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“At the present time,” writes Tur-
chenko, "education has merged organ-
ically into a single sysiem of social
production, scicnce and technology, in
a system that is as a whole undergoing
revolutionary changes at an historically
unprecedented rate.”

The book examines the fundamental
directions that the revolution in educa-
tion will take: introduction of teaching
machines, instruction from a younger
age, linking instruction with productive
labour, “continuous” education, and so
on,

The author stresses that education is
2 necessary but far from sufficient
condltion for the emancipation of the
personality. To obtain the latter, it is
necessary above all to do away with the
social conditions that, continually and
on a large scale engender ignorance,
lliteracy and semi-literacy among the
masses. Under socialism, education has
become not only the personal affair of
every individual, but also a concern of
9, .
society as a 'whole. Independent of its
utility, education is the essence of the
new man. )
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8 SCIENTIFIC REVOLUTION AND REVOLUTION IN EDUCATION

——-> What, then, is the revolution in technology?

The current revolution in technology is usually considered
to be the automatisation of the processes of production — from
automated production lines and shops to automated factories,
automated control of industrial sectors and associations. Here
the leading role is played by the introduction of electronic
technology and computers. The technological revolution also
encompasses the development of nuclear engineering, space
exploration and the creation and widespread application of
new synthetic materials with special properties. Along with
this, the technological revolution is apparent in the spread of
new industrial methods in construction, in agriculture, and in
the application of fundamentally new means and nethods of
communications.

Today, the new potential for transforming the technology of
production that has come about with the creation of optic and
quantum generators (lasers) seems almost fantastic. Lasers
make it possible to process materials in fundamentally new
ways and to create computers more powerful than the present
ones by several orders of magnitude. The use of holographic
principles allows the creation of high-speed computers with
practically total recall, it allows maximum simplification of the
process of feeding data into the computers, and allows us—on
an essentially new basis—to solve the most difficult, central
problem of cybernetics— pattern reception.

All this signifies a profound transformation both in the
instruments and other technical means of labour and in the
methods of managing and organising the process of produc-
tion (i. e., with respect to process engineering) and even in the
objects of labour. Consequently, it is necessary to think of the
technological revolution in the broadest sense of the term —as a
revolution in the very elements of the productive forces.

And what does the revolution in science consist of at the
present day? ’

The revolution in science is a dialectical negation of all the
*Erevious and essentially mechanistic views of the world. The
process of revolutionary transformation encompasses almost
all the natural sciences. Their paradigms, i.e., the established,
lMg_rrli_ses, canons and conceptions that yesterday seemed
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certain today reveal their shortcomings and limitations and are
being rapidly replaced with new paradigms.

As a result of the headlong development of the branches of
natural science connected with technological progress, a group
of sciences, consisting of physics, chemistry, biology, cyberne-
tics and mathematics, is coming to the fore. And the
mathematicisation that is going on in all the individual sciences
leads to a substantial elevation of their theoretical level and
practical utility, which in turn effectively augments technology
and man’s transformation of nature. New sciences arise, such
as cybernetics, information theory and operations research.
Various hybrid disciplines arise at the junction of different
sciences:  physical chemistry, biochemistry, biophysics,
cconomic cybernetics, bionics, astrobiology, engineering
psychology, etc. Along with further differentiation, a tendency
to integration and synthesis is acquiring great significance in
the development of scientific knowledge. In connection with
this, philosophy acquires particular significance, as do sciences
combining different disciplines focusing on common, specific
structural aspects in the process of cognition—the general
theory of systems, cybernetics, semiotics, etc.

The revolution in science cannot be reduced, of course, to
changes in the content and structure of knowledge; it is
apparent, too, in the exponential growth of scientific person-
nel, in the number of publications, the financial expenditures,
etc., and also in the “industrialisation” of science, i.e., in the
high level of its use of technology. Particle accelerators, nuclear
laboratories, electron microscopes, radiotelescopes, hydrocan-
nons, modern equipment for studying the depths of the earth,
computers, and experimental factories — all of this profoundly
transforms not only the technical base, but also the content and
organisation of science. At the samc time, scientific research
astitutions are to an increasing extent concerned with
prroduction (on an experimental and on a mass scale) of various
material goods.

How does the revolution in science relate to the realm of

_oroductive forces?
Not so long ago, some authors asserted that science has only
aindirect relation to society’s productive forces, inasmuch as
tence is a product of mental labour and studies the
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regularities of the objective world. How did this point of view
come about? Science is a form of social consciousness and
productive forces are the most important element of social
being. These two categories have been often viewed as absolute
opposites, influencing each other only superficially. In reality,
their interrelationship clearly reflects the tenet of the Marxist
dialectic “that all dividing lines, both in nature and society, are
conventional and dynamic, and that every phenomenon might,
under certain conditions, be transformed into its opposite...” %.
Marx’s thesis on the role of science as a direct productive force
is based on a dialectical understanding of the interrelationship
of the material and the ideal. Soviet scholars have given this
problem no httle attention and the author feels it unnecessary
to dwell on it.?

Today, Soviet science often speaks of science’s direct role as a
productive force. However, the nature of this process is
understood in different ways. Many authors feel that science
merely “permeates” all the material elements of the productive
forces and is not an independent element. Others hold that
science is embodied not in technology alone, but is itself a
factor in production, science being in fact a cause of the
development of production. Science gives production new,
more progressive dbjects of labour, more rational forms of
organising technology and methods for running individual
enterprises as well as the whole of the national economy.

Injecting science into the processes of production will,
according to many scholars, lead in the near future to
fundamental breakthroughs in our understanding of “technol-
ogy”, “instruments”, “machines”, “instruments of labour”,
and “object of labour”. The production processes of the
future, for example, will not be based on the principle of tools
coming into contact with the article produced, but on
non-contact and continuous working. It will take place in a
controlled field according to a set programme. The elec-
tromagnetic field will serve as the energy carrier. Instead of the
huge machines of our time, ions and electrons will be the tools
acting directly on the article; the working agent will be
chemical reactions and high-temperature plasma. Gas jets,
laser beams, the lines of force of the electric field, etc. will be
both tool and transmission mechanism.

——
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Taking all these facts and tendencies into account, many
scholars come to the conclusion that under modern conditions
science turns inlo an element in the productive forces, an element
that, along with the human forces of production and
technological means, acts directly on the object of labour. This
formulation of the question encompasses the content and
essence of the process of turning science into a direct
productive force. With this in mind, one must recognise that a
revolution in the field of science has a direct relationship to the
revolution in modern productive forces.

The technological revolution has a particularly profound
impact on the main element in the forces of production — the worker.
Today, machines do 99 per cent of all work— 100 years ago
they did only six’per cent and the remaining 94 per cent was
the physical labour of workers.* The proportion of physical
labour has been reduced drastically, but one observes paradox-
ically: the role of the “human factor” has not been reduced in
proportion to the increase in mechanisation, as was the case
during the first industrial revolution—on the contrary, the
role of the “human factor” has increased. We are speaking
here neither of “man in general” nor of abstract producer of
material wealth, but of rggn_rir_l_;th_c?concrete sense, i.e., of man
who has the necessary work habits, professional training, and
who possesses specific knowledge and culture. The centre of

ravity in production moves from abstract to concrete labour.
Thus, the technological revolution to an ever greater extent
makes necessary not only highly developed skills, but also
harmonious de vdogmem of the human element.

=="The question of man’s place and role in the contemporary
sc:enuflc-technologlcal revolution has already received wide-
ranging theoretical consideration.’

Contrary to bourgeois scholars, who assign man the role of
passive victim vis-a-vis the “demons” of science and technolo-
gy, Marxist philosophers show that man is not only the object
acted upon by the technological revolution, but also the
subject—an active, creative force. They show, too, that the
new, objective demand in the progress of the productive
forces— the need tolensure the harmonious development of

°C_tonensure
the wo<kmg “man - first, comc1des with_the principal social

Goal of(communism)and, second, is contrary_to the nature of
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bourgeois)society and therefore leads to the aggravation of all ‘, system of education is usually not even given separate
the internal contradictions and of the general crisis of : tre
capitalism. . i%he question of a revolution in education has been raised

"One of the most important results of Marxist research on the j l)y life itself. Therefore, the author sees his asks to be, first, to
problem of the technological revolution is the conclusion that it give thls_quesuon a conslslently sc1ent|f|c:( Marxist, treatment

is impossible o restrict the modern technological revolution to
scientific or technological progress. To the extent that science
becomes a productive force, the universal education of people,
the development of the creative forces of every man, becomes a

and, second, to analyse methods of arriving at a practical
solution to the problem, a solution that would answer so far as
possible to the demands of the scientific-technological revolu-
tion.

crucial parameter in the development of the material base of ' There is reason to belicve that today, on a theoretical and
civilisation and all the more becomes an inseparable compo- ! even on a practical level, there is a definite underestimation of
nent and an independent factor in the growth of the forces of , the role of education in scientific and technological progress
production. i and in economic development.
Thusg, the revolution in science ans technology and the : Researchers stress that education should promptly reflect
(devel ment of the workers themselveg/are related aspects of ' the changes going on in science, technology and production.
f the productive forces to a qualitatively new ‘ But this is only one side of the question. The other side is
level, a process in which science is transformed directly into a whether, in the context of the technological revolution,

education can and should be not only a necessary condition but
also an active cause of progressive changes in all the other

productive force while the human element in the productive
forces— the worker — no longer takes a direct part in_produc-
e wor

3/ tion, but manages or controls it. Thus fox the first time,in . elements, as a factor that accelerates scientific and technologi-
Ul Jn" history_man_has time to fhink of himself) of his cultural | cal progress and the development of production. Therefore
/OC‘ v development. This circumstance is in turn a hew and powerful 1 there is reason to suppose that education should indeed be

considered a crucial element in the theoretical models of the
technological revolution.

It is legitimate to picture the structure of the scientific-
technbloglcal revolution as consisting of three fundamen[al
eléments: “produiction- “education-science. “Production” in this case
means that sphere in which a specnﬁc product—material

factor in accelerating the technological progress.

The influence ofthe human factor on industry, science and
technology is no longer determined chiefly by physical labour,
but by the man’s spiritual potential and, most of all, by his
scientific knowledge, which to a great extent is provided by the
system of education. Consequently, the question of the place and

\

role of man in the madern technological revolution can be : wealth —is produced. “Technology” is an indirect element in
viewed through the prism of this system, | this sphere. "‘Education” 1is the sphere that prepares the labour
»-—? The question of the interrelationship_of education with ! force in specific ways. The tasks of this sphere cannot be
tecEYm]ogncal progress js a quesuon.—fiat has not been yet . reduced, of course, simply to reproducing the labour force;
‘given much attenuonﬁveryonc recognises that in general ; but since, in this instance, education is viewed as a constituent
b—> technological progress' requires substantial changes in the ; part of the scientific-technological revolution —a revolution in
present system of educatiory) Whether the extent and speed of t the forces of production—such an approach is legitimate.
these changes maKe this a Tevolution in education or whether ! “Science” is that sphere in which new knowledge is pro-
they should be limited, at least in the next decade, to gradual | duced.
improvements of an evolutionary character — this question is : + The fact that these three elements objectively form a certain
not yet clear.’ In general theoretical models of the scientific- | entity and are decisive factors in the efficiency of the national

technologlcal revolution proposed by different authors, the * economy is the basis for their theoretical union in a systems

; L
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model. The formal basis of this model is the fact that all three
elements can be considered from a single point of view—as
spheres producing a certain interrelated product. At the same
time, the three spheres are separate from each other in the
labour resources they require, in finances, and in manage-
ment—as is reflected in statistics. The latter circumstance
has significance also in that it substantially facilitates both
theoretical research on the problem on the basis of the model
proposed and the transition to practical control and
optimisation of the scientific-technological revolution.

(2., THE DEFINITION OF EDUCATIO >

Because it occupies a central place in the present study, it is
necessary to analyse the concept of “education” and to define
exactly the sense in which the term will be used.

“Education” is defined differently and it is used in such
different ways in scholarly literature that it is often the cause of
misunderstanding and debate. Definitions of the concept vary
widely both in terms of the “breadth” of the subjectseit
encompasses and in terms of the aspects included in the
subjects themselves. In some cases “education” is understood
to_mean primarily the process of acquiring knowledge, while in
others it is the (resull of this process, i.e., the totality of organised
knowledge and the habits and skills connected with it4-and not
infrequently, both the process and the result. Quite often the
concept signifies a specific social institution, the totality of
educational institutions or “forms of instruction” including
secondary, vocational and technical, specialised secondary,and
higher education. In such cases people speak of “public
education”. Expanding this term somewhat, Professor
V. A. Zhamin includes, in addition to the above, the system of
measures for raising the skills and self-education of blue- and
white-collar workers.? Since education is objectively a relatively
independent, self-contained, autonomous system, it is entirely
legitimate to include in the concept of “education” the
corresponding administrative organs, as does, for example, the
Bulgarian economist R. Donev #

Sometimes - education is interpreted very broadly: any
conscious or unconscious assimilation of culture and all
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socio-cultural factors influencing man are considered educa-
tional. But in this case, as the sociologist S. N. Yeremin from
Siberia duly noted, delimiting fundamental concepts such as
upbringing, education and schooling is quite problematic, and
framing the question of the relationship of education to other
social factors is at the very least incomprehensible if everything
that imparts any information to man is considered educational.

The figst thing that distinguishes education from all other
processes connected with the reception of information is that it
1s_functionally geared to{shaping personality. )The Russian

word obrazovaniye (education) is analogous to the Gergan™

Bildung—both “are_based ‘on the root_word for (image’) in
these languages. A. V. Lunacharsky observed that “it was
obvious that when people had to determine what a man should
make of himself and what society should make of him, they
envisaged a human _image_arising out of some sort of

material”.7 In the broadest sense, education can be taken to
mean the_entire process of the physical and mental formation
of the personality, a process consciously oriented to several
“ideal images” —social standards that are historically con-
ditioned and more or less clearly focused in the social
consciousness. In this sense, education is an inseparable aspect
of life in all societies, affecting each and every individual,

However, a definition of the specific character of education

Vj{

based on its role in upbringing does not go far enough. The

_most _important_aspect of education is the transmission and
reception of knowledge. The American professor Fritz Mach-
up, for example, views education as the process of training, of
acquiring knowledge in general —including education in
academic institutions, industrial training, educational televi-
sion, Mion at home, “enlightenment” in church, military
training, sell-education and education based on personal
experience.”® In this approach, such qualitatively different
processes as acquiring scientific knowledge and common

E experience in general are subsumed in one concept.

In Soviet literature, “education” often takes on a very broad

meaning, education becoming synonymous with “enlighten-
ment”. The system of education is defined as a system of
educational “institutions, including pre-school education,

children’s extra-curricular institutions (Young Pioneers,
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Young Technicians and Naturalists),
network of cultural-educational institutions for adults, clubs,
libraries, museums, etc. Inasmuch as both the system of
educational (academic) institutions and the system of cultural-
educational establishments have the function of transmitting
cultural values, of educating people, then in its specific goals
education can be understood to mean “enlightenment”.
However, these systems--in their concerns and the nature of
their functions—are so crucially different that more often
than not it is necessary to examine them separately. Unfortu-
nately, this is not always done.

The variety of definitions of “education” cannot be ex-
plained simply by the subjective inclinations of different
authors, or by lack of theoretical treatments of the question.
This variety stems above all from the complexity and
multi-faceted nature of the object being defined. Inasmuch as
the object has so many aspects, definitions based on these
different aspects will be different. As V. I. Lenin observed:
“There can be many definitions, for objects have miny
aspects.” ' When a researcher examines one or another aspect
of the problem in isolation, he gives definitions and builds
theoretical models ghat correspond to specific cognitive goals.
So we find different working definitions in the literature. Each
is perhaps the most adequate in relation to a specific class of
cognitive goals. For example, the definition of education as the
totality of systematised knowledge and the skills connected
with it is quite suitable for focusing on the content of training
and for studying the cultural level of the population or of one
or another social group. The definition of education as a
process of acquiring knowledge is more adequate in relation to
many pedagogical tasks. '

The task of the present author is to examine the system of
education in its sociological aspect as a relatively independent
system within the economy, a system fulfilling specific
functions connected with spreading scientific knowledge and

knowledge of industrial processes, with the social reproduction.

of the labour force, and as an element in the structure of the

scientific-technological revolution. Therefore we will define
education” in accordance with the specific task at hand.
One of the most important functions of education today is
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the professionalisation of the younger generation, the preparation
ofra skilled labour force for the natjonal economy. 5 '
I'he productiveness of labour is determined by various
factors, among others by the “average amount of skill of the
workman™,’2 or in other words, the worker’s qualifications.
The latter, as technology progresses, is more and more
connected with general education. In the mid-1930s, a high
level of. worker’s skill meant, above all, the development of an
exceedingly high level of very specialised practical skills
acquired through long years of experience. Today, instead of
skills acquired through practical experience, industry demands
more :?nd more workers with high skills based on a general
educa'tlon. For example, according to the calculations of some
American economists, in 1930 eight-grade education was
adequate for mastering 58 per cent of the jobs, while in the
197Qs eight years is sufficient for mastering only six per cent of
the jobs. The proportion of jobs demanding education beyond
high school has grown in this period from 10 to 68 per cent.'s
ElllC@@i{);] has become a n essary requirement_for the
reproduction of lheqszu} force) If an individual hasn't had at
reast_severa] years of formal education, he is today practically
deprived of the chance to master a modern trade. And vice
versa, educational preparation in academic institutions is a
surety and an important factor in production skills.
ngher.and specialised secondary educational institutions
and vocational schools supply skilled professional workers for
social production. Schools offering a general programme of
education Torm the basis of practical professional preparation
for all areas of specialisation, without exception. In this way
the educational system produces the labour force for all areas’
of social production, preparing either the “finished prod-

uct” —{specialists, skilled workers, _or_ the “semi-finished
product”

are capable of developing the (required
directly on the job. A
~ While stressing the major role education plays in shaping
individuals into participants in social production, it would be

*ough not secondary in Importance, 1s to ensure the socialisation

the younger generation.
313

jicorrect to reduce all its functions to this._A_second task, *

people with the necessary general education who q}}/
’g_sproduction skills 604”0
l

-
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‘}ﬁ The essence of socialisation, according to the Polish sociolo-

gist Jan Szczeparniski, ist;x essed in Robert E. Park’s notion
that an individual is no bo?ba&q_rs_qn but_becomes one thro-
ugh a process of education. A child at the moment of birth is
but a biological organism that_turns into a person or rational
human being capable of working and creating only in the pro-
cess of adults influencing the_child by training and by “intro-
ducing” him to value systems and patterns of behaviour.!

Therefore it is necessary to examine soci?l‘isati'(”)‘i'f as, above
1I, a process of forming the social personality. With regard to
assimilation of(new values and norms connected with the tran-
sition of “adults” (in the sense of people already socialised)
from one set of social conditions to another, one should spcak
of social adaptation.1s

In [bourgeois) sociology, socialisation is often understood
one-sidedly —as a passive acceptance of a system of patterns of
behaviour sanctioned by the group.'® Actually, an individual
not only perceives and assimilates certain models of behaviour,
he also acts upon them — whether he accepts and reinforces
them or negates them. In so doing he shows himself not dnly
an ‘individual but also a socially active personality. In a class
society, socialisation necessarily takes on a class character. As
he masters the set of general cultural values and norms of
behaviour, the individual masters the values and norms of
specific classes.

Socialisation is thus a process of introducing the younger
generation into a system of social roles determined by the socio-
economic structure of the given society, by means of active mastering
and development of existing systems of values and norms of behaviour.

Till the middle of the 19th-beginning of the 20th century,
even in the most developed countries, socialisation, like
professionalisation, of the younger generation took place
basically in the family, the immediate social environment and
through ™ direct participation in labour processes. Under
present conditiofts, the(educational systeins acquiring ever
increasing significance. Tt

Today, betore entering the system of social production and
social life, every individual in every industrially developed
country undergoes many years of preparation in the educa-
tional system{ As a consequence of the growing complexity
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of production and of all other areas of human activity, the
_ iy . P SR gl i 4 4

Jawily can no longe

| an no longer prepare children for life to the extent that
it_used to. The inclusion of an ever gFmg portion of the
f@:mg € population in social production, the expansion of their
role in all areas of social life, a_ﬁj}?tﬂing of the size of the famil

the _persistent tendency of the }6&hgﬂf(‘)wfb"r_ﬁimiﬁriaéi)endelz];
families — 31l "this objectively reduces the family’s "role in
educationf So, according to the degree of industrial develop-.
ment and'scientific-technological and social progress, the role

of the schools as_institutions, for socialising the younger
generation 1s growing steadily. )] =~ T e A

The ¢ducational system thus has two basic_functions in
society( socialisation and professionalisation of the younger
generation.) At the early stages (elementary and secondary
general schools) the first function is predominant while thé
second goes on beneath_the surface: obtaining a general
education can be viewed as the creation of a foundation for a
future profession. In specialised secondary schools and at the
college level the function of professionalisation comes to the
fore. By this time young people have come a long way in their
socialisation and complete it through study and further work

Of course, these functions actually form a whole, one cann(;t
exist_without the other. Nevertheless, objectﬁ/ely’ the whole
a!so mclqdes their differences, and this provides tile basis for
differentiating them on a theoretical, on an abstract level. Such
an approach facilitates contrasting and comparing the sy;stems
of ?quation in countries with different socio-economic and
political structures, facilitates arriving at a more profound
kno_w!edge of the essence of the systems of education and
d(?fllll.ll‘g their place and role in the mechanism of the
scientific-technological revolution.

.The'pro.cesses of socialisation and professionalisation, the
filssemlngt}oxl of knowledge, or experience, skills, the inh,erit-
ing of spiritual values and norms, the education and upbring-
ing of members of society —all this goes on, of course, not onllg
In specialised educational institutions. Moreover, the enera)l,
xpaterlal-[echnical, socio-economic, political and ct;lturalgcondi-
tions of the lives of individuals play the predominant role in
these processes. In connection with this, we shall try to define
the characteristic features distinguishing the sphere of educa-
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tion from other social mechanisms of disseminating knowledge
and education. ‘ ‘

As a rule, bourgeois scholars view the educational system in a
social vacuum, without taking into account the fundamental
differences in the content and aim of education systems in
countries with different socio-economic and political struc-
tures.!” Moreover, absolutising the relative independence and
efficacy of the educational system, they sometimes see the
system as the source of the Soviet Union’s economic and soqal
accomplishments. In so doing, they pursue far-reaching
political goals: bourgeois ideologues try to diminish, to reduce
to naught the significance of the socialist structure as the
source of strength and progress of Soviet society. “We know
now,” writes the American sociologist Peter F. Drucker, “that
the Russian achievement does not rest on the communist tenets
of ‘socialist ownership of productive resources’, the ‘dictator-
ship ,of the proletariat’, ‘collectivisation of agriculture’ or
‘national planning’. Every one of them has been as much an
impediment as a help, a source of weakness fully as much as a
source of strength. The achievement rests squarely upon
tremendous concentration of pesources, time and effort on
producing an educated society.” '* ‘

In fact, historysconvincingly shows that the socialist revolu-
tion made possible and gave birth to an unprecedented
upsurge of education and culture among the masses of
working people, an upsurge that in turn had an exceppon_al'l)'
positive influence ori all aspects of social life. In a subjectivist
manner, Peter Drucker destroys the complex, dialectical cause
.and effect relationship and views everything narrowly, one-
sidedly from a-distorted, inverted point of view.

The social structure has always determined the essence and
character of the educational system, not the reverse. Although
cducation Tullills economic Tunctions, it is, as a whole, part of
the superstructure. As the Soviet sociologist L. N. Kogan has
pointed out, thé social model of Sgy_cation, which includes its
goals, structure, system of institutions, and, above all, its
content, is elaborated by ideologues of the ruling class, and the
model is often sanctioned by state power. It also reflects all the
specifics of a given society, its nat

ational traits. Therefore, even

in societies with similar socio-economic and political structures,

4"
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the educational systems are not identical. However, given all
the specific features of individual countries and differences in
the social model of education in different socio-political
systems, there are still points of similarity in the structure of
education.'®

We will try to formulate just what these similar factors are
that express the specific character of education, that define it
as a special sphere of activity and that must be reflected in the
definition of edycatio

On the most{abstract Jlevel, education is, first, a specific
sphere of activity in a system of the social division of labour, a

sphere whose basic task is to disseminate knowledge and

related practical experience, to socialise and professionalise the
members of society. Second, it is a dialectical unity of three
components: institutions of education( processes f_education
and results of education (knowledge gained). Third, education
is pre-eminently connected with spreading systematised, scien-
tific knowledge, the assimilation of which occurs chiefly in
cognition at a level of abstraction and systematic logic (as
opposed, for example, to cultural institutions in socialist socicty
that are oriented mainly toward general spiritual and cultural
development primarily through an emotional-aesthetic ap-
prehension of reality). Fourth, the activity of educational
institutions is clearly directed tglconcrete) people (while the
scope of cultural institutions only coincidentally focuses on
concrete people). Fifth, education is connected with the
attainment by studepts of formally determined patterns of
knowledge and skingSj)_(g_h, the operation of the educational

system requires strict (mainly state) controls for determining
(through examination) an individual’s{ mastery of established

.standards of Kiiowledge and skillJas well as the dispensing of

so-called Ticenses, 1.e., Tegal dispensation for individuals who
have reached a certain level in a pagticular type of professional
activity, to pursue that pro_f_essi'on.j. T e
rom a sociological standpoint, education is a social institu-
tion consisting of professional pedagogues and of students for
whom learning is most likely a fundamental occupation or an
activity that exists alongside their main work. Its basic task is to

educate the younger generation that has not yet entered the
system of social production, and also a certain part of the
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working population. Long years spent in this social institution
are today a prerequisite for the professionalisation of every
member of society. The content of education and upbringing
as well as processes of socialisation and professionalisation is
determined by demands deriving from the material-technical
conditions of social production, from the socio-economic and
political structures.

In summary, education can be defined as a relatively
independent system, the goals of which are the systematic training and
education of the members of society. Education and upbringing are
oriented to the mastery of a specific body (in accordance with formally
determined standards) of knowledge (above all scientific), the mastery
of values, skills and norms of behaviour connected with this body of
knowledge and values which will, in the final account, be determined
by the socio-economic and political structure of a given society and its
material-technical base.

3. THE “EDUCATION EXPLOSION”

One of the most notable phenomena in the post-war world
development has been the unprecedentedly rapid expansion
of all parts of the educational system and the system’s trans-
formation into what refembles a gigantic industry employing
(as instructors and students) hundreds of millions of
people. Schools, specialised secoridary schools and institutions
of higher education have turned into major organisations
similar in many respects to industrial enterprises. The tradi-
tional demand of democratic forces—expansion and increased
accestibility of the educational system to all strata of the pop-
ulation—has become in this age of scientific and techno-
logical revolution an expression of an absolute necessity for
progress in material production and has become a cate-
gorical imperative of our time. So, despite opposition from
conservatives and reagtionaries, it is difficult to find in the
world today a country which has not witnessed substantial
progress in the realm of education in the past 20 years.

Thus in the 1950s-1960s, the number of students in the
world more than doubled and reached (according to incom-
plete data) approximately 650 million. And there is an
interesting pattern: the higher the educational level, the more
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rapid the growth. From 1950 to 1966, the number of
elementary school students increased 1.8 times, while students
at the secondary school level increased by 2.4 times, at the
college level by 3.2 times. The rate of the growth of the total
number of students many times outstripped the rate of the
world’s population growth.

The fastest increase in the number of students is in
developing countries, which today are making a tremendous
effort to overcome their age-old technical-economic and
cultural backwardness. Thus, for example, while the total
number of students in the world increased in this period 1.9
times, in Latin America the increase was 2.6 times, and in
Africa, 3.4 times.? Since these countries began to develop from
an extremely low level, they are still, by the basic indices of the
level of education, many times behind industrially developed
countries. Their initial task is to give the majority of children
an elementary education, or at the least to provide them with
the basic tools of literacy.

Under pressure from the objective neceds of technical
progress and from the struggle of the working masses, the
number of students in the 1950s and 1960s grew in the
developed capitalist countries through increased access to
secondary schools and colleges. For example, in Japan during
this period, the number of students in elementary schools and
incomplete secondary schools even fell, while in secondary
schools the number more than doubled, and quadrupled at the
college level.?' At the same time, the proportion of people with
higher education is sharply increasing. In the most developed
countries, youth in colleges comprises 10-30 per cent of their
age group.”

Moreover, the understanding of what constituted an_“edu-
cated_person” has undergone a change in social scale. At the
beginning of the century, just finishing secondary school had,
in many instances, greater significance for social mobility than
graduating college does today. Thus, in the period of the
industrial revolution students as a rule finished elementary
school, while today in the most developed countries about 70
per cent of youth finish secondary school.

In socialist countries, the education of the population is a

constant concern of the Communist Party and the state. The
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USSR is completing its transition to a universal secondary
education, in other socialist countries a universal secondary
education is the principal policy in school affairs.

A striving for knowledge, for training, has been a charac-

)J,w teristic feature of the Soviet way of life{ At a time when the

G (system of education all over the world was evolving slowly,

education in the Soviet Union in the 1920s-1930s underwenta

- ”ﬁ. rapid expansion)In 1940, the number of students in gencral

’«Blp i “schools was 3.7 times greater than in 1914-1915; the number in

P J specialised secondary schools was 18 times, greater, and at the
college level —6.5 times greater. o

‘The last two decades have witnessed a new, rapid, leap-frog
growth in the entire Soviet public education system. Even
during and after the war (from 1940-1941 to the 1950-1951
academic year) the number of students in all types of education
(not including political enlightenment programmes) grew by
1,223,000. In the following decade it grew by 3,923,000, in
the last decade by almost 27 million, and in 1974 totalled
85.6 million. From 1950-1951 to the 1969-1970 academic
year, the number of students in grades | through 4 increased
approximately by 5 per cent, students in grades 5 through 8
increased 50 per cent; in specialised secondary schools by more

7 than 230 per cent; at the college level 260 per cent and at the
graduate level 350 per cent.? The number of students in all
types of educational institutions in the USSR is continuing this
rapid increase.

The “education explosion” is seen, too, in the mushrooming
expenditures for educatiofi. At the beginning of the 1950s, the
majority of industrialised capitalist countries spent from 2-4
per cent of their GNP on education, by the end of the 1960s
they spent 6-7 per cent— the increase in absolute terms being
many times above this.** A

. The tendency for the rate of expenditure on education to
outstrip the growth of the GNP, voluine of investments and
national income was in the 1920s and 1930s characteristic pnly
of the USSR but can be observed in_almost all countries of the
world after 1950. T

An espedially rapid increase of expenditures on education is
noticeable in the developing countries of Africa, Asia and Latin
America. In 1950, these countries contributed five per cent of
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the world’s expenditures on education, in 1964 — ten per cent.
Between 1950 and 1965 their expenditures on education (in
current prices) grew 8 to 15 times, and education’s share of the
monetary portion of the national income reached 10-14 per
cent. In India, for example, expenditures doubled regularly
cvery 5-7 years.

At the same time, in terms of absolute expenditures and
especially in terms of per capita and per student expenditure,
developing countries are 10 times, and some even hundreds of
times, behind the most developed capitalist powers. For
example, at the beginning of the 1960s, according to UN
statistics, the per capita educational expenditure in the US was
$97, while in Bolivia it was $2.50, in Ethiopia, less than $.50.
Educational expenditures in the countries in Central and
South America, Africa and Asia amounted to only 10 per cent
of the total world expenditures for education while more than
two-thirds of the world’s population and four-fifths of the
school-age children live in these countries.®

Thus, the so-called “education explosion™ that has in fact
begun in the second half of the 20th century is, in the capitalist
world, of an especially contradictory nature. The rapid leap
toward a universal secondary education and to wide-ranging
college-level education contrasts sharply with the fact that the
majority of working people still do not generally have
opportunities to study. Education does not reach a huge
section of humanity. A significant portion of the adult
population of developing countries is illiterate. In many in-
stances, the relatively high rate of growth in education in
these countries is accompanied by an increasing gap between
the level of education of the peoples in developing countries
and that in the most developed countries.

Nevertheless, the “education explosion”, the rapid, uneven
expansion in the realm of education, an expansion connected
with education’s transformation into the largest area of human
activity in the world, is without a doubt the most significant
phenomenon of the present day. The question is: What are the
scientific-technological revolution? Is the explosion a mere
“accompaniment” to the revolution, its derivative, or a direct
expression of one side of the scientific-technological revolu-
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tion, an essential element in the structure of that revolution?
-—) The Director of the International Institute of Educational
Planning, Professor Philip H. Coombslysees as the reasons for

2, the “education explosion”, first, the” mounting educational
* aspirations of parents and their children; second, increased
attention to education by the governments of many countries;
and, third, the population explosion.? The latter is, of course,

i a motive cause of the expansion of education, but it canuot be

considered a fundamental cause. It is already apparent that itis
not only the absolute number of students that is growing by
leaps and bounds, but also the percentage of different age
groups who are students, and, moreover, an analogous process
is observed in countries not experiencing a population
explosion. So far as Coombs’ first two points are concerned,
both need elaboration. It is not very convincing to ascribe the
jump in the growth of education by a “snowball” effect: every
person who received a minimum education wants his children
to receive more, which results in a rise in the demand for more
education, etc. The question is whl_cli’d all this suddenly start to
happen in the last gU “years? '

To clarily the real reasons for the swift development of
education and also to clarify the question of what connection
this has with the scientific-technological revolution, we must, as
is app?gnt, take a’broader philosophical-sociological ap-

proach{ In accordance with the requirements of Marxist-
Leninist methodology, the system of education must not be
considered in a social vacuum, but as a part of specific
socio-economic systems and in relztibn to a definite level of

development of productive forces.

So we must seek the reasons for the “education explosion” in
those profound changes occurring today in the productive
forceszmd in the social relations in the different countries of
the world) The educational system in any society has under
contemporary conditions certain social and economic func-
tions.ZIf ‘we are to ynderstand what these functions are, we
must analyse concretely and thoroughly the profound, qualita-
tive differences between the social processes In_socialist and
capitalist countries>

CHAPTER TWO

THE CONTRASTING SOCIAL FUNCTIONS
OF EDUCATION UNDER CAPITALISM AND SOCIALISM

1. THE ANTAGONISTIC CHARACTER OF THE SOCIAL FUNCTION
OF EDUCATION UNDER CAPITALISM

In a broad sense, one can speak of the “social function’ of
education as the impact of education on all aspects of life in
society. In a narrower sense, this social function is education’s
impact on a society’s social (as opposed to economic), political
in_this second meaning. T o

At preseiit, the bourgeoisie cannot ignore the needs of
scientific-technological progress and is forced to introduce
universal elementary and secondary education and even to
expand the working people’s access to higher education. The
New Program of the Communist Party of the USA notes: “The
student population grows apace as modern technique requires
ever higher levels of education. The college student body now
includes a rising proportion of youth from families of
workers.” !

Bourgeois sociologists and propagandists try in every way to

exalt the increased enrolment of the working class in secondary
schools and colleges. They attempt to treat this as a demonstra-
tion that the educational system in capitalist countries can

overcome social antagonisms and eradicate class boundaries. If
you agree that at the present time education is a factor in the
freedom of an individual, "...you will get some sense of the
frustrations that the modern-day illiterate has to live with”.?

One cannot, in principle, deny that education, as _John

 Kenneth Galbraith stated, “..is among other things, an

apparatus for affecting belief and inducing more critical

belief...” 3 RSl - St

Tralitis. 7O U S,
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However, one must stress, first, that education is a necessary
but far from sufficient condition for the emancipation of
( personality. ve all, it is necessary to eliminate those social

conditions_that continually give rise to ignorance, illiteracy,

semi-literacy a?ong the masses. Second, education, by itself,

means nothing/It can be not only an mstrument of enlighten-
ment, but can also be a weapon in the ideological enslavement
of the masses: _,..~. o T

The cause and effect relationship between the social
structure and educational system is inverted by bourgeois
scholars and politicians. David Eccles, for example, correctly
notes the reactionary nature of the social role of Britain’s
educational system, but then views education as one of the
main reasons h?class antagonisms that “...bedevilled industri-
al relations”.* Similar views are extremely popular among
liberal-minded ideologues inclined to see enlightenment simul-
taneously as the source of all evil and as a panacea for all social
ills{ The sociologist Roger Charles contends: *Unless the whole
of our educational system is reorientated to reducing the
barriers of ignorance, distrust and hatg, industry will simply
reflect the defécts educated into us™™

Others feel that the spread of education among all strata of
society is already minimising differences between representa-
tives of the different social groups, that class struggle has
already been overcome and that now, as Peter F. Drucker
writes, it is only a spectre of the nineteenth century.

