues has uncovered an
internal link between a certain type of orientation and the means for
constructing educational subjects. In the traditional mode of construct-
ing them, separate phenomena were studied before the general rules
(“principle of induction™). The formation of activities modelling the
basic units of the material made it possible to show to the students the
general rules in the very process of their production, i.e., to overcome
the “inductiveness” while preserving the unity in the study of the
general and particular. In turn, all of this required a profound change
in the existing methods of organization and presentation of educa-
tional materials. “Such a reworking of the educational subject”, writes
Gal’perin, “was the main difficulty in realizing the third type” [of
orientation|, but presentation of material according to this type of
orientation “most closely approximates the properly scientific and
contemporary understanding of it” 3.

The characteristics of the “limit” or “basic units”, as contained in
Gal’perin’s works, describe in a logically undeveloped and metaphorical
form what we defined above as the real, contentful abstraction that is
the initial “cell” of the system under study. Only a careful logical under-
standing of the peculiarities of the “units” can clarify their adequacy for
scientific presentation of the subject. It is clear, too, that such a presen-
tation requires special modes of constructing educational subjects
—modes that differ significantly from the traditional ones. Mastery here
will occur not through orientation “according to laws of association” of
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the basic units (this term is purely metaphorical), but through an ascent
from the abstract to the concrete. Mastery by students of the initial
abstraction and its application in the process of ascent is inseparable
from the “rational-genetic methods” which make possible a valid detec-
tion of the contents of the corresponding concepts.

Thus, it seems to us that an actual carrying out of the third type of
orientation, as described by Gal’perin, requires the forming in the
students of abstraction and generalizations of a confenfful character,
along with their mastery of theoretical concepts. By paying attention to
these aspects, one can construct educational subjects, in a study of
which the mastery of the concrete universal is basic and combines with
the consequent acquisition of the various particular manifestations.
Only in this way can one overcome the narrow “principle of induction”
in the development of educational materials.

Use by the student of socially elaborated standards is an essential
condition of the emergence in him of theoretical thought as a mediated
one. The basic function of these standards is to help a child to repro-
duce from the outset in his activity the universal properties of things. It
is precisely this contentful aspect that gives the child’s mental activity its
mediated character. This last aspect is as yet insufficiently developed in
the works of Gal’perin.

In recent years our general psychology developed a study of thinking
which has a great impact on discovery of the mechanisms of formation
of contentful generalizations and concepts in the process of learning.
Eminent in this respect are the works of S. L. Rubinitejn and his
colleagues (cf. above). We should also mention the work of M. S.
Sechter who asserts that the content of concepts, although it is non-
empirical, still has traits of the images. Conceptual images arise on the
basis of special activities, replicating the object of the concept not in the
form of some set of its elements, but as a whole. Such images are
formed by man through conceptual construction without immediate
reference to the corresponding traits of the concrete things.>

In our view, what is important here is emphasis on the fact that the
content of the concept is “not an empirical image” of reality (in the
epistemological sense of the term “image”), and also the assertion of
their holistic character. This is why the concept reflects very complex
but internally coherent structures of objects. The wholeness is repro-
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duced in a special activity, the developed form of which appears in
“conceptual construction” but the ultimate roots of which lie in concrete
activity.

Interesting data are to be found in O. K. Tichomirov’s book that
portrays conceptual acts as acts of exploration. He finds that such acts
can establish an inferaction among elements of the situation, so that
traits are revealed that are not available in immediate reflection. It is
also characteristic that verbal expression of problem-solving is pre-
ceded by a complex exploratory activity that establishes “mediated
products in the form of non-verbal meanings”.>’ In other words, verbal
fixing of some “meaning” not given in sensation is just a special and
final case, but not the sole form of its expression in thought.