Research shows. that there is a rather close correlative
connection at certain quantitative intervals between individu-
als’ levels of education and income. Seizing upon this fact,
some bourgeois sociologists contend that under present
conditions the individual’s social status is determined above all
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them. They should also be educated that they may appreciate
and defer to a higher cultivation when they meet it, and the
higher classes ought to be educated in a very different manner,
in order that they may exhibit to the lower classes that higher
education to which, if it were shown to them, they would bow
down and defer.” ’JThis cynical statement sums up in effect the
bourgeoisie’s general political programme in the field of public
education, a programme by which it is guided to this day. The
American economist Zvi Griliches writes that in spite of the
tremendous increase in the number of college graduates in the
US, the distribution of college students by social origin (father’s
occupation) has not changed significantly or adversely in the
last thirty years. In the majority of West European capitalist
countries, too, very little has changed in the period from 1955
to 1964 in terms of the proportion of children from the
working class who attend college. In Austria and Greece the
enrolment of this group has actually decreased.® So the system
of bourgeois education, from the stand point of its social
function, moves toward reproducing and reinforcing the
existing class structure of socicty.

In the majority of capitalist countries, usually no more than
20 per cent of all students completing the first stage of
education enter secondary schools offering students the right
to go on to college. In France, for example, 94 per cent?f%?e
children of the privileged strata of society enter lycées, as
opposed to 45 per cent of the children of industrial workers
and 32 per cent of the children of agricultural workers. The
number of students from working-class families markedly
declines in the process of education. Thus the percentage of
dropouts in the senior classes of secondary school in Britain is
40 per cent, in Sweden—50 per cent, in West  Ger-

by his education —and only secondarily by the level of income

) 4 y many —80 per cent. The overwhelming majority of dropouts
and other parameters of his social position.® And they usually s T b

: position.”. uall come from working-class families. Elite secondary schools

ignore completely the one determining indicator — the indi- undoubtedly provide a high level of preparation but, as the

vlaua]'s relation to the means of production. Swedish_educator Torsten Husén observes, this is at’:hieved
‘The ruling classes, while ‘permitting the expansion of the at the cost of lowering the level of education of the broad

educational system, do not at all renounce using it as a weapon | masses.9

Of‘ spcial SC]CCtiOﬂS, ‘as a means of strengthening their class Children of low-income families who enter secondary school
rivileges( Robert Lowe wrote, back in_1867: “..The lower as the statistics convincingly show, have many fewer oppor-,

classes ought to be educated to discharge the duties cast upon tunities, in comparison with their coevals from well-to-do social
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circles, to get a complete schooling and to receive certificates
granting the right to enter college. The social position of a
young person’s family determines also the opportunity to
receive a higher education. In France, for example, only two

er cent of the children from the working class study in the
Ecole (Polytechniqud and Ecole Normale Supérieure. The
French Communust Party took note of this fact in its Proposals
for a Demaocratic Reform of Education: “Education is understood
above all as a rigid process of classification and selection. This
is the essential feature of a school system il} a society that is

dominated by state-monopoly capitalism.” 10

In a working paper of the 32nd Session of the International
Conference on Education held in Geneva in 1970, it was
observed that opportunities to obtain a secondary, and even
more, a college education are quite limited for specific classes
and social groups. Children from properticd and ruling circles
in the countries of the capitalist world are 80 times mnorc likely
to enter college than children of agricultural workers; 40 times
more likely than the children of workers; and twice as likely as
children from white—collar working families. The uncqual
representation of the different social classes in colleges is not a
result of the college’s selection process, it develops automatical-
ly from one age level to another, at every stage of school
education.!" In other words, the whole system of bourgeois
education, from elementary to the highest levels, is a complex
aid Tigid mechanism ol class selection and discrimination
against the working people. T

In such a way, the basic social function of the system of
bourgeois education today, as 100 and 200 years ago, is_to
reproduce and reinforce the existing class_structure, to
remforce the privileges of the ruling classes, to spread the
bourgeois i‘deoiogy. T

However, the social function of education under capitalisi
is contradiclor{]. Along with its conservative and reactionary
role, by which it reinforces exploitation and oppression,
education without a doubt also plays a progressive social role.
Not in vain have progressive thinkers of all times and peoples
always urged the spread of enlightenment, of knowledge,
urged the broad development of a system of educational
institutions for the working masses. Many of them naively
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supposed that the enlightenment of all strata of the population
would by itself bring emancipation from the yoke of exploita-
tion without revolution, simply from the fact that people would
become “more intelligent” and would gradually carry out the
necessary “rational” reformns.

Nevertheless, the demand for spreading scientific knowl-
edge among the people, for extensive development of
institutions of public education, has always been a progressive
demand. Since modern technology has forced the bourgeoisie
to give the working people a good education, young people
receiving an education, above all students from the working
clqs_ses, have, to an ever grecater extent, proved capable of
critically evaluating and analysing the material taught them.
They learn to separate the wheat from the chaff and to
evaluate vital issues. The most progressive and active students
use the knowledge they gain in the class struggle against the
!)ou.rge.onsle istory demonstrates that bourgeois educational
institutions produce not only qualified specialists and defend-
ers of the status quo but also the strongest of its oppo-
neunts—leaders of the proletartan and democratic strata,
fighters and revolutionaries
_ Consequendly, the social function of the system of education
in the conditions of bourgeois society has a dual, antagonistic
character: on the one hand, the educational system tends to
r.einforce and reproduce the existing relationships of exploita-
tion of man by man, to reproduce social inequality and the
political rule of the bourgeoisic. On the other hand, the
education system leads to the aggravation of class antagonisms,
to the growth of the self-awareness and cohesion of the
exploited and their ability to conduct an organised struggle.
Communists struggle in all ways possible to strengthen this
aspect b)éiel ocratising the educational ‘systen'l')bzm eliminating
class barr cr;\alld b érg ressive renewal of the content of
cducation and upbringing. However, while bourgeois relations
prevail in society and the political dictatorship of capital
1s maintained, it is the first aspect of the social functioning
of the system of education that unavoidably predomi-
nates—the defence and strengthening of the capitalist
system.
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2. THE SOCIAL FUNCTION
OF THE SYSTEM
OF EDUCATION UNDER SOCIALISM

Only after the socialist revolution and the establishment of
the dictatorship of the proletariat is_there a chance for
fundamental change in_the social function of education, a
chance *...to convert the school from an instrument of the class
rule of the bourgeoisie into an instrument for the overthrow of
that rule and for the complete abolition of the division of
, society into classes”.!?

With the establishment of the power of the working people,
] the role of the educational system as a factor in social progress
'i has grown immeasurably and its social direction has acquired a
3 ¢ qualitatively new content. Above all, education becomes not
3 5  /only the individual's personal affair, but an object of social
4 concern. The state, the family and social organisations(join»
i forces to assure the education of thé new generation. The
development of education under socialism 1s, in a certain sense,
a goal in itself. Apart from its utilitarian value. it becomes an
independent value, an essential characteristic of the new
man. " T
: It is especially netessary to stress this circumstance, since in
the scholarly literature there has been a certain underestima-
tion of this aspect. For example, the Corresponding Member
¥ of the Academy of Sciences of the USSR, V. S. Kruzhkov,
believes that the unbroken rise in the cultural-technological
] level of working people, as one of the regularities of the
% development of socialist society, plays a role subordinate
to- such other régularities as achieving the highest produc-
tivity of labour, which is the main goal of communist
i society.!3 :

. Apparently, the rise of the cultural-technological level of the
; worker and, consequently, of his education, is not only a means
of attaining the highest productivity of labour, but also an
independent goal of Soviet society, the most important step
toward assuring the harmonious development of the personali-
ty. As the Fundamentals of Legislation of the USSR and the
: Union Republics on Education, adopted at the Sixth Session of
" the Supreme Soviet of the USSR on July 19, 1973, state with

t -
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regard to education: (The urpose of public education in the

USSR Jis to_produce well-trained, harmoniously developed,

active builders of communist society, brought up on the ideas

of Marxism-Leninism, in the spirit of respect for Soviet laws

and socialist law and order, and communist attitude to labour,
physically healthy people capable of working successfully in
various fields of economic, social and cultural development,
actively participating in social and government activity, people

who are ready to selflessly defend the socialist Mother-

land, preserve and multiply its material and spiritual wealth,
protect and conserve nature. Public education in the USSR

is to provide for the development and satisfaction

of the Soviet man’s (spiritual Yand intellectual require-
ments.” ) i

From the technical and socio-economic standpoint, highly

educated members of society are today an absolute necessity

and a prerequisite for including the individual in the system of

social production and in relations of production. As modern
technology and the system of relationships in production
become more complex, varied, and diverse, they demand, not
specific and narrowly specialised abilities but the most diverse
abilities—not only in performance but also in creation. In
practical terms, this means that progress in socialist pro-
duction, . from both the technical and the social stand-
points, objectively demands highly educated members of
society.

~ So that the worker can in fact realise in everyday life his

rights as a co-owner and manager of the socialised means

of production, so that he can take part in making and f'(“iu «
ca_rr_y‘iﬂg“_pq_t_vggllectlve decisions, he must, above all, be gy
familiar with these means of production, be able to use /ha,/a_"
them rationally from the technical and the social points of y
view. Under modern conditions, this is tied to the necessity,

above all, of a high level of general and specialised educa-

tion. T T T T

—As the research of ‘Soviet sociologists shows, the participa-

tion of workers in disposing of the means of produc-
tion, in directing production, is directly dependent upon

the level of their education. As their level of education

rises, workers manifest ever more organisational activity,
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and show more initiative and real concern in their daily
work .14 '

"In September 1971, the Central Committee of the CPSU
adopted a resolutionf‘On the Improvemient of the Economic
Education of the Working People",?which recognised a
knowledge of economics-as a mandatory part of working skills.
Economic_education, as the resolution notes, is an_important
condition for raising the level of the working people’s attention
to tﬁeir\ggrﬁjor a growth in initiative and in the activeness of
the workérs in managing production.

"An individual can acquire solid economic knowledge that
meets the needs of modern production only after a thorough
grounding in general education. Where the worker performs
his direct job, lack of knowledge of many aspects of the work
at hand’ can be compensated for by practical experience.
Carrying out organisational and managerial functions places
increased demands above all on the education of the worker.
The results of an analysis of the materials of sociological
research on the young workers of Nizhny Tagil persuasivtly
testify to this. Thus, the correlation coefficients of the level
of the workers’ education and various data of their productive
activity were as follows: fulfillment- of the production
norm —.109; raising qualifications—.112; participation in
rationalisation — .21 I; participation in introducing the plans
of NOT (Scientific Organisation of Labour)—.318; participa-
tion in directing production— 34415

Under modern conditions, demands in the areas of educa-
tion and culture as:prerequisites for social activeness have
grown immeasurably. While technical conditions of production
still do not demand everywhere even eight years of education,
from’ the social point of view universal sccondary education
has long been a pressing necessity. The research of Soviet
sociologists shows that the political and social-activeness of
working people is. directly dependent on the level of their

“education. For example, the results of research among the

workers of Krasnoyarsk Territory, carried out in 1963, show
that the amount of time devoted to socio-political activity
was directly -dependent on the level of education. The
sociologist A. G. Pusep from Siberia compiled the following
table 's:

FUNCTIONS OF EDUCATION UNDER CAPITALISM AND SOCIALISM 35

TABLE |

Time Spent by Workers on Social Activities
(hours per week)

! Time spent !
Level of education ~ Men Women 5
3 grades .22 09
4 grades 1.25 .36
5-6 grades 1.36 i .61
7-9 grades 1.70 ’ 80
10-11 grades 1.56 1.78
Specialised secondary education 3.73 2.76 :
|

This dependency is extremely stable and is borne out by
other research data. For example, in industrial enterprises in
the Urals, the time spent on social activity by young workers
who had a 4-grade education was on the average.7 hour per
week; 5-6 grades— 1.2 hours; 7-8 grades— 1.4 hours; 9-11
grades—1.5 hours; specialised secondary education— 1.3
hours. Young collective farmers with a 9-11-grade education
took part in social activity 5 times more than those with a
4-grade education and 3 times more than those with a
5-6-grade education."”

As industrial and social life becomes more c_o_ﬁlplex, the need

for education of the individual as a necessary condition of his
social activity grows. TRus, while in 1997, 714 per cent of the
deputies of city Soviets had only an elementary education and
only 3.8 per cent had higher education, in 1963, only 12.9 per
cent had an elementary education and 252 per cent had
higher education. Analysis of the changing com position of the
deputies of the Kazan city and district Soviets shows that there
was a rapid reduction in the number of deputies with only an
clementary education (from 7-8 per cent in 1959 t0 0.6-0.9 per
cent in 1965) and in the number of deputies with 5-9-grade
education and a rise in the number of deputies with secondary,
specialised secondary and higher education.'

If earlier the system of education reinforced social inequ'ali- N
ty, under socialism it has a diametrically opposite function — to
remove gradually social distinctions. Social inequality in the
USSR is above all duc to the fact that remnants of the old
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division of labour have not yet been overcome, that substantive
distinctions between skilled and unskilled, and between mental
and physical labour continue.

Some authors consider the rise in the cultural-technical level
of the workers to be the principal factor in the process of
gradually eliminating the substantive distinctions between
mental and physical labour. It is difficult to agree with this.
The decisive factor in this process belongs to the change, on

the basis of technical progress, of the substance and nature of

labour. If not, then college graduates have to carry out
functions of unskilled manual labourers, which sometimes
happens in-practice. Apparently, V. S. Kruzhkov is right when
he says that the rise in the cultural-technical level plays a
“subordinate” role in overcoming the existing distinctions
between physical and mental labour, but that the solution of
this problem in practice, of course, depends to a great extent
on the cultural-technical level of working people."

* The educational. system is directly connected, too, with
overcoming the substantive differences between town and
country.. The educational system not only has “an ‘indirect
iiffldénce on this -process—through raising the working
potential of those employed in town and country and, conse-
quently, through developing the productive forces of soci-
ety —but also a direct influence, since it aims at liquidating the

gap between the levels of education of the urban and rural

ulation. —
n pre- revolutlonary Russia, the juxtaposition of town and
country permeated literally every sphere of life. In the realm
of culture, it was expressed above all in enormous differences
" in the level of education and in the opportunity to obtain it. For
instance, in 1897, for the ages of 9 through 49, only 21.7 per
cént were literate. in rural areas, as against 55.6 per cent in
towns. From 70 to.80 per cent of the students of secondary and
higher educational institutions were city dwellers, while only
13.4 per cent of the total population of Russia was urban. In
1914, among the urban estates 30 of every 1,000 people were
receiving ' an education above the elementary level, while
among the rural estates, only one out of a thousand was. For
(he children of the peasantry, secondary and higher education
was virtually inaccessible.
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As a result of the cultural revolution, as early as the
beginning of the 1940s illiteracy had for all practical purposes
been eradicated both in éity and in country. In 1951, the
transition to universal, compulsory seven- year education was
completed, and by the end of 1961, to eight-year schooling for
children of school age. The differences between urban and
rural population in the level of education are being eliminated.

. TABLE 2
Education Obtained by Persons 10 Years and Older
(per 1,000)
High omplete high
an% ::c;:iiaTyp(f:fclu:ﬁn;r Complete higher
incomplete secondary) education
education
1939 1959 1974 1939 1959 1974
Urban 218 469 660 19 40 75
Rural 52 | 256 | 347 2 7 16 |

Source: National Economy of the USSR in 1973, Moscow, 1974. (In Russian.)

Differences in the opportunity of urban and rural youth to
receive a secondary education are being overcome, too. For
example, while in 1939 the number of students per 1,000
population in the senior classes in cities was 190 per cent more
than in rural areas, in 1959 it was 55 per cent, in 1965 47 per
cent, and in 1970 only five per cent.

The transition to (universal secondary educatlon\ being
effected at present will mean that in the immediate decades the
differences between city and country both in the number who
have a secondary education and in the opportunity to obtain an
education will for all practical purposes be eliminated.

The former contrast between formal education in urban and
rural areas has long since disappeared. However, substantial
differences still remain. Today, the question of the@ualzty)of
education has come to the fore in the overcoming of
substantive differences between the urban and rural school.
The formally equivalent certificates awarded in city and village
conceal unequal knowledge. “As experience shows, the level of

general education of the puplls in_rural schools still lags
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significantly behind that of urban pupils, Entrance examns to
higher educational institutions show that rural pupils, as a rule,
have weaker theoretical preparation, inadequate practical skill
in a number of subjects, etc.”20 Although there are no few
rural schools that provide their students with deep and solid
knowledge, nevertheless statistical data do not favour rural
schools. For. example, only 12-13 per cent of those entering
Moscow University at the end of the 1960s were graduates of
rural schools. . : :

Under socialist conditions, the educational svstem draws
together workers, peasants and intelligentsia, equalises the
. general level of culture among all classes and strata and creates
_conditions for their closer community. In a socialist society,
there are no social barriers preventing workers from entering
universities and special technical schools. On the contrary, in
fact, representatives of those social groups that have, as
compared to other groups, less favourable conditions for the
development of their intellectual abilities and for acquiring
knowledge (workers and collective farmers, soldiers dis-
charged into the reserve) are extended supplementary oppor-
tunities to prepare for entrance into an educational institution.

Several years ago, research on the social composition of
students was undertaken in various cities of the Soviet Union;
the results provoked concern, since the percentage of the
children of workers and, especially, of collective farmers, in
many higher educational establishments was much less than
their weight in the population. It must be stressed, however,
that the sociologists who studied the social composition of the
students on the basis of higher educational establishments’
records as a rule greatly understated the proportion of
‘children of collettive farmers’ families. This is because many~\
children of collective farmers, before entering a college, work

employees, in accordance with their new social position.

oreover, some applicants from collective farmers’ families
misstate their social position in their application forms. For
example, if the father is a collective-farm machine operator,
mechanic or blacksmith, it is often stated under “social posi-
tion”:, “worker family”. A study of this problem/carried out
by the sociologist A. V. Cheremnov from the Ural on the basis

N\
in town and are entered in the records as workers or/
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of acquaintance with students’ personal rccordband talks
with students showed that the true percentage of children
from collective farmers’ families among college graduates
studied was 16-18 per cent, while according to the data of the
colleges it was only 5-7 per cent. Thus, the percentage of
children from collective-farm families among students is only
slightly smaller than the weight of collective farmers in the
population of the USSR —about 20 per cent.”

Socialist society renders assistance to those who did not have
a chance to obtain a qualitatively adequate education and
general development in their school years and who show in
deed their desire and ability to make up what they have issed.
In accordance with the resolution of the CC CPSU and the
Council of Ministers of the USSR of August 20, 1969,
preparatory departinents werc created for “raising the level of

~general educational background of workers and rural youth

and for providing this youth with the necessary conditions for
entrance into institutions of higher education”. The results of
the work of these departments have shown that the over-
whelming majority of those who have attended and have been
admitted to examinations have passed the exams and entered
colleges. The establishment of preparatory departiments and
other privileges and advantages are intended to secure equal
opportunities of entrance into educational institutions for
representatives of all classes and social groups. Preparatory
departments, for example, help young people attain that level
of preparation that they had not reached before owing to
circumstances beyond their control. :

The Party and state organs consciously use the educationa
system to secure equal opportunities of social mobility for
representatives of different classes, strata and groups of
society, and also to accelerate the process of achieving social
homogeneity in Soviet socigty.

The educational systcmfin particular specialised secondary
and higher education, has a direct and quite substantial
influence on change in the social structure of Soviet society.

The process of social mobility, note the Soviet sociologists
M. N. Rutkevich and F. R. Filippov, is realised to a significant
degree through the medium of the educational system.*
Annually, hundreds of thousands of village dwellers, entering
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higher and specialised secondary educational ‘establishments
and graduating fromthem, become city dwellers. At the same
time, a significant number of the city dwellers, on obtaining
their education, go to, work in the country and shift to the
category of rural inhabitants. Millions of people from workers’
and peasants’ families, having obtained adequate education
and professions, change their social position: they shift to the
category of working intelligentsia.
" The increase in the weight of college graduates leads to
substantial changes in the social structure of the country’s
population. On the one hand, the intelligentsia is enlarged
absolutely and relatively, and, on the other hand, this stratum
is distributed ever ‘more evenly in town and country. For
example, while in 1939 of every 1,000 persons of the working
population there were 32 urban and 3 rural inhabitants with a
higher education, twenty years later the figures were 59 and 11
spectively, and in 1974 —106 and 33.

" The social functions of education under socialism and
capitalism are diametrically opposed in their direction and

ubstance. In bourgeois society, the social function of ¢duca-
tion encompasses antagonistic tendencies that reflect class
antagonisms, and education functions basically to reinforce the
relationships of domination and subordination, the exploita-
tion of man by anan. The whole of the educational system is
. supordinate to the conservative and reactionary goals of the
" ruling classes.

)é The socialist educational system functions in the interests of
all the working classes and social groups. The social function of
education in socialist countries is directed to the all-round

. development of every member of society, to the development
and strengthening of socialist social relations. It accelerates
progressive changes in the socialist structure of society,
changes in the direction of achieving Weity.

3
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CHAPTER THREE

THE FUNCTION OF EDUCATION X

IN THE NATIONAL ECONOMY |

‘1. SCIENCE AND EDUCATION
e

The concept of the social function of education is used to
signif tlSe action of the educational system on social, and
above all )production, relations. The economic function de-
notes the‘influence of this system on the productive forces, on
the efficiency of social labour. Accordingly, in the first case
educated man is viewed as the subject of definite social
relations, and in the second as a subjective factor in the process
of labour, as an element in the structure of productive
forces.

How and in what directions does the education system in
contemporary conditions influence the process of social
production?

Under the conditions of the scientific-technological revolu-
tion, as was stressed in the first chapter, the leading role in the
development of productive forces belongs to science, which,

- together with education, constitutes the so-called “knowledge

industry”. The productivity of labour depends on_two basic
factors: the Tevel of the knowledge used in production and the
equipping of labour with the means of production. And the
chief place in this complex belongs to knowledge, since the
means of production —machines, apparatus, materials, fuel
and in part raw material —are, in essence, the material
expression of knowledge. According to the calculations of-
Academician V. A. Trapeznikov, each ruble invested in
science, that is, in “research and development”, yields 1.45
rubles’ increase to the national income, while the increment to
the national income from ordinary investment is 38 kopecks
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per ruble. Consequently, expenditures on-science are almost
four times as efficient as ordinary investment made with a view

“to technological progress and 6.5 times more efficient than

expenditures on increasing production assets (this increase
being carried out in the absence of technological pro-
gress).l Implementation of the achievements of science se-
cures the basic share of the rise of the social productivity of*
labour, from 50 to 75 per cent of the growth of national
income.?

Science and education are usually viewed as a single whole,
as a system of the production and distribution of knowledge.
Such an approach, while legitimate from the point of view of
specific cognitive and practical goals, is inadequate. The
specific functions of science are the production of knowledge
and the development of concrete ways and means for the
material embodiment of scientific ideas. The basic functions of
the educational system, on the other hand, are the dissemnina-
tion of scientific knowledge and the systematic education and
training of people capable of mastering and applying this
knowledge in practice. °

Naturally, such a delimitation is increasingly relative: the
educational system not only prepares personnel for science,
but (if we are speaking of higher educational establishments) in
increasing volume produces new scientific knowledge, and the
system of science to an ever growing degree participates in the
training of highly skilled personnel, in the development of
curricula and texts, and exercises a direct influence on the
improvement and development of education. But at the same
time, science and education are in function and structure
substantially different. Therefore, to make analysis more
specific, we will view education and science as two “related”,
mutually connected, but quite different systems.

The influence of scientific knowledge on production occurs
along two lines: through the material and human elements of
the productive forces. However, as the Soviet sociologist
G. N. Volkov has justly noted, study of the economic efficiency
of science is usually carried out today one-sidedly, taking only
the first line into account. Scholars often try scrupulously to
calculate all financial expenditures and the returns on the
results of scientific researches that are embodied in technology,

>

FUNCTION OF EDUCATION IN NATIONAL ECONOMY 43

but ignore results that are embodied in the labour force, that
develop lh(le latter and raise its quality and capacity 3 7
~When science was the province of a comparatively narrow
circle of people, who made up an exceedingly insignificant part
of [he' population, its development depended little on the
educauor}al. system. Society’s demand for scholars was ex-
tremely limited. Today, science demands people no less than
any other branch of the economy. In the USSR, there were
1,108,500 scientific workers in 1973, and ,if technical
and other service personnel were taken into account, more
than three million people were engaged in science. Mo,re and
more people to an ever greater extent are engaged in scientific
research at the site of production. So in contem o-
rary conditions science can no longer count on a naluP;al
reproduction of its cadres. Society demands not individuals
and not hundreds, but hundreds of thousands of people wh ,
not only possess, but, above all, can produce new knowlgdge I(:
lS'HO\X necessary to arrange for the mass production of peo;.)le
with “the gift of God”— creators and researchers —and this
unbehe.vably difficult task has fallen to (he lot of the
educational system. The development and efficiency of science
now depend overwhelmingly on the product of the educational
system,
Ofi;he multual C(()jn{lcc[ion between the scientific achievements
country and i i
very accum[yely. ts ¢ducatlor.131 system can today be traced
_ The interconnection of science and education consists, first
in the fa.ct that science delivers the educational systémf;
produc} in the form of new knowledge for refining and
dl.SSCII]ll.]a[lon. The educational system, in its turn dglivers
science its product—adequately educated and trainc,d cadres
the quantity and quality of whom is the decisive factor in the
ef{llﬂc]lenbcy of science’s functioning. ‘
1€ best and most promising scientific i iscoveri
theories and inventions, in ord%r?g becorrll(eieaa:)’r[:cfudcltsiizVfi)rrlcez’

SIS,

nust pas i y ‘
s _through a( design stagd Then they must be

- —

embodied in test_models; st be “‘shaken down” until they 7,146—04‘"/

B )

meet a number of demands. And Mpends on the
al\;?ﬂablll[y ol highly skilled enginecrs, technicians and workers
able to grasp the last word of science and creatively to embody /Y
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it in' production and tech nology@vWated,

skilled personnel ‘are ‘needed Yo_move from experimental

models to mass production.JAnd of course, scientific knowl-
edge already matenalised ii1 the best machines and equipment

- will remain dead, unproductive capital until it is joined with
the live thought and live labour of skilled personnel.

" The more complex and intricate the technology, the higher
the Tevel of scientific knowledge working people must have to
create and -use it.. And on the other hand, the higher the level
of education of the working population, the more rapidly it is
possible to create new means of production— materialised
scientific knowledge. A high level of education in the working
class ‘becomes today the determining condition in the im-
plementation of the achievements of science.

Consequently, science becomes today a direct productive
force, too, through the system of public education, which arms
the working ‘masses. with scientific knowledge. Having arisen
on the basis of production and being stimulated by production,

“writes V. N. Stoletov, President of the Academy of Pedagqgical
Sciences, science helps man to transform nature. However, the
potential to transform nature discovered by science can only be
implemented when people directly engaged in material
production master the data of science. This task is solved by
education, which should be viewed first of all as an active link
between science and production. Education turns scientific
ideas into material force.

This means that the system of education becomes a very

important factor, influencing directly the process of economic’

* development. : :

o4

2. THE DENIAL BY BOURGEOIS POLITICAL ECONOMISTS
. OF THE ECONOMIC EFFICIENCY OF EDUCATION

. As a factor influencing th%ational economg, education has

a specific economic elliciency. The economic efficiency of
education can in a general way be expressed in the difference
in the values of overall social expenditures on education and
" the growth of the national income from these expenditures.
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However, bourgeois economists down to the present day have
not even rgised the question of the economic efficiency of
cducationrﬁ'l{shcy have viewed economic growth only as a
consequerice of simple quantitative changes in the expenditure
of labour and capital, completely ignorinathe influence of the

level of education of the labour force.*

One of the reasons for this is the extfaordinary complexity
of the mechanism through which education is connected with
material production. Technical, economic, political, cultural
and socio-psychological factors are all tightly bound up in it.
Therefore, quantitative estimates of education’s effect on the
economy are, -as we shall see shortly, fraught with great
methodological difficulties. But the chief reason for the
negative attitude to economic investigation of education has
been connected with the class position of bourgeois political
economy. . :

True, individual representatives of this science (for example,
Alfred Marshall) as far back as the last century viewed
cducation as a national investment and one of the chief sources
of social wealth. Some Russian economists and statisticians —
I. I. Yanzhula, A. I. Chuprov and others—even undertook
to evaluate quantitatively the economic role of education,

‘tracing the connections between literacy, the occupational

structure of the population, length of service and earnings.
None of this, however, changed the general direction of

bourgeois science, which insistently ignored the economic

significance of education. This fully corresponded to the

force, he was not “interested in its(spiritual /potential and,

consequently, did not pay for it. The mental development of a
worker, noted Marx, “in no way directly influences his pay...”.

.interests of the ruling class. When a cZRigli_g_ sought a labour

"The ignorant, barely literate worker, especially at the initial "

stages of the capitalist mode of production, was even more
desirable for the entrepreneur than the educated, for he was
less capable of organised, conscious struggle against exploita-
tion, less_demanding, quicker to yield, easier to_deceive,

etc. -_—

rge-scale, mechanised production, based on the practical
use of the achievements of science, ever more sharply puts a
new demand on the subjective factor in labour: it is no longer

!
[
|
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physical strength, practical skill or knack, but intellectual
potential, the background knowledge of individuals that moves

“to the fore. The cost of the labour force to an increasing degree

includes the expenses of educating and training personnel. “In
order to modifylthe human organism, so _that(it Jnay acquire
skill and handinéss in a{given branch of industry,Jand become
labour-power of a special kind, a special education or training
is requisite, and this, on its part, costs an equivalent in
commodities of a greater or less amount. This amount varies
according to the more or less complicated character of the
labour-power. The expenses of this education (excessively
small in the case of ordinary labour-power), enter pro tanto
into the total value spent in its production.”®

As the productive forces develop, ever more skill is
demanded of workers and, consequently, ever greater expen-
ditures on education as an integral item in the remuneration of
the hired labour force are necessary. Education has become a

necessary phase in the process of reproducing and developing
the labour force. The time spent on the development of the
worker seems ever more obviously “a supreme productive
force”, which from the point of view of the direct process of
production “can be viewed as the production of fixed capital”.’
So the socially riecessary expense of educating the working
people objectively enters into the cost of the labour force.
In the conditions of the scientific-technological revolution,
the absolute magnitude and the relative weight of these

- expenditures in the total cost of the labour force grow

especially rapidly. The bourgeoisie, however, not wishing to

* meet these costs from its own profits, shifts them with the aid

of thestate to the whole population. Itis just this circumstance,
and not the humane ‘intentions of the ruling classes, that
explains the fact that in the capitalist countries the last two

decades have seen a sharp jump in (state)expenditures for
education. . '
"..The educated worker, engineer or scientist represents

much more profitable raw material’. It_is ‘produced” by the

capitalist state at the expense of the working people, albeit at a
relatively high cost, but the capitalists still find that it yields a
high profit.”® So it is advantageous for the bourgeoisie to

pretend that the value of the labour force is determined only
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by physical potential and by purely practical skills, that the
expenditures on education are purely consumer-oriented and,
consequently, have no relation to the productiveness of the
worker. Capitalism has long and zealously appropriated the
fruits of the worker’s education in the form of super-profits,
but in doing so has made a pretence that the education of the
worker is of no concern to it. It argues in this case much like a
character in one of Krylov's fables: “If only there were acorns:
it’sécems I'm getting fat because of them.” Bourgceois political
economy, declaring that questions of the education of workers
lic beyond the bounds of economics, justifies this position
theoretically and, independently of the subjective intentions of
its scholarly representatives, objectively defends the interests
of capital. -

ﬁ/EEII_gS_lS“}IO[Cd that human labour includes, along with the
physical clements of simple labour, the mental element of
invention, of thought, with which bourgeois economists have
nothing to do. He expressed confidence that, in a rational
order, which has gone beyond the division of interests, “...the
mental clement certainly belongs among the elements of.
production and will find its place, too, in economics among the

(]

costs of production”,

3. DETERMINATION OF THE EFFICIENCY OF EDUCATION.
THE CALCULATIONS OF S. G. STRUMILIN. ‘
SOVIET EXPERIENCE WITH EDUCATIONAL PLANNING

Engels’ vision has been fully justified. The socialist state
from the first days of its cxistence has devoted extraordinary
attention to public education, connecting education with the
future of the country’s economic development. Lenin in
particular viewed the educational and cultural uplift of the
mass ol the population as a flirst and very important condition
for raising the productivity of social labour.'

Relying on Marxist-Leninist theory, the well-known Soviet
economist, Academician S. G. Strumilin, as early as the 1920s,
made concrete calculations as to the economic effectiveness of
expenditures on education on a nation-wide scale and
convincingly showed that the education of working people is
not only socially necessary, but also economically beneficial.
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These calculations were based on a comparative analysis of the
economic efficiency of education in school and industrial
training.!' On the basis of an analysis of much statistical data, it
was shown-that elementary education raised the efficiency and
earnings of the labour of workers and employees by 43 per
cent in -comparison with illiterate workers of equivalent age
and seniority, secondary school resulted in a 108 per cent rise,
higher education—300 per cent. Strumilin came to an
important ‘methodological conclusion: “...Expenditures ... for
raising the cultural level of the country should be considered as
important.as expenditures for the technical reconstruction of
production, as capital investment com[I)letely equal in value in
their significance for our economy.”

These theoretical conclusions and calculations had direct
practical application.” They were attentively studied by the
Central Committee of the CPSU and by the Soviet Government
during the elaboration of the plans of socialist construction.

And the economic function of education was assigned special

significance. “Is it possible,” the People’s Commissar for

-Education, A. V. Lunacharsky, said in 1925, “to forget even

for one minute the economy’s connection with enlightenment?
We sometimes hear that the People’s Commissariat for
Education is not an economic commissariat. [ always deny this,
and I think that the time will come when the comrades will say
that the Commissariat for Education is an economic commis-
sarat...” " | :

Theoretical calculations by Soviet scholars served as the basis
of ‘the ten-year-plan for the development of public education
worked out jn 1924, These calculations showed that ex pendi-
tures on the education of schoolchildren, with their number
‘increased from 4 to 6 million, would be 1,622 million rubles,
and the growth of the national income from the increased skill
of the pupils’ subsequent labour would be more than 2,000
million rubles after 5 years of work. All capital expenditures by
the state would be recovered in full during the process
of construction, and the total econoniic effect of the plan
would in the course of two to three decades be more than 40
times the expenditures connected with it."*

+ In 1962, Strumilin proposed a new methodology based on
the difference in the economic effect of skilled and unskilled
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labour, . calculated with a view to pay. Application of this
method showed that the profitability of investments in the
national economy of the USSR rose between 1940 and 1960
almost three times and that about 23 per cent of the national
income —more than 33,000 million rubles—was due to
investment in education and the attendant increase in labour
skills."®

The high efficiency of the Soviet educational system is
determined not only by timely and correct scientific eval-
uation of its importance, but also by large input of re-
sources. Above all, it is a result of socialist social relations,
which have allowed the use of resources, including resources
applied to education, very effectively and in the interests
of all working people, and to use them in a planned way, on a
nation-wide scale. The USSR was the first country in the
world to engage in comprehensive planning in the realm of
education in close coordination with national economic plans.

When the First Five-Year Plan was being outlined,
A. V. Lunacharsky stressed that it was impossible to plan in-
dustrialisation without taking into consideration the train-
ing of personnel, from people possessing one or another skill
to the most skilled engineers. “On the contrary, everything
must be tightly intertwined,” he said.'® Industrialisation, by in-
creasing the national wealth, created the material base for in-
creasing the number of schools, secondary technical schools
and institutions of higher learning. This development of
education, in its turn, accelerated the process of socialist in-
dustrialisation.

The principal peculiarity in the Soviet experience of
educational planning has been a strict consistency in the
preparation of the material conditions necessary for the
realisation of the goals set and a strict coordination between the
number of graduates of academic institutions and the real
needs of the national economy.