In some educational-psychological works we find special study of
how the degree of mastery of educational materials depends on the type
of generalization that occurs. For example, in the works of E. 1. Masbic
training in the solving of geometric tasks was carried out according to
two methods.*® In the first case, the students solved separate tasks with
varying of concrete conditions and of the ways of expressing some
mathematical relations. The generalization needed to solve these tasks
was formed slowly and progressively, but remained incomplete and
inflexible. In the second method, the students were shown models of
how the separate cases were solved and the general structure of the
proof was explained; they were then able to apply them to separate
tasks quickly and surely. “The students”, writes Masbic, “master the
mode of solution after the solution of three or four model tasks,
following a path that the students in the first group discovered only
when very well prepared.” >’

The works of V. A. Kruteckij and S. L. Sapiro® note the fact that
gifted students of mathematics generalize the solution on the basis of
the analysis of one or a few tasks, while the less gifted use a totally
other form of generalization.! In Masbic’ study these different types of
generalization — we think this is the difference between theoretical and
empirical generalization — are used to reveal two methods of educa-
tion, which have different degrees of efficacy. It is remarkable that the
second method allows almost all students to generalize the solutions
correctly, following the same path as that taken by the most talented
and gifted students.
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Interesting data on the formation of contentful generalization as
special form of activity is to be found in the works of A. I. Mes¢erjakov,
working on the development of thought in deaf-mutes.®> Here one sees
clearly that a basis of generalization lies not in a formal comparison of
the external traits of objects, but in a specific concrete activity, revealing
and reproducing a definite function of things within some real system.

The works of T. V. Kudrjavcev mention the advantage of such
generalized forms of problem-solving, which can also serve as means
for successful action in some particular situations.%* The significance of
studying the process of forming in students concepts as “stairs” of
ascent to concrete knowledge is stressed by A. M. Zolotarev.5* N. P.
Erastov emphasizes that educational organization has to feature those
processes of thought that are connected with the ascent from the
abstract to the concrete.®

In this way, our psychological writings are tending more and more to
reveal that contentful generalization is one of the possible bases of new
means for constructing educational subjects.

Abroad, both general and educational psychology have been concen-
trating on what we have called empirical generalization (see, e.g., the
description of the process of generalization and concept formation in
one educational dictionary, and in the works of R. Brown, E. Holas, Al
Roska®, and others). In almost all these works the discussion about
concept formation centers on empirical concepts that serve for classify-
ing and cataloguing objects (cf., e.g., A. Pinsent, G. Claus and H.
Hiebsch, L. Kelemen®’, and others).

At the same time, some psychologists abroad depart from the tradi-
tional, formal-logical interpretation of the formation of generalization
and concepts. Thus, W. Metzger notes that increase in the “precision”
of the concept is linked to essential shifts in its content, with its “restric-
tion” (Einengung) and simultaneous “expansion” (Ausweitung) occur-
ring during the interaction of a concept with others.%® Of special interest
is the work of the American psychologist, Jerome Bruner, who is trying
to find new ways of constructing educational subjects, practically reject-
ing some traditional logical ways of understanding the general and the
particular.%’

Bruner stresses above all the fact that the mental activity of students
and scientists are cut from the same cloth (the difference is one of
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degree not of type). Hence, the educational subjects should be laid out
in accord with the methods of science itself. “The student studying
physics is the physicist, and it is therefore easier to study science by
acting like a scientist ...”"% Originally, students have to master the
basic concepts that make up the theory of a given object, to arrive at an
understanding of the general principles which, in turn, make it possible
to explain the separate phenomena. “To understand something as a
special case of a more general law — and this is what one has in mind
when one speaks of understanding basic principles or structures —
means to possess not only some concrete content but also the means
for understanding similar phenomena that we might meet.”™ It is
precisely this “means for understanding” that has to be formed in the
student through his mastery of educational materials. However, in the
opinion of Bruner, educational psychology has only lately come to
study this problem.”?

These propositions show that the current method of presenting
science is a movement from the general to the particular. Bruner
introduces some data that tend to show the utility of a construction of
educational subjects that would take account of such a method. He,
however, joins the other psychologists and educators in failing to
provide an adequate logical analysis of the relation between “general”
and “particular”; he fails to show the limits of traditional formal logic.