Even bourgeois scholars are today forced to recognise the
historic significance of the Soviet experience. Unity in
planning the économy and education, the British Professor
B. Fletcher writes, was one of the necessary conditions in the
impressively successful transformation of an enormous ag-
ricultural country into an industrial power. He recognises that

4-513
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in_ socialist- countries “there was an early realisation that
educational expansion depends ultimately on the economic,
financial and human resources of a country and that efficient
educational planning permits the best possible use of these
resources. These countries have also shown how close must be
the relationship between educational planning and com-
prehensive plans for economic and social advance. They have
realised that educational plans must cover a long period, not
less than twenty years, and that they should be integral in the
sense of planning for all stages of education...”."”

The matter is, of course, far from simply understanding the
need for a single plan. Such comprehensive planning is,
objectively, possible only when both the national economy and
the educational system belong to the people. Beginning with
the mid-1950s, there have been attempts to plan the develop-
ment of education in France, Sweden, Britain and other
capitalist. countries. However, as Fletcher admits, because of
the. presence in these .countries of a significant private
educational sector (and most importantly, we should add,
because of the rule of private property in all areas of human
aCI.lVlt)'). planmng is mcomplete and poorly connected with the
goals of economlc development.

LJ
. 4. THE GROWING ROLE OF EDUCATION
AS A FACTOR IN ECONOMIC DEVELOPMENT
"AND THE PROBLEM OF EVALUATING
: ITS ECONOMIC EFFICIENCY

In the face of the-irrefutable fact of the growth of the
economic role of education, bourgeois economists are begin-
ning -to reconsider their former view that education is
beyond the sphere of their interests and competence and are
more and more determinedly raising the question of its role in
the development of modern production. Moreover, assertions
that education and educated people are a basic resource and
capital -in a modern industrial society, that investment in
education is-the most beneficial use of capital and so on, have
become current. This is what Peter F. Drucker says: “...Yet this
is the only real capital today. The development of educated
people is the most important capital formation, their number,
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quality and uuhsauon the most meanm%ful index of the
wealth-producing capacity of a country.” '* “Education be-
comes, then, a major form of investment for the economy as a
whole,” declare the American sociologists Jean Floud and
A. H. Halsey. The efficiency of social labour, in their oplmon
depends to a decisive degree on the educational system.'
Even quite recently, bourgeois scholars refused to see any
link between education and the economy. Today they not only -}f
recognise it, biit 6ften even point to education as the principal
factor in labour producuvny nd as the panacea for resolving

all’ econg%mlc contradictions{So they have swung to the other

extreme they absolutise the role of education, thus arriving

at a sort of “educational determinism”.

Naturally, the&uestlo~n‘56comes what provoked this sharp
turn inlbourgeois political economy?
“In this case, one must speak of a whole complex of factors.

First) the convincing achievements of Soviet education, which +4,.,
have’secured for socialism the leading positions in the field of /(‘-M/‘_L_

scientific-technological progress, the breakthrough into space /a,(,,u?-a.—

and undeniable successes in economic competition with
capitalism, have forced bourgeois ideologues critically t
reevaluate their own economy, science and educauon(Second
the influence of education on scientific-technological progress,
and so on the economy, has grown so much in the last two
decades that it has simply become impossible to ignore it.
Third,)new facts have come into sharp conflict with old
theories. Conceptions of economic growth traditional for
bourgeons political economy, conceptions that explained
growth as a direct function of two factors— expenditure of
labour and capital —have revealed their inadequacy.
Research carried out in the last few decades has shown that,
in industrially developed countries, the increase in national
income has substantially outstripped-the rate of increase of
expenditure of labour and fixed and circulating capital. For
example, in Solomon Fabricant’s estimation, the increase in the
national income of the United States from 1919 through 1957
was three umes as rapid as the growth of fixed assets and
labour force.”

Attempting to resolve this contradiction, some investigators
(Robert M. Solow, Solomon Fabricant) have begun to refer
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the “unexplained” part of growth to “intangible capital” —
scientific' and technical progress, improvement in the
_quality of labour used, an improvement connected with the
increased education, etc.

At the end of the 1950s, Professor Theodore W. Schultz of

capital”) according to which “additional” economic growth is
explained by “investment in man”, including expenditures on
his education. He proposed likewise a method for calculating
the economic efficiency of education on a(global scale.‘f’g

“pioneering” role in'investigating education as a factor in the
development of the economy. -

ut Schultz contributed to the study of this problem only at
the very end of the 1950s, that is, about 35 years after the
well-known publications by S. G. Strumilin.22 Schultz’s_real
service is that he was the first bourgeois scholar to overcome

~elucidation of the economic role of education. Schultz’s work
has contributed significantly to the fact that, in the West today,
economic research on education has become an “honourable
and even fashionable” theme.
At present, no.few attempts to evaluate quantitatively the
efficiency of education are being undertaken around the
world. According to the estimate of the American economist
Edward F. Denison, for example, from 1909 through 1929, 12
per cent of the national income was a result of the educational
factor, the .corresponding figure for the period 1929-1957
being 23 per cent.?® However, such conclusions are at present
based on highly imperfect methods of calculation and are
subjected to sharp criticism in the literature.
“"Many foreign scholars, for example, in calculating the
economic efficiency of ‘education propose to deduct “income
lost” by those who study in the senior classes of school, in
‘'specialiséd secondary and higher educational institutions, since
they could have begun to work after elementary school.* Such
an approach is methodologically wrong. If one can speak to
some extent of “income lost” with respect to individuals, such a
framing of the question has no sense whatsoever for society.

Young people who have not obtained an adequate education

the University of Chicago advanced the theory of Chuman)

American academic literature now often refers to Schultz'ij

" the traditional views of economists, that he undertook a serious__
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simply would not be able to occupy places in the system of the
social division of labour and would be “unproductive”.

Suppose that all of American youth, on finishing elémentary

: E school, were suddenly and unexpectedly to enter the labour

market. The overwhelming majority would find no demand
for their labour and would swell the ranks of the unemployed.
Moreover, they would lose completely the chance of ever
obtaining work. If American industry were suddenly and
systematically to fill its ranks primarily with people who had
only an elementary education, it would be not only slowed
down, but would be thrown far back. Therefore, “income lost”
is in reality a fiction that cannot be taken into account in
calculations of the economic efficiency of education.

It is necessary to stress that the elaboration of a sufficiently
strict method for calculating the economic efficiency of
education is a very complex problem, but one that is, for
practical reasons, urgent. The precise estimation of the
economic efficiency of education is at once a generalised
quantitative appraisal of the economic function of education; it
would serve, too, as an objective criterion for determining the
level at which the educational system is functioning, at least in
one of its most important aspects.

A research group led by Professor V. A. Zhamin that is
working on this problem obtained the following data: in 1962,
27 per cent of the national income resulted from investment in
education and the growth of labour skills that was connected
with this, and for the period 1960-1964, the corresponding
figure was 30.3 per cent.” Yet, in Soviet literature on the
problem, there are significant differences in evaluating the
economic efficiency of education. Some consider that the yield
on every ruble invested in education is 53.3 kopecks, others
feel that it is 6 rubles, still others—4 rubles.?

To a large degree, these differences are caused by the fact

" that, inasmuch as the economic efficiency of both science and

education is connected with the use of scientific knowledge in
production, it is very difficult to separate the one from the
other.

Edward Denison, for example, calculated that the growth of
the economies of the United States and the countries of
Western Europe from 1950 through 1962 was from 10 to 32

r’z._':_
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per cent due to: the use of the results of scientific research in
technology and 2 to 15 per cent due to a rise in the level of
education.” But the reliability of such calculations is not great.
Some economists “argue that attempts to represent the
T general index of economic efficiency of the whole sphere of
education as a formula in which the numerator expresses the
. growth of the national income as a result of education and the
G : denominator represents the expenditures on education are
' unfounded in - principle, since this scheme has inadequate
theoretical and practical basis.”® Objections of this sort are not
without foundation, for attempts to determine quantitatively
the “weight” of education, as of science, in the creation of
national income meet with difficulties that are not always fully
taken into account.
~The national economy as a whole is a complex system; the
behaviour of which is determined by a multiplicity of mutually
related factors (variables), and the influence of any factor,
including education, depends in turn on the state of the system
as a whole. The task of isolating and determining precisely and
quantitatively the influence of one factor on the develbpment
“of the whole system (which is manifest, we will assume, in the
growth of national income) is formally insoluble. “...Thus, if a
variable changes in @e, can we distribute the cause of this
change among the other variables? In general,” notes W. Ross
Ashby, “it is not possible to divide the effect into parts, with so
much caused by that.... In general, the change of a variable
results from the activity of the whole system, and cannot be
subdivided quantitatively....” *

‘Yet this does not mean that all calculations of the economic

efficiency of :education are fictitious. The existing methods for
such calculations yield, for the time being, quite conditional
and very approximate. results, which must be used with great
care in practical calculations and economic planning.
Nevertheless, the data obtained in general and on the whole
adequately reflect the objective process of the growth of the
economic role of education.
" In favour of this, first, is the fact that the use of the results
obtained has been justified in working out and implementing
various state measures in the field of education in the USSR
and abroad. ' :

g e — e
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Second, although the application of different methods yields
numerically different indices of efficiency, nevertheless the
general tendency is maintained. The data of foreign research,
too, supports this. For example, calculations made by the State
Planning Commission of the German Democratic Republic on
the basis of Strumilin’s method showed that in the period
1958-1964 the “contribution” of education to the national
income of the republic was equal to 18.5 per cent. Calculation
according to a different method, connected with the determi-
nation of the complexity of labour through calculation of the
expense onreproducing a labour force with a different level of
skill, yielded a figure of 15.9 per cent.*® Results quite close to
these are obtained using Denison’s method.

Third, the degree of precision and reliability of the
calcplati(?ns of economic efficiency of education can obviously
be significantly raised in the future. But this entails not only a
search for new economic-statistic approaches, but also develop-
ment of a new mathematical apparatus.

5. GENERAL EDUCATION AND THE EFFICIENCY
OF THE WORKER’S LABOUR

From the point of view of working out better methods for
calculating the economic efficiency of education, the results of
research on the interconnection of the level of workers’
education and their productive activity are of special interest.

C How is the productivity of the worker’s labour determinéd?>
Some authors consider only production experience and work
skills as factors in labour productivity, considering the
educational level an ideological phenomenon. With reference
to the productive forces of past centuries, such an approach is
apparently legitimate. But in the conditions of highly mecha-
nised ‘and automated production, the worker’s skill and,
consequently, his role as an element in the productive forces, is
no longer determined so much by the level of his practically
acquired production skills, by experience and dexterity, as by
the degree to which he has mastered the scientific-
technological bases of industry, the level of his theoretical
training.
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‘Soviet researchers note that, today, among many workers the
level of education transcends the real needs of production. For
example, in sociological studies of industrial enterprises by
sociologists from the Urals, it was found that 31.9 per cent of
the workers with an 8-9-grade education and 26 per cent with a
secondary education were doing work that did not require
even an incomplete secondary education.®! Such disparity is
often the cause of workers’ dissatisfaction with their jobs.

Some sociologists, arguing that education demands no small
expenditures by society, have raised the question of “surplus”
education and have proposed to delay the transition to
universal secondary education in the USSR, to limit general
education and to switch to earlier professionalisation. A
number of works by Soviet scholars have already shown
convincingly that such a one-sided,approach is illegitilnate in

th social and political respects{Under socialism, there is a
definite social need for education: society is interested in the
harmonious development of all its members, the development
of their knowledge and culture. }}

If the need for the transition to universal segondary

. education is admitted by Soviet scholars to be indisputable in its

social aspect, doubts are not infrequently expressed as to the
utility of this transition from the point of view of the national
economy and economic effectiveness. Many economiists, espe-
cially practical economists, consider the decisive, and almost
the sole, factor in high labour productivity to be length of
service in the given profession. Others see the wage scale as the
principal factor.

In this connection, the conclusions of the laboratory for
socio-economic research of the Lenin State Pedagogical
Institute in Moscow, conclusions obtained from research

-conducted under the guidance of V. A. Zhamin and
S. L. Kostanyan at the Moscow Lenin and Dynamo factories,
at the Kharkov Tractor Plant named after Ordzhonikidze,
and at a number of textile mills in lvanovo, are of great inte-
rest. .

In all, 3,000 workers were studied; they were grouped
according to speciality, complexity of the work, wage scale, and
working skill (age being taken into account). For the majority
of workers, the percentage to which they met their production
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norm increased in _proportion to_their level of education. For
example, among toolmakers with 5 years of work experience,
workers of the 4th skill category who had completed 8 grades
in school meet an assignment on their shift that is on the
average 35 per cent greater than that of workers who had
completed only 5 grades. The figures for output norms among
workers with a secondary education are 25 per cent higher
than among those who had completed only 8 grades. Among
machine toolers with the same skill category and seniority, the
proportion meeting the production norm was 15-20 per cent
higher as to the level of education. Among packers of the
3rd sc?le with 4 years seniority, workers with 10 years of
education neet a norm 25-30 per cent higher than workers
who have completed 5 grades.’? ‘

Other scholars have obtained similar results.

With a rise in | the level of workers’ education, the amount of
damage to equipment is reduced. Among turners and milling
machine operators, more than 70 per cent of the breakage in
tools is caused by workers with a 5-7-grade education. Mo-
reover, every additional grade of general education (from the
6th through the 10th) accelerates the mastery ot new types of
work by an average of 50 per cent and facilitates the growth of
production skills. Toolmakers with a 10-grade education spend
almost 5 times less time in moving from one labour skill
category to the next than workers with a 5-6-grade education.®
Miners with a 10-grade education reach 7th-8th skill category
;wnceuas rapidly as workers with only an elementary educa-
ion.

The results obtained by the laboratory for socio-economic
research under the department of political economy at the
Sverdlov State Teachers Training College are of great interest.
In 19§7-1968, under the guidance of B. L. Tsypin, a major
investigation of workers of the most diverse trades was carried
out at several machine-building plants. As a result of thorough
comparative analysis, it was established that, given identical
senlority and wage scale, workers with more than 8 years of
education have significantly higher production indices than
workers with education of up to and including 8 years. For
example, the percentage of norm fulfillment by workers of the
first group (more than 8 years of education) was on the average
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8.3 per cent:higher than by workers of the second group.
Moreover, while among workers with less than one year of
seniority this difference was on the average 4 per cent, and
between 2 and 3 years of seniority, 6.2 per cent, for those with
between 4 and 5 years on the job the difference was 9.4 per
cent, and with more than 5 years, 20 per cent. Which means
that differences in individual labour productivity connected
with education not only are not levelled up.with increased work
experience, but in fact grow. And in most cases, given an equal
.wage category, workers with a higher level of education more
often did work characteristic of a higher skill category.

This research shows, too, the strong dependence of reduced
wastage on a higher level of education. Workers with more
than 8 years of education, given identical seniority with other
workers and with a higher-level work (but with an identical
wage scale), produced 9.7 per cent less wastage than the rest
and were much more likely to produce work that passed on the
first inspection. Moreover, workers with more than 8 years of
education, compared to those with education up, to and
including 8 years, much more actively and fruitfully engage in

" rationalising production, combine crafts more often and less

often violate labour discipline.*
Thus, although in some cases (especially in semi-skilled and
“assembly-line work) workers with a higher level of education
have production indices that are worse than those of the poorly
educated, in general and as a whole, use of workers with more
than an eight-year education is economically beneficial for
enterprises, even when the substance of the work does not in

itself require such an education.
"Under contemporary conditions, a completely new demand
.is made on the labour force, a demand for professional
ity, that is, the ability quickly to renew and even change
skills. In the course of 25 years of labour activity, a person must
renew his skill on an average of no less than four times; in
industry takén separately, the figure is almost six times. It is
most often necessary to renew skills in the fields of electric
power development, chemistry and transportation, that is,
branches with the most rapid technological progress. The
worker’s ability to raise his skills, to change and combine
trades, is again, as the research of sociologists and economists
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shows, decisively affected by the level of his general education.

All of this persuades us that, in the conditions of the
scientific-technological revolution, the transition to universal
secondary education has become not just a socio-political, but also a
national economic necessily. It has been convincingly demon-
strated that the education of workers is one of the important
causes of the growth of their labour productivity.

So the impact of the system of education on material
production is realised both through science and directly
through people engaged in the production of material wealth.
Indices of economic efficiency can serve as a generalised
characterisation of education’s economic function.

Despite the relativity and approximateness of calculations, it
is today possible to assert that, given the current distribution of
investment among branches, investment in education is more
profitable than investment in any sector of material produc-
tion. In this respect, only the realm of science can compete with
it, but the productivity of the latter is again decisively
determined by the product (especially in its qualitative aspect)
of the educational system. According to the formulation by
Academician S. G. Strumilin, the efficiency of science as a
productive force is “directly proportional to the volume of
knowledge, multiplied by the depth of mastery and the
breadth of its dissemination among the working masses”.%

The materials of the research conducted_in the USSR and
abroad show that the progress of science and technology and
the rate of growth of the economy are substantially dependent
upon the quantity and quality of the product of the educational
system. They speak to the fact that, in theoretical models of the
modern  scientific-technological revolution, the educational
system, taken in its national economic function, must be
represented without fail.
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CHAPTER FOUR .
' THE NEED FOR A REVOLUTION IN EDUCATION

1. THE STRATEGIC ADVANTAGES OF SOCIALISM
IN THE REALM OF EDUCATION

Under socialism, both the economic and the s_ocial fun.ctlons
of the educational system are directed to securing the h{ghest
hossible level of scientific knowledge and general edpc;mor to
embers of society. The social goal of Soviet society — har-

monious development of every individual — coincides with the
objective requirements of the progress of the productive
orces. ’ . . .

On the contrary, under capitalism the social function of
education, consisting in reinforcing and .mcreasmg_class
inequality and in discriminating against working ef)p.le in the
rea;m ol(spiritual values and benefits of culture,)is in sharp
conflict’ with its economic Tunction, which 1s dlrecteq tg
supplying all sectors with an adequately educated, skille
labour force. . . .

Thus, while in bourgeois society the social function of

"education hinders the realisation of its Fconomic function, in a
socialist society the social function reinforces the cconom;::,
guaranteeing that the skilled labour force grows faster than the
rate of technblogical development.

In the pre-war years, despite the urgent need for ?normou;
expenditures on industrialisation, co!lecuvnsatlon all:
strengthening defence in the face of a growing threat from the
imperialist powers, the Soviet Union invested enormous
resources in education (cf. Table 3).

1
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TABLE 8
Growth of the Number of Students and of Financial
Expenditures on Schools and the Training of Personnel
in the USSR from 1929/30 through 1940/41

1929/30 | 1932/33 1940/41
Students in general schools (in thousands) | 13,500 | 21,256 85,552
Students in specialised secondary schools

and institutions of higher learning

(in thousands) 441} 1,227 1,787
Expenditures on schools and personnel

training (in millions of rubles) 1,162.6 | 3,838.0 | 16,563.1

Sources: Public Education in the USSR, Moscow, 1957; K. Subbotina, Public' Education and the
Budget, Moscow, 1965; National Economy of the USSR in 1970, Moscow, 1971. (All in Russian))

The growth of expenditures on schools and the training of
personnel outstripped the rapid growth rate of capital
investment. Thus, the volume of investment during the Second
Five-Year Plan increased 2.2 times as compared to the First
Five-Year Plan, while expenditures on schools and training of
personnel increased 5 times. After three and a half years of the
Third Five-Year Plan, the volume of investment was 3.5 per
cent greater than for the whole Second Five-Year Plan, while
expenditures on schools and training personnel were 41 per
cent greater. “In those years,” notes L. I. Brezhnev, “we had to
save on everything. But for the promotion of education,
science and culture the Party and the Government allocated
funds with a generosity that even the richest capitalist countries
could envy. And if today the Soviet Union amazes the world
with its scientific and cultural achievements it is due to the fact
that the foundations of these achievements were laid back in
those days when the Land of Soviets began to build a ramified
network of schools, libraries, workers’ faculties, technical
schools, institutions of higher learning and scientific establish-
ments.” !

In the USSR from 1929 through 1940, the number of
students in general schools increased 2.7 times, in specialised
secondary and higher educational institutions, 4 times. As a
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result, the number of students from primary througll: hl]gg};:(;
educa,tion per 10,000 people in the USSR wasd vi,as -
higher than in any- other country in Europe an a8 ot
far behind the United States. Expenditures on chools
and personnel training grew more than 14 times

riod. _

At a time when the USSR s e et coun

i tional system, in the ¢ 1 i
;i;:ig(:;:::ugh a p);r'iod of great stagnfatlon, decl;nea(l)Jrr lz::gbcz;té

Jution. In the United States, for examp ¢,

ig);:):vt(l)l:total number of students 1n general schools r(]iot ct)sn!lz']
failed‘ to grow, it even decreased; the numbffr of stu .en{ n
specialised secondary and higher educational institutio
igcreased by approximately 2 third (cf. Table 4)..

was accelerating the development
tries, education

TABLE 4

Number of Students and Total Expenditures on Education
' in the USA from 1929/30 through 1939/40

92930 4999740

"|seudents in elementary and secondary schools
< (in thousands)

28,552 28,257

. ..
Students at colleges and universities of all types
> (in thousands)

Expenditures on cd\;cation (millions of dollars) $,233.6 3,199.6

1,101 1,494

‘ . Sourte Digdc[umwwiu. Washington, 1969, pp. 3. 18.

ﬁ The ’cult;x}ai. revolution that iqulde}(‘i 'mUtslgeR l?ggzdanii
. : ted. the base on which the SR .
:gi(r)r:plfir:; in its milit.ary-technologlcal cosmpet:;uw w]l:ih “t,l;i
) . . . r
-0 imoerialist powers, in winning the Secon or
:lna(i(‘)rtl:::\p making an unprecedented leap, 1n taking ‘[hel
forw;;lrd p’ositions in the contemporary scientific-technologica
lution. . .
reYFhl:: l(t)evel of education of the working people in the l:fiiR
continues to rise swiftly. In 1939, among the working

population of the USSR, 24.2 per cent of the urbanites had
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complete or incomplete secondary and higher education, while
6.3 per cent of the rural population had such education. In
1974, the corresponding figures were 81 and over 60 per cent.

The historic successes, and the fact that the Soviet school has
taken the most advanced positions in the world, do not mean
that there are no contradictions and unsolved problems in this
field. Although the country has come close to meeting the goal
of universal secondary education, that goal has not been met in
full. In 1975, the transition to universal secondary education
will be completed; measures are being taken to improve the
material base of the general schools; and the quality of the
pupil’s education is being improved. More cadres are being
prepared for the new and potential directions of science and
technology, young specialists are being armed with up-to-date
knowledge, organisational and socio-political skills and the
ability to apply the knowledge obtained in practice.

At the same time, the scientific-technological revolution and
the new social tasks of communist construction are making
objective demands on the educational system that are incom-
parably greater than ever before. The economic and social
significance of this system and its influence on all aspects of the
life of society are growing. Not coincidentally, the Party and
the Soviet Government devote a great deal of attention to the
problems of developing education.

In 1972, the CC CPSU and the Council of Ministers of the
USSR adopted resolutions “On Completing the Transition to
the Universal Secondary Education of Youth and the Further
Development of General Schools”, “On the Further Improve-
ment of Vocational Education” and “On Measures for Further
Improving Higher Education in the Country”. These im-
portant documents outline a detailed programme for the
development of the whole Soviet system of public educa-
tion,

General schools in the Soviet Union are the basic form for
receiving a general secondary education. That is why they have
a special place in the system of public education. By 1975, the
introduction of new teaching programmes and curricula for all

subjects had been completed; methods of teaching are being

thoroughly renovated and diversified; and contemporary
mgwmdely and_effectively




strengthening of the connection of school

and country. It has already acquired much
in educating and bringing up rural yout

In the summer of 1973, the CC

significantly increased investment in scho

personnel is also envisaged.

role of vocational and technical educatio

most complex trades and simultanéously

accepted in vocational schools, from 1975
boys and girls will be accepted every year.
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with life,)with the

emplo ed.(Special attention is being devoted to ttﬁ further

. practice of communist construction. Polytf:chnical cdq_cfg_t;_(:]n lSl
being developed on the basis of a combined §tudypo sC ooe
subjects and the bases of modern production. a.tr(inagl
W"W.wa
enterprises are being encouraged in every way, as ;l]re lyic_rrslzi
pedagogically based Torms of (student labour in the natio

my. . . . v
CC(;;IaO" Zf tl\e pupils in the Soviet Union live and study m@r-al\)

g e e’
areas. The rural general school has great sngr.nflcance in
realising the economic and social tasks of communist construc-
tion, in overcoming the substantial differences between town

»

positive experience
h. But at the same

time, the organisation of education in the copntrysndc has;
serious shortcomings.  The level of the cduFatlonal work o
some rural schools lags behind current requirements.

CPSU adopted a

i t'of the
resolution “On Measures for the Further Improvement«
(;!onditions of Work of the Rural General School”. It envisages

ol construction, the

allotment to schools for educational purposes of automobiles,
tractors, harvesters and other modern machm.ery, ar}d HIS(? ::
number of measures for improving the conditions in whxcd
children are supported in boarding schools. It is deeme

advisable to have a general secondary school in every state

Tarm and every large collective farm. A system of measures for
the improvement of the working conditions of rural teachers

and for providing all rural schools with qualified teaching

" Under contemporary conditions, the economic and social

n, which becomes a

basic form of the professional training of .youth and of the
formation of the working class, grows esp-eclally. The nthork
of vocational schools, which prepare skilled workers in the

provide a secondary

education, expands. While in 1972, 188,000 students were

on 300,000-400,000
From 1972 through

VA
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1974, programmes and curricula were drawn up specially for
this type of educational institution; they provide for the
scientifically grounded correlation of vocational training and
general education, for the interconnection of the academic,
educational and production processes.

According to the prognoses of some Soviet sociologists,
secondary vocational schools will in subsequent years (1976-
1990) become, along with the general school, a fundamental
route for obtaining a complete secondary education.
Graduates of these schools, having worked for a certain period
in the economy, will be able, on an equal basis with graduates
of schools and technicums, to enter day divisions of institutions
of higher education or to continue their education, without
quitting their jobs, at evening departments or by corres-
pondence, immediately upon graduating from vocational
schools.

In turn, the principal task of the higher school is to deepen
its connection with production and scientific institutions in
order to ensure as close an approximation as possible of the
level and types of the preparation of specialists to the real
necds of the national economy and social life.

In the spring of 1973, the Government of the USSR worked
out and, by decision of the Presidium of the Supreime Soviet of
the USSR, issued for public discussion, Draft Fundamentals of
Legislation on Public Education. This draft was considered at
sessions of the executive committees of a number of city and
district Soviets, at sessions of township and rural Soviets. Many
letters approving the draft law were sent to state organs,
newspapers, journals, television and radio. At the same time,
these letters contained valuable additions, clarifications and
new formulations.

In July 1973, the Sixth Session of the Eighth Supreme Soviet
of the USSR adopted a resolution “On the State of Public
Education and Measures for the Further Improvement of
General Secondary, Vocational, Specialised Secondary and
Higher Education in the USSR”. After thorough discussion,
and taking the numerous proposals and observations by
working people into account, the Fundamentals of Legislation

of the USSR and the Union Republics on Education were
passed; these Fundamentals reaffirm and make specific the
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right of Soviet people, as proclaimed in the Constitgtion, to
education. For the first time in the history of mankind, this
document observes, the Soviet Union created a truly democrat-
ic system of public education. The citizens.of the USSR have a
real opportunity to obtain secondary and higher education and
to work in accordance with their profession and skill.

2. THE INCREASING COMPETITION
BETWEEN SOCIALISM AND CAPITALISM
IN THE REALM OF EDUCATION

The historic competition between socialism and capitalism,
in the centre of which is the duel between the two giants, the
USSR and the United States, is most often seen in t.h'e
competition for increased output of steel, cement, oil, electrici-
ty, grain, meat, and so on, and in the competition to turn out
ever improved civil and military hardware. In recent years
attempts have been made, too, to undertake a genqr?llsqd
quantitative analysis of the course and results of compelition in
.the_realm of science.
The fact that education has become a powerful factor in the
scientific-technjcal progress and economic might of states is
today generally recognised. However, researchers have not yet
pai iCient attention to the competition in this area. This is
a result, first, of the great difficulty in gauging the “quality of
the product” of the educational system, and, second, of the
difficulty ja comparing the systems of education in different
countries.{These dilficulties are especially great with respect to
Zountnies with different socio-economic and political struc-
tures. o ‘
“~Amdng bourgeois scholars, there are two oppositc poilts of
view on this question. Some consider that the problems of
education in all countries are generally identical —they do
not depend or the socio-political structure and are determined
only by the level of development of science and technology.
<?thers, on the contrary, hold that comparison of the systems pf

ducation of such countries as the United States and the Soviet
Union are generally senseless, for it is like comparing two
utterly different satellites of two utterly different worlds. ?/This
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incomparability in principle of the educational systems in the
Soviet Union and the United States supposedly makes the very
question of competition between socialism and capitalism in
the field of education irrelevant.

Representatives of the first point of view absolutise some
common features and aspects of the educational systems of
countries with opposing social structures, while representatives
of the second, on the contrary, absolutise differences. In
effect, however, the class political position of both groups is
identical: it comes down to a denial of the advantages of the
socialist system of education vis-a-vis the bourgeois. Reference
to the “incomparability” of the educational systems of the
Soviet Union and the United States are used, in addition, as a
shield against criticism of those groups of the ruling class that
bear direct responsibility for the lag of the American school
behind the Soviet.

Comparison of the efficiency of the educational systems of
capitalist and socialist countries is in fact quite difficult when
we speak of their social functions, which act in diametrically
opposite directions. However, with respect to their economic
function, comparison of their efficiency, even quantitatively, is
both possible and necessary.

Competition between the two opposing social systems in the
area of education has, objectively, been going on for a long
time and, more, has been especially intensive in recent decades.
Many bourgeois scholars express concern that-the socialist
system has mi;ch more potential than the capitalist in the use of

native talent.{They note, too, that the curricula of schools and
institutions of higher education in the USSR are much more
suited to the requirements of the scientific-technological
revolution than curricula in academic institutions in the United
State:>The development of the Soviet economy alarms them,
above”all the fact that the_peo
Union — the creation of(human capita
nary proportions in the Soviet Ul

nts grow in the Soviet
1as assumed extraordi-
nion. -

“Since, under contemporary conditions, production-
cducation-science constitute a single, integral system of mutu-
ally dependent elements, economic and scientific-technological
competition inevitably extends to the area of education. The
efficiency with which their educational systems function today
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to a great extent determines the achievements, prospects and
ientific-technological potential of the competing states.
Sgln comparison with capitalism, spcla!lspl possesses enormous
advantages and potential for maintaining an increasing its
superiority in this exceptionally important area. However, one

must not underestimate the strength of the capitalist powers

and hope that the superiority of socialism in_this field will be
automatically secured simply on the strength of the nature of

2 T g e
the socalist social system. “{..We do not want,” L. I. Bxez@

has stressed, “to underrate the forces of those witb whom we
have to compete in the scientific and t.echnologncal sphere.
Here the struggle will be a long and difficult one. And we are
fully resolved to wage it in earnest so as to demonstrate the
superiority of socialism in this sphere as w.ell. This meets not
only the interests of communist construction in our country
but also those of world socialism and the entire revolutionary
and liberation movement. .

“To achieve, as we should like, a further cpn_snderable
advance in science and technology is a very difficult task
involving great effart and large capital investments. dlt
demands the training of vast personnel —even tl}ough alrcady
today our country has one-fourth of all the scnentlsts'lr'n tht}
world. Furthermore, it is necessary to raise the edgcgtnonaf
level and the professional skills of millions upon mnl,l,lg)ns o

eaple who will have to operate the new technology.

One must approach the problem of competition between
socialism and capitalism in the area of education as f_one
approaches competition in the area of tfechn.ology. first,
carefully study the development of edqcauon in bourgeois
countries, use everything really progressiv that fufthers the
labour pro?fuctivity of teachers a.nd studenFs; e_g_o_gjd, resolute‘;
ly expose and excise everything thgt is “reactionary an
anti-scientific in the theory and practice of bourgeois educa-
tion; third, on the basis of critical analysis and generalisation o(ﬁ
world practice, ensure the choice of the most promising an
decisive tendencies in the-development of public education in
order with the least expense to achieve the most r'esults possible
and to obtain superiority in this area in all basic aspects.

Developing a methodology and methods for comparing the
achievements of different countries in the area of education,
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working out objective criteria of the efficiency with which
educational systems function, acquires special urgency. In
recent decades, there has even arisen a new academic
discipline, “comparative education”, or, as we say, “‘compara-
tive pedagogics”. Although its subject and methods have not
yet been precisely defined, this science without a doubt has a
future. In our view, the goal of this discipline is to develop
theoretical methods for the quantitative comparison of the
cfficiency with which educational systems function. One must
scrutinise not only the purely pedagogical, but also the
economic, sociological, historical, legal and other aspects.

Competition between socialism and capitalism in the area of
education has two sides. The first consists in achieving a better

se of the educational system for socio-political goals both
within the country and in the international arena. The second,
closely connected with the first, yet relatively independent, is
the struggle for the most efficient use of the educational system
as a factor in the progress of the economy, science and
technology. It lies basically within the framework of the
cconomic function of the educational system. In this sccond
aspect, competition in the area of education emerges as once of
the most important sides of economic and scientific-
technological competition between the two opposing social
systems.

The efficiency of education in economic relations can be
raised in two basic directions. The first is to determine the
optimum (from the point of view of increasing national
income) scale of investment in education, which is in this case
considered as part of the production-education-science system.
The second stems from the fact that education can be taken as
an independent system, the effectiveness of the functioning of
which can be increased by improving its internal structure and
can be measured in the “yield” of the educational system to
other systems adjacent (o it.

In the period from 1940 through 1950, capital investments
in the Soviet Union grew 2 times, while expenditures on
education grew 2.7 times, on science — 3.3 times.

Until 1950, the supremacy of the Soviet Union vis-d-vis the
United States with respect to the share of national income
expended on education and training personnel was quite

il inidacrinl i A
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substantial, and this to a great extent explains the higher rate
of growth of national income in the USSR. However, in the
following decades, while there was a significant increase in the
rate of expenditure on science, the rate of growth of
expenditures on education in the Soviet Union was reduced
and began to lag considerably behind the rate of growth of
capital investments. In the 1950s-1960s and carly 1970s, the
United States took energetic steps to bridge the gap between
itself and the Soviet Union in the field of education and in a
number of important areas of scientific-technological progress.
This was. graphically reflected in the structure and scale of
financial investments in the corresponding areas (cf. Table 5).

TABLE 5

Rate of Growth of National Income, Capital Investment,
and Expenditures on Education and Science
in the USSR and the USA
(using 1950 as the base year)

1960 1970 m75_l
ational income USSR %65 | 528 532
USA 133 198 298
Capital investment USSR 329 643 773
. USA 119 168 203
penditures on USSR 157 369 443
education USA 268 767 1,025
penditures on - USSR 390 1,170 1,570
science USA 457 921 1,003

Sources: National Economy of the USSR in 1973, Moscow, 1974;
USA: Science and Education, Moscow, 1974. (Both in Russian))

In the 1960s, as is obvious from the table, in the USSR there
was a sharp increase not only in the absolute, but also in the
relative magnitude of investments in science and education—a
fact to which researchers have not yct turned sufficient
attention. The share of the national income invested in science
increased between 1960 and 1970 from 2.7 to 4.7 per cent, and
the corresponding figures for education are— from 5.9 to 7
per cent. While in the preceding decade expenditures on
science grew more rapidly in the United States than in the
USSR, in the 1960s the Soviet Union moved to the fore in these
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indices. While the rate of growth of expenditures on education
in the 1950s lagged behind the growth of national income and
capital investments, in the 1960s it moved significantly
forward. So that the picture of these changes be clearer, we will
take 1960 as the base year (cf. Table 6). ’

TABLE 6

Rate of Growth of National Inceme, Capital Investment
and Expenditures on Education and Science
in the USSR and the USA

r . . 1965 1970 1973
National income USSR 137 199 238
o USA 127 149 171
Capital investment USSR 136 195 235
. USA 129 141 170
Expendlt'ures on USSR 165 234 281
education USA 158 286 360
Expenditures on USSR 177 300 403
science USA 150 203 220

J

Sources: National Economy of the USSR in 1973, M
e " 3 5 3 S , 1974,
USA: Science and Education, Moscow, 1974. (Both in Rzzioa:_)lg !

. As we see, in rates of growth of national income, capital
investments and expenditures on science, the USSR signifi-
cantly surpasses the USA, but the latter continued to increase
expenditures on education more rapidly than in the USSR.
In the post-war period, notes the Soviet economist S. M
Zagladina, in the United States expenditures on science have
grown most rapidly, followed by expenditures on education.*
This is true if we take the period 1948-1969 as a whole. But
one very important fact must be stressed: after 1957, there was
an abrupt shift in the rates of growth of these two areas:
education moved to the fore. While earlier the rate of growth.
of expenditures on science was 1.5 times the rate of growth of
expenditures on education, for the last decade this ratio has
been reversed. This follows, too, from the data adduced b
S. M. Zagladina (cf. Table 7). y
The question of the optimum distribution of investments
among production, education and science is of primary
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importance from the point of view of economic and scientific-
technological competition. Academician V. A. Trapeznikov,
for example, considers it wise to envisage an anaual growth
rate in science of 20-25 per cent® The Bulgarian scholar
E. M. Andreyev comes to similar conclusions; he proposes that
it would be justified to somewhat reduce capital investment
and to channel the funds released into development of science
and the application of its results. “Reduction of capital
investment by seven per cent will allow the doubling of
expenditures on science. With this, the rate of annual growth

“ T . Ny "6
of labour productivity will increase from 6 to 8-9 per cent.
TABLE 7

Average Annual Rate of Growth of Expenditures on Science
and Education in the United States
(1958 prices)
Period
1948-1953 | 1953-1957 ] 1957-1960 | 1960-1969

Science 10.7% 13.2 8.9 , 5.0
Education ' 7.3 8.6 9.1 8.2

In the majority of such calculations, the area of education is
usually not copsidered an independent factor or is considered
to be a constant. Yet it is quite possible that redistribution of
investments to the advantage of just this sphere would have the
most effect in accelerating scientific-technological progress
and the growth of the productivity of social labour.

The efficiency of education can be raised in two ways:
extensively, through an increase in the number of institutions
of higher education, teachers, increasing their load, exl.cndmg
the period of instruction, etc.; or intensively, by raising the
“productivity of the labour of the teachers and students by
applying new technical aids, forms and methods of instruction.
Under current conditions, the second course seems more
suitable. However, the transition to a qualitatively higher level
of instruction - obviously demands an increase in capital
investment in the area of education. In economic terins, this
will mean a higher rate of “return”.

The extent of education in the Soviet Union and the United
States, expressed in quantitative indices of the number of
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pupils, students and teachers, seems close to the limit at which
further expansion at the previous rate is impossible or
inexpedient. Because of this, the centre of competition in the
ficld of education should move to the qualitative side, which is
connected above all with improving content, forms, methods
and the material-technological base of education. This will be a
competition for the most rapid and fullest implementation of a
revolution in education.

It is obvious that education is “a very far-reaching factor,
which is laying the foundation for our successes in the future”.
Therefore, rapid development of education is needed so as to
accelerate scientific and technological progress. However, this
proposition needs to be made concrete and be theoretically
substantiated.

It is obvious, too, that it is not spending on education by itself
that is decisive, but the way in which the expenditures are used.
So it is necessary above all to turn our attention to a search for
unexploited ways to raise the efficiency with which the
educational system functions through improvements in its own
structure.

3. EDUCATION-PRODUCTION-SCIENCE.
CONTRADICTIONS THAT HAVE COME TO A HEAD

Despite the enormous success of the educational system in
the Soviet Union, it has a few characteristic shortcomings.
Critical observations and the proposals for radical change
come most often from the consumers of the product of the
educational system, and especially from those on the cutting
edge of scientific-technological progress: leading scholars,
designers and innovators in production.

There are no methods yet for a strictly quantitative
evaluation of the quality of education and its conformity to
social needs. The matter is complicated by the fact that
verification in practice of the quality of education requires a
significant amount of time. If any element in the economic
organism begins to function unsatisfactorily, it is clear to all
rather quickly: the volume and quality of production are
reduced, productivity falls, cost prices rise, etc. Inadequacies in
the educational system become obvious to all only after 10-15
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years, when today’s first-graders begin their independent,
working life. This circumstance can give rise to a sort of

“optical illusion” resulting in an unjustifiably complacent

mood.

Yet as life itself shows, the contradiction between the
product of the educational system and the demands made on it
has already become quite sharp. The general school, for
example, does not yet .adequately prepare its pupils for life,
does not adequately develop among themn an interest in
production. And the higher the level of instruction in the
schools, - the more strongly is this predominant orientation
toward mental labour expressed. As the results of sociological
research carried out in different areas of the country show, the
overwhelming majority of schoolchildren (more than 80 per
cent) aspire to continue schooling in institutions of higher
education and only 5-7 per cent intend to work after finishing
school. Yet calculations show that in 1975 about half of those
finishing secondary school will have immediately to enter the
economy. The negative attitude of pupils to the prospect of
selecting working trades is increasingly at variance with the
objective situation and the real socio-cconomic and political
role of the working class in Soviet society.

Some Soviet scholars try to justify this orientation by saying
that modern, educated youth quite naturally aspires to creative
labour. But why then were the requisitions of the Moscow
Dynamo factory and the Likhachev Automobile Works for

“clean” work (controllers, lab assistants, messengers, timekeep-
ers, etc.) met with a 130-140 per cent response by graduates of

-secondary and eight-year schools, while requisitions for

machine-tool operators met with only a 5-8 per cent response?
Is the work of a controller or messenger really more creative
than the work of a highly skilled turner or a milling machine
operator? Obviously, something else is at work. This behaviour
by young people is connected with shortcomings in the work
of professionally orienting and educating the younger genera-
tion. Pupils have at times a very confused picture of many
professions and are not clear as to the significance of such
extremely necessary and important trades as turner, nilling
machine operator, fitter, grinder, and so on. In the education
of pupils, as the Minister of Education of the USSR,
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M. A. Prokofiev noted, there is a formalism that leads to the oft
observed gap between knowledge and the ability to use it in
solving problems, in discussing real life, etc.?

Scholars and production workers both have come to the
conclusion that the quality of the training of specialists in
specialised secondary and higher schools lags behind current
requirements. For example, nearly half of the young research
engineers surveyed in Leningrad enterprises noted gaps in
their knowledge of general sciences. About 46 per cent of the
engineers interviewed by sociologists noted inadequacies in
their knowledge of specialised disciplines. In 1972, the CC
CPSU and the Council of Ministers of the USSR, in the
resolution “On Measures for the Further Improvement of
Higher Education in the Country”, turned attention to the fact
that the level of theoretical and professional knowledge among
graduates of some institutions of higher education did not
meet the growing requirements of science and industry.
Modern methods of the organisaton of the educational
process, as well as technical aids in instruction, were as yet
being only slowly developed and applied. Some curricula and
texts do not adequately reflect recent achievements in science
and technology. Students are not always set high standards in
study and discipline. The training of highly skilled specialists in
new areas of science and technology require attention. New
specialities are “installed” in iustitutions of higher education
only when the national economy is already in great need of
them. If one considers that young specialists do not yield a
return immediately, but adapt themselves over a certain period
of time, then this lag is significant.

In order to avoid this, scientific forecasting is necessary in
the field of education, and a plan for introducing new
specialities in institutions of high education, a plan running
ahead of practical requirements, must be based on such
forecasts. “Only then,” feels the Deputy President of the
Presidium of the Siberian Branch of the Academy of Sciences
of the USSR, Academician G. I. Marchuk, “will the appearance
of new tendencies not take our system of higher education
aback.”®

One must evaluate the present structure of the training of
personnel from the position of new requirements, too. In the
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USSR, three times more engineers are graduated than in the
United States, but at present fewer mathematicians, chemists,
biologists and psychologists, and specialists in Inanagement are
graduated. The United States trains more sociologists than
engineers, for every two specialists in the area of the natural
sciences it trains one commercial major and businessman with
a higher education. In connection with growing demand, tlre
USSR will in the next few years increase its training of
specialists in automated control systems, information systems
and cybernetics, mathematicians, production organisers, and
highly skilled economists. The need to expand the training of
specialists in the area of applied mathematics in general, and
programming in particular, is especially sharp. The lack of
personnel with such training severely retards the exploitation
of computer technology.

In the opinion of Academician S. T. Belayev, Rector of
Novosibirsk University, practice shows that planning on the
basis of requisitions by enterprises, institutions and depart-
ments does not truly reflect the national economy’s requjre-
ments for specialists. Such demands are made, first, on the
basis of the present-day situation and do not take long-range
forecasts into account; second, the demand for specialists at a
given moment is, likewise, not always scientifically based, and
requisitions tend often to be overstated. One must also take
into account the fact that the efficiency of education is
determined not only by the quantity and quality of the training
of specialists, but also by how they are used. Among other
things, heavy saturation with specialists sometimes gives rise to
a careless attitude toward them.

The training of personnel with high qualifications does not
always satisfy the requirements of research institutions, either.
Science, trying to keep pace with a rapidly developing
economy, has begun, as Academician M. A. Lavrentiev says,
“to be starved for people”. One must stress that the reference
in this case is not’to people in general, but to people with an
appropriate education and who are able to think creatively.

In defining the goals of the educational system, one must
begin not so much with the requirements of production,
science and culture today, as with forecasting future require-
ments. Those who enter school today, A. N. Kosygin has
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observed, “will be developing the country’s economy and
culture in the nineties and in the beginning of the 2lIst
century. The curricula and teaching methods in general and
technical schools and higher educational establishments must
already now increasingly take into account future scientific and
technological development”.®

The problem of adjusting the educational system to the
requirements of the scientific-technological revolution cannot
be solved by limited alterations and minor improvements. The
exponential growth of the volume of scientific-technical and
social information, which, according to expert calculations, will
increase by the year 2000 (in comparison to 1960) by 15-25
times, is undermining one of the basic principles of traditional
education, stability. In order to keep in step with the times, the
content of education must be just as dynamic as modern
science and production. Syllabuses in institutions of higher
education change more rapidly than school curricula, but even
they do not keep up with that revaluation of values that is
continuously taking place in science. Naturally, there must be
some stability in the content of syllabuses and texts,
but, objectively, it cannot be what it was 20 or 30 years
ago.

Instead of passing on to students a relatively complete
system of knowledge, education must_now teach how to think,
how to acquire knowledge independently. But “school practice
shows,” ‘writes N. Kodak, Director of the Pavlysh secondary
school named after V. A. Sukhomlinsky, “that we are better
able to present knowledge and have it memorised than to train
the mind, to develop it, to train it, if you like, to solve cognitive
problems”.'” Learning has acquired too descriptive, fact-orien-
ted a character, requiring memorisation of a large amount
of information, much of which quickly becomes outdated or
loses its significance. “Focusing chiefly on setting up a definite
sum of knowledge and memorising it will lead to the
inadequate use of the role of instruction in the mental
development of pupils, in particular in the development of
their ability to analyse critically and independently to think
through the material being studied.” "' One cannot, of course,
avoid memorisation_and cramming, but this form of mental
activity should today come secondary. T
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The educational system in secondary and higher schools has
traditionally been focused above all on training people to
‘perform well. The development of creative abilities has been
“a personal affair”. This state of affairs satisfied society
completely when the level of development of the productive
forces demanded a hundred times more good performers than
original thinkers. But in conditions of the scientific-
technological revolution, the need for people who can think
creatively, and independently set and solve problems that are
new in principle, has grown sharply. It is now admitted, wrote
J- D. Bernal, that scientific education is needed not only fora
narrow group of professionals, but for the whole population.
Modern automated equipment requires for its operation
highly qualified personnel who are able not only to service
machines, but can also propose ways to improve themn. “In any
case, it is clear that the requirements for personnel in research
and development in industry, agriculture and medicine will be
enormously increased and come to equal and in some cases
surpass the number of p,eo,ple involved in the operation of
machinery and transport.” ' _

In addition, the very nature of labour “in the operation of
machinery and transport”, in the field and on the farm,
increasingly demands of workers the creative use of scientific
knowledge in the course of routine work. It is natural that the
efficient functioning of production can be secured by workers
with a high cultural-technical level, able not only skillfully, but
also creatively and rationally to approach their work.

Thus, within the system of contemporary productive forces

 there are quite serious contradictions. “The quantitative and
qualitative changes that have taken place in recent years in
science and technology,” stresses Academician M. A. Lavren-
tiev, “demand a fundamental review of the whole systemn of
education, both secondary and higher.” ¥

v

4. CONTRADICTIONS IN PEDAGOGICAL PRACTICE

Some scholars feel that the educational system is conservati-
ve by its very nature, for its task is to pass on to new generations
T'eac

an existing system of knowledge. hing, Louis de Broglie
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has noted, has in its very essence a tendency to dogmatism, and
tries to give a set form to the fluid state of our knowledge."

“There is undoubtedly some truth in this, yet the problem is not.

primarily the conservatism of the educational system, but the

fact that the volume of socially necessary labour of the leacher\

has grown so much and the labour itself has become so
much more complicated that it is becoming ever more diffi-
cult for the teacher creatively and in full measure to meet |
his obligations through traditional techniques, forms and /

* methods of instruction.

‘The mushrooming growth of information, caused by the
acceleration of scientific-technological and social progress, not
infrequently overwhelms both student and teacher. The latter
often simply does not have the time to comprehend, process
and pass the new information on. This problem is especially
sharp in the general school. Teachers are often criticised,
dissatisfaction with the level of their knowledge, craftsmanship
and general culture is expressed. This testifies above all to the
sharply increased demands mnade on the professional teacher.

The level of teacher training does not always meet the
demands of life and the present state of school education. With
the growth of education and culture in society, the general
development of the pupils grows rapidly, too. Investigations by
the staff of the Academy of Pedagogical Sciences of the USSR
of a large group of teachers and senior class students who were
making good progress in their studies showed that 60-70 per
cent of the students were more familiar with the latest
achievements of science, technology, culture and sport than
the teachers. Even experienced and meritorious teachers noted
that in the last 10-15 years it has become much more difficult to
teach, that children have become more intelligent and curious,
know much more than before, and that with every year it is
“more and more difficult for the teacher to enter the
classroom”. An older teacher shares her observations: “Befo-
re, students raised their hands when we reviewed previous
lessons. But now there is a forest of hands when I begin to
explain new material. Everyone of them has heard something

about what 1 intend to say.” \\

An insufficiently high level of training and general culture

on the part of teachers can be a serious brake on the transition /
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to a_new_content_in school education. The process of
instruction should provide the interrelations between subjects,
interrelations that play an enormous role in forming the
thinking and the outlook on life of school-age children; but for
this, the teacher must himself master the ideas of adjacent
disciplines and have a broad mental outl.ook'._ .

Some teachers’ insufficient level of scientific knov‘vled‘ge is
explained, on the one hand, by deficiencic:s in their lngber
school training and in the system of retraining and raising
teachers’ skills. On the other hand, the teacher is often so
overloaded with daily concerns and cares that he is simply
physically in no condition to develop himself. And today even
the solidest store of knowledge brought from the higher
school does not free one from the need to study con-
tinually.

As the results of sociological research show, the teacher now
spends incomparably more time on preparing lessons than 40
or 50 years ago. Thus, while in 192’{ the ratio between time
spent giving and time. spent preparing lessons was, among

- teachers in Siberia, about 3: 1 or 5:2, at the end of the 1960s it
was 5:4 or 1:1; among teachers of mathemaucsh the ratio was
4:5, among teachers of Russian language and hterature-.—.as
much as 2:3. This fact itself undoubtedly reflects positive
changes; teachers now prepare lessons more thoroughly an'd
apparently conduct them on a significantly hl'ght.?r. level than in
the 1920s. On the whole, teachers pay significantly more
attention to extra-curricular work. As a result, despite the fact
that the official teaching load has been reduced by 25-30 per
cent, the amount of working time not only has not decreased,
but has grown and is today (given a teaching load close to the
"norm) 50-60 hours a week. ' . '

The teacher’s working day is today like an icebery, thh"a
visible part — the work norm — and an invisible, “submerged”,
part. Society’s growing demand with respect to the total work
of the teacher is met todayto a significant degree through an
increase in the unofficial part of working time, through an
increase in the “hours that nobody keeps track of”". As a result,
teachers are today the only socio-professional group whose
working time has grown and free time decreased over the last
40-50 years. Teachers are often criticised for lagging be-
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hind the demands of the times. Many teachers simply cannot
find the energy or time to solve the new and prospective
problems that the school faces.

So, in the teacher’s work a whole series of contradictions
have come to a head: a) between the expanding flow of
information that the teacher must master and the real
possibility of handling this flow; b) between the reduction of
the standardised part of the teacher’s work load, measured in
the number of lessons per week, and the real growth of
working time through the increase in the unofficial segment of
the working day; c) between the objective demands for raising
qualifications and the actual reduction of time that the teacher
spends studying; d) between the tendency of the overwhel-
ming majority of socio-professional groups to reduce the
amount of working and increase free time, and the opposite
tendencies in the time budget of teachers.

Results of sociological research show that, in the teaching
profession, a number of serious problems have comeé to a
head, and these problenis demand practical resolution without
delay. On our request, 440 teachers in schools in the
Novosibirsk Region responded to a questionnaire on their
attitude to their profession and to the subject they teach. In the
opinion of the overwhelming majority of the respondents,
pedagogical work is multi-faceted and provides much opportu-
nity for creativity. 76 per cent of the teachers felt that way, and
only 10 per cent felt that the teacher has few opportunities for
creativity and initiative. Almost two-thirds of the respondents
were convinced that pedagogical work broadens one's mental
horizons and increases one’s knowledge; only 16 per cent
disagreed. Positive evaluation of the subject taught is especially
predominant: 72.5 per cent responded that they liked what
they taught, 22.5 per cent chose the answer “like more than
dislike”.

It would seem that this s quite a satisfactory picture, and
some scholars evaluated the results of the survey in just this
way: “The overwhelming majority of teachers are clearly
satisfied with their profession.” But the answers to other,
control, questions prompt caution with respect to this
conclusion. For example, only 35 per cent of the teachers
would choose this work if they were to begin their working life
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all over. Only 20 per cent declared quite definitely that they
did not want to change their career.

As we see, the answers are contradictory. The reasons for
this are to be found in the teacher’s contradictory situation. On
the one hand, the teacher’s labour is extraordinarily noble, has
enormous social meaning and provides a broad field for
creativity, intellectual forays and for manifesting and develop-
ing the most varied abilities. On the other hand, the teacht.?r's
work is a constant lack of free time, a constantly increasing
circle of responsibilities, and coqstam._s&gess.

The problem of the teacher’sispiritualand cultural growth is
above all a problem of rationalising his work and daily routine.
The practical solution of the social problems of teachers in the
USSR is to a significant degree being aided by raising teachers’
pay. Systematic assessment of teachers’ qualifications in
general schools, begun in accordance with a resolution of the
CC CPSU and the Council of Ministers of the USSR, has great
importance in stimulating a continual rise in skill and
pedagogical craftsmanship, and in raising the prestige of the

teaching profession. '

5. EDYCATION: EVOLUTION OR REVOLUTION?

In the production-education-science system the two ele-
ments at either end have in the last few centuries developed
much more rapidly than the middle element, and they have
gone through an especially profound revolution in the second
half of the 20th century. Yet the field of education has evolved
very slowly and, as many authorities note, in many respects has
not gone much beyond the 19th century and even the
Renaissance. The field of education, write Academician
A. 1. Berg and Professor B. V. Biryukov, is one of the most
“conservative”.'® As a result, profound contradictions have
come' to a head within the system of education itself and
between production and science on the one hand and
education on the other. All investigators recognise these
contradictions in general. But their depth, meaning, and the
ways and means of resolving them are differently evaluated.

Of the two extreme points of view, one holds that the
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content, forms and ethods of education basicall meet
contemporary requirements. Consequently, one needs);)nl to
unprove separate details. And it is usually stressed thatya”
changes should_ be made carefully and gradually. Partisans of
the opposing view stress the need for fundamental changes in
FI]C content, f(?rms and methods of instruction: partial ch§n es
I mere details, though perhaps useful to a certain extegt
cannot solve basic contradictions. As a rule, adherents of tlr:"
view ca]l. for decisive, radical transformatio’ns without dela )
I'he first group is, objectively, defending an evolutiona);"
path of development for the educational system. The sec dy
E e_ffect, tall.<s of the need for rcvolutionary trar;sf01~mati?)2 ’
. The question arises: is it legitimate in general to speak ofS;iJ
lCVO[l:l[lOl] In education at the present day? And if so i
does it consist? a o i what
Wl
the modern ducarionsl syseny e vy e organisn
tion isﬁnprtured, one naturaH’ l:]hr;l s firs of hoy Boher
‘a‘l.[crau(.)ns ali(;l' reorganisations lyo a rnik:inf_l%s;l%l‘.gf{d}\]/(())yat[cos (l)(fe:lp
n:l‘,/;;h:u]“'liﬁry approach are rig]y, first, in the sense tilat Wc]
stric[[;)ij:fii:elgzi]¥ll?turg carehfor risk is permissible only within
ctly ¢ limits. Second, they correctly stress the need t
matntain continuity beiwéen old and new, When i ons
begin to make themselves felt, when tl; i eg ey epions
principles, institutions, and the’ methods (;r:ga ggll;ac[y oy
:;loiﬁkcsonneg(tjg with thexp, show themselves, o?le imr(:leg?al:tg?y
wisdont 00 gulal‘;;ay [:im'h the whole system. However, it is
thogom hp ¢ 0ld m a new relationship to the whole and
el ze 07?1:}6, iSlo nf)resemeh the fessenlwl as to change and renew ir’.16
) ! €ans that fundam .
tions in ths field of education areix§2§;;!f;§§fc?rﬁgmé
lc](())rllet(rlar?;s t(}))r;_q ca_nn;)]t view progress in education,{ as Heggﬁ
soted, “a muss[moot progression of a chain...”. Education, he
pfé’v—i_o’usl;. WOrkeg'r(:)s:'rvvillgte c}?:ia[e'n@l ,a"(;] et i
Smooth””developmen’t is even Ics':glflr:gl in the present o,
when education has organically m;’rl Zy' o st e,
with social production, science and tcgcfh ology. i Jstem
that i me et clenc cechnology, into a system
unairles a(s] a4 whole undgrgomg a tempestuous and Vhi‘s'tog'i‘cally
precedented revolutionary transformation. One must deal




f
Al

’ .
—>
N

84 SCIENTIFIC REVOLUTION AND REVOLUTION IN -EDUCATION

first with the character and specific features of the latter and,
second, with whether there is a need for such a revolution
ir a specific historical period.

There was a revolution in education in the USSR during the
ransition from capitalism to socialism.)It was then a consti-

tuent element in the cultural revolution. In the course of this

revolution in education, first, its social function suffered a
complete_reversal; second, as was noted above, there was a
tremendous quantitaiive leap in the developinent of the entire
educational system; third, the substance of the social sciences

and the methodological and philosophical bases of teaching the

natural sciences cﬁaiﬁé_"{a‘fundaggentally. The content of the
latter, as determined by the delimitation of syllabuses of
instruction (especially in the division of specialities in institu-
tions of higher education) has likewise changed. Hundreds of
new educational specialities and ‘academnic _subjects have
aggeared. However, in general and as a whole there has been
no fundamental change in the natural science content of

education to this day- '

\_—.Requirements stemming from the development of the

natural sciences are met in the curricula in institutions of
higher education with significant delay. Students study in
adequate detail the subjects relating to their profession and
acquire a quite superficial acquaintance with adjacent scientific
disciplines, the choice of which is largely governed by historical
tradition. In an era of interpenetration and integration of
scientific knowledge, this is an inadmissible anachronism. “Of
course, the latest achievements of science are included in the
curricula, but the structure of t aching, in its basic features,

corresponds 1o the structure of human knowledge at the end

oTthe TOth century. This structure of higher education has

been basically preserved to our own time.... Secondary
education is even more conservative than higher. To this day it
has not really been able to reflect the differentiation of science
and is still under the sway of universalism.”"

It is possible that this judgement, made by the late Corre-
sponding Member of the Academy of Sciences of the USSR
A. A. Lyapunov, is too harsh. Nevertheless, as a whole it
correctly expresses the crux of the matter—the deep
chasm between the content of contemporary education

i e
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ilil(;d the requirements of the scientific-technological revolu-

n.

Thus, one can state that education today has come up agaiﬁst
the need for profound changes in the content, forms and
methods of instruction. '

At a certain stage in the development of the scientific-
tedmologxcal revolution, in both socialist and capitalist coun-
tries, a‘contradiction inevitably arises between the state of the
fa(luqatnonal system and the requirements of further progress
in science and technology. Attempts made in many countries of
the world to resolve this contradiction mainly by extensive
g}'OW[l] of the field of education have not met with success
l.he tendency toward accelerated, exponential growth in thé
figures for expenditures on education, number of students
teachers and scientific-pedagogical personnel, a tendenc ’
observed in most countries, does not testify only to successy
By extrapolation, this will, in the next few decades assumé
absurd proportions; this is a red warning light that, in the
development of the educational system, contradictions have
come to a head that are so profound that they cannot be
solved by traditional methods, through simply quantitative
changes, i.e., by evolution. To resolve these contradictions
profound qualitative transformations are needed, transforma:
tions that would adjust the economic function of the educa-
tional system to the scientific-technological revolution. This is
to say that the scientific-technological revolution gives rise to u
need for revolution in education.

6. THE BEGINNING OF AN EDUCATIONAL REVOLUTION
IN THE USSR

—

- As we have already said, there was a revolution i ion
. . aid, on 1n education
{m the USSR in the 1920s and 1930s. Essentially, it consisted in J

bringing the educational system into conformity with the new

socio-economic and  political structure. The revolution in
edl.Jcauon was above all associated with atransformation of the
soczal~ function of the educational system and of all culture. The
new .re_go.lAu_l.i_vqn should above all take place in it's)erco;wmic
[yygﬁon, in m_siructi__o_n ip the natural sciences, in the forms,
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methods and, what must be stressed, in the
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material-
technological “base of “instruction. This new_revolution in
the field of/culturg) given the completion of the transition to
universal secondary education, the extension of higher cduca-
tion to a significant part of the population, and various forms
of “post-graduate” and continued education through one’s
whole life, will inevitably be a revolution in education.
At present there are clear signs that this revolution is

t
) \beginning. What are these signs?
YV

The period 1966-1970 holds a special place in the history of
Soviet education. During this period, in accordance with the
decisions of the 23rd Congress of the CPSU and a number of
subsequent important resolutions of the CC CPSU and the
Council of Ministers of the USSR, a great deal of work was
performed in the area of developing and improving the whole
system of public education. An All-Union Congress of
Teachers was convened, a Statute Tor Schools was worked out.
Much was done to renovate the content of the teaching process
in schools and institutions of higher education. Content is

being adjusted to the requirements of scientific-techitological

- progress and to the general level of conteniporary scientific

knowledge.

The reorggnisation of elementary education occupies a
leading place in the complex of measures carried out. The
studies of A. Zankov, V. Davydov and D. Elkonin are one of
the most important achievements in Soviet pedagogical and
psychological science; their works showed that it was possible to
significantly stimulate the cognitive activity of pupils in junior
classes and, on this basis, to reduce the period of elementary
education from four to three years. Thousands of educators
and teachers participated in an experimental verification of

" this work.
As a result, the course of instruction in_elemientary school

has been reorganised in full. Now, beginning with th¢ fourth D

_gr_a.dé,_-fhérp. are_separate_teachers for every subject. The
Academy of Sciences of “the USSR and the Academy of
Pedagogical Sciences set up a commission that critically
analysed the existing school curricula and determined the
content of new curricula.

The teaching of mathematics, chemistry, physics, biology

!
!
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and other natural sciences has changed. From the fourth or
fifth grades, pupils get some idea of the most important
achicvements in these areas. The new mathematics curriculum
bridges the gap bcetween arithmetic, algebra and higher
mathematics, and acquaintance with the principles of compu-
ters is envisaged. The molecular-kinetic and electron EEE6f)r
have become the basis of physics in schools. In senior classes,
pupils study the wave and quantum properties of light, and
lamiliarise themselves with elements of the theory of relativity
and with the structure of the nudleus of the atom. In the study
of physics and chemistry, mathematics is more widely applied.
The latest information on achievements in studying the
universe is given in astronomy courses. The course of general
biology includes the ‘modern doctrine on the structure and
functions of the cell, the molecular bases of genetics and
selection, the latest concepts on the evolution of orgalﬁgﬁié.
The connections between courses of chemistry and biology,
physics and biology, ctc., are becoming closer.

Practical application of scientific kni)\vle(ige yolytechnisa-

tionfand labour training are allotted a great deal of attention in

the/new scliool_curricula T many schools, study of au-

tomobiles, tractors, typing and some other aspects of practical
activity have been introduced. In recent years, student
production teams, which are a basic form of labour t]mflrg
and professional orientation to agricultural trades in rural
areas, have become widespread.

At present, there are about 3,000,000 schoolchildren in

&studéhfiéams and teams of student forest rangers. The con-

nections between schools and industrial enterprises, which
scrve increasingly as a base for labour training for senior clas-
ses, arc being strengthened. At the Kharkov Tractor Plant, for

example, more than 2,000 schoolchildren are 'rccciving_
industrial traming. During schiool hours, summer practical

work and elective courses, students acquire the skills of a metal

turner, a joiner-modeller, an electrician, draftsman, ctc. —_—

Essential changes have been introduced in the new curricula
!'n the social sciences. The whole course of the social disciplines
15 permcated with the basic ideas (of a philosophical nature) of
the role of productive forces and production relations, of
classes and class struggle in the devélopment of society, of the
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decisive_role of the popular_masses. The basic feature of a
course of social science is that i@th(_fii_s@the information
that students acquire in the study o%‘&her disciplines, and, to
master this course, laws and phenomena from the field of
history, physics, chemistry, biology and other sciences are used.

Many textbooks have been rewritten with the aid of
outstan%img scholars and specialists in all the basic branches of
knowledge. Renowned scholars, methodologists, and experi-
enced teachers have taken part in compiling and verifying
them.

In order more completely to reveal the abilities of every
student, ta encourage the aspiration for independent work,
many schools have introduced elective courses in the physico-
mathematical, natural and human sciences beginning with the
seventh grade. In many towns, there are now specialised

o physico-mathematical and biological schools and schools where
J,instruction is carried on in a foreign language.

Specialised physico-mathematical schools attached to univer-
sities are of special interest. The first such school was opened in
January 1963 at Novosibirsk University on the initiative of
Academician M. A. Lavrentiev. It was founded because there
was a need to raise sharply the general level of those entering
Novosibirsk Un.iversity, for the natural flow of applicants in
their qualitative make-up clearly did not meet the needs of
preparing personnel for major science.

* However, the significance of the experience of physico-
mathematical schools goes far beyond narrowly practical
bounds. The system developed for looking for and selecting
young talent not only ensured substantial improvement in the
quality of those entering the University, it also allowed solution
of a most important social problem: to_ensure a more equal
opportunity for enrolling in physico-mathematical schools and
subsequently in Novosibirsk University capable children
from the most remote rural areas, from workers’ settlements,
from all social groups. While in the 1962/63 school year 60 per
cent of those entering the University lived in regional centres,
in subsequent years about 40 per cent of the first-year students
came from villages and workers’ settlements and 30 per cent
from small towns. For a majority (about 60 per cent) of
children enrolling in recent years in the Novosibirsk physico-
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mathematical school, both parents have no more than a

mnathematical school levels out differences in background,
differences conditioned by the influence of family and social
environinent] For example, in 1966, of the applicants for the
mathematics’ department of the university who were not
graduates of the physico-mathematical school, 30 per cent of
the applicants from families of the intelligentsia were accepted
and only 13 per cent of the applicants from workers’ families.
At the same tme, among graduates from the physico-
mathematical school, 84 per cent of the candidates from
familics of intelligentsia were accepted and 82 per cent from
workers’ families. Nullifying the differences connected with
social status and place of residence, instruction in the
physico-mathematical school at the same time has a beneficial
effect on positive qualities of the personality and helps more
fully to reyeal the creative potential of every student. Almost all
graduates of this school enroll successfully in Novosibirsk or
other leading institutions of higher education in the country.
Former students of the physico-inathematical school have
distinguished themselves at competitions of students’ scientific
papers. They graduate from the University with honours two
and a half times more often than other students, and they are
sought out for work in research institutes.

In the organisation of the physico-mathematical school, new
content, forms and methods of instruction, meeting the needs
of the contemporary scientific-technological revolution and
overcoming the substantial gap between instruction in secon-
dary and higher schools, were elaborated. At the same time,
the effectiveness of early professional orientation and training
in a given direction was demonstrated in practice.

At the present time, schools of this type are operating at
Moscow, Leningrad, Kiev, Tbilisi and some other universities.
The number of such schools, of course, cannot be great. They
ineet a special need: instead of the previous “amateur”
methods of searching out, selecting and preparing cadres for

\/secondary education. In addition, instruction in the physico-

science, this task is being put on a significantly higher footing,

which corresponds to the needs of the modern education
industry. At the same timne, specialised schools at universities
provide a firm basis for developing a broad network of
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physico-mathematical schools in other cities, which has great
importance because of the growing demand for mathemati-
cians.

The creation of physico-mathematical schools has laid a solid
bridge between science and education, between the secondary
and higher school. Major Soviet scholars are now constantly
involved with problems not only of higher, but also of
secondary education and are doing a great deal to further
public education as they help to develop new tecaching
programmes and provide new texts and manuals. Many of
them themselves teach in physico-mathematical and ordinary
schools.

The scholar in a school is a significant phenomenon that is
characteristic precisely of the Soviet school. The scholar comes
to the school not only as a teacher, but also as aid and adviser
for teachers. In this regard, the experience of the Novosibirsk
physico-mathematical correspondence school, in which stu-
dents and teachers both study, merits imitation. Courses for
raising qualifications are offered systematically, and this helps
to raise the level of instruction in the scliools of Siberia and the
Far East. : ‘

The development of specialised schools has strengthened
the working relations between the Academy of Sciences of the
USSR and the Academy of Pedagogical Sciences of the USSR,
between the Ministry of Education and the Ministry of Higher
and Specialised Secondary Education. This in turn has given a
strong impetus to the improvement of content, forms and
methods of instruction.

Higher education has recently undergone a significant
reorganisation, too. In connection with the anticipated struc-
tural_shilts stemming from the scientific-technological revolu-
tion in the national economy and in'the professional make-up
mersonnel, a number of new educational institutions were
set up and training in new specialities was organised in many
institutions of higher education.

Curricula in all the basic social, engineering and in many
specific disciplines were revised. Physico-mathematical training
has been expanded in almost all engineering specialities, and
new physico-mathematical disciplines bearing on the scientific-
technological revolution have been introduced. In the course
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of higher mathematics, the theory of probability, theory of
numbers, and operational calculus and the calculus of
variations have been given more attention. In the physics
course, such branches of physics as the theory of relativity,
quantum mechanics and so on have been allotted more time.
In the curricula of the social sciences, propositions reflecting
the socio-economic consequences of the scientific-technological
revolution in socialist and capitalist countries have been
introduced. The role of theoretical disciplines in the curricula
in agricultural, medical and teachers colleges has been
imcreased. Economists are now given almost twice as much
training in the mathematical disciplines.

< Special accent is placed on combining teaching and research,

which allows a greatly accelerated preparation of personnel for
science and for industrial research. Various forms of student
research have become widespread in Soviet higher educational
establishments in recent years. Thus, at Novosibirsk Universi-
ty, beginning with the third year students work in the
laboratories of the institutes of the Siberian Branch of the
Academy of Sciences of the USSR and by the ume they
graduate they have become skilled research workers, often
defending candidate dissertations soon after defending their
undergraduate theses.

“It is important and completely indispensable,” declared
L. I. Brezhnev_ in a speech at the All-Union Rally of Students,
“to master Tully the material in the university curricula. But
this alone is not enough. One must learn constantly to improve
onc’s knowledge, to develop the skills for research, to develop a
broad theoretical outlook. Without this, it is difficult to orient
onesclf in the ever increasing volume of knowledge, in the
growing flow of scientific information.