In a collective work, Bruner, Goodnow and Austin assert that a “true
concept” shows itself in a correct recognition of some particular cases.”
Here the concept is seen in its traditional, formal-logical form. At the
same time, Bruner tries to explain a sort of “symbolic concept”, distinct
from a simple discrimination of perceptual traits. The former estab-
lishes the relations among the existential conditions of things. Though
such a concept is based on the interaction among the sense-perceptible
traits, its content is not subject to direct sensory grasping — as, e.g., in
the establishment of the “notion of proportion”.’* Bruner is here
departing from the traditional absolutization of empirical concepts and
acknowledges the need for a special logical interpretation of concepts
that reflects relations (more exactly, correlations) among sense-percept-
ible properties. But, such an approach requires a conscious and explicit
use of the dialectical characterization of theoretical concepts, that is
lacking in Bruner’s account,
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We should remember that Bruner’s ideas have found some resonance
among American and English educators (cf., e.g., W. Wall, A. Golett
and J. E. Salder”, and others). Some of them stress that students have
mainly to acquire the “simple unitary form” of a given science. On such
a basis one then can develop the instructions enabling the student to
touch the essences of subjects.”®

We turn now to another important question. Appearing before the
XVIIth International Congress of Psychology (1966), B. Inhelder
declared that Soviet psychologists (A. N. Leont’ev and P. Ja. Gal’perin)
“understand the process of knowledge through models that rather
imitate reality than change it”.”” It would seem, then, that “any knowl-
edge is an image or reflection of reality”. According to Inhelder, the
conception of knowledge that “continues to consider knowledge exclu-
sively as a reflection of reality” is close to the empiricism of the 19th
century.”® She compares this position with that of Piaget, for whom the
concept is the “result of a transforming of reality, and of the assimila-
tory activity of the subject”.”” She goes on to summarize Marx as
saying: “Knowledge is the result of the active involvement of the subject
in the process of changing reality.”

Let us look at the validity of such a “reproach”. It first has to be
stressed that the true foundation of Soviet psychology in general and of
Vygotsky’s school in particular is the dialectical-materialist epistemol-
ogy, according to which thought is based on material activity which
transforms reality. The appropriate ideas of Marx, Engels and Lenin
have been adequately and deeply developed by Soviet psychologists (cf.
the previous chapters on Vygotsky, Rubinstejn and others). In his
address to the same Congress, Leont’ev showed that one of the central
problems of Soviet psychology is the “problem of understanding the
internal, ideal conceptual activity as a derivate of external, practical
activity”.8! One can only welcome the fact that, in some of its basic
premisses, the Piaget school also attends to the importance of trans-
formatory activity in the formation of thought.

However, in Soviet psychology the principle of activity exists not all
by itself but in conjunction with the principle of reflection. The external
and internal characteristics of objects are detected and reflected in the
sensible and conceptual images through various forms of activity and
not just “contemplation” (cf. Ch. VII above). Explaining the nature of
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reflection, Leont’ev says that “it is the result of an active process” and
that its emergence requires “activity of the subject in relation to the
reality reflected”. He refers directly to the fact that “this assertion is in
contradiction with the old sensualist ideas and with some more recent
[similar] notions”.#* As is clear, the old sensualism did not contain a
principle of activity, and some recent absolutizations of this principle
separate it from reflection, and cannot internally link the two.

Inhelder’s position manifests one of the “recent notions”, according
to which knowledge understood “only” as reflection is supposedly an
anachronism. “Reflection” and “image” are in advance taken here in
their traditional sensualist meaning, which ignores the historically
accumulating transformatory activity of social man. However, recogni-
tion of an abstract principle of activity without simultaneous under-
standing of the fact — as Leont’ev so adequately expresses it — that
“activity itself is a subject of the influence of autonomous properties of
the objects”3® necessarily leads to operationalism and ultimately to
idealism.4

All the same, Inhelder’s “reproach” has some foundation. The fact of
the matter is that in our (especially educational) psychology the prin-
ciple of activity and its links with that of reflection are often given in a
sketchy way. The description of the process of concept formation often
factually follows the classical sensualistic schemata. We see this when
the “adepts” of the theory of activity, in polemics with other psycholo-
gists, do not carefully delineate the specific traits of the concept both as
image and as activity.

The current elaboration of new methods for constructing educational
subjects could be based on logical-psychological ideas but also on
suggestions coming from educational experts who are close to the
dialectical interpretation of the nature of the concept. In this context we
should mention the work of N. Izvol'skij who sees man as having a real
concept only when he is able to understand the emergence of the
corresponding object and can construct it.3 “Only then”, he writes,
“when the emergence of the object is clear to the student, can we say
that the desired degree of clarity has been attained and that the student
has the concept of this object.” %6

When there is coincidence of the method of construction of a thing
and the understanding of its essence one should be able to produce it
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surely and inevitably. For instance, for the proper formation of the
concept of the square one has to establish the “process (or construc-
tion) which illuminates the question on the angles of the square, so that
it becomes immediately clear that it is inevitable (and not just for the
square before me) that the angles of the square be right angles”. To
study the triangle “it is important to find a process for forming the
triangle that necessarily generates its properties”.*’ Following this
approach, Izvol’skij has come up with an original method for teaching
geometry which still retains its importance if approached from a dialec-
tical viewpoint on the process of concept formation.

M. V. Potockij’s interesting book on the teaching of mathematics is
permeated by the important idea that “correct understanding of mathe-
matical ideas is possible only on the basis of their emergence, of their
real causes, and of their problematic character which, through abstrac-
tion, leads to the corresponding mathematical theories.”%® In the process
of teaching with the help of this principle we clearly see the psycho-
logical complexity of questions that are simple from a mathematical
viewpoint.®?

Using a series of examples, Potockij shows the great possibilities that
open up before a student who masters the general methods of solving
problems or proving theorems. What needs, e.g., three different and
unrelated proofs in elementary geometry can be proved with one in
projective geometry.”® It is clear that possession of such a [general]
method facilitates proof of “special” theorems; but, for this, one needs
other methods of the formation of educational subjects, than the
traditional ones.

Currently, such new methods are being developed by many experts
and teachers. For example, A. M. Mys§ljaev has been doing interesting
work on the teaching of mechanics.”” Similar forays into use of the
notion of “from general to particular” are to be found in P. F. Atutov,
V. Fedorova, D. Kirjuskin and 1. I. Logvinov, P. Ivanov, F. Klement, M.
AndruSenko®?, and others. In this way, the materials of many logical,
psychological and educational investigations allow us to formulate the
following two propositions:

First, the formation in students of contentful generalization is an
important means for bringing teaching methods up to the level of
contemporary science; and
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Second, in the practice of teaching, the presentation of knowledge
according to the principle “from general to particular” (from the con-
tentful general to the conceptually inferred particulars) is proved to be
feasible. The task that remains is an all-round development of concrete
means of constructing the appropriate educational subjects.

3. SPECIAL CHARACTERISTICS OF REALIZING CONTENTFUL
GENERALIZATION IN LEARNING

Many complex scientific problems have to be worked on in order to
arrive at an application of dialectical logic to the education of students
and to forming their theoretical thought. We suggest that now one can
put forward the Aypothesis that the mastery by students of a certain
content of educational subjects can serve as foundation for forming
theoretical thought, as above, through: first establishing contentful
abstractions and generalizations that would serve as “cells” of the
system, and second, the ascent from the abstract to the concrete.

In the first stages of grounding and confirming this hypothesis,
special importance belongs to the question on the means for construct-
ing contentful generalization in the process of the student’s appropria-
tion of the educational materials.

We looked at the main traits of such a generalization above, and we
saw that its essence lies in the construction of universal, unitary forms
of the particular occurrences, by explaining the emergence of the
content of the concept.”® The actualization of this principle in educa-
tion requires that the child represent in specific concrete actions and fix
in models such relations among things as are the universal ground for
the particular phenomena in the system studied. Distinguishing and
concretizing the initial relations in a certain way, the students have to
follow these links of the universal with the particular, i.e., they have to
work with the concept. Mastery of the educational material containing
the concept in question will occur in the process of transition from
universal to particular.

The formation of students’ generalizations and the corresponding
concepts exceeds the capacities of traditional epistemology and psy-
chology. Since at the basis of every concept there is a specific activity,
which from the very beginning reproduces some universality, this
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excludes the sort of education that is based on conceptual schematiza-
tion of the formation of the concept. Exposure of the links among
universal, particular and singular reveals the content existent only in the
concept and unavailable in sense data.’* Narrow sensualism is thereby
excluded and associationism as “accumulation of images” disappears as
soon as it is clear that revealing of the universal through action under-
lies the mastery of the particular.”

Toward the experimental confirmation of our hypothesis, we must
attend to the fact that contemporary education has to be oriented to the
traits of culture and of science that characterize it as a whole system,
where the basic achievements of the past are “summarized” and “super-
seded” (snjatie, Aufgehoben), including all the cognitive modes that
belong to the period of accumulation of data. To “supersede” here
means to preserve in a form that is specific for a higher level of
development. This means that what is “superseded” has more impor-
tance within a developed system than when it was first formed.