“The instruction process in higher educational establish-
inents today relies ever more on the independent activity of the
student, who becomes almost a researcher. The participation
of students in scientific discussion groups and seminars has
become exceedingly widespread, competitions and exhibitions
of scienl;{ic work have gained greater popularity than ever
before.”

The transition fromn optional l()é()mplllsory participation by
- . o o e,

students in departmental research has become a characteristic
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of the modern_institution of higher e_glucatlon It helps to i

merge the teaching process not only with science but also with ‘ THE “WORLD” CRISIS IN EDUCATION
" production, inasmuch as students often carry out projects \

érom industrial contracts.”

“Thus, substantial and positive changes have taken place in
the Soviet educational system, changes that have no equal in
the whole history of Soviet public education. Changes of no less
importance have occurred in specialised secondary and higher
education. All this allows one to say that in the second half of the
1960s, a revolution in e«fucauon has begun in the USSR.

(~But it would be wrong to suppose that” the job of
harmonising the educational system with the needs of the .
scientific-technological revolution has already been accom- | 5
plished. So far only the first step has been taken in this ' 1. THE CRISIS IN EDUCATION: BASIC SYMPTOMS g

direction. One cannot plcture the revolution in education as a

sudden transformation of ‘explosive” character. It will consist : The contradiction between the requirements of the scien-
of a number of consecutive transformations, developing 4 tific-technological revolution and the level of the educational
thréuigh “the ‘whole course of the scientific-technological i system is of a global nature. It arose at a specific stage in the
revolution.” ) , : development“of the productive forces as a necessary and i

! incvitable result of the revolution in science and technology.
, However, there are qualitative differences in its manifestations
i in societies with different socio-economic structures. The :
* ! objective demands of production for raising the level of
‘: education are met in_capitalist countries with opposite
demands from the ruling classes—demands for restricting
and limiting the education of the working masses as much as
: possible and giving truly quality education only to the elite.
The _economic function of the bourgeons “educational system is
in irreconcilable ‘contradiction with _its_social function. There-
fore, under capitalism the contradlcuon between the level of
! development of “éducation and ™ new réquirements _ ‘of the
’ scientific- techno]oglcal revolution “assumes the_ form of a

profound crisis in_education.

; '~ Bourgeois politicians and scholars generally admit this and
are greatly concerned. ! However, they usually believe that the

: ‘ cnsns in education is. worldwnde and is characteristic not only of
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Crisis. A System Analysis appeared and was translated into many
Tanguages, including Russian, and obtained wide renown.

There are heated dlsputes over the substance and extent of
the crisis. In the face of the impressive growth of the number
of educalional institutions, the number of students at all levels,
the sharp and steady increase in expenditures for education, it
seems at first glance paradoxical to specak of a crisis in
education, let alone a worldwide crisis. And some educators
and scientists in fact deny that it exists, attributing talk of a
crisis to people who are far removed from the realm of
pedagogy and to n\r_(_f_sgonsnble demagogues who would criticise
the schools to gain political capltal Others, on the contrary,
belleve that the whole world is in the grip of an educational
crisis that threatens mankind w1th serious repercussions in the
future

~ So it is necessary, first of all, to clarify the following: what do
we mean by the “crisis in education”? What are its essential
features? Should it be considered “worldwide”?

In_the broadest sense, cans a certain break iy the
development _of syﬁt_(_zms, difficult transntory phasc As

apphe “to social life, “crisis” is a situation in which (L (the old

social forms effectively impede further development of the
content and comg_into sharp contradiction ‘with the require-
ments of progress. The only sol solution possnble for contradiction
of ‘this sort’is a_basic break with the existing forms of social
relations.

Apparently, the “crisis in education” should be taken to
mean those situations when, on the one hand, there is an
urgent objective need to improve the educational system, a
need shown in the disparity between the products of the system
and the demands of scientific-technological and social prog-
ress. On the other hand, it is when existing social relations

retard the mterna]_}gotentlal of the educational system and

arrest iis dev(_el_qpment

"Not all disparities and contradictions arising in the course of
the developmqnt of the educational system necessarily signify
its crisis. The crisis occurs only when these contradictions
become so pronounced that_objectively they cannot be resolved
wzlhm tJ_z_jramework of the existing social system.

Bourgeons scholars today talk and write a great deal about
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the crisis in education, but they treat it one-sidedly, concealing
the soual cldss dn[dgomsm that is its essence. Usually, they cite
p()pulduon lhdt slems from the * ‘population explosion™. Thls
explosion leads, on the one hand, to a growing demand for
education from all social groups and, on the other, to a lag in
the development of the educational system behind the
snowballing “demand” for education. Second, there is a
disparity between the knowledge and skills students receive at
cducational institutions and the social expectations and objec-
tive demands of the scientific-technological revolution. Third,
there is a characteristic conservatism in the educational system
and an increased resistance to innovation and change. Fourth
and fumlly, one observes a persistent tendency for expendi-
tures to increase rapidly, to absorb an even greater share of the
national income and to threaten seriously to unbalance
national budgets.

We shall examine cach of these factors separately.

The contradiction between the increasing demand of the
masses for education and the p()sslblhues for satisfying these
nce(ls stems from [hc socxo eu)nomlc nature of bourgeois
it néiéssary for all strata of socnety to have access to all levels of
education, including access to higher education. While some
headway is being made, the ruling classes set many official and
unofficial barriers before the working masses in the realisation
of ‘their true educational potential.

The rapid growth in absolute and relative (in relation to the
national income) expenditures on education, a growth that
bourgeois scholars also view as a manifestation of the crisis, is
“unjustified” only from the narrowly egoistical, bourgeois
point of view. “Investment in man” is not only more humane
but also extremcly economical (as was noted above) in_the
affairs’ of society. However such investment lics beyond the
purvnew of private, entreprencu rial interestsf Morcover, ra-
tional expenditures on education, in terms ofl the interests of
society, cary only) be realised through a close, scientifically based
ronrdmanon ()f\natlondl ‘plans for educatlon and plans for
developing the nations cconomy. Thls liowever, is possible
only under socmhsm >
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In most countries, there is in fact a disparity between the
quality of education and the demands of the scientific-
“technological revolution, and in most countries the educational
systems increasingly resist change. However, scientific
methodology demands that we examine all social processes,
including education, not abstractly, but in the context of
specific historical conditions, keeping in mind the decisive
influence of the socio-economic structure. As is well-known,
superlicially similar phenomena in different social systeins can
have entirely different import. Consequently, an abstract focus
on the problem of the “crisis in education” is not enough. A
more concrete approach is required, one that takes into
account the fact that the educational system is determined by
larger _ systems—by _socio-economic _ structures—a cir-
cumstance that has till now remained beyond the purview of
bourgeois scholars. For a more substantive treatment of the
question, one must examine the actual contradictions that have
arisen in the educational systems of the capitalist countries.

¢

- 2. THE CRISIS OF THE BOURGEOIS EDUCATIONAL SYSTEM
FROM THE STANDPOINT OF ITS ECONOMIC FUNCTION

The contradict:)ry state of affairs in education in developed
capitalist countries is graphically evident in the United States.
On the one hand, that country demonstrates the maximum
that can be achieved within the framework of bourgeois
society. In the number of students, teachers and college
instructors, in financial expenditures and technical equipment

“for education, .the United States has left all other capitalist
countries far behind. In 1971, for every 10,000 inhabitants,
.the US had 269 students, while Great Britain had 87, Italy
110 and the Federal Republic of Germany 70. Of the
110,000-120,000 million dollars annual expenditure for edu-
cation in the capitalist world, more than half was spent in
the United States.?{In education, the US is the “showpiece”
of the capitalist world)On the other hand it is here that
social antagonisms withih the educational system show them-
selves at their sharpest and eat away at the bourgeois school.

Here we find the educational system unable to meet the
requirements of social progress.

(

“WORLD" CRISIS IN EDUCATION _ 97

Inasmuch as the US is the most developed capitalist
country, in it we can see the changes that the educational
systems of other capitalist countries will have to undergo. In
other words, a study of American education gives us the key to
understanding the essence of many problems that the
bourgeois system faces as a whole.

The “crisis in education” is an extremely complex and
multi-faceted .phenomenon. It is expressed, first, in the fact
that opposition between the economic and social functions of
the bourgeois system of education takes to the extreme the
disparity between the latter and the objective needs of
scientific-technical and industrial progress. A new situation has
arisen, where people remain unemployed even when theré€ is a
demand for labour, because their skills and, especially, basic
level of education do not permit them to meet the rapidly
changing demands of technical progress. Bourgeois econo-
mists even have a name for this sort of unemployed worker (to
be distinguished from the “technologically unemployed” of the
19th century)— unemployable, i.e., “incapable of bt?ing em-
ployed” — concealing the fact that the “incapability” is caused
by the capitalist social structure and not by technology.?

The fundamental reasons for unemployment lie not in an
inadequate level of skills or education, but in the socio-
economic conditions of capitalism. In the US, despite the
increase in the educational level of the population and the new
policy of systematic governmental intervention in the profes-

sional training of working people, the number of unemployed

s steadily increasing. Ammong the unemployed are engineers

and technicians, administrators and even scholars. According
to a forecast by A. Carter, Vice-President of New York
University, from 30 to 50 per cent of the young scholars who
are now in some phase of their training may find themselves
without a job in the 1970s and early 1980s.

Those who suffer most from unemployment are the poorly

educated. The percentage of the unemployed is particularly
large precisely among those with little education. For example,
those who have not finished secondary school are unemployed
twice as often as secondary school graduates.

Along with this, the quality of education is becoming more
and more important. The level of education (even though
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sometimes, formally, quite high) of the majority of those who
have studied in ordinary, i.e., not elite, schools, does not allow
them to master the complex, modern specialities or to change

_their skills and type of work. The unsatisfactory state of
general education is apparent in the economy. One of the most
important needs of today’s economy, with its constantly
developing technology, is flexibility in the professional qualifi-
cations of personnel. More and more employers in Europe
complain, not of a lack of special training ammong young
people, but of their inadequate general education.

Today, complete secondary school graduates are more
readily taken on as factory workers than incomplete secondary
school graduates with a technical bias. To master modern
trades, one needs a rather broad background in mathematics,
physics, chemistry and other natural sciences.

This has shown how pernicious is the principle of dividing
secondary schools into those that prepare students for college
and serve basically the privileged strata of society and schools
for the working masses that prepare their charges for work in
production. The traditional bourgeois policy of two types of
education has shown itself to be economically unsound.
Therefore the ruling classes themselves, paradoxically, are
forced to voice alarm at the low quality of the working people’s
education. .

In the US, the traditional policy of the ruling class of
doommg working people toa second-rate, ersatz education was

p SUb_]CCtS were included in the school
cumcula that did not teach pupils chemistry but rather how to
" use disinfectants — not physics but how to drive and take care
of a car —not biology but how to find a zoo. The fundamental
principle of pragmatic pedagogy, “to teach what is necessary
for life”, despite extreme utilitarianism and demagogy,
commanded the respect of the traditional American business
mentality and ‘enjoyed wide popularity.

Thus, amidst tremendous progress in science and technolo-
gy, not only were the class hours of disciplines such as physics,
chemistry and mathematics reduced, but sometimes these
subjects were eliminated entirely from secondary school

/
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curricula. From the beginning of the century right down to the
1950s, the proportion of students studying mathematics and
the natural sciences steadily decreased. Only 25 per cent of the
secondary school students studied a foreign language and even
of this small number less than half studied a language three or
more years. However, disciplines that did occupy an important
place in the curriculum were meant to prepare the student for
his future life —secretarial work, typing, repair of machines
and domestic appliances, problems of the family, on engage-
ment and dating, retail trade, etc. At the same time,
substitution of one course for another (for example,
automechanics substituted for physics) was readily permitted
and everywhere the practice was adopted of letting students
pass on from grade to grade regardless of how well they fared.
As the American sociologist Arnold M. Rose wrote, “Schools

~push the children along from grade to grade without there

being the slightest possibility that they can learn much in the
grades to which they are advanced....” !

countries, too. In French schools, for example a vulgarlscd
form_of the_Montessori method acqunred great popularity.
Believin that the student has the ability “to choose his path
freely , supporters of these views have drawn the conclusion
that in principle the school pupil : should not be evaluated by
the teacher. This approach was viewed as an attack on
barrack-style dlsc1plme and on demeaning students. In prac-
tice, however, it denied the need for teachers to have any
effective pedagogical influence on their students. As a result,
students formally ceased failing while in fact the level of
schooling fell sharply. The teacher willingly relieved students
of the obligation to attend school regularly, and students often
ceased entirely to attend school. “Free” schools, then, were a
contradiction in terms— freedom from any education what-
soever led nany students, especially those from worker and

peasant families, to_drop out 1t of school.”

Young people with little or inferior education are unable to
master the modern and most needed trades and are the first to
swell the ranks of the unemployed. Moreover, the low quality
of workers’ general education has in recent years begun to slow

down the growth of labour productivity, especially in the
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United States., The scientific-technological revolution has
onfronted America with the questio :f]ust what is the
educational level of American citizens§>Are diplomas and
degrees a real measure of knowledge? THe conclusions drawn
by researchers have been bombshells: Harvard scholars
contend that barely half of the adult population in the US can
read well enough to understand an ordinary printed text.
Washington officials accused these researchers of using texts
that were too difficult. However, according to a Harris Poll, 13
per cent of Americans were unable to read the simplest
children’s verse, 24 per cent pf American adults were for all
practical, purposes illiterate.( This “functional illiteracy”, as
sociologists call it, is concentrated basically on the lowest rungs
of American class society. Yet official US statistics say that on
slightly more than 2 per cent of the population is illitcratc%
The poor quality of education in the US has assumed the
proportions ol a national disastet: every year, millions of
young people enter all branches of material and cultural
production, formally educated but in fact undereducated and
often incapable of carrying out their productive furtctions in
new conditions. This situation is aggravated by the widespread
falsification of diplomas. Documents of the Department of
Health, Education and Welfare reveal that the country has
hundreds of “education institutions” that often consist of
nothing more than a desk and a mailing address —they are
“degree mills”. The Federal Government has been helpless in
its struggle against tﬁi@y which relies on laws protecting

private enterprise.
Lowering fﬁe quality of and “devaluing” education proceeds

on the basis of a number of factors, among which the most
fundamental and important is the outmoded capitalist struc-
* ture. Surely the drop in the quality of education, the increasing
gap between the demand for education and the government's
ability to satisfy the demand, like the other above-mentioned
negative features in this area, are characteristic not only of the.
US, but also, in varying degrees, of all other (capitalist
countries. The bourgeoisie everywhere wants to have an
educated labour force. However, when ‘the ‘question of
increasing expenditures for public education comes up, the
bourgeoisie strives to reduce them as much as possible. The
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Canadian Tribune, organ of the Canadian Communist
Party, noted: “Monopoly capitalism will continue to need

more highly
op it. The
it..’s

trdined labour power, but will not pay to devel-
people need higher education but can’t afford

The peculiarity of the crisis in education in the most

developed capitalist countries arises despite the fact that there
is formally universal education at the elementary and some-
times even at the secondary school level; it arises despite the
relative widespread facilities for college education. In the US,

for instance
schools and
tion that the

ot correspond to the demands of the scientific-technological

, the problem is not that there are too few high

colleges, but that “inass”, i.e., “cut-rate”, educa-
overwhelming majority of Americans receive does

r"etifdllitf(_)n. In American education, the crisis is qualitative, not

quantitative,
Kerber and

according to the American_scholars August
Wilfred Smith.’ )

/

Meanwhile, the need for well-educated personnel grows so™,
quickly that it cannot be satisfied simply by educating the elite.
The scientific-technological revolution objectively has set a
demand not only for a higher level of education (at least
secondary education), but also a higher-quality education for
the whole working population —a demand that, as it turns out,
is in sharp conflict with the interests of capital. This
contradiction lies at the basis of the crisis in education and can

be remedied only when the capitalist system is overthrown.

3.

THE CRISIS OF THE BOURGEOIS SYSTEM
OF EDUCATION

FROM THE POINT OF VIEW OF ITS SOCIAL FUNCTION

The sharp disparity between the bourgeois system of
cducation and the social needs of economic and scientific-
technological development expresses only one aspect of the
crisis of the educational system. The second aspect that
bourgeois scholars tend to overlook is that the social function

of education

today has begun to work in a direction contrary to

the one that

capitalisin assigns it.

The dialec

tics of the bourgeois system of education are such




102 SCIENTIFIC REVOLUTION AND REVOLUTION IN EDUCATION

that the more the ruling class treats education as an instrumnent
for strengthening its economic and political domination, the
stronger the force within it that undermines and shatters the
existing order. Capitalism always strives to use the system of
education, especially higher education, as its main support in
the class struggle against the working people, against socialism.
As John Hannah, President of Michigan State i]mversity, said
in the autumn of 1961: “Our colleges and universitics must be
regarded as bastions of our defence, as essential to the
preservation of our country and our way of life as supersonic
bombers, nuclear-powered submarines and intercontinental
ballistic missiles.”

At _the,end of the 1950s and beginning of tl_;,g_vl_‘)_(_)_()s a

campaign ybegan_in _the US to_abolish(loyalty oaths,) to end’

discrimination against teachers for their political views, and to
improve scholarship programmes. It was at this time that
young people began to realise that “pure student” demands
could be satisfied not by “struggling merely for academic
(student) freedom, but for the freedom of the entire people, for
political freedom".’ By 1964-1965, students at Berkeley united

- the struggle for their own democratic rights with the struggle

for political freedom in the country and against the social vices
in the system of higher education and against racial discrimina-
tion. Police with billy clubs and tear gas confronted the
students and made arrests. In response, 80 per cent of the
27,500 students went on a strike lasting several days. Progres-
sive_professors_supported the students. Many(lawyers)volun-

teered to defend without pay the arrested students. The
workers also came to the support of the students. Members of
the Teamsters’” Union refused to drive through the student

picket Tinés.
" In Apnl of 1968, students from Coluinbia University, one of
the olcrEEt—lmrsities in the US, supported Black youth in
opposition to racism and demandethZEe_UHiversity break its
ties with the -military-industrial corporations. In 1968-1969,
student unrest flared up in other universities, among them
Harvard, until then a staunch bulwark of American im-
perialism.

In 1970, the( was a_new powerful wave of student

It
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demonstrations. is especially significant that it was in
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connection with the celebration of May Day heliday — the
international day of solidarity of working peopleg- A
and Kent State held massive political anti-war demonstrations,
strikés; and meetings. The National Guard confronted stu-
dents at Kent State and made May 4 “Bloody Monday”: 4
students were killed and 12 wounded. The shots at Kent State
echoed throughout the whole country. Almost 2,500 institu-
tions of higher education, including 900 junior colleges, i.e.,
practically all higher and specialised secondary institutions in
the country, became involved in one form of protest or
another. The actions were sharply political and anti-mili-
tary. o

American political figures and scholars often try to present
the “rebelliousness” of students as though it were, first of all,
not political in nature but merely students on a spree and,
second, as mainly undertaken by students who are not serious
and are not doing well in college. Sociologists cite the “con-
flict of generations” as the reason for student demonstra-
tions. Lewis S. Feuer, for example, feels that it is simply an in-
dividual case of the Ocdipus complex—a son’s revolt
against the father’s power—and that this revolt is univer-
sal: it occurs without fail in all past, present and future
societies.

But even the findings of American sociologists refute these
assertions. For example, the grade point average of students
actively participating in the Free Speech Movement at Berkeley
was higher than average in the University. Students doing
poorly were underrepresented in the political movement.
Student activists characteristically were seriously concerned
about working in the name of national and international goals;
in their personal value systems, an important place was
reserved for ideas, art, and music. On the contrary,
young pcople with a low level of political activism were
concerned most of all with values such as marriage, family,
career.

Secondary schools do not remain on _the_sidelines during
s\g—c-!rilwggr‘mgilfvﬁemonstralions, strikes, confrontations with
police—all the forms characteristic of student unrest in higher
education are being taken up even by high-school students.

Senior pupils form groups and underground newspapers

that Yale
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appear( Pupils oppose standardisation, formalism in instruc-
tion, blind obedience to the authorities, and the divorce of the
school from social life.) This movement is assuming a more and
more organised and serious character. If at first the grounds
for demonstrating were that students did not like certain
subjects or were not allowed to wear ultra-fashionable clothes
to school, now more and more they express dissatisfaction with
the domestic and foreign policies and with the prevailing social
structure. .

Teachers, who were always considered the traditional

bulwark of power and “order”, the most “dutiful” and
conformist socio-professional group, today enter the arena of
class struggle more actively and decisively. Not so very long ago
many of its representatives considered it “improper” to enter
trade unions or_to take part i_ﬂq‘__llng\-f'g‘:_ bargaining. Today,
teachers_actively use_the_specific_tools _ g_fﬁt_bgﬁ(p?gg!g@ rgia_m}
struggle —strikes, political demonstrations, mass _meetings.
They demand not only an increase in pay but a democratisa-
tion of the entire educational system, and an end to racial
discrimination. ) '
" Michel de Saint Pierre observes that the teacher considers
himself a “veritable intellectual proletarian”.® The most
progressive teachers and instructors are wholeheartedly taking
proletarian political positions and are joining the ranks of
Communists.

These tendencies in_bourgeois education are characteristic
of all capitalist countries. Even_the British educational system,
carefully tuned and infused with century-old traditions, is
more and more often working away in a direction contrary to
the desires of its proprietors. In London, at the end of the
1960s, 2 week did not go by that hundreds and frequently even
thousands of young people did not stage demonstrations
against the Government’s policies. Student protests, sit-ins,
seizure of university premises, etc., have become one of the
main topics in the newspapers.

The wide-ranging student movement in_France reached a
peak in May of 1988~ Student organisations, in protest against
the introduction of police force in universities, police occupa-
tion of the Latin Quarter, in protest against mass repressions
and the provocations of fascist groups, called for a general
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strike and were supported by the French Communist Party and
French trade unions. The Government was no longer able to
counteract the protest movement by new acts of violence and
was forced to retreat, having satisfied many of the strikers’
demands.

According to the UN data, “student disturbances” have
troubled 50 countries in recent years. They continue to flare
up anew in different regions of the world.

The majority of the participants in the student movement
are still ideologically and psychologically dependent upon
bourgeois society. They underestimate the significance of
organising, of a broad unity of action, they are not armed with
a scientific, revolutionary outlook. Psychologically, the majori-
ty of students are characterised by individualism, reinforced by
the influence of the ultra-left groups. Nevertheless, criticism of }
the bourgeois system of education is more and more turning (/
into_criticism of bourgeois policy, economies, culture and |
morality, and the objective logic of this struggle leads more and |
more to conclude that an alliance with the proletariat is/
needed.

Cominunists regard highly the rise of the youth movement :
and especially the student movement; and actively take part in S
it; they explain the danger of every kind of pseudo- .
revolutionary, leftist ideas, juxtaposing to them the ideas of
scientific socialism and showing that “only close unity with the
working-class movement and its communist vanguard can
open for them truly revolutionary prospects”.! The Com-
munist Parties feel that the struggle for the democratisation of

education is an_important and indispensable aspect of the <_'__...~~ 
general struggle for democracy, which in turn is a component
partofthe strug »!g_forézcialism. They strive Tor the realisation
ot consistent and decisive progressive changes in the educa-
tional system and in accordance with this they formulate
concrete demands and specific programmes for practical
activity. '

Thus, the crisis of education in developed capitalist countries
has affected its economic, as well as its social function, and is g
one of the concrete expressions of the aggravation of the -
contradiction between labour and capital, of the heightened EE
intensity of the class struggle. '

[
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4. THE CRISIS IN EDUCATION. \
LOOKING FOR A WAY OUT OF THE CRISIS

Thus, as has been shown above, the crisis in education is
connected primarily with the contradiction between the new
demands of the scientific-technological revolution and the slow
pace of education. The dialectical contradiction between
education and the objective needs of material production and
science, a contradiction necessarily arising at a specific stage of
the development of modern forces of production, is implanted
in the social antagonisms of capitalist society, antagonisms that
take the contradiction to the extreme and prevent its
resolution. * The objective demand of the scientific-
technological revolution—to provide all working people with
high-quality education—enters into irreconcilable conflict
with the interests of the ruling classes, a conflict that cannot be
resolved within the framework of the capitalist structure. This
is the essence of the contemporary crisis of education.

The crisis manifests itself concretely in developed capitalist
countries, in the fact, first, that the bourgeoisie con-
tinues—contrary to the demands of the sciehtific-
technological revolution—to limit in every, way possible
working people’s access to higher educatio_r;JThis leads in
practice to two types of schools: one for the ruling elite and the
other for the working masses. Second, the “second-rate”
education that the overwhelming majority of working people
receives is in ever-growing conflict with the new demands of
production. Third, -within the bourgeois system of education,
tendencies arise that undermine its social function and act not
to reinforce the capitalist structure, but to undermine it.

The crisis of education is connected above all with the sharp
aggravation of class antagonisms in all areas of social life in
capitalist countries and consequently also in the area of
education. The “world-wide crisis in education” that so many
in the West now talk and write about is, in fact, a crisis of the

bourgeois system-of education, one of the concrete manifestations of tiV

aggravation of the general crisis of capitalism.

In socialist countries there are no classes or groups secking
to oppose the enlightenmentof the working masses. Therefore
the contradiction connected with the gap between education
and the needs of production and science does not assume a

\
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planned development of the economy and cuiture. )

Of course, it does not follow that no problems or difficulties
at all arise in the process of the development of the socialist
system of education. The resolution of the contradiction
between the development of education and the area of
production and science demands exceptionally great efforts,
scientific research and at times a difficult struggle between old
and new. Expanding the scientific-technological revolution
depends to a tremendous extent on success in these areas.

The scientific-technological revolution has become one of
the main sectors in the historic competition between capitalism
and_socialism. Bourgeois political figures and scholars now
realise this. It is indicative that this argument should be made
by the oft-mentioned American sociologist Peter Drucker, who
perhaps most clearly expresses the basic position of modern
bourgeois science in evaluating the significance of education.
Drucker writes:

““The Battle of Waterloo,’ it is said, ‘was won on the playing
fields of Eton.” Perhaps, but no one asserts that it was won in
Eton’s classrooms. “The Prussian schoolmaster,” another saying
goes, ‘defeated France in the War of 1870 that created imperial
Germany.’ But long ago this was exposed as empty boast; the
credit belongs to the German railway and the German
armaments designers.

“With the launching of Russia’s Sputnik, however, the old
pleasantry became a grim fact. The higher education of a
country controls its military, its technological and its economic
potential. In an age of superpowers and absolute weapons,
higher education may indeed be the only area in which a
country can still be ahead, can still gain decisive advantage.

“The greatest impact of the educational revolution is
therefore on international power and politics. It has made the
supply of highly educated people a decisive factor in the
competition between powers for leadership and perhaps even
for survival.” 12

And, as George Bereday, a professor at Columbia Universi-
ty, writes: “It was true that education, the great traditional
generator of American dynamism, had begun underpro-
ducing.” 1®

(crisis character and is successfully resolved in a process of the
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Political figures, scholars, pedagogues, journalists and milit-
ary figures in the USA all began speaking of the rottenness of
the American educational system, of the gap between the
American and Soviet systems. The complacent belief of the
overwhelming majority of Americans that the US had
surpassed the whole world in the area of education, too, gave
way to general disillusionment and the admission that a crisis
existed in their system of education.

The impressive successes of the Soviet Union force the
American ruling circles to reassess the state of education in
eleméntary schools, high schools, colleges and universities and,
moreover, to reexamine the role of education in relation to
economic, . scientific-technological, political "and”" military
matters. N
~Admiral Hyman Rickover, the “father of the atomic
submarine”, said in an interview early in the 1960s that
education was an area in which the United States had entered
into serious competition with the Soviet Union, and the nation
that would win this race would be potentially the dominant
nation. On another occasion he stated that the seriousncss of
the Soviet challenge was not that the Soviet Union had military
superiority but that_it_threatens the United States by its
systém ol educatipn.!4

The Soviet Union in no way threatens anyone, but these
statements are, first, indicative of a recognition of the success
of Soviet schools and, second, reflect the fact that since 1957
competition with the USSR has become a leitmotif in America’s
educational policy.

_ These statements are not merely the personal opinion of the
"Admiral, they express to a great extent the opinion and basic
position of the American ruling circles, aware of the fact that
under present conditions the outcome of the struggle of the
two worlds is being decided in the area of scientific-
technological progress, and consequently—in the area of
education. They also understand education’s exceptional role
as a factor in economic growth and military inight and as the
most powerful political and ideological weapon. It is no
accident that education today holds one of the most important
places in the strategic plans of American imperialism. Since
1957, the US has been making great efforts to concentrate its

(Dewey, “who structured the school on n
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gigantic financial and material-technical resources to overcome
the crisis in its educational system, to raise its effectiveness and
to make headway in this area.

In 1958, Congress passed a law_with a title unusual fo
‘peacetime, the National Defence Education Act, and in the
next years Congress produced more legislation in the area of
education than it had in the entire first half of the century. The
number of students in 9th and 10th grades and in colleges has
more than doubled over the past 20 years. James Reston has
noted: “Later, by dramatising the already-existing competi-
tion between the United States and the Soviet Union in
technological achievement, Sputnik_set off an unprecedented
wave of federal support for higher education and research.
The height of this wave is easily measured: during its first 174
years, Congress voted less than $6 billion for education; the
89th Congress voted more than $9 billion.” '3

Great attention began to be turned to the question of
expanding scientific study of pedagogy, of the psychology,
economics and sociology of education. In _March_ 1970,
the US President suggested in a special message to Con-

§Lgss;“§dﬁcati011 for  the 1970s; Renewal and Re-

form™ —expanding (research )in the area of-education, and
creating a_special fund for _irmplqupﬂgingéi’nnovations>and
necessary/reforms. A special federal commission considered it
necessary to bring the allotment for scientific research from 5
per cent of all expenditures on education in 1970 to 4-6 per
cent by 1980.'¢

Significant steps are being taken to improve the quality of
teaching in public high schools and universities. Teachers
todzjy_arq being forced to abandon the traditional principles of

‘ arrow utilitarian,
pragmatic approach to teaching and education and an
underestimation of the role of theoretical disciplines. Necessity

“forced teachers to give serious attention to the academic

disciplines, especially mathematics, physics, and foreign lan-
guages.

The conditions of the scientific-technological revolutioné"/ 3

forced capitalism to change its tactics in education: no longer
having the strength to cut the working masses off from
education, including higher education, capitalism is forced to




110 . SCIENTIFIC REVOLUTION AND REVOLUTION IN EDUCATION

concern itself with improving the quality of education in the
natural - sciences in public schools. It is now facing the
roblem of maximising the system {or "brainwashing” the
working people in a suitable bourgeois direction by teaching
the corresponding_social_disciplines. Capitalism’is trying to
compensate for the forced enlightenment of the masses by
increasing political propaganda. A former President of Har-
vard University, James Bryant Conant, believing that the
ideological war with communism must be won in the schools,
said: “...To insure our future, we must educate the voters of
tomorrow, in whose hands vast power is placed....” "

All this testifies to the fact that American imperialism is
soberly evaluating the colossal power that education has under
present circumstances, _is drawing so ‘
sions in accordance with(class \goals. This power can be used to
(iree man just as it may be’—_§gvd~_toi enslave him, make him a

robot Jobedient to the ruling class. In the US, the system of
ducation has begun to be viewed as the “first line of defence”
in the struggle against socialism, as one of the effective means
of achieving political aims within the country and in the
international arena. August Kerber and Wilfred Smith con-
- tend that “education has become a cosinic race for survival”. '*
The reasons for the crisis of bourgeois education are not
bound up with errors and shortcomingsof leadership butin the
general historical regularities of development, as a result of
which the capitalist structure as a whole is unavoidably heading
toward a decline, toward a general crisis. Therefore the
attempts to find a. way out of the crisis in American education
from above are, in the final analysis, doomed to failure. We do
not rule out the possibility that the US monopoly capitalism
will be able. to use its tremendous financial resources and
scientific-technological accomplishments to carry out a revolu-
‘tion in the technical base, a revolution in the scientific content
and in the forms and methods of teaching and thereby sharp-
ly to increase the productivity of the labour of teachers and
students and increase the effectiveness of the economic func-
tion of education and enhance its role as a factor in accelerat-
ing scientific-technological progress. Nor do we rule out the
possibility that American capitalism will succeed in modifying
or adapting the social function of education to meet the con-

d }dréwi"ng some practical conclu-
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ditions of the modern scientific-technological revolution
s0 that it will to a greater extent meet the needs of its class
interests and political tasks. In the final analysis, this will lead to
a tremendous aggravation of social antagonisms in the country

as_a whole as_well "as” within the system of education.

Never.theless, it is quite possible that at a certain stage
American imperialism will become significantly more active
than heretofore in using the system of education as a weapon
in the struggle for strengthening its position within the country
and in the international arena. The battlefront of the struggle
of the two worlds in the economic, poiitical and ideological
areas has today become, in many respects, the school.



CHAPTER SIX

THE REVOLUTION IN EDUCATION—
GENERAL TENDENCIES, PROSPECTS, QUANDARIES

1. ACTUALISING EDUCATION:
COMBINING EDUCATION WITH PRODUCTIVE LABOUR

The most important task of education today is to further
improve content. This means not simply raising the level of the
students’ knowledge, but an improvement aimed at bringing
knowledge into closer correspondence with the socno-po‘lmcal
goals of society, with the demands of the economy and science.
This sort of improvement will be an actualising of education.
This concerns the general schools as well as voc;guonal schopls,
specialised secondary schools and higher educational establish-

. ments. -

General schools offering young people a general secondary
education are, in the USSR, the most widespread. The goal of a
general secondary education, notes the Soviet philosopher E.
Ilyenkov, is to guarantee to every membc‘er of society the
opportunity to discover without hindrance “the leading edge
of human culture, the frontiers of what has been done and
what has not yet been done, of what is knov»jn and what is not
yet known” ? and then to choose freely in which area he should
concentrate his personal efforts: in physics, in tthnology, in

etry or medicine. How well a school can implant the

. fundamentals of education will to a decisive degree determine

the success of the further training of an individual and his

potential for mastering a modern profession. It is no

coincidence that the Fundamentals of Legislation on Public
Education défine the general school as the basic institition for
the universal secondary education of young people.

The future of secondary schools, the improvement of the
forms and methods of general education, has been the subject
of heated discussions and has provoked diametrically opposing

-
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points of view. Keeping this in mind, we will examine the
problem of actualising education in an attempt to define the
basic ways to improve the content of teaching and upbringing
in the general education school. ‘

Oge of the main ways to actualise education is connected
with polytechnisation&md combining education with produc-
tive Yabour. While thé problem of polytechnisation has been
treated substantively in the works of many Soviet pedagogues,
the notion of combining education and productive labour
remains to this time one of the problems that has been dealt
with least in theory and in practice. Moreover, a number of
scientific studies even question its validity at the present time.

Actually, in the 1920s and 1930s, education and labour were
combined by P. P. Blonsky, S. T. Shatsky and A. S. Makarenko.
Some astonishing results were obtained, but, unfortunately,
they were not widely known.

Attempts to implement the notion of joining education with
productive labour were undertaken at the end of the 1950s
and early 1960s, but the results were not particularly hopeful.
Studies by sociologists demonstrated, first, that on the whole
the orientation of students toward workers’ trades remained
weak and, sccond, of those graduates who began work, only a
small percentage (14-21 per cent) used the special skills they
learned in school. In the overall figures for Leningrad,
secondary school graduates seeking employment in the
profession for which they had been trained made up only 2 per
cent of newly trained skilled workers.’> “An unwarranted,
narrow specialisation in school, reinferced by ideas of profes-
sional orientation, produced no little confusion in the theeréti-
cal realm and in the practical preparation ef the new
generation for employment.... The actual professional training
of secondary scheol students in the 1959-1965 peried was, as
experience has shown, unsuccessful,” concludes the Seviet
sociolegist V. R, Polozov.

Many instructors, however, incorrectly understood the
essence of the criticism directed at them and began to make
mistakes of an opposite nature. They often reduced the task of
polytechnisation in school to a general acquaintance with the
principles of modern production, to excursions to enterprises,

to talks about some of the most widespread professions.

8613
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The resolution of the Central Committee of the CPSU and
the Council of Ministers of the USSR of August 10, 1964, “On
the Change in the Length of Preparation in General Secondary
Polytechnical Schools Offering Industrial Training”, shows

. that ending the professionalising of students does not exclude
it when there is a suitable material base and good instructors.
In practice, because of the lack of class time and [unds lor
industrial training in the overwhelming number ol schools,
student shops and workshops were closed. By 1969 the
number of schools without experimental plots almost doubled
and the number of students in the student work teams on
collective and state farms dropped noticeably.”

A number of scholars today try to justify this situation
theoretically, feeling that the idea of combining study with
productive labour is outmoded and juxtaposing to it the notion
of polytechnisation. They even assert that V. I. Lenin
supported the idea of combining schooling with productive
labour only before the revolution and that in the period ol the

. s creation of the Soviet school he was “in principle against
A introducing children under 17 years of age to productive
labour under socialism”*

Such assertions do not correspond to reality. Lenin never
dismissed the idea of combining schooling with productive
labour, on the contrary, he actively supported it. In the Draft
Programme of the RCP(B), for example, along with the
demand for “implementation of free, obligatory general and
polytechnical education” there is a point on “the closest
connection between schooling and productive social labour of

_the child”. Lenin, as all his well-known works and documnents
show, decisively opposed only attempts to replace broad
general education in school with early specialisation or narrow
professionalism of the child.®

i The new school, stressed A. V. Lunacharsky in his report on
e September 26, 1920 to the Third Session of the All-Russia
e Central Executive Committee (VTsIK), besides providing the

principle of knowledge through labour, puts forth the
slogan —knowledge of labour itself, varied knowledge in
which labour is connected with all of science, on which it relies,
and with the whole world in which it operates. “With this
goal,” he said, “we advanced to the forefront Marx’s idea of

PRIV
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the necessity of a close union of schooling and labour — labour,
of course, which 1s the most modern, the most scientific, i.e.,
factory work.” This is why Lenin, who attended this session,
made the following note: “(8) the union with productive labour
(not=the petty-bourgeois trade school)

[ I . .
TOtR];f?onnecuon of the school (2nd level) with the FAC-

‘i'\)()TE The principle of combining schooling_with productive

labour is one of the first_principles in the Marxist-Leninist )
theory of communist education. In RKis” Crifigue of the Gotha
Programme,” Marx came out decisively against completely
forbl‘dding child labour, on the grgunds that it was not only a /
utopian but a reactionary demandd{For in the early combining J
of productive labour with education, he saw one of the most 2= \
powerlul means for reconstructing society and felt that “in a
rational state of society every child whalever, from the age of 9 i
years, ought to become a productive labourer...”yﬁ{ els also
observed that productive activity beginning in_childhood
ensures a practical foundation for scientific training.’

/" Socialist society of course cannot permit child labour in
production when it is detrimental to the child’s physical ~ . /
well-being. But combining schooling with labour (in certain /-
doses) and with physical training and_sports is entirely
necessary for ensuring the_harmonious development_of the '/
ln_'d_lv_lq_lifil. Lenin could not conceive of an ideal fﬁiﬁfé-éaciety
without a combination of education and productive labour. He
wrote that “...neither training and education without produc-

tive labour, nor productive labour without parallel training

and education could be raised to the degree required by the

presefltmlevel of technology and the state of scientific know-

ledge”.
BoElrgeois scholars, metaphysically juxtaposing theory to
practice, Insistently stress that combining education and labour
Iov'veis the intellectual value of courses. The Marxist-Leninist
principle of combining education with productive labour and
the_polytechnisation of the school provides for a high level of
general education and theoretical training. At the same time i
realising this principle to the full extent demands a profound &—o.
r_evo]uu?n in the entire system of public education. Attempts to
mechanically adapypolytechnisation and productive labour to

f /’M%:’..ﬂ
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the traditignal content, forms and methods of school instruc-
tion Eavteen successful.

As is apparent, there is no exact definition of the goal of
combining schooling with productive labour. The goal must
not be to provide fully qualified workers for modern
enterprises (however, even this is not overlooked: for example,
tractor drivers, chauffeurs, and machine operators.are success-
fully turned out by many schools), but it must be(firs) of all, to ,
give graduates a positive orientation toward the workers
professions and in doing so it should to a certain extent resolve
the contradiction between a “pyramid_of desires” a.nd 2
“pyramid ‘of needs”. Second, the goa! should. be to *lllsl'l"
interest and love for physical labour, rational attitude to social

" production, to the national welfare Third, 1t should _de\felop
thie hiabit of collective Iabour, develop economic-organisational
skills, the ability to drive cars, to master the skills of electrlcal
repairmen, carpenters, machinists, to uuc.iertake the minor
repair of motors, radio repair, etc. All this wﬂl‘allow S[l'ld‘Cl'lts to
master in a short time a(wide rangeof technical specialities at
menterprises.;As . K. Krupskaya wrote: “Qur_secon-

- dary schools must arm pupils with the working habits nccessary
for modern technology and thus prepare them for 2 great

» 1l

Humber of prplessions. .
At the present time, it is apparent that it is necessary to teach

everyone how to use computing technology, to wor]< w.ith
vatious automated equipment. This approach, in cgmbmauon
with broad theoretical preparation and polytechnical knowl-
edge, can assure the education of “people who know how to do
everything"—net know-it-alls, but people who in a short time
can master. successfully any profession and freely adjust to
modern production, can transfer as required or as they wish
_from one type of work to another. ’ .
The difficulties of thisimpertant undertaking, as the practice
of the leading Soviet schools and enterprises show, can be
overcome. Student production teams have fully proved their
worth and are used widely in(rural) areas. Working in such
feams, students acquire rather broad production skills and
become acquainted with_basic agricultural machines, with
different types of internal combustion engines and electric
motors, and they drive and repair cars, tractors and self-

——— ——
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propelled combines. Along with this, students learn field
management, animal husbandry and the economics and
organisation of production. -

Practice shows that all this brings good results. Thus, while a
survey of the graduates of rural schools in the Novosibirsk
Region where there was no practical work showed that only 5.3
per cent wished to choose a profession connected with
agriculture, in schools where student teams were organised
and worked well, half and more students opted for agricultural
professions.

Important joint work in preparing students for agricultural
work is carried on, for example, in the Pashskaya secondary
school and the Pashsky state farm in the Leningrad Region. A
student production team has already been working at the state
farm for many years. As a result, of the young people finishing
school in"the past 10 years, 180 have chosen to work as tractor
drivers, 125 have become chauffeurs, more than 170 have
conme to the state farm as trained field ¢rop growers
and stock-breeders. Many of them combine work with
studies at ligher educational institutions. The school has
repeatedly  participated in the Exhibition of Economic
Achievements of the USSR because of its efficient organisa-
tion of the socially useful labour of its students in agricul-
ture.!?

. In_cities, it is much more difficult to introduce students to
productive labour. But here, too, practice shows that if one has
the desire, a lot can be accomplished. Extremely interesting
types of combining schooling with productive labour have been
developed in Moscow. Approximately 4,000 senior pupils from
23 secondary schools in the capital engage in production and
minor technical design at Moscow’s experimental Chaika
factory. Each of them goes to the factory once a week. They
work in Tour main production shops. The electrotechnical
goods shop produces electric micromotors, the radio engineer-
ing shop handles miniature radio components, the sewing
shop—doll clothes, and the print shop— printed matter. It
should be emphasised that the most labour-consuming opera-
tions here are handled by adults. The factory administration is
also made up ol adults, but the student division parallels the
administration with its own foremen and shop superintendents
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and student management. The students take an interest in all
the concerns of the various services —the duties of the chief
designer, of the head process engineer, of the production
planning department. They take part in working out new types
of products and do laboratory work.

Chaika products are delivered to 128 cities in the Soviet
Union, as well as abroad. More than 500 research institutes,
laboratories and design bureaus are Chaika customers. tThis
factory is a profitable enterprise, and brings in a considerable
income.’

Unfortunately, this interesting, long-standing experiment
has not received all the serious attention it deserves. It is
quite possible that it will allow us to find the most effective
ways to bring about the polytechnisation of the general
education school and combining schooling with productive
labour.

Enterprises participating in work-study programmes arc
playing an important role in the solution of these problems.
Stavropol Secondary School No. 8, for example, has been
successfully carrying out production training for 10 odd ycars
with a machine-building plant. The school and the plant have
established a general programme of training graduates as
electrotechnicians. Experienced engineers conduct the
theoretical part of the studies in the plant’s laboratories. The
students work in_the plant four hours per week. In addition,
excursions and meetings with advanced workers and heads of
the enterprise’s major services are organised regularly for
pupils. It is no coincidence that many of the graduates of the
school wind up working in the shops of the plant.'*

*The experience of the collective of the Baranov Motor
Works in Omsk ‘is interesting and indicative. The Baranov
Works sponsors five local schools. The works has organised six
production shops and furnished equipment. Each school is
assigned a foreman for industrial training and the necessary

personnel. Programmes have been worked out to correspond
to the requirements of 2nd and 3rd grades of wage rates and
skills. -

Of what direct use is this to the enterprise? First, the schools
sponsored have become an important source of professionally
trained workers. Thus between 1963 and 1973 the works gave
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certificates to 1,266 students working as turners. About half of
them now work at the works. Of 142 graduates from the
1971/72 school year, 81 began work at the sponsoring

/.

enterprise. Moreover, most _of them were already rated in s

the 2nd and 3rd grades) Second, a_close bond between the
school and the _works assures the direct influence of the
working class on the process of educating worthy successors.

It _assures that a deep respect will be nourished among youth
for théTngh callmg_gfihe worker \['his is an effective method
of “professional orjentation. As the enterprise’s director,
P. Grigoriev, said: / For the young worker, the factory should
begin with school. T

“The experience of leading schools convincingly shows that
the problem of combining education with productive labour
can be successfully solved. Moreover, this experience testifies
that the majority of villages and cities, workers’ settlements and
major industrial centres have a tremendous unused potential
for combining education with productive labour.

The gradual transformation of vocational schools into
sccondary schools is of fundamental sxgmf’cance in the
solution ol tlic_problem o combining education” with pro-
ductive Tabour. In"1974, there were about 6,000 vocational
schools, with an enrolmnent of 3.1 million young people.

Research conducted in the Ukraine has shown that workers
finishing vocational schools of the new type work 5-6 per cent
more productively than those trained at ordinary vocational
schools and 15 per cent more productively than those trained
on the job. A youth receiving a secondary education along with
a profession ascends the ladder of job grades almost three

» 15

times faster than his peers and takes a more active part in

scientific-technical creative work. “A modern type of educa-
tional institution. is_bein created — the secondary vocational
chool, which combmegy a_secondary general school and |

ocational _training. Forms of organising the educational

procéss have been developed in which the study of the |
fundamentals of the sciences is organically connected with {
future_practical activity, and the study of theoretical and

H techpic
o inical subjects helps one consciously and firmly to master/
the(gel eral subjects.

”» |5)

Combining education with productive labour in a system of
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vocational training also requires major improvement. day, i* must not rest on a primitive, rule-of-thumb basis.
Nevertheless, it is significantly better than the_general educa- Technological progress, on the one hand, complicates the task
tion school. Therefore, bringing these two (systegys together of attracting the new generation to productive labour, since
should be a mutual process: not ‘only y should the vocational production processes in the city and countryside are becoming
school become a secondary school, but the general education so involved that taking part in them demands ever lengthier
school must take up the best aspects of combining education professional training. On the other hand, the scientific-
with productive labour and to a certain extent it must adopt the technological revolution allows, in the process of training
experience of _preparing qualified workers. students, the use of comparatively easily operated, extremely
When the overwhelming majority of young people began efficient tools, which make labour interesting and are fascinat-
work lacking a complete secondary education, and when ing in themselves and in the way they are used. This creates the
secondary schools prepared their graduates primarily for material possibility, the social, economic and pedagogical
higher education, the question of combining education with expediency for introducing the new generation to productive
productive labour was not so urgent. Today, in connection labour. Such an introduction will not detract from but, on the
with the transition to a universal secoudary education and the contrary, bolster the students’ physical and spiritual develop-
further expansion of higher education, a significant portion of ment.
youth, especially 18-20 year olds in cities, do not develop a taste Without a doubt, the actual solution of this problem requires
for productive labour. And is this not connected with the ~ that we tackle a great many other complex problems, which are
defects and shortcomings in the raising of the new generation, ‘ being explored by many “Sovict scholars”and teachers."
about which so much is being written in the press and in : However, turning to pedagogical works and practice still does
scientific literature? ‘ not allow us to find satisfactory enough solutions to many
When we tell students about the necessity to care abou[ the urgent problems. Many problems demand special, basic,
cleanliness of towns and villages, to take care of nature, protect research. Nevertheless, the experience of the best schools \
it, this is, of course, all to the good—:However the effect of already shows that polytechnical training is effective only when
conversations and lectures will be incomparably greater if from ‘ it is organically connected with the productive, creative labour ,
an early ag_e_gt_udents amcrpate with adults in voluntary puch . o_f_tbe students. y
work on city and village lmprovement in cleanmg up parks in ‘ A great pedagogrcal mistake is being made in those schools&
'green airols” b—']ﬁmg bird-houses and feeding points for where production training is subordinated to purely academic
birds anrlmals in winter. Lenin said that we must tackle oals without _concern _for the social_utility of the students’
“educational (asks in such a way that € every day, in every village ' FaBour Often, school workshops mass- produce goods of no use
and city, the young people shall engage in the practical solution to anyone, goods that are later tossed in the scrap heap or in
of seme problem of labour in cemmon, even though the the trash. Perhaps we sometimes forget the words of
smallest or the simplest”." A. S. Makarenko, that the labour “which does not seek to
Talk alone will scarcely dcvelop in the students a love for ‘ create something of value is not a positive element in up-
physical labour keen inierést "in_ woiking proléssions and bringing”, that so-called student labour must be carried out
craftsmanship. "The “more scientific- technologlcal _progress with something valuable in mind that labour can create.!
brings everyday services to children, éspécially in cities, the less “In our work,” observes G. Legenky, a docent (associate
need there is fb""gierform manual labour as a daily necessity professor) at the Pedagogical Institute in Slavyansk, “the
and, in_the family, the inculcation” of respect for labour : problems of economics and pedagogy are often viewed as
disappears or leaves much to be aesired. being completely different, mutually exclusive. Therefore we

So that industrial training can meet the tasks of the present ' often do not view, in a pedagogical way, productive labour asa




122 . - SCIENTIFIC REVOLUTION AND REVOLUTION IN EDUCATION

basis of life. Student labour is selected with pedagogical goals
in mind. It is true that we often cite Marx’s thesis about
combining education with prodictive labour, but this has
become a 'fine point which ‘we are not always in a hurry to
make specific: in the final analysis, any kind of labour is useful
if only the young would work.” %

It is well known that the student workshops directed by
A. S. Makarenko produced not only extremely useful and
even quite intricate goods, they also guaranteed solid pro-
fits. Some pedagogues, citing the fact that this went on under
extremely specific conditions in the children’s educational
colony in_the 1920s and 1930s, consider this experience
inapplicable to modern general education schools. Of course,
directly copying the Makarenko experiment would scarcely be
of use. However, as practice shows, the productive labour of
pupils today can be organised seriously on a fully modern,
technical and economic basis.

There are, however, fervent opponents of such proposals.
Their students, they say, are so overloaded with schoolwork
and homework that all in all their working day is often up to
8-9 hours, i.e., a longer day than that of adults. Morcover, the
level of demands upon students’ knowledge is constantly
rising, with every year they must master morc and more
information) Therefore, the one type of work which students
can objectively carry out today is—sclioolwork.

At first glance, such arguments seem quite reasonable.
However, the question of overloading the students must be
viewed more concretely. Actually, there are many students who
waste a lot of time on homework, reading extra literature, at
times to the detriment of their physical development.
Moreover, all this talk of overburdening all or the overwhelm-
ing majority of students with schoolwork has no solid basis. In
truth, study time is usually much less than pedagogues and
parents think. The Soviet scholar and educator N. F. Kotov,
for example, relying on research data on students’ use of time,
concludes: .“...0One should sooner speak of the reverse, of the
generally smaller amount of time spent on study activities than
is permissible.” And, the time spent on schoolwork by the very
best and the poorest students does not really differ from
average time spent. St&e-nts “suffering” from remedial

B R L e e e A - e Al LS

REVOLUTION IN EDUCATION 123

work, it turns out, do not overload themselves with home-
work2l

““Overloading students who actually do spend too much time
studying at home is not a consequence of the great volume of
academic material but of the absence of sufficient skills for
independent work, the lack of an ability to organise work. The
child tires not from the abundance of information that he must
study, but because of the mechanical, monotonous process
of memorisation because of the low level of emotional energy
generated by monotonous work.

“Excessive work” occurs often because students’ mental
powers are not fully developed. In a similar way, a weight may
seem especially heavy to one athlete while more trained
athletes can pick it up with no particular difficulty. Therefore
the way to eliminate the overburdening of students, however
paradoxical this seems, is often to increase their mental
stimulation — which develops their intellectual potential. “In
educational publications,” said the Soviet Minister of Educa-
tion M. A. Prokofiev, “the question of the danger of
overworking or underworking students is legitimatcly being
raised. The first is gencrally recognised, but the sccond is
undcrestimated. We cannot but agree with the assertion that to
undcrwork the mind is not only to slow down its development,
but also to accustom it to limited thinking, to train it to think in
stereotypes, to reject all creativity.” 2

In resolving the question of a reasonable workload for the
student and of the expedient amount of time spent on
productive labour, one cannot apply a simple arithmetical
calculation, mechanically tabulating study time and working
time. If this approach is followed through, then one must
include in working time time for sports, for helping parents
with household chores and for other activities. Then non-
working time would include only time spent on physiological
needs and time spent “doing nothing”.

Marx, citing numerous reports from factory inspectors and
observations by teachers and sociologists, felt that the system of
labour alternated with study turns each of these two types of
activity into alternating periods of rest from the others and,
consequently, the child enjoys this more than uninterrupted
labour or study, since the child sitting in school from early in
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the morning-—especially in hot weather —is unable to com-
pete with the child who cheerfully and energetically comes
back from his work. A long, monotonous school day uselessly
increases the work of the teacher and pointlessly wastes the
pupil’s time, health and energy. \Mar)ydrew the following
conclusion:

“From the Factory system budded the germ of the
education of the future, an education that will, in the
case of every child over a given age, combine productive
labour with instruction and gymnastics, not only as onc of
the methods of adding to the efficiency of production, but
as the only method of producing fully developed human
beings.” 13

There are many grounds for believing that a certain increase
in the number of hours in the curriculum channcled into
productive labour in Soviet schools will not increase the
physical and mental strain on the student. On the contrary, it
will be a good release and will aid the greater productivity of
learning by raising the pace of study activities (usually students
work productively in class for 15-20 minutes). It is also quite

Ry

. possible that the total class hours (because of a quicker mastery

of material) can remain as it is or even be reduced. The
concrete solution of this problem is possible only on the basis of
further experimental research.

But along with this it must be emphasised that the problem
of increasing thel economic effectivenessjof students’ labour in
socialist society is always fully subordinated to the educational
task of producing.a_harmoniously dev oped personality. In
other wotds, raising the productivity ¢ olescents"labour and
the profitabjlity of expenditures on orgamsmg the combina-
tion of education with productive labour is justifiable and

‘necessary insofar as it is connected with positive educational

creative initiative and mdependent activity

Organising the labour activities of students should guarantee
the acquisition’ of{ technical knowledge and corresponding
work skills as essential parts of pelytechnical educanon}
However, in light of the scientific-technological revolution, the
concept of productive labour as a component of the education-
al process should be interpreted in a broader sense. For

fects, insofar as it aids the developmeﬁ of the students’
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example, in schools and in courses with a physical and
mathematical bias, the students may work predominantly in
laboratories, in computation centres or repair shops. Students
interested in medicine may become acquainted with it by
workmg several hours a week as orderlies, nurses, medical
assistants, as doctors’ assistants in hospitals and polyclinics..
/ Students with other intcrests will work in the food service,
;\‘ industry, trade, etc.

* The problem of combining education with productive
labour goes far beyond the framework of the general school
and has significance for the educational system as a whole. Applied
to the specialised secondary and higher school, it consists
primarily in closely linking theoretical instruction with produc-
tion work in an appropriate speciality.

Inadequacies in the practical resolution of this problem
seriously reduce the level of training of specialists and the
economic efficiency of education. The latter is seen, first, in the
excessive drawing out of the time it takes for young specialists
to adapt to their profession, to the enterprise and to the
production collective. It is seen, second, in the fact that the
potential to obtain an cconomic effect from the instructional-
production activity of students during their training in

~specialised secondary and higher schools is poorly exploited.
The isolation of educational institutions from real life has
negative consequences, too, in the theoretical knowledge of
their graduates.

In a resolution of 1972 “On Measures for the Further
Improvement of Higher Education in the Country”, the
Central Committee of the CPSU and the Council of Ministers
of the USSR noted, in particular, that many institutions of
higher education were still but weakly connected with industri-
al and agricultural enterprises and with research institutions,
and do not give enough attention to solving current scientific
and technical problems. The resolution envisages improving
the production training of students and for this purpese
strengthening the cooperation between institutions of higher
learning and specific enterprises. To acquire the necessary

practical skills, graduates of institutions of higher education -
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excercised by the ministries and departments under which the
enterprises and institutes work.

All this, no doubt, has a positive influence on the profession-
al competence of young specialists and significantly accelerates
and facilitates the process of their “entry” into industrial life.
At the same time, the problem of combining instruction with
productive labour in institutions of higher and specialised
secondary education involves a number of unresolved ques-
tions that require -many-sided, special investigations that take
the profile and specific nature of specific educational institu-
tions into account.

2. ACTUALISING EDUCATION.
REVOLUTION IN THE CONTENT OF INSTRUCTION

Actualising instructional content involves)on the one hand,
g Xhat the content of education is relevant to the needs

ol contemporary material _production, which _is_connected
(above all}with_the polytechnisation of instruction, providing
students with a Enowiedge of the scientific principles of
production and with the general technical knowledge neces-
sary for productive labour. On the other hand, actualising
education means adjusting its scientific content to the dynamic
-structure of contemporary scientific knowledge.

All_subjects must be taught, as the well-known Soviet
mathematician and teacher A. Y. Khinchin has demanded, in
precise accord with the principles of contemporary science, not
at a distance from it of several centuries.? In doing this, one
must_solve an_exgraordinarily difficult and_contradictory
didactic problem —{to combine the increasingly complex and
‘continually changing content of contemporary science with a
method of exposition fully accessible to students.)And this task
has remained to this day one of the principal stumbling blocks
not only for schoolteachers, but also for university instructors.

This problem cannot be solved by simple additions to
traditional courses or by a certain “renovation” of old material.
It is far from reducible to “selecting”, from the totality of
modern scientific knowledge, material for school or university

disciplines& Attempts to_simplify scientific content through

techniques Jin method have very little effect. This gives rise to
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the idea that modern scientific theories are inaccessible in
principle without an increase in the time devoted to prelimi-
nary training.

7 Many scholars consider it necessary in the near future to
increase the time of training in secondary school to 11-12 or
more__years and to set up a system of ‘“post-university”
education. While not rejecting in principle the possibility and
utility of doing this, it is appropriate at the same time to ask: is
it not possible to improve didactically the content of school
disciplines within the system of scientific knowledge itsclf? In
the Middle Ages, for example, university students often
mastered the theorem of the equality of the angles at the base
of an isosceles triangle only with great difficulty, and only
masters approached an understanding of _Pythagoras’
theorem, which is now completely comprehensible to 11-year
olds. Even Leonhard Euler insisted that imaginary numbers
are, by their nature, “impossible”, though he himself did a
great deal that they could be successfully employed in
mathematics. The real understanding of the essence of
imaginary numbers camc when it was discovered that a simple
gecometrical interpretation both of the imaginary numbers
themselves and of operations with them was possible. In an
analogous way, new scientific ideas and concepts are rapidly
becoming completely accessible and comprehensible because
the expanding intellectual horizons and growing cultural level
of students allow the use of new didactic models that appeal to
what is known and mastered.” Therefore there are no
permanent, absolute age or time limits of accessibility (from the
point of view of an average number of years or months needed
for study).

Investigators have concluded that it is possible to simplify for
didactic purposes the material of modern science and to
restructure almost completely all subjects of instruction in
secondary and higher schools in accordance with the logic and
structure of the science of our day. However, the practical
realisation of this task requires much expert labour and a
combination of deep scientific erudition with elementary logic,
knowledge of pedagogics and the psychology of students. Who
should take on this enormous work? Scholars advancing the
front of science often have no time for restructuring its rear,
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and problems of 'methodology usually interest them less.

Specialists in education, on the other hand, are as a rule not

sufficiently competent in what is being done on the cutting

edge of modern science. The Chairman of the Department of

Pedagogics at Novosibirsk University, Y. J. Sokolovsky, sees a

way out of this situation in forming a nexy_wsg:_ie_r_l_cgsa[ the
- intersection of pedagogics and other scientific disciplines — on-
~ todidactics. -

The object of. this new science should, in Sokolovsky's
opinion, be the analysis of the content of the appropriate
branches of modern science in their essence, but with the
purpose of interpreting them didactically. Such an approach has
allowed, for example, the Department of Pedagogics at
Novosibirsk University to devise for senior classes a com-
prehensible exposition of the “mysterious” theory of relativity
and modern ideas of molecular biology and genetics. This

- ensured both an adequately scientific level and the liveliest
interest of the students.

Such elaborations would be extremely useful in mmany other
areas of modern science. However, at present therc are few
enthusiasts. This is because, from the point of view of “major
science”, such intermediaries (“ontodidacticians”) make no
discoveries, and, from the point of view of pedagogics, they are
far removed from the traditional object of pedagogics, for they
are cencerned with the content and logic of specific sciences.
Yet, by removing numerous archaisms and other flaws in
existing courses of instruction, it is possible to bridge the gap
between the content of education and the spirit of modern
science. At the same time, according to preliminary estimates,
it is possible in this way to save 20-30 per cent of instructional
time.® °

A. A. Lyapunev, a Corresponding Member of the Academy
of Sciences of the USSR, felt that the existing ceurse in
mathematics in secondary school did net provide a basis for

—dealing with preblems that arose within the framework of the
higher school. So it is neeessary to restructure, from the point
of view of ontodidactics, the whole system of public education
from the kindergarten and general school to the university
and graduate study. And this must be done without extending
the period of education or overburdening the students. This
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puts heavy demands on the systematisation and rational
exposition of the material taught; these demands must be met
in the process of the ontodidactic reworking of the scientific
information.

Until now, the efforts of science have been directed almost
entirely to the production of new knowledge. Scholars now feel
that the need to direct a good part of mankind’s intellectual
energy to ordering the knowledge gained, to making it a means
for developing the intellect and abilities of the individual, is
growing. And also, we should note, to giving contemporary
scientific knowledge the form most rational from the point of

“view of its assimilation by the younger generation. It would

follow, in our opinion, that it is necessary to “legitimatise” the
ontodidactic tendency as an independent science in the family
of pedagogical sciences. Carrying out intensive investigations
within its framework will help to overcome that enormous gap
that has come between the content of education and the

. structure of modern scientific knowledge.
h> Under modern conditions, actualising the content of educa-
t

ion consists concretely, first, in increasing the weight of
theoretical disciplines and, above all, in raising the level of
mathematical training in schools. It has become necessary to
include in the secondary school curriculum a study of
programming and acquaintance with computers and their
potential. In the higher school it is necessary simultaneously to
increase sharply the number of mathematicians trained and

‘raise the level of their theoretical training, and, very impor-

tantly, to train mathematicians with a broad range of
knowledge and applied mathematicians for work in other areas
of science (economics, biology, sociology, medicine, technical
sciences, etc.). It is also necessary to increase the mathematical
training of all other specialists, including those in the biological
and human sciences.?

_Second, actualising the content of education consists in
fleshing out knowledge by fixing it with new techniques “that
make possible a more suitable and more rapid assimilation of
the knowledge accumulated and its effective use in cognitive
and practical activity”.?®

Third, actualisatior_%gygl‘yes shifting the L}CUS of instruction

from memorisation td teaching how to think Jto nourishing the
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need and ability to study independently and produce new
knowledge. Modérn instruction_should be not so much a
transfer of infgTmation as,an invitation to reflect on problems

“Taised by _the teacher.( Problem-centred instrﬁéfidﬁngst

become the principal means of instruction at all school levels.
~In new circumstances,” writes the Soviet researcher
A. 1. Markushevich, such habitual concepts as ‘the store of
knowledge’, ‘intellectual baggage’, ‘enrichment by knowledge’,
etc., which presuppose a change in man’s cognitive activity
through a simple addition of new to old, are unsuitable for
characterising the essence of the matter.” 3

The need to introduce elements of research into the process
of education is also caused by the fact that, in the conditions of
the scientific-technological revolution, an ever greater nuinber
of people have to search out and use scientific knowledge in
their work.

Fourth, an important aspect of actualising education is '

connected with its further differentiation both at the general
school level and at the level of specialised secondary schools
and higher educational institutions. In the secondary school, it

_is apparent that a number of subjects are furcating (physics

and mathematics, natural science and mathematics, and so on).
As N. K. Goncharov, a member of the Academy of Pedagogical
Sciences of thé USSR, notes, the differentiation of education,
with strict observance of_identical volume of knowledge in the
basic_subjects taught, enrichés schoolwork and elicits” and

“develops the interests of students, their inclinations and

abilities. Correctly organised, differentiated instruction is a
dependable basis for professional orientation. It allows a more
individualised approach to instruction.’’ Differentiation of
instruction must be complemented, too, by an integration of
-the content of education so_that the results of work in one

subject are supported, used and strengthened in studying
_HJ__..F,_- gl ,._M_._.]_.S._—V B hatyd o
other subjects. The problem of interrelating separate subjects
must hold a gentral place in the school curriculum.

st but not least, actualising the content of education will
show in a greater attention to th

tion to the'humanitiesoIn view here is
no mechanical increase of the requiréd hours or courses, but a
fundamental improvement of the teaching of human disci-
plines, an improvement connected with the dévelopment of

n— e ———
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dialectical, logical thinking and aesthetic feeling> Probably,
optional courses”of interest to students will be more widely
introduced. ,

In the present era, the rate of scientific-technological
progress depends to an enormous extent on how rapidly
specialists become familiar with all that is new in science
and technology the world over. In this regard, one of the
most_important aspects of the increased attention to the
humanities is a sharp rise in the level of teaching foreign
languages. 7 o
“TActualising the content of education must be reflected in
secondary school curricula. The latter, as, for example, the
Polish Professor V. Okon fecls, will in the next few decades
change in the following basic directions: enrichment of the
content™of instruction with the ideas of socialist humanism;
augmentation with the most important achievements of
modern science; liberation from an excessive number of
details, facts, descriptions; alteration of the arrangement of
instructional material so that regularities and general ideas are
central; an_increase in the role of the problem-centred
principle and the elaboration of as many variants as possible of
practical assignments that encourage the use of knowledge and
technical skills obtained in the school. In the majority of
socialist countries, these tendencies are already present and are
Telt moré strongly with every year. At the same time, other new
factors are beginning to show, too. 77T '

‘In order to realise the fundamental object of _instruc-. é——
tion t3-develop thinking and creative potential in the

student )it 5s necessary to turn sharply toward individualised
instruction, to take the(potentialjof_each student into account.
This means that the content of education, while at bottom
sufficiently general for all students in a general school or for
specific types of specialised educational institutions, must at the
same time be subject to maximum variation when applied to
the particular characteristics and inclinations and interests of
the individual.

Some _teachers oppose individualising instruction on the
grounds tl;at this_somehow contradicts the principle of

collectivism)and the organisation of the instructional process
on the basis of the single-class system. These objections stem
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from an unwarganted identifjcation of “individualising in-
struction” with('individualism”;)the single-class system should
hardly be thought of as something stable and eternal.

In the era of-the scientific-technological revolution, the
question of the stability of the content of education is putin a
new way. Teachers ever more often complain of the frequent
changes in curricula and textbooks. It is mandatory, of course,
to avoid any unfounded changes— innovation for the sake of
innovation. However, for education adequately to reflect the
state of scientific knowledge and the uninterrupted progress of
technology, ‘it must be just as dynamic. It is necessary to
develop a_system for continually updating the content of
education, a system that includes a planned introduction of

niéw school curricula, schedules, directives, te§ts, manuals, etc.,

and the corresponding retraining of teachers( Innovations)will
then find their place in schools and higher educational
establishments without upsetting the established rhythmn of the
process of education and upbringing.

In order in these circumstances to avoid constant revision of
textbooks and manuals, it is necessary to orient teachers to the
fact that they themselves should continually update the content
of the subject as they teach it, giving supplemental information
and clarifications as needed. It would also be justified, as the
Ukrainian scPolar and teacher K. Prisyazhnyuk proposes, to
publish before every school year pamphlets by subject on the
achievements of science, and to indicate the literature that has
been published on these questions. The interests of instructing
the younger generation demand that major scholars in the
country take part in preparing such pamphlets.

Of course, we have far from exhausted the question of the
prospects and tendencies in improving the content of educa-

- tion. This question is quite complex and requires further and
more concrete investigation. Without going into detail, we feel
it_necessary to draw attention to one more, very important,
factor: profound, qualitative (and, moreover revolutionary)
changes in the content of education cannot be achieved simply
through changes in curricula. To carry them out, it is necessary
first of all to increase the amount and quality of pedagogical
labour. However, the balance of the teacher’s labour is now, as
has been shown above, so tightly drawn that it is very difficult
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to find the reserves necessary for broad manoeuvre and the
great qualitative leap that is dictated to education by the
contemporary scientific-technological revolution.

A sharp increase in the productivity of the teacher’s labour is
the way out of this situation. This is made necessary, first, by
the sharp increase over the last half century of the number of
students in all types and forms of education; second, by the
multiple increase in the volume of scientific knowledge that
must be transmitted to students, by the increasing complexity
of the structure of knowledge; and, third, by the increased
importance of the pedagogical tasks met in the process of
education and upbringing.

We will now examine, through the example of a general

(school, the changes that can help solve in practice the problem
of raising labour productivity.

From this point of view, the theoretical and practical work in
the field of the scientific organisation of pedagogical labour
(SOPL), today being carried out in many areas of the Soviet
Uniq& _is deserving of close attention.® In the schools of

islovodsk, for example, experimental research has been
carried on for a number of ycars by 1. P. Rachenko. The
introduction of only a few elements of SOPL resulted, over
three years (1962-1965), in a reduction in the average amount
of the teacher’s working time by approximately 10 per cent. In
connection with this, the time expended by teachers in raising
their qualifications increased by almost 60 per cent, or by 125
hours a year. At the same time, the rate of progress of students
in the schools of Kislovodsk in the same period of time rose by
2 per cent, and the number of students receiving marks of “4”
(Good) and “5” (Excellent) increased 1.5 times.3?

The results of research carried out in the Ukraine show that
simply by giving the teacher work in 3-4 parallel classes, the
average time spent preparing lessons is reduced by 1.5-2 times.
Moreover, during a lesson about 30 per cent of the time is
ordinarily spent unproductively. Reduction of these losses not
only raises the efficiency of lessons, but also reduces the time
spent on remedial work.*

Raising the productivity of the teacher’s labour has so far
been achieved basically through improving traditional
methods and forms of instruction. However, if improvements

D
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are made within the framework of the traditional organisation-
al forms of the instructional process and on the old material-
technical base, there are only very limited reserves from which
to make improvements. At best, the teacher’s working time can
be reduced by 30 per cent, but most often only by 10-15 per
cent. And the success or lack of same in introducing SOPL is
greatly dependent on the personal qualities of the school
administration, qualities that are not always those required. It
is necessary, of course, to thoroughly exploit the possibilities
for improving thé organisation of the teacher’s labour within
traditional forms, but at the same time it is essential to search
for more fundamental ways to solve this problem.

Over the last hundred years the productivity of labour in the
realm of material production has increased by 1,400 per cent,
while in the sphere of non-material production it has only
increased by 120 per cent.®® It has grown especially slowly in
education. The school’s “forms of production” are at a
pre-industrial level, notes the Swedish pedagogue Torsten
Husén. Knowledge is transmitted and skills are developed
basically as was the case 50 or 100 years ago, despite all the
progressive ‘intentions in the area of updating methods and
rationalising the instructional process.