This circumstance is simply not attended to in the content and
methods of education that are in use today. Ja. A. Komenskij once
summoned teachers to teach their disciples “from Heaven and earth,
from oak and beech”. Knowledge of the natural environment as
developed by empirical naturalism has to be directly imparted to the
students. The separation between ordinary knowledge and the scientific
knowledge was not felt at that time, at least not to the degree of causing
counterposing of these two modes of thinking. Pestalozzi asserted that
“intuition by man of nature is the sole true foundation of education”
(note the “sole true™!). In the previous chapters we showed that these
views are very alive in educational-psychological theories, even though
scientific knowledge has acquired its own specificity and has created its
own version of “reality”.

The individual who masters contemporary science does not have
directly accessible nature before him.”® As M. K. Mamardasvili writes,
now “the object of knowledge is mediated by science, as by social
institutions, by its history and experience ... — certain aspects are
selected, and given to the individual who enters science in the form of
already generalized, abstract content of his thought”®’ If the school
wants to introduce the student into the field of science, then it not only
should not conceal its generalized and abstracted character, but it has



GENERALIZATION AND EDUCATIONAL PSYCHOLOGY 193

also to provide these abstractions and generalizations on the fully
contemporary level, described by dialectical logic.

In other words, psychologists and educators can no longer speak of
“knowledge” in general. In order to free themselves from naturalism in
the understanding of the object of appropriation, they must pay atten-
tion to the specificity of the scientific forms of knowing and scientific
approach to reality. The scientific character of educational materials is
defined by the methods whereby imparted knowledge becomes the
content of theoretical thought. Therefore, from the beginning, students
have to be provided with materials, the mastery of which forms in them
contentful abstractions, generalizations and concepts. One should not,
of course, infringe on the role of experimental and factual data (“em-
pirical information”). They do not have, however, an independent sig-
nificance, because from the very beginning they are taken in the
function that gives them general character, in the form of contentful
abstraction and generality.

Of course, even in traditional education most information is mediated
— through books or experimental procedures. But, as we saw above,
such mediation often remains at the level of pure description and
formal generalization, not the real abstractions that are the source of
development of some system of phenomena and not those contradic-
tions that are resolved in the ascent to the concrete.

The good intentions of traditional psychology and educational theory
to distinguish education from the process of general human knowledge
and the logic inherent in it, led to the opposite result — to the ignoring
of the specific possibilities of education as the special and sole path of
initiating the students to comtemporary methods of theoretical
thought.”® In the practical activity of teaching there remains a tendency
to naturalization of the objects and reinforcement of the empirical
generalization that marked the previous epoch in knowledge. The
corresponding ways of constructing educational subjects have become
ridiculous.

The process of appropriation of scientific knowledge by students
(education) is not identical with the cognitive activity of scientists, and
the content of educational materials is not identical with the set of
accumulated results of science. At the same time, many facts speak in
favor of a coincidence between the processes of reasoning of the
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student and that of the scientist.”” The concrete forms and stages have
to be researched since they are not at all clear. We think that one
cannot forget the distinction of scientific activities suggested by
Marx.%0

Thus, [scientific| research moves from the sensible-concrete variety
of particular cases to their universal, essential bases. Presentation of the
same objective content, begins with this universal form which is already
acquired historically and logically as a universal form of the mental
reproduction of the particular. To our mind, the content and modes of
developing of educational materials have to be similar to a presentation
of the results of research; ie., it must show the student the real
movement that begins with some simple universal form.'*! Discovery of
this form enables the student immediately to follow in “pure” form the
development of the material in its particularities.

Educational subjects that are constructed in accord with the scien-
tific elaboration of the material should guarantee the formation in the
student of the contentful abstractions, generalizations and concepts.
Only thus will there arise in student’s own thought the premisses for a
theoretical relationship to reality.

Existing educational subjects also contain the results of science. But
the question lies rather in which results and how they are presented. In
schools (especially at the elementary level) the students are mainly
supplied with the results of the empirical, classificatory stage of science.
At the same time, the educational subjects of high school contain a lot
of information on the laws of one or another field of knowledge
(physics, chemistry, biology, etc.). However, formal identity is the only
principle needed to master this information. Using only understanding,
the student is able to establish ‘genus-species’ dependencies of things.
Such thinking consists mainly in abstracting and distinguishing one
from the other the essential and accidental, as well as the particular and
the universal.