Although measuring the productivity of labour is
methodologically very difficult and is quite problematical, it is
nevertheless possible to state quite definitely that labour in the
realm of education is, in an economic sense, subject to the
regularities and factors that act in all other areas of human
activity. “But the productive power of labour,” remarked
Marx, “is raised, above all, by a greater division of labour, by a
more universal introduction and continual improvement of
machinery.” % :

It is apparent that pedagogical labour is, in principle, in this
respect no exception. However, its division, for a number of
-reasons, has changed little as compared to with last century or
even the Middle Ages. Introducing technical equipment in this
area of actwity, in view of its exceptional complexity, has until
recently been impossible. Only the scientific-technological
revolution opens new prospects in this regard.
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&3. THE REVOLUTION IN EDUCATION. ELECTRONIC MACHINES\

There are in schools today no few new technical aids to
instruction. However, while in industry the cost of machines
and equipment has long since surpassed the cost of buildings,
in schools the expenditures on instructional equipment are
extremely modest. At a time when, in the realm of material
production, technical devices are applied on an increasing scale
to replace or supplement the human work force, in schools
new technical equipment remains an alien body that docs not
blend into the work process. The basic tools of pedagogical
labour — blackboard and chalk —are scarcely distinguishable
from the wax tablets and sticks used five thousand years ago.

The scientific-technological revolution not only makes
qualitatively new demands on the process of education, it also
provides for their satisfaction instruments so powerful that
only yesterday they seemed completely fantastic. Educational
television, for example, raises the labour productivity of
lecturers several times and at the same time embraces auditoria
thousands of kilometres apart. The experience of the Tyumen
Industrial Institute and the Novosibirsk Institute of Electrical
Engineering shows that modern technical equipment provides,
too, feedback between teachers and students no less effective
than that where there is direct contact. Scholars are today
raising the question of creating a large circuit of Siberian
educational television.

However, electronic teaching svstems have the most impor-
tance in improving the process of instruction. They are now in
the toddling stage and, like any revolutionary innovation, meet
an extremely contradictory reception from specialists. Some
scholars, especially in *he United States, believe that computers
(electronic and digital) will be able in the immediate future to
replace teachers, and that they will carry out all the teacher’s
functions more cheaply and many times more efficiently. In
the opinion of Robert S. Harnack, the whole complex of
factors that define a teaching situation is a system that can be
programmed and translated into computer language.3” Other
authorities rate the potential of electronic machines much
more modestly. The Director of Claire College at Cambridge,
Eric Ashby, for example, feels that programmed instruction, at
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least at today’s level, encourages only those answers that agree
with the programme and therefore the sceptic, the other-
minded, any person who has an original mind, will neither be
stimulated by such instruction nor satisfied by it. And the
creation of ideal machines that could discuss with students,
could argue, etc., is connected with understanding how the
human brain codes information, and we will in all probability
understand this process only in the very distant future.

Moreover, the assimilation of knowledge is conditioned not
only by perfection of the algorithms of instruction, but also by
the force of the emotional experience in the process of
apprehending new material, an experience that depends to a
great extent on the personal charm of the teacher, on the
teacher’s attitude to the subject that he teaches. Authorities
consider direct rapport between teacher and student the only
way to develop such abilities as intuition, rich imagination,
ability to rework information by means of analogies rather
than through deductive reasoning.

Education consists not only in enriching the memory with a
store of knowledge, but also in the development of tlje ability
to imagine, to create, to perceive reality aesthetically. “We are
- proud,” wrote the teacher 1. Balnykov, “that we can make the
student see in clouds a recepticle of electricity. But one mustn't
complain if, on the way to cognition of this, he loses the ability
to see in clouds as well brilliant caravels in a blue sea.” *® We
should add: education can be called valuable only when it
develops both of these abilities. And this, again, depends
overwhelmingly on the teacher.

We may even assume that all the technical and economic
difficulties in creating the necessary quantity of sufficiently
modern electronic teaching machines will be overcome in the
immediate future. But it is still necessary to nourish in all
" pupils, especially among children and adolescents, a conscien-
tious attitude to study, the desire to learn, without which even
the best teaching machines will be dead capital. As teachers
observe, the-question “how to teach” is in practice often
overshadowed by the question “how to make one study”.
In all probability, it is impossible to solve this problem
without an intelligent teacher who loves his profession and
the subject he teaches. The teacher who can be replaced
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with a machine deserves it, says the Director of the Re-
search Centre at the University of Pittsburg, Robert
Glaser.

Some pedagogues are generally sceptical of the possibility of
instruction with the aid of computers. They believe that the
scrupulous precision of machines will kill students’ initiative,
will nourish in them soulless formalism, and the teacher will be
turned into a simple button-pusher. It is said, too, that
machines will produce an awful standardisation of education
and unemployment among teachers.

One should stress that, under capitalism, these apprehen-
sions are not groundless. Major corporations there really do
aspire to use machines to standardise education, to subordinate
it even more completely to the interests of capital and to
increase their control. At the same time, teachers note with
alarm that monopolies ever more insistently force on schools
expensive, often untried equipment whether or not it is useful
in the educational process. It is even possible that the
introduction of computers, like automation in industry, will
give rise to unemployment among teachers.

In socialist society, there are no classes or social groups that
could aspire to use new education equipment in their own
narrow, egoistical interests, to the detriment of the working
masses. Pedagogical labour is directed to the thorough
development of the students’ personality. Insofar as this field
of activity is limitless and insofar as it is in fact the harmonious
development of everyone’s personality that is the supreme goal
of our society, the labour of the total teacher, no matter how
productive and great its volume, will in practice never be
superfluous. Moreover, the growing complexity of production
and social life requires for education and upbringing ever
more qualified specialists and makes ever more unacceptable
the ideal of the primacy of family upbringing. This means that,
in the foreseeable future, no increase in the efficiency of the
teacher’s labour will reduce the need of socialist society for
teachers.

Real dangers in introducing electronic machines into the
educational process, thus, do in fact exist, but they are
connected not with the technology itself, but with the capitalist
mode of its use. As for the negative attitude to teaching
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machines in principle on the part of some scliolars and
pedagogues (we should note that this is often simply disguised
by sensible arguments), it is conservative and even reactionary,
though not surprising, for in the field of education inventions
and innovations always meet with opposition. It is known, for
example, that even the great thinker and teacher of antiquity,
Socrates, was hostile to the invention of writing, supposing that
this would force people to neglect memory and that written
speech is worse than the oral for giving the sense of one’s
utterances. So Professor Patrick Suppes is absolutely right
when, criticising “opponents in principle” of teaching machi-
nes, he says that just as a book cannot suppress the initiative of
a serious student, so a computer will not oppress but bring the
student to a broader expanse of knowledge.#

Instruction is not only the process of transmitting informa-
tion from teacher to student. It is simultaneously a socio-
psychological process of mutual intellectual influence of
teacher and student, a process in which situations arise that are
complex and, at times, fraught with conflict. The teacher must
be able to guide the psychological climate of the audience so
that it aids as much as possible the assimilation of the‘material.
On the strength of this alone, the teacher, even with the best
teaching machines at hand, will never become superfiuous in
the educational process. On the contrary, the machine,
assuming in® full formal control over the assimilation of
knowledge, will allow the teacher to switch to informal,
psychological control and direction of the learning process.
The teaching machine, even in the future, will never be able
fully to replace the teacher. However, machines can handle
many of his functions, and more successfully than the most
experienced teacher under present conditions. The teaching
machine in the hands of a teacher able to use it will become a
- powerful new tool of labour, a tool that will relieve the teacher
of a multitude of uncreative, monotonous work and will free
time for more delicate and important pedagogical activity, for
self-educatiop, and it will in the future allow the efficiency of
pedagogical labour to be raised many times over.

At the same time, one must recognise that the widespread
use of teaching machines in practical pedagogical work is
fraught with great difficulties and many unresolved problems.
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Programmed instruction in schools is still going through its
initial stage and is most often carried out either without
machines or with the simplest teaching machines, functioning
as “coach” and “examiner”. Technically, machines of this type
and the majority of programmes are still very imperfect.

Many organisations in the USSR are studying, both theoreti-
cally and experimentally, the problem of utilising computers in
the educational process. Great difficulties have been encoun-
tered in this research. It has been established that all of
the existing digital computers fail at present to implement
many goals of instruction. To raise the effectiveness of using
machines in the pedagogical process, a number of problems
must be solved, the chief of which are: the elaboration of
appropriate mathematical principles; elaboration and practical
testing of different instructional programmes in order to find
the most effective and, above all, adaptable programmes that
will ensure individualisation in the instruction of every student
when there are a great number of students; the elaboration of
the principles for designing and creating devices for effective
contact between the trainee and the machine, equipment in-
cluding individual panels and devices linking them with the
computer.

There are a number of difficulties in the solution of all these
problems, and neither theoretically nor in practice is the way to
overcome them sufficiently clear. The development and
application of modern educational hardware is still going on
slowly.

However, the positive results already obtained justify an
optimistic forecast. For example, experimental research carri-
ed out in the Ryazan and Rostov regions shows that even
programmed instruction based on the application of compara-
tively simple technical equipment, though it requires some
extra expenditures, greatly eases the teacher’s work and raises
its efficiency.®

In the Soviet Union recently, no few models of automated
teaching systems have been developed, including some that use
various digital computers, which have completely justified
themselves in practice, getting high marks from specialists.
Among these one can name the Akkord automated classes,
Lastochka teaching machines, Sibiryak, Ala-Too and others.
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Very effective teaching systems have likewise been set up
abroad (for-example, PLATO at Illinois State University).*'
Study of world-wide experience shows that difficulties in this
area can in fact be surmounted and that perhaps even in the
immediate future technical and pedagogical solutions will be
found that will make possible widespread introduction of
electronic teaching machines in our academic institutions.
Moreover, in evaluating the potential of teaching inachines one
must have in mind not so much what has already been achieved
as the outlook for the future. The efficiency of computers has
been increasing unusually rapidly: 10 times in every seven
years since 1946. Consequently, the potential of the machine
from the. point of view of its use in the pedagogical process is
growing rapidly, too.

Another obstacle on the way to using electronic machines in
general schools is their high cost. According to some calcula-
tions, in the United States, the cost of instructing one student
with the aid of a computer for one hour may in the near [uture
be reduced to $ .25-27. Other authorities consider these
figures unreal, since they do not include collateral expenses;
they doubt that it will be possible in the near future tb reduce
. the cost for one hour for one peson to $ 1.50. One can argue

about specific figures, but the general tendency to a rapid

reduction in the cost of machine time is obvious.
N .

It is machines that can help solve the problem of raising the
level of secondary education in rural areas (especially in
schools far from major population centres), where, as has been
noted, the level of education is at present much lower than in
cities. Computer centres for instruction can embrace enormous
regions, for computer terminals can be hundreds and thous-
ands of kilometers from the digital computer. The more
so, as Soviet scholars under the guidance of Academician

- V. M. Glushkov have already developed a method that allows
the exchange of information between automated control
systems and computer centres through standard telephone
cables. .

Thus, if we view the problem of teaching machines as the
method of dialectical materialism requires, dynamically, it has
to be recognised not only that such machines have extraordina-
ry long-range prospects, but also that the whole future of
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education is connected with them. While rejecting the idea that
electronic teaching machines are the universal means for
solving all pedagogical problems, one must at the same time
conclude that the introduction of computers in the educational
process will without a doubt produce a revolution no less profound
than did the invention of the alphabet. “The era of the widespread
application of electronic teaching machines is approaching,”
write A. I. Berg and B. V. Biryukov, “machines following
teaching programmes devised by experienced teachers, ma-
chines able to ensure group and individual, classroom and
correspondence instruction. Electronic teaching machines,
able to adapt to the real potential and needs of students, will
over the course of the next few decades change the whole
process of personnel training.” * The introduction of teaching
machines, which has already begun, is one of the most
important aspects of the revolution in education.

The question of automating education touches not only on
the process of instruction per se. There is also a broad field for
the application of computers to planning, accounting and
managing the system of education. The Institute of Cybernet-
ics of the Academy of Sciences of the Ukrainian SSR, for
example, annually uses computers to calculate investment
allotments for the construction of new schools and to
determine where new schools are to be built and the scale of
construction. Almost one hundred different parameters and
characteristics of the schools are included in the calculations.
Moreover, forecasts of the school-age population and the
number of classes are made for the next decade.

At the Tomsk Polytechnical Institute, an automated system
to be used in educational management is being successfully
developed. One of the first sub-systems of the Automated
Control System, a sub-system that is already being put in use,
analyses quantitatively the functioning of universities. A set of
programmes has been developed for computer processing of
information from almost all the higher educational esta-
blishments of the country.

Computers have been used very effectively in automating
and optimising the procedures for acceptance of applicants for
higher educational establishments. In the Moscow Institute
of Economics and Statistics, for example, the Abiturient
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system, based on the Minsk-22 digital computer, has been in
operation for several years. The system does the following:
compilation of summaries and reports, control over exams,
issuing various forms on applications, recommendations on
the order in which people should be accepted, preparation of
orders for enrolment in the Institute, assigning students to
various academic groups, etc. Of great interest in this
connection is the development of methods that allow determi-
nation, on the basis of some formal indices, of applicants most
likely to succeed in the Institute.s

Since 1971, computers have been successfully used in the
Institute for taking in entrance exams. The machine, issuing
examination papers to every applicant, has the same impartial
attitude to every examinee, and this makes for ideally equal
conditions for all and makes equal demands on everyone. As a
result, a calm, businesslike atmosphere reigns in the Institute,
greatly easing the work of the examiners. Checking answers on
500 papers takes, for example, a little more than two hours.
And while before 30 persons were on the examining board for
mathematics and 20 for physics, the corresponding figures are
now 6 and 34Examinations in the human disciplines are at
" present conducted in the usual fashion, but even here the use
of machines is in prospect.

In the not too distant future, the present system of entrance
exams will probably seem anachronistic. Use of computers in
teaching provides continual control over the assimilation of
material being taught and makes many exams superfluous.

Teaching machines in schools help solve, too, an important
problem with regard to content. In the present curriculum,
questions of the polytechnisation of education are connected
chiefly with ‘traditional machines. Machines of the new type,
born of the scientific-technological revolution, machines that
gather and process information necessary in the process of
production, remain at present to a great extent outside the
limits of the school curriculum. Yet today’s schoolchildren will
have, to live and work in a. world where computers will be an
ordinary, universally applied tool. In this connection, it is very
important to familiarise children as quickly as possible with
technology of this sort. Electronic machines must today be
viewed not only as a means of instruction used by teachers, but
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also as a working instrument used_by_ schoolchildren, an
instrument that helps them acquire olytechnical trainingland

Tabour skills. Children now studying in school will work in a

time when the factory foreman, and perhaps even the skilled
worker, will have to werk daily yith automated machines.

The introduction of cq_mp_l};er;zmo the field of education is
an_objective, inevitable process. However, this process is not
spontaneous. Its success depends to a great extent on a correct
evaluation of the significance of this matter. One must keep in
mind that both the efficiency of schooling and the cost of the
technology needed for mass instruction of students will much
depend on whether the development of programmed instruc-
tion and modern technology will proceed in a spontaneous,
amateurish fashion, at the initiative of a small group of
enthusiasts, whose energies and resources are terribly dis-
persed, or whether this affair will be organised today on a na-
tional scale, with the purpose of creating in the shortest time
a system of centres for machine teaching throughout the
country. :

The problem of introducing automated teaching machines
into the process of instruction is not even connected so much
with the machines themselves as with, first, the training of
personnel able to provide the requisite mathematical program-
ming and personnel able to service the teaching machines; and
second, with the creation of a demand for teaching machines.
Already today, it is necessary to prepare, both professionally
and psychologically, teachers and students at teachers colleges
to use these systems in pedagogical practice. It will be much
more difficult to make up for lost time here than in the area of
designing, building and organising the mass production of
teaching machines.

So the problem of teaching machines must be solved
systematically, with all aspects closely conjoined. It must, too,
not be viewed in isolation, but in the totality of all the other
emerging, revolutionary changes in the field of education:
renovation of the content of education, optimisation of the
flow of information taught by devising adaptable curricula,
introduction of new forms for organising teaching and study, a
fuller utilisation of the potential for teaching very young
children, etc. Introducing teaching machines will make new
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demands, too, on teaching facilities, on the rational distributi-
on of academic institutions. The problem of creating and
utilising electronic teaching machines must be worked out by
combined research groups consisting of teachers, cybernetici-
ans, economists, psychologists, sociologists, engineers, desig-
ners, architects and, of course, representatives of the specific
academic disciplines in which electronic technology will be
applied.

4. THE REVOLUTION IN EDUCA
OFTIMISING(THE FLOW OF m?o'@

One of the primary reasons for unjustifiably great expecta-
tions and for scepticism with regard to teaching machines is
connected with the fact that the problem is usually viewed in
isolation from other problems and goals of education.
“Optimists” see. only the, in fact, unlimited (in principle)
potential of the computer as such, forgetting the many
unsolved psychological and pedagogical problems of the
educational process. “Pessimists” would adjust technical ineans

_of instruction that are new in principle to old forms and
methods of organising the educational process.

Revolutionary changes in the equipment used in teach-
ing—the shift from blackboard and chalk to electronic
machines —require a revolution, too, in methods of instruc-
tion. Changes in the latter area are, it is apparent, tied above all
to optimising the flow of academic information on the basis of
modern achievements in experimental psychology, physiology,
the theory of information and cybernetics.

The decisive factor in the process of instruction is not the
machine itself, but the programme and its relation to the
objective logic of the educational process. Of course, successful
utilisation of programmes depends much on the perfection
and technical potential of the machines. However, despite all
this, as the Sqviet scholar N. F. Talyzina writes, machines are
only a means, and one completely described by the pro-
gramme, which reflects the specific features of the edu-
cational process.

The electronic machine helps to collect and process statistical
information concerning the course and results of instruction,
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provides for simultaneous instruction of a large number of
students and permits the implementation of various teaching
algorithms. It makes possible highly individualised, adaptive
instruction. At the same time, the computer should be
considered only one of the elements of the instructional
system, an element with which the teacher can control the
cognitive activity of students with programmes of varying
complexity.

The basic function of the programme is to optimise the flow
of information to the student. Devising programmes is an
extraordinarily complex problem. “..The teaching process,”
writes N. F. Talyzina, “cannot be analysed in its cybernetic
aspect without taking into account the specific (psycho-
pedagogical) features of this process. And in turn, specialists in
the field of psychology and pedagogy cannot develop the
psychological and pedagogical bases of directing the teaching
process without a certain knowledge of cybernetics.”* We
meet here one of the problems that requires for its resolution
teachers of a new type, able to approach teaching from
non-traditional points of view, to study it as an information
process that can be formulated and described with quite
definite algorithms.

Assimilation of the material taught is connected with a
complex of subjective factors: the student’s abilities, his
attitude to the subject being studied, his general emotional
frame, personal experience, etc. It also depends on the logical
interconnection and consistency of what is being imparted, on
the frequency of repetition and many other factors. The
student will inevitably assimilate only a part of all the
information directed at him, the rest will either not be
understood or will be lost, i.e., forgotten. At the same time, all -
teaching material has objective informational characteristics,
the use of which can optimise the transmission of material so
that every student can assimilate the maximum (within his own
individual potential) volume of information in a minimum
amount of time.

Methods for organising the flow of information have until
now to a great extent developed spontaneously. Content,
volume and time distribution have been established without a
strict scientific basis and without quantitative calculations. The
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question. of how close the flow of information is to the
optimum simply has not come up before. Today, when the
information_explosion threatens to overwhelm both students
and teachers, it has been put on the agenda by life itself.

l'n this respect, the research of R. G. Kuklin is very inter-
esting. Using data from contemporary didactics, cybernetics
and_psychology, Kuklin has produced an original theoretical

analysis of the problem of optimising the flow of information

V- . in ed'ucation, has proposed a specific method for its practical
“,,‘r ysolution using as'an example the te
l“\

eaching of foreign languages
and has conducted appropriate’experiments. The first results
obtained are promising. For example, it turns out that the
existing level of knowledge of a foreign language among
students can be reached after approximately 300 hours
instead of the presently allotted 1,200-1,400 hours, that is,
about 4-5 times: faster.4

However, many “buts” immediately arise. First, students’

- abilities are not identical. So when the flow of academic

!'nfom.xat.ion. is optimised, some will inevitably move far ahead
in ‘assimilating material, while others will lag _behind. This
difference can be removed_through “branched pregramm-

. ing’, but only in part. The problem of individualising the

process of education immediately becomes acute. The new
approach does not fit the traditional forms of the single-class
system. Secohd, in the approach proposed the necessary
degree of -individualisation can be achieved without the
automation of the teacher’s labour if the teacher works with 3-5
students (given audio-visual aids). Third, if the teacher applied
this method even to such small groups, he must nevertheless
greatly intensify his work and spend about twice as much time
as usual preparing lessons, because continual control must be
exercised over the progress of each student, and the students’

- work must be corrected and_directed toward the “optimum

atl!r'?‘for studying the subject. True, this work can be
significantly eased by using appropriate programmed manuals
for teachers.,

This is quite possibly one of the reasons. why, despite the
obvious positive results and high marks from specialists,
Kuklin’s method has not been at all widely applied even when
teachers work with small (e.g., graduate student) groups of 4-5
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students. This example shows that the introduction of the new
is difficult not only because it is necessary to surmount the
force of habit and tradition, but also because at first glance
purely “technical”, didactic, problems often require for their
practical resolution a more general, a broader sociological,
economic and socio-psychological approach.

Taking all these circumstances into account, R. G. Kuklin is
careful to recommed his method only for. individualised
instruction in foreign languages for the present. But it may be
of much broader application. It is quite possible that analogous
optimisation of the{flow of information)will be no less (and
possibly even more) effective in other disciplines, and not only
forindividualised_instruction. For this, it will be necessary, of
course, to develop new forms of organising the teaching
process, forms substantially different from traditional ones.

The results of a very interesting experiment which has heen
conducted since 1968 at the Perm Polytechnical_ Institute
support this conclusion. In order to optimise the teaching pro-
cess there, so-called cyclical schedules were introduced. Es-
sentially, they consist in concentrating the most time-consum-
ing disciplines (mathematics, physics, strength of materials,
thermodynamics, etc.)intoa4-6-week period. In this time a stu-
dent does a term’s worth of work in one subject. Examinations
follow. Cycled disciplines are combined with socio-political
disciplines, drafting, a foreign language and_physical educa-
tion, which follow the usual schedule and are interrupted for
2-3 days during exams. Thus the student’s time is apportioned,
during a definite period he specialises in one science. The
rapid increase of material leads, in a chain reaction, to making
order out of it. The amount of time needed to grasp the ma-
terial is reduced many times. The examination session as such
is abolished, and exams, which occur throughout the term, be-
come an ordinary part of the teaching process. The relative
brevity of the cycle allows all the material presented to be re--
tained in the memory, and constant engagement in one science
makes exams a matter of no great difficulty, frec of excessive
strain.

During the experiment, the rate of passing marks rose to
95-100 per cent in the cycled disciplines (mathematics, physics,
strength of materials) and to 80-85 per cent in the rest. “The
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rate of absence was sharply reduced. Independent work
became more uniform over the whole term, answers at exams
showed greater depth and were more substantive,” write
Y. Ivankin and N. Kuzmin, heads of the Department of
Mechanical Engineering at this Institute.*

In the given case, optimisation of the flow of information
was effected for the students as a whole. This can be viewed as
the first stage in the process of optimisation. On it, one can
build the second stage —optimisation of the flow of informa-
tion with respect to the individual capacities of each student.
One may assume that a sharp rise in the efficiency of
instruction would be achieved. However, this requires the most
careful experimental verification.

The experience of V. F. Shatalov, a teacher of mathematics
and physics in Donetsk, also speaks of the enormous unexploit-
~ed potential for intensifying the schooling process. Critically

reviewing all the elements of a lesson, he found a way to test
daily every student in his class for knowledge of the material
gone through, so that no student had any gaps in his
knowledge. He found empirically the amount of new material
that the children could master without losing interest in the
lesson. In effect, he was able without the use of technical aids
significantly to increase the stability of the feedback between
teacher and students and to find a way to direct the flow of
academic information within limits close to the optimum.

As a result, ‘there were “miraculous” changes: all the
students began to experience a feeling of satisfaction and joy
from study itself, and the need to give a bad mark disappeared.
An ordinary class, the progress of which had before only been
modest, completed the curriculum in physics and mathematics
of the 8th, 9th and 10th grades in two years instead of three.
Representatives of scientific institutions from Kiev and Mos-
cow examined most “meticulously” Shatalov’s pupils. And
here "are the marks that these ninth-grades received for
8th-10th-grade work: in mathematics, 21 received “excellent”,
8- “good”, 3-—“satisfactory”; in physics, 19— “excellent”,
12 —*good”, 2— “satisfactory”. And grades went up in other
subjects, too. One year after the beginning of the experiment,
16 got only “good” and “excellent”, and by the end of the 9th

|
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grade, there were three who received “excellent” in all
subjects.?’ .

Electronic teaching machines open broad prospects for
optimising the. flow of information in education. They make
the realisation of this idea on a wide scale not only possible, but
even necessary. On the one hand, these machines make it
economically and technically feasible consistently to put into
effect the requirement of an individualised approach to each
student and to relieve teachers of the need to orient the
teaching process to the “average” student. On the other hand,
the theoretical and methodological analysis of the problem of
optimising the flow of academic information makes it possible
to increase greatly the pedagogical effect of the technical
means of instruction. It is also, apparently, a good basis for
devising experimental machine teaching programmes that
automatically adapt to the abilities and level of preparation of
each student. c =

.Using teaching machines to optimise the flow of information
will raise the efficiency of pedagogical labour several times
over, which in itself will mean a revolution in the ways and
means of teaching.

Use of even the simplest teaching machines makes acute the
problem of changing the traditional organisation of teaching.
Some authors express the apprehension that, given pro-
grammed instruction, the secondary school class or the
student group in a higher educational establishment, as a
unit, as a collective, will disintegrate, that the individualisa-
tion of instruction will lead to an end of student interaction
and to an ignoring of the collective nature of students’
labour.48

Genuinely socialist collectivism has nothing in common with
the aspiration to shape everyone to the same mould, with
primitive levelling and stereotyping of the individual. To the
contrary, collectivism is for us valued precisely to the extent
that it is a sine qua non for the fullest development of every
individual. The goal of the academic collective is that each
‘meémber attain the best results possible in mastering knowl-
edge. Individualised instruction will most effectively meet this
goal. Consequently, it does not contradict, but furthers
collectivism.

e
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Many pedagogues object categorically to the passage of
students through courses at different rates. But is it right to
hold back the progress of the more prepared and capable
students because the less capable need more time to assimilate
the material? This is not only incorrect, but goes against the
interests of the individual and of the collective and society as a
whole. If the traditional single-class instruction in schools and
the lecture and group system in higher educational establish-
ments are restrictive and hamper the increase of teacher and
student productivity, then life will démand that we find new
and more flexible ways to organise the educational process and
nourish collectivism among students.

Optimisation of the flow of academic information by using
electronic machines is so revolutionary an innovation that it
cannot fully reveal its potential without substantial changes in
other elements of the educational system and in its organisati-
onal structure. On the other hand, itis just this innovation that
creates favourable conditions for progressive changes in all the
other elements. Such changes become not only possible, but
absolutely essential. . ¢

5. THE REVOLUTION IN EDUCATION.
o NEW FORMS OF THE DIVISION
AND COORDINATION OF PEDAGOGICAL LABOUR

Use of machines in any sphere of human activity improves
the organisation and division of labour. “Labour,” wrote
Marx, “is organised, is divided differently according to the
instruments it disposes over.” ** At the same time, the division
of labour is a relatively independent factor in the growth of
labour productivity.
. The conservatism of education is most apparent in the
incredible stability of the forms of organising the educational
process and of the division of pedagogical labour, forms that,
despite the most profound changes in the system of human
knowledge, have over the last hundred years not undergone
any substantial change.

Even in “pre-machine” education, it is possible to better
oorganise the division and coordination of pedagogical labour
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than is the case today. But, until recently, progress in this
direction has been quite insignificant.

If we make a small detour into history, we see that in
antiquity one and the same mentor could successfully teach the
art of public speaking and the art of war, gymnastics and
mathematics, could organise and educate his students, provi-
ding them with harmonious (for the standards of their time)
development. And instruction was individual in nature.

The increasing complexity of social life in the Middle Ages
meant that reading, writing and the fundamentals of science
had to be taught to many more people than before. The
single-class system of instruction, a system born in monastery
schools and formalised in the 16th-17th centuries, was the
response to this social demand. It allowed for a multiple
increase in the productivity of the teacher’s labour and was,
apparently, an important factor in the brilliant flight of the
human spirit that was the Renaissance —a fact that has not yet
been adequately evaluated by historians. But the “teacher of all
subjects” remained the basic figure for a long time yet.

As scientific knowledge accumulated and social goals
changed so, too, did the types of schools and the functions of
the teacher. In the era of capitalism, the socially necessary
volume of knowledge imparted in schools grew so much that it
became necessary to divide pedagogical labour more tho-
roughly. So in a comparatively short time, secondary schools
everywhere switched from a system of “one teacher of all
subjects” to “one teacher for each subject”.

By the end of the 18th-middle of the 19th centuries, the
system of dividing pedagogical labour that we use today had
taken shape. The development of the system of human
knowledge objectively demands concentrating the efforts of
specialists in ever narrower fields. This affects the teacher, too.
But the teacher must not only broaden his knowledge in the
subject taught, he must also be competent in areas far removed
from his own. One should hardly be alarmed by the lack of
competence of a research biologist in the field of art. But with
respect to the teacher of biology, such alarm is fully justified.

So, first, the requirement that the teacher have a broad
education is not just a part of the general demand that every
individual have a harmonious development, which is our social
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ideal, but is required of the teacher as a professional. The
objective basis for this is the fact that the teacher functions
today, at a minimum, in two roles: the role of teacher and the
role of educator. However closely connected these roles,
however closely intertwined as to their ultimate goal, they are
two different professional roles, each of which has specific
tasks, methods and means for carrying them out, demands
special knowledge and skills, special time, special preparation,
etc. This contradiction is tied to the inadequate division of the
teacher’s labour by speciality.

Second, the production functions of the teacher as organiser
of the process of instruction are such that they fall into a
multiplicity of functions, both fundamental and auxiliary, for
example, preparing visual aids, checking the student’s work,
etc. The teacher today must carry out both fundamental and
auxiliary functions because he does not have aids and lab
assistants. This is tied to the inadequate division of pedagogical
labour by duty. .-

Third, teachers have different levels of education, different
seniority, different professional experience, different abilities,
etc., but they carry out identical functions. In practice, in
carrying out these identical functions in some cases there is a
certain surplus of skill, there is a sort of waste of the specialist’s
knowledge and experience, in other cases—there is a lack of

kill, when the necessary result is not completely achieved.
( These difficulties are tied to the absence in the teaching
profession of a division of labour by skill.

Let us return to the first division oi labour — by speciality. At
present, there is in the school a division into two types of
labour: between teachers of elementary school, where one
teacher teathes all subjects, and teachers of secondary school,
. where different teachers work in different subjects. The
institution of subject teachers that has taken root in the
secondary school is gradually taking shape in the elemen-
tary school, too. The labour of the subject teacher is re-
cognised as an independent speciality. At the same time, even
here there are unexploited possibilities for the further division
and coordination of pedagogical labour.

School No. 10 in Novosibirsk is known for the fact that its
students get a good education and succeed in enroling in
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higher educational establishments where the competition
among applicants is great. Yet the working time of the teachers
in this school is close to the general norm —41 hours per week.
These results have been attained chiefly by increasing the
division of pedagogical labour. Specialised teaching in groups
in the same grade is carried out not only in senior, but also in
junior grades.

Numerous experimental attempts to raise the efficiency of
instruction by further division and coordination of pedagogical
labour are being undertaken in other cities, too. For example,
in the schools of Moscow and Donetsk, the job of senior
teacher, responsible for the teaching of a given subject in
school, was introduced as was the post of senior form-master,
who heads a relatively autonomous school sub-system, sections
of parallel classes. In the junior classes, besides appointing
from among the teachers a chairman of the committee on
methods, a senior councellor is also appointed.

To obtain the needed results in the perfection of the system
of division and coordination of pedagogical labour, it is
necessary, taking into account teaching experience from all
over the world, to reject a number of outmoded views. For
example, if rigid forms of the single-class system of instruction
are done away with, then a lecture organisation (at first, in the
senior classes) will allow the better teachers to work simul-
taneously with 150-200 students. This will raise the productiv-
ity of pedagogical labour 5-6 times and will not only help raise
the quality of teaching (since all students will be taught by the
most skilled and talented teachers) but will also ensure that
graduates of schools are better adapted to the college system.
The lecture form for senior classes has already been successful-
ly employed in School No. 10 in Novosibirsk, in the
physico-mathematical school, and many other schools. At the
same time, organising lecture sequences will free the teachers’
time for an individual approach to students during other work.
Teachers who are as yet inadequately skilled and cannot
handle a large audience will effectively apply their talents to
directing laboratory work, grading notebooks, and organising
extra-curricular activity. A number of difficulties stand in the -
way of the practical implementation of such organisational
forms, but the results of some experiments carried out in
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recent years in the USSR and elsewhere speak of the great
future of work in this direction.

- The teacher deficit in the United States and the poor
preparation of students in public schools have forced Ameri-
can teachers to ‘look intensively for a solution to the
conundrum: How to improve education despite the pressing
lack of teachers? One such investigation in the area of new
organisational forms for pedagogical labour was conducted by
J. Lloyd Trump in_more than 100 junior and senior high
schools in the period since 1956. Not all of the conclusions of
the American educators are indisputable, and many of their
practical proposals are unacceptable to us. Yet the experience
with this niew organisation of teaching is quite interesting.

In the experimental school, the teachers were divided into
full-time teachers working with 150 children, instructional
assistants who may work part-time, and highly skilled consul-
tants. As a result, the teaching staff was reduced by 37.5 per
cent and annual expenditures on staff reduced by 2,000
dollars.>® - :

Experiments in elementary schools with ¢ team-
teaching—teams of 3-8 teachers working with groups of
"75-240 students—also merit attention. In the team there is a
leader, the senior teacher. In addition, during the working day
an assistant prevides help. In two large teams, there is also a
teaching aid. who works quarter-time. Pay for the teachers in
the team is differentiated according to functions performed.
The organisers of the experiment have concluded that team
teaching creates conditions for closer cooperation among
teachers and for better use of the abilities and knowledge of
each individual teacher.?! ' '

It must be stressed that some teachers react quite negatively
to innovations of this sort. Many are convinced that, no matter
what the other conditions, one must always try to keep the
number of students in a class down to 25-40. This conception,
quite rational in its time, rests on the strength of a tradition
more than 1,000 years old and has today become something of
a fetish. It hampers a fresh evaluation of the possibilities and
prospects that are opened to pedagogics by the scientific-
technical revolution.

A sharp rise in the productivity of pedagogical labour by the
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simultaneous teaching of large numbers of students is possible,
too, in physical education. For example, the physical education
teacher at Novosibirsk Vocational School No. 10, I. G. Skach-
kov conducts classes for 100-150 students at a time. This
allows him to conduct classes in physical training for all
students every day. It is important to stress that the new form
of the lesson is organically connected with its new content.
Skachkov does not follow the usual programmes. He does not
teach complex exercises on gymnastics apparatus. His lesson is
30 minutes of pre-programmed movements, running, etc.
Skachkov bases his system on the scientifically determined
amount of motion necessary for the normal physical develop-
ment of adolescents; his lessons are conducted in the open in
any weather, at every tie of year. The length of the lesson
has been reduced by one-third. However, while the intensity of
the average lesson in physical education is 30-35 per cent,
using the new method it reaches 85-90 per cent. The new
method allows all students without exception to be physically
and emotionally active during the lesson.

Skachkov did not try to “fix up” or improve the cxisting
method of instruction, but chose a new and original course. As
a result, his students have, in all anthropometric indices, far
surpassed their peers who participate in the usual physical
education classes. Moreover, they are almost never sick, and
miss class 10 times less often than before. This system of
physical training has been positively reflected in the rate of
progress, conduct, and external appearance of the students.