Educational materials for mere understanding present no problem
for defining the internal links between content and the forms of
thought. But, such thought is abstract; it separates the essential from the
accidental and gives it an appearance of formal universality — but this
is only the appearance of the theoretical character of learning. This is
why traditional psychology and educational theory identified “theoreti-
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cal” as a synonym of “abstract”, and the development of abstract
thought (in the form of understanding) was advanced as the main task
of education.

The existent modes of constructing educational subjects did not
reproduce the “real movement” of the material for two basic reasons.
First of all, these methods failed to take as basis the ascent from the
abstract to concrete, within which the universal and particular are
identified. So, even if these educators and methodologists had been
given scientific materials, that follow the “real movement” of the object,
they would not have known how to transform them into an educational
subject.

The second reason is bound up with the fact that traditional methods
ignore the fundamental role of concrete activity in education. The “real
movement” of the material is reproduced in the higher theoretical form
of the ideal. Such an ideal representation of the object absorbs complex
forms of supra-individual human activity. Mastery of these representa-
tions requires from the individual a reproduction of adequate forms of
reality. “The ideal as a form of subjective activity”, writes E. V. I'enkov,
“is mastered only through object-oriented activity and its products

»102

According to the one-sided, sensualist, naturalist notion, the ideal is
the “natural” result of the influence of the object on man who forms the
corresponding images. This approach ignores the specific nature of the
activity of the subject that transforms and reproduces the object on the
ideal plane (this ignorance of the activity is a result of conceptualism).
On the basis of such ideas, it is impossible effectively to direct the
students’ mastery of the ideal-theoretical picture of the world. In turn, a
positive mastery of this theoretical picture presupposes the pre-forma-
tion in a student of such forms of his own activity which are relevant to
the production of the elements of the conceptual construction of the
concrete.!® Thus, on the logical-psychological plane, the content of
educational materials must be presented to the student in the form of
the structure of their activity.!%

The emergence of the elements of concreteness occurs in investiga-
tions and it looks as if we must include it into the educational subject.
However, we think things are somewhat different. While the scientist
carries out research in order to have data for a corresponding presenta-
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tion that has not yet taken place, the student is in a totally different
situation. Thanks to previous scientific work, he is faced with complete
and fully presented descriptions of the “real movement” of the material.
When he begins to appropriate this knowledge, he is guided by the
content and by the disposition of elements given in descriptions which
the student should have established by certain sorts of activity. The
accomplishment of this activity is not real research but an educational
model (“quasi-investigation”). Here in abbreviated and condensed form
the student experiences those activities which led, for example, to the
isolation of the abstract source of the system being studied. One of the
tasks of contemporary psychology and educational theory lies, accord-
ing to us, in the study of peculiarities and structural laws of students’
activities which in their own way “repeat” in the form of recurrent
models and reproduce real activities of research and investigation.

Accordingly, educational subjects have to be constructed in accord
with the mode of scientific presentation of the material. At the same
time, when the student is introduced into activity, reproducing the
movement of this material, the educational material should preserve
those situations and actions, which were present in the original investi-
gation of the object.

In the developed theoretical thought of the scientist these activities
are carried out on the mental plane. But, in the student the educational
variants of these acts must initially take an objectified form.'” “Grasp-
ing in conceptual activities”, writes Leont'ev, “which underlie the
appropriation — the ‘inheriting’ by the individual of knowledge, etc. de-
veloped by mankind — requires the passage of the subject from
external acts to acts on the level of words, and then to interiorization of
the latter, whereupon they take on the character of mental opera-
tions”.!%

Execution of concrete actions has a specific meaning in that it
uncovers the material content of concepts. Only special concrete
activities make it possible so to transform the object or situation that
a man can immediately detect in them universal relations.!’” One of the
basic difficulties for a corresponding construction of any educational
subject (of mathematics, physics, etc.) lies in the fact that one has to
carry out lengthy psychological research in order to find those “special
actions” that reveal to the child the content of those abstractions,
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generalizations and concepts which constitute a given field of knowl-
edge or any of its branches.
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