In connection with the scientific-technological revolution
and the acceleration of social progress, the task of upbringing
has become much more complex. It is no coincidence that the
time teachers devote to such work has grown over the last four
decades by about 1.5-2 times. Society today demands an ever
more educated and intelligent teacher. It expects that the
teacher will not only arm the younger generation with solid
knowledge and will develop a communist outlook among
pupils, but will also successfully carry out many other
functions. In particular, the School Statute envisages that the
teacher must care for maintaining the health of students, must
study their individual peculiarities and living conditions,
maintain contact with parents and the public, and disseminate
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pedagogical knowledge. If the teacher is a form master— and

the overwhelming majority of teachers are—he must, in
_cooperation with other teachers, with the pioneer group and
the Komsomol group, conduct moral education in the class
entrusted to him; he must obtain a uniformity of pedagogical
demands on the part of school and family; he must maintain
contact with parents, with the teachers of extended day groups,
with advisory councils for family and school at enterprises; he
must, if necessary, ensure timely academic help to students; he
must provide documentation on the class; he must provide
data on the students’ progress, attendance and conduct; he
must watch over the state of the students’ report books; he
must take measures to fortify the students’ health; he must
organise their socially useful labour. Moreover, the teacher
may be required to supervise the subject laboratories,
workshops or experimental gardens.

Considering that, with a load close to the normal, the teacher
spends more than 40 hours a week on preparing and giving
lessons alone, one can imagine how difficult it is for him to
meet fully the demands that life makes upon him. The

. question has been raised in the literature as to whether the
subject teacher is able to cope with the total volume of work
required to run the class. This duty usually takes up 11-15
hours per weék, and a large part of the necessary work is left
unfinished at that.- .

The question of whether it is time to institute in schools the
post of teacher-counsellor, entrusting him with much of the
extra-class and extra-curricular work presently performed by
subject teachers, has come to a head. Many investigators of the
problems of the school in other countries, too, are inclined to
conclude that such measures are necessary.’?

The theoretical and experimental resolution of this problem
is much obstructed by some pedagogues’ incorrect, undialecti-
cal view of the thesis of the indivisibility of the functions of
teaching and upbringing. In fact, teaching and upbringing are
part of a unity that, however, is a unity of opposites, a unity
that unfolds into a contradiction as the process of teaching and
upbringing develops and becomes more complex. This con-
tradiction has come to such a point today that the traditional
understanding of the unity of these elements — as the necessity
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for every teacher to engage in all aspects of the process of
teaching and upbringing—has become outmoded.

A teacher overloaded with numerous extra-class and extra-
curricular duties is not always able adequately to prepare
lessons. So he is often only a retranslator of academic
information, does not elicit “feedback”, and as a result the
moral effect of the lessons is often quite insubstantial. On the
other hand, clubs, discussion groups and lectures on themes
abstracted from the curriculum, amateur artistic work and
other such measures are often handled in the schools in an
unskilled way, formally, and so neither interest the students
nor teach them anything. Thus occurs, in fact, the split
between the functions of upbringing and teaching, a split
leading to a sharp reduction of the effectiveness of the whole
pedagogical process.

To ensure a good moral effect, the teacher today must
concentrate entirely on preparing and giving lessons. He must
develop himself much more than was necessary twenty or
thirty years ago, so that he is not just a source of knowledge, but
also a source of intevest for children. By the same token, choir,
dance and other circles, lcctures on art, on socio-political
themes, etc. should be conducted by specialists and at a high
level of professionalism.

The dialectic of the teaching-upbringing process is such that
fully to reunite the functions of teaching and upbringing, to
ensure their unity, it is necessary today to further divide
the labour of pedagogues. The problem of introducing
in schools the post of teacher-counsellors requires, of course,
special study. In particular, there is a need for scientifically
grounding the questions of the duties of such persons, their
interaction with other teachers, their number, etc. Neverthe-
less, this problem has already come to a head and awaits
prompt theoretical and practical resolution.

Now, with respect to division of labour by duty. At present,
there are in the school systemn three basic positions: principal,
director of studies and teacher. The position of teacher is at the
base of the hierarchy—there are no lower positions. If we
compare the nomenclature of positions in the school system
with the nomenclature of the positions, let us say, in public
health, one sees immediately that the base of the medical
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hierarchy is held not by the doctor, but by the nurse, that is, a
representative of the so-called “middle echelon”. This middle
echelon in the system of public health is very large and still
growing. In the area of education, such a “middle echelon” is
for all practical purposes lacking, if we leave aside the one or
two lab assistants found in a large school. The question of what
functions it is legitimate for the teacher to devolve upon the lab
assistant— preparation of teaching aids, checking notebooks or
remedial work with students — requires, again, special study.

Finally, division of the teacher’s labour by skill. The example
of material and cultural production shows that differentiation
of functions cannot be reduced to division of labour by
speciality, but includes also division according to level of skill.
For example, there are six categories of fitters, three of
chauffeurs, three of doctors, in the higher school there are the
categories of assistant, senior instructor, docent and professor.
Down :to 1972,  there was no such differentiation among
teachers, though there are objective gradations in skill: there is
the experienced teacher and the young, beginning teacher. In
accordance with a resolution by the Central Committee of the
CPSU and the Council of Ministers of the USSR, teachers after

. certification are now given the titles “senior teacher” and

“teacher-methodologist”. A number of socialist countries have
had good results from certification and the establishment of
categories of 8kill for teachers.*®

The need to differentiate skills is a result not only of the
different qualifications of teachers, but also of the breaking-up
of the production process into functions of varying degrees of
complexity. For example, the assistant and the professor
perform functions of different degrees of complexity that are a
part of the single process of instruction, and this is confirmed
formally in the differentiation of the rights to perform one or

-another kind of work. In the instructional process in the

secondary school,! too, functions of varying degrees of
complexity can be isolated and assigned to teachers with
different qualifications. For example, the organisation of
lectures for the senior classes can be entrusted to the most
skilled teachers (senior teachers and teacher-methodologists).

The introduction of certified levels of skill, given corre-
sponding differences in pay, will give teachers the prospect of
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advancement inside their profession and by the same token
additional stimuli for raising their skill and pedagogical
craftsmanship. The simple increase of seniority, as the work of
I. P. Rachenko shows, often is in inverse ratio to the increase in
skill.** It is possible that teachers who turn out to be of little
ability, will, feeling a lack of prospects for advancement, seek
another outlet for their energies.

The establishment of objective and sufficiently clear criteria
for measuring and rating the quality of pedagogical labour is
an extremely intricate task, but, in principle, one that can be
met. Considering the real urgency of this task, one may
suppose that it will attract the attention of many researchers in
the next few years.

Without a doubt, the questions of further differentiating
and coordinating pedagogical labour are not settled. On the
contrary, it is extremely necessary that they be discussed.
However, the very fact that at a time when there have been
changes in the system of human knowledge greater in the last
hundred years than in the whole history of human civilisation,
when society’s demand for quality education and upbringing
has grown immeasurably, there have been no essential changes
in the division of labour in the school, forces us to raise the
question: is not this system in need of fundamental changes?
This question is becoming especially acute because of the
prospective improvements in the process of teaching and
upbringing that are being opened by the application of
modern, technical ways and means of instruction.

For example, the relativity of the unity of the functions of
instruction and upbringing, a unity that encompasses their
differences, is becoming especially apparent in connection
with the introduction of electronic machines into the area of
education. It is above all the instructional aspect that yields to
automation, while the aspects of upbringing proper, both
within the class and outside, remain as before connected with
the teacher’s personality. It follows that those pedagogues
whose primary function is instruction should be the first to
master machines.

Optimising the flow of academic information, which opti-
misation is based on the massive application of electronic
machines, will require a flexible combination of lecture, group
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and individual forms of organising the instructional process. It
also " gives ‘rise to the need for further specialisation of
pedagogical functions. In teaching collectives, completely new
-specialities will appear: engineers and technicians, specialists in
electronic’ and: teaching ‘machines, teachers trained in pro-
gramming, mathematical programmers, operators, etc.

In this regard, many of the new forms of the division and
coordination of the labour of teachers and students, forms that
have so far been applied experimentally, will become absolute-
ly necessary if the .enormous potential for raising the
effectiveness of instruction, a potential embodied in electronic
machines and methods for optimising the flow. of academic
information, is to be realised. A revolution in the technology of
education demands corresponding changes in the orgamsatwn
of the labour of teachers.

Naturally, only. in sufficiently large teachmg collecuves are
there possibilities for dividing and coordinating pedagogical
labour. In large schools it is easier to solve the problem of
acquiring and exploiting modern technical means of instruc-

‘tion, it is easier to organise optional courses and to vary and

enrich the content of.extra-curricular work. So in modern
- conditions the question of amcentmlmg tneschool comes up with
speaal force.

In cities, it i§, apparently, necessary to focus on large schools
suited for two or more thousand students at a time. However,
there is among teachers an opinion that such schools are not
warranted. This view apparently stems from the fact that, in
large experimental schools, the forms of division, coordina-
tion, organisation and remuneration of labour are the same as
of old. But the advantage of large schools becomes apparent
only when the organisation and remunerauon of labour are
changed C ;o

" " Concentration of the school cannot be reduced to simple
enlargement. It is necessary to develop inter-school coopera-
tion, to improve the administration of-the entire system of
public education. Average and small urban schools located in a
single district can be joiried into Jarge academic combines
administered by a council of directors and general director.
Such combines may be justified, too, in rural areas. The
problem of concentrating the rural school is especially acute
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today. The existing state of enormous dispersion of material-
technical and finandal resources and, most important, of
pedagogical personnel in rural areas is extremely non-rational
in social, pedagogical and economic terms. The cost of
instruction per pupil in small schools is several times greater
than in large schools. At the same time, small schools as a rule
cope with educational tasks more poorly. They are responsible
for the bulk of students who are poorly prepared, fail, and
drop out. Bringing the number of students up to the required
norm, which is achieved by enlarg'ing the school, is always
justified not only from the economic but also from the
pedagogical point of view.

Concentrating the school is a very complex sociological
problem, which must be solved in conjunction with long-range
economic plans and in coordination with plans for the
development of enterprises and population centres. Study of
empirical materials allows us at this point to draw two
important conclusions: first, the scientific-technological revolu-
tion demands a great acceleration in the process of concentrat-
ing the school; second, the rate of concentrating the rural
school must surpass the rate of industrial concentration and
enlargement of settlements. Today, a good school is an
important factor in holding on to personnel in industrial and
agricultural enterprises and is consequently an important
factor in these enterprises’ production achievements, too.

37

From the point of view of the future of education, one of the
most important problems today is that of beginning education
at an earlier age.

The question should be put thus: how will the pedagogical
process as a whole change if i mstrucuoat t 6-7 years
of age, but significantly earlies earlier? There is reason to believe that
we have in this respect squandered enormous, unexploited
reserves for raising the efficiency of the whole system of
education. Moreover, it is being asked in pedagogical circles
whether instruction should be begun at six years of age.

6. THE REVOLUTION IN EDUCATION
(_INSTRUCTION AT AN EARLIER AGE ™
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Because the volume of knowledge that children should
obuain in school is continually growing, many teachers posit the
need to lengthen the period of instruction in secondary school.
But as has been noted above, the need for such a prolongation
is not settled. If in fact it does turn out to be necessary to do
this, then the question is at which end years should be added:
at the top or_at the bottom? Advocates of prolonging
instruction “at the top” object to beginning education at six
years, citing the fact that conditions in kindergarten are much
more favourable for the child’s development than conditions in
school. They also point to the fact that if a year of education is
added at the end, it will help bridge the gap between the end of
school and being drafted into the army. What can be said in
this regard? '

First, in resolving the question of instruction from six years
of age (and especially if we speak of an even earlier beginning),
we must not use present-day primary schools and kindergar-
tens as our point of departure. Classes for six-year olds (and
even more so for five-year olds) sh_qula be a qualitatively new
insTilution_of teaching and upbringing, in which the best features
of kindergarten and school are(synthesised. \ ¢

The advantage of bridging the gap’between the end of
school and service in the army is only imaginary. In fact, it
would be a significant detriment to the strained labour
resources of the country, for it would take from production a
significant portion of young people. One should scarcely
complain about this so-called gap. It is a good thing that young
people enter the army with production experience and
hardened by labour.

The principal argument of those _who_would _extend

education by adding years at the end is that, from the point of
view of the ellectiveness of instruction, a year at the end is

“supposedly much more useful than a year at the beginning.

But this assertion is based on the most general ideas of
ordinary consciousness and has no theoretical foundation.
From the point of view of modern science, a&ce-linked mental
development cannot_be "viewed as a umdirectional and
uncontradictory process of the enrichment and increase of
N T T ey T S T T T T
mental powers. It would be an error, writes the Soviet educator
N. S. Leites, to think that as the child grows older the
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conditions for the development of his faculties become more
favourable. “It is known that_the child’sCbrain) is especially
subject to the influence of his environment and tﬁ

at the
development of many qualities is much easier among children
than among adults.”. It should be noted that, however strange
at Hrst glance, some aspects of the child’s psyche are not
constant, but are connected chiefly with a specific_stage of
\dgyg_logment." 55) There is every reason to suppose that
addition of a year of instruction “from below”, that is,
beginning with six-year olds, would be much more useful from
the point of view of the child’s mental development than the
addition of a year "at the top”. '—““"_)

The idea that the period of@arly childhood (up to 5 years)is
in a certain sense of exceptionally decisive importance for
subsequent physical and (spiritual development of personality
has been expressed more than once. Recalling his early
childhood, Lev Tolstoi wrote: “Wasn't it then that I acquired
everything by which I live now, and acquired so much so

uickly that I haven’t gained a hundredth of it in the rest of my
hfe? It is but a single step from the five-year old child to me.” %

If we_imagine a human life as a single day, the American
scholar Arnold Gesell has said, then the period from one to
four years is only an hour, but the greater part of our
dt?\r?:’logmcng_gcg_u;rg‘ in this hour.s” Many Soviet pedagogues
share this _ldea.“ Nevertheless, this idea is usually understood
only as’a methaphorical, emotionally pointed phrase that need
not be taken in its literal sense. ’

In recent years, however, these paradoxical assertions have
suddenly found ever surer footing because of the plentiful
stream of new experimental data ﬁowing from a number of
different countries. Generalising the Tesults of Tesearch con-
ducted by the(World Health Organisation, Anthony Barnett,
for example, writes; “The important period was found to be
the first five years)..” % Investigators are increasingly con-
vinced that the pre-school period is of decisive importance in
shaping personality and developing the intellect. And some of
them arrive at a conclusion not at all similar to accepted
conceptions, that these processes depend jn great part, if not
chiefly, on the child’s life from {six monthg)o one and a half
years. At any rate, there are now at hand the results of an

AL
7

<
I~y

w R
%

Lb/
r
(;ll
| AR

'\"/
0!

0




164 - ‘ SCIENTIFIC REVOLUTION AND REVOLUTION IN EDUCATION

- experiment in which children received the greatest portion of
developmental instruction from one-half to one and a half
years—and 90 per cent were honours students in the first
grade. The Director of the Estonian Scientific Research
Institute of Pedagogics, Osvald Nilson, feels that for this
reason one is “reparing” the personality in school more than
shaping it. :

Many foreign teachers and psychologists engaged in explor-

, ing the reasons for the differences in individuals’ intellectual

- 3 ' *;,lcvels have come to similar conclusions. For example, scholars
w at Harvard University working under the direction of Profes-

: sor Whité have become convinced, on the basis of many years
/., oF research, that something important, something that deter-
mines the_child’s further intellectual development, occurs

~ between ten months and a year and a half. It turns out that in
c(shaping of the child’s intellect,)it is extremely important

houw the mother smiles at him (how)she talks with him, whether

_ 8he shares his agitation and stimulates his mental activity. The

- director of a clinic for children with nervous disorders in New

ork, Peter Neubauer, ar; that.the bases of mental health

é’r’e formed in early childhood) A motherslove and tenderness

' im the period from birth tothree years, in Neubauer’s opinion,

conditions to a- significant’ degree the further course of
develo&xinem.

In 1964, Professor Benjamin Bloom (University of Chicago)
B f not f I g

at 50 per cent of man’s intellectual capacity is formed

in the first four years of life) and that_ up to the fourth year the
mind of a child is extraordinarily receptive of external
influence, While this_capacity continually declines thereafter.
Bloom feels that the “measurablé intelligence” of the 17-year

E__sar. In other words, an “impoverished” environment in the
NassuTEEy -

t four or five years oi iife. can have more serious

con#uences than the deprivation of opportunities for

development in the next 12 years. And the more drawn out

this early “impoverished” period, the more difficult to Tepair
the loss: -

“Teaching and bringing up the child in his first five years is
an extraordinarily intricate and delicate process, which must be
conducted with a view to the individual psyche of each child. At

=

old can with 50 per cent probability be predicted in the fifth .
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present, psychologists and pedagogues optimise this process
nly by chance.
Co The_British _specialist in the biochemistry of the brain,
S. Rose, has concluded that the growth and development of
the brain occurs to a significant extent after birth, in the first
few months and years of life. n this period, when only a
comparatively small number of new cells are formed, a much
more_important process goes on—the formation of an
enormous number of new connections between the cells.
( Anything that obstructs this may hinder the development of
the brain and intellect. In childhood, writes Rose, new
connections in the brain are formed through the growth of
cells, the development of new cellular processes and of new
synaptic nodes. However, as soon_as the brain_is fully
developed, it loses_to_a great_extent the ability to form new
connections{ So with the.passage of time it becomes ever more
difficult for man to{earn.)

It is early yet to speak of any strict theory. of age-linked
development of the intellect, but enough factual material has
already been accumulated for it to be quite obvious, first, that

- the individual’s intellegtual potential is enormously dependent
on how ef: ectix'c]y__hi§piritual development was stimulated in—

the period of early childhood ,)and, second, that it is difficult or
even impossible to fully confpensate later for any deficit in ¥
developmental instruction at_this _period. T

It would seem that one can draw practical conclusions from
this. “We are in the habit of considering the first grade as the
beginning of all beginnings,” writes A. Khripkova, Vice-
President of the Academy of Pedagogical Sciences of the
USSR. “But in fact the personality (and health, t0o) of the child

(begins to form long betore he enters school)’ e Unfortunately,’

until now the opinion has been widely held that up to three
years the child is psychologically so primitive an entity that no
special knowledge is needed to rear him. In any case, it is felt
that in pre-school institutions, especially nursery schools,
nurses as well as aides without special education can success-
fully cope with the tasks of training children.

The potential for development at a later stage in childhood is

~ inadequately exploited, too. Instruction in reading and writing

begins in the first grade, i.., at seven years o age, yet the age
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best suited for mastering these skills is 4.5-5 years. A teacher
from Volgograd S. Semin, on the basis o his own interesting
experience, has come to the conclusion that, given a certain

- method of instruction, it is possible and necessary to begin

teaching reading and counting at an even earlier age — one to
two years. *-..AL this age,” he writes, “commitment to memory
is more spontaneous and productive than at a later age(ypt)tp
’ evelopment is

simply foolish and inefficient.” &1
Cl:)gx_pgxijgns of the results of research conducted by
D. N. Uznadze in 1928 and M. 1. Zarandiya in 1967 on the

level of generalisation and definition of concepts by pre-

schoolers show convincingly that the mental capacities of con- -

mporary five-year olds in this respect surpass the mental
nggitie?of seven-year olds of 1928. According to the data of
the Scientific Research Institute of Pre-School Upbringing of
the Academy of Pedagogical Sciences of the USSR, 64 per cent
of urban children can read when they enter school, 96 per cent
know numbers, 89 per cent can count to ten. For some towns
and regions, and also f(_)rhchildren who attend kindergartens,

igures are still higher. )

'thg;cggt‘l:e 1964/65 sch%ol year there has been conducted in
Daghestan an extensive experiment to learn whether contem-
porary six-year‘olds can assimilate material previously studied
by seven-year olds. The results already allow a positive answer
to this questions? - )

On the basis of all these facts, one can assert, first, that, given
an Increase in the period of schooling, it is more useful to
extend the period by beginning earlier. Second, it is useful to
begin teaching children at six years of age even if the total
length of schooling remains as before. This will be reflected
positively in the quality of the whole school programme.

One must consider, too, the practical experience of world

pedagogics. In many countries, practical steps are being. taken
to begin education %rom carliest childhood. Naturally, in such

different in principle than those used in school today. Early
education mupst, without fail, be directed by specialists with the

cases the content, forms and methods of instruction must be >

highest_qualifications. ‘ ' .
it is quite possible that the native potential for mental
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development that man has at a pre-school age is, among the
overwhelming majority of people, used only to a slight extent.
As a result of this, society loses irretrievably a considerable
part of its intellectual potential. Conversely, a fuller use of
those capacities for the development of the intellect that are

~ present in_early childhood (up to 5 years of age) would make

possible a sharp rise in this potential, would greatly increase
the number of capable, gifted and_talented people, of whom
in the era of the scientific-technological revolution there is
a pronounced dearth.

In June of 1972, in the Section of Didactics of the Scientific
Research Institute of General Pedagogics of the Academy of
Pedagogical Sciences of the USSR, a conference on “The

(Developmem of Creative Ability }-a Most Important Problem
of Our Time” was presided over by M. N. Skatkin, Corre-
sponding Member of this Academy. The conference drew up
detailed recommendations. It was stressed that there is an

increasing amount of data testifying to the exceptional role of
assimilating different aspects of social culture.

An interesting attempt to study this question by way of a
“family experiment” was undertaken by the Nikitin couple.
Their children (there are eight children in the family) are
taught from earliest childhood to play not only with toys, but
also to handle genuine adult equipment, to use sports
equipment. The Nikitins have a detailed system for early
instruction in reading, writing, and counting, based on very
original games that stimulate thinking. Children from the age
of two and three learn to read as they play, at the age of three
and a half they can count. - .

The experiment in the Nikitin family is being conducted to
verify a hypothesis that is interesting but usually only talked of.
The executive and the creative faculties, writes B. P. Nikitin in
his Hypothesis on the Origin of the Creative Abilities, develop
along lines that are different in principle: the first along a
curve asymptotically approaching a certain limit, the sec-
ond — exponentially. The first do not vary significantly among
different people (they are the objective basis for establishing
work norms). The second can differ by many orders of
magnitude, and the reason for this is that most people do not

early childhood,ywhen children are e_sbecﬁllgfrcceptive to
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j imuli - f the
receive enough external stimuli for the deyelopmem of th
creative faculgties in the period of early childhood, which is
most favourable for their development. Asa r'esult, there is an
irreversible extinction of the potential'cffcctnvely to dpvelop
faculties, an extinction which, though not absolute, 1s very .
-difficult to overcome. ) . ) |
The idea that it is necessary to begin the child’s education :

1s 1 ingly widespread. “Millions of children are
/ % f::;nlyg ?n?ﬁgf:sy -damaged by our failure, to stimulate th'emv
AN intellectually during their crucial years —(from birth to five.
Millions of others,” writes the American teacher Maya Pines,
“are being held back from_their true potental. Our severest
educational problems could be largely solved if we started early
g ” 63 o )
cn?rltlleh.renowned Japanese_musician and teacher, Shinichi ‘
Suzuki, who has worked a lot with children. of from th.rce to six '
years and has achieved amazing results in developing their
musical abilities, has concluded that everyone has talent, but ’
far from all have conditions favourable for its .d.eve,l’opment. ',
“All human beings are born with great potgnuahues: he says.
_ "We must investigate methods through which all children can .
(devaop their talents) In a way, this may be more important ;

opposition of admitted reactionaries, who strive to strengthen

and reinforce social and cultural inequality in society. On the

other hand, mangy teachers and scholars, insistently adhering to
traditional viewsy)oppose_the idea of early education.

Quite often, a negative attitude to early education is justified
by references to the fact that it supposedly contradicts
biologically established laws of the development of the human
organism. In reality, such assertions are no more justified than
assertions to the opposite effect. “To what extent environmen-
tal stimulation can_influence brain maturation or organisa-
tion,” writes J. M. Tanner, “is not clear.... The way in which we
teach children, and the times at which we teach them various
things, must be governed by the manner of growth of their
nervous systemstvidently sequences of development exist;

ut we have no answer to the all-important question of what
happens to the cell assemblies if we attempt to teach something
too soon; or conversely if we delay teaching something too
long, so that a new neural organisation may be starved of
exercise.” 66

Many foreign specialists oppose in principle any pro-

- grammes for teaching childrenin the pre-school period, feel-

ing that the children are still too small to think, or that_at
that age “learning is for them as unpleasant as being forced
to_drink castor oil”. “Unul six years, children aren’t ready)
for study,” some teachers say. It is truer to say, notes Maya
Pines: “The teacher isn’t ready to teach them.”

The opinion is often met that to teach children before they
are six is to deprive them of the joy of childhood, etc. This is
not without foundation, and quite justified if early education is
understood-to be simply a mechanical shift of school curricu
down the age scale( Early education can be successful only
when -all elements, 'without exception, in the educational
system are transformed in accordance with'the child’s potential
: at a given age.) It must be carried out-on a qualitatively new
basis and with methods different in principle from those used \

inyestigation of atomic power.” &
thi:i::;i:?, ::cmg:imems in this d;i)r(:ection are being conducted
at the present time iR the United States, West Germany and ;
Japan {Special schools ave been set up, the fundamental goal !
of which is to develop abilities among children beginning from :
two years of age. In the United States,_there 1s aiso an :

(_expe T5n goal-directed training of babic from 3 to 12
‘ 'll‘ :’:onm:?n cxgcnmem being carried out through the cffB.rts
;q/.(:?o'f"s'gecially trained teachers,( who will help mothers raise

i t home.t® i ‘
ﬁ Chllltd rsill:):ld also be’ noted that the movement for e rlier <___
; instruction must everywhere overcome{great opposition On
M the one hand; attemptspby progressive teachers and democrauc ' ‘
- forces to take practica{{steps under capitalism, steps to 1mprovet in school. These new methods must be based not on
the living conditions 0 pre-sc};)o?l c_hnldrdeln fr;}xln st:: agcl)o;:: compuls:; °“1; but‘o?h’—_—me Chﬂg?ﬁheig]laltened cun'o:;lty d earl); -
ilies, to organise their upbnnging throu 0- : age, and also on the use © iec Curiosity at.an car
{gaﬁmxln}l;ses for I;igevelopment, ull’ order to compensate for their " inStruction. The most difficult thmg}l,n tor in the process of
ma‘{En‘il"aTﬂ'@iﬁtual) deprivation, meet with the strong optimal system of exercising pedagog'imcal inzﬂuence for o
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age group and, even more, for each individual child — taking
his genotype and psyche into account.

Experiments in the field of early education must be
comprehensive, they must take into account the continuity of
content, forms and methods of instruction in the various
elements of the educational system-— nursery school, kinder-
garten, primary school, secondary school and university.
Otherwise, the most brilliant achievements in pre-school
education may be effaced and nullified at subsequent stages.
"~ It is obvious that the importance of an educational
institution, its social significance, grows in proportion to its
height in the hierarchy of the educational system. It is a matter
-of course that the most educated and erudite pedagogues work
in institutes of higher education, the less educated in
kindergartens and primary schools. But the early age demands
personnel no less ified. ‘

- One of the most, if not gd:} most, important changes that the
revolution 1n' education 1s bringing is_the introduction of
clements_of education beginning with (two-year olds)) and

possibly even among younger children. It is possible ¢hat the
. greatest untapped reserves for raising- the productivity of
labour in the realm of education are connected with a fuller
accounting of -age-linked potential, and that the most effective
way to optimise the flow of educational information lies in just
this direction. . :
Research on the problemn of early education and the
potential of early childhood is quite difficult not only because
of its complex and multi-faceted character, but also because
decades are needed to verify hypotheses. The resolution of
this problem, however, can be substantially speeded up by
areful study, including statistical analysis, of the empirical
-material already accumulated by pedagogical science through-
out the world. - :

— Early education and upbringing organised on scientific bases
will permit a sharp rise in society’s intellectual potential, a great
increase in the younger generation’s creative abilities, and this,
as Acadeniician P. L. Kapitsa has said, is a fundamental goal,
on the meeting of which may depend the future of our
civilisation, not only in one country, but on a global scale.s?

-
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CONCLUSION
A LOOK AT THE FUTURE

‘Under contemporary conditions, production, education and

science develop as a single system. However, in the process of .

its evolution, education has lagged considerably behind science
and production, which have since the middle of the 20th
century entered a profoundly revolutionary phase. The
ensuing contradiction can be resolved only through a corre-
sponding revolution in education.

Under capitalism, class antagonisms dre superimposed on
this contradiction; “hence, the entire bourgeois system of
education is experiencing a most profound crisis. Under
socialism, on ‘the contrary, social relations aid the rapid
surmounting of - this contradiction and a ‘rise in public
-education to a ?ualitatively new level that corresponds to the
requirements of the modern era. ‘

-Education has been turned into one of the most important
sectors in the historic com petition between two opposing social
Systems, a sector where socialism shows in practice its
pre-eminence, its vitality, its right to the future. As in
everything, here, too, success is obtained in accute and tense
struggle. -

Both socialist and capitalist countries, "seeing the need for

rofound changes in_the content of education in correspon-
gence with the objective needs of the scientiﬁc—tznological

revolution, are forced to examine critically - the/ traditional

forms of the process of education and upbringing, to search

0C
intensivel f\ new) more efficient ways to organise instruction
and foﬂ“new’mct ods of teaching. The systems of education
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are faced with the task-ef sharply raising _'dj_q/ roductivity of
pedagogical labour) altask hat must be met in practice through

——

; a revolution in education. :

" “The basic tendencies in the revolution jn education are:
actualisation of the content of education,) introduction of
electronic teaching machines, optimisation of the flow of
information, introduction of forms of division and coordina-
tion of pedagogical labour that are new in principle and are

onnected with the concentpation of the school, and a
( transxtio%)to education_from (early childhood (and perhaps
nlancy. '

Despite their enormous significance, none of these _tenden-
cies can develop in isolation, unconnected_with the others.
Therefore, the problem of a revolution in education must in
theory and practice. be resolved asa complex, integral whole,
with a view to mutual coordination of all these tendenges.
Otherwise only partial solutions of limited import are possible;

_ each will be an improvement of details in the system, but not a

fundamental revolution and not a resolution of the contradic-
tion that has arisen between traditional education and the new
demands of the scientifictechnological revolution.

- For example, optimising the flow of infor_matiqn can be done
first by ratiopalising the division of school subjects over the
school year:and, during the school day. by improving the

- organisational forms :of -the study process. . On .this level,

optimisation is. realised with .regard-to ‘the potential and
abilities of large groups of students.The_second level of
optimising t.b?ﬂ(')?vg't_)f. information is carried out with respect
to the potential and ability of the individual student. This isan
immeasurably more complex tas t.can be met on a large
scale only with electronic teaching machines.and programmes

" devised by cyberneticians and experienced psychologists and

teachers working with them. Finally, the third level is reached
when the flow of.information is adjusted to the abilities ¢f the
individual student in relation to his age (a problem that is

practically unstudied but Traught with possibilities). So there is -

a single, three-. , intensified process of op gimising th.e flow
of information, a process that, in all probability, can raise the

efficiency of instruction to fantastic levels. o

e

Ve e ——— . W A . - o - —— -

o m——— e

e . e e e i —— o n . ——"

/

A LOOK AT THE FUTURE . . 173

Thorough theoretical and experimental analysis of all these
problems is of Fammount importance from the point of view
_ of raising the efficiency with which the educational system as a
whole functions and, consequently, also from the point of view
of securing the leading place for socialism in the on-going
scientific-technological revolution. - '
One must keep in mind in all this that the best programme
and miracle-machines, the best forms of organisation and
methods of instruction, the best school buildings and equip-
' ment, as is true of any other innovation in the educational pro-
cess, will succeed only if the principal factor in the process
of education and upbringing —the teacher—is fully prepared
in a professional, socio-economic and_moral sense. -
~Yet, often, valuable innovations do not justify themselves
and are compromised precisely because this factor is underesti-
mated. We must recall the old idea of Plato and Hegel that we
pay more attention to selecting the masters who sew our
clothing than to selecting_masters who raise our children. In
devising an educational(strategyJt is very important to devise
measures to ensure a constant flow of the best forces into the
pedagogical field and to make it possible for them to realise
their creative potential in full. In this respect, it is especially
urgent that we analyse the problems of improving professional
selection, training and the further planned elevation of the
teacher's status to a social height that will allow him to cope

- with those new tasks that the scientific-technological revolution
_ has thrust upon him. B T

«~ One -may - suppose that there will be quite substantial
structural -changes in the system of education in the USSR
over the next few decades. - '

The stage of pre-school education Cand upbringing)will,
probably, consist of _a ramified network of appropriate

e -

children’s institutions- and an institute of instructors, pre-
N\ ~ school teachers and_psychologists, who will give systematic and
7 skilled aid to families.iThls stage will cover-children of the

corresponding age and will be a_very important,_inseparable
ement of the whole educational system. The development of

al labour 1n the general secondary school, on the one hand, and
the development of general secondary education into a system

olytechnisation ind the combining of education and industri- Q,l)lm‘v
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of vocational training, on the other hand, will lead objectively
to the convergence of these two sub-systems.”

. The system of specialised secondary education now fulfills
two functions: preparing middle-echelon specialists and highly
" skilled workers.  In_the future, apparently, the role of
technicums in training the most skilled workers will grow. All
of this will lead to the convergence and integration of all forms
of secondary education. Higher education, too, will continue to
develop. At the same time, the rapid development of graduate
studies and different-courses for raising qualifications among

those who have graduated from higher educational establish-
ments will lead to another stage—*post university” educa-

tion. . S

The objective conditions of the modern world make the
boundary between educagion, production and science ever
more mobile and rclativ{l‘n connection with the fact that the
sdcntiﬁc—technolo%!' révolution forces everybody through-
out his life to raise his qualifications or to change professions

several tiimes, a new demand 1s made of education as a social

mechanism —to’ -ensure .an
individual’s ucatiomithroughout his working life, i.e.,
ucation.) Ditferent ways to rais

. o

qualifications are ever more broadly distributed in the national
economy. This means that the modern system of production is
increasingly becoming a system for constant training of
el -

the other hand, college students, in order not to enter
science and production with half-outdated knowledge, must
" continually participate in scientific research, in designing, in
introducing and exploiting the latest technology. These
+ demands have to a certain extent already been taken into

- - education. Such an-approach fully justifies itself in practice,

=~ and it is to be ex that in the near future it will be widely

. applied. Combining study with practical work, with production

and science, is jncreasing in scalg.in schools, technicums and

institutions of higher education( The educational system is to
an ever greater degree bccomin'i“l

production (not only of persopnel, but also of material
and cultural wealth for society).}As a result of the scienti-

i paaas

crease in the level o ever§

account in the work of a number of institutions of higher

simultaneously a system of
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fic-technological revolution, there will take place an integra-
tion of two major spheres of human activity: production and
studies. -
The contradiction between the mushrooming volume of
socially necessary pedagogical labour and the real ability of the
. total pedagogue to do all he should in instruction and testing
assimilation of knowledge can be resolved through use of
automatic and electronic machines, but tutoring proper cannot
be automated. The most perfected technology and the best
methods of instruction can never of themselves meet the goals
of upbringing. An individual can be raised to lofty demands
only through live human intercourse. The modern scientific-
technological revolution, which has caused a sharp expansion
in the scale and a growth in the complexity of the process of - g7
teaching and upbringing has engendered a demand for a t
significant increase in the volume of the total teacher’s live ,H/
labour. : ee’”
" There is an acute need, and a real possibility, -ﬁnvolve ever
more of the public in this) The further reduction of working
ume and the(increase of free time)will make for greater
 possibilities in this area. And such work is no “sacrifice” of time
and effort by those who voluntarily take on themselves

‘ennobles those engaged in it and is to a certain degree their

pedagogical responsibilities. Pedagogical activity develops and ﬂb}lﬁ?

own reward. - : :
_\k The work of &gbring;x_g' g&s a two-sided %rocess, in the course ¥
* of which both parties undergo positive changes. Consequent-

(

ly, the question is how to tupn the ofit unger %)
generation into the atfair of ﬁ\ members of societthég ickly as
ssible.. - .
oreover, as the experience of leading Soviet schools shows,

it is possible more widely to bring in scholars, engineers,
doctors, cultural workers, foremost workers and collective
farmers for lessons and lectures, for work connected with the

school curriculum and with its extension. “Talk of a lack of

in cties 1s mistaken. For work in schools,” notes
Academician M. A. Lavrentiev, “one can mobilise, on a
part-time, paid basis, the whole technological-engineering
intelligentsia. Teaching has great significance: it is a school for
managers, a school for organisers....” 68
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