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Polytechnic Education in the
General Schools

P Introductien

HE SOVIET CONCEPT of polytechnic education for general

education schools in the Soviet Union has emerged primarily
-from the complex factors and forces that were discussed earlier
in this study (seeespecially chapter I). . '

The following pages present specifically information about (1)
the philosophy and purpose of polytechnic education, (2) poly-
technic courses, (3) the new curriculum reforms, (4) organization
and operation' of school workshops and production training, (6)
organization and methods of teaching polytechnic subjects, and
(6) research.’

Polytechnic education, as discussed in this chapter, deals only
with the elementary-secondary general schools, which enroll the
largest number of students in the Soviet Union. Completion of .
polytechnic education takes place. upon graduation from the
;' senior grades. Although the senior grades are at present optional,
ﬁ a high percentage of students enter these grades; the others
Sae attend vocational and technical schools, take correspondence
courses, or go to work and possibly study part-time.

- We learned that all schools have not been able to introduce
e the earlier polytechnic curriculum’that was issued in 1957, but
|: - that efforts are under way to provide schools with equipment,
A materials, and qualified teaching personnel to implement the
2 new ambitious program.

TERMINOLOGY o
It is helpful for the reader to grasp the concepts behind the

- ‘terms polytechnic education and work experience education in

order to understand fully the kind of general educational program
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now developing in the Soviet Union,_The first terth is Russian;

- the second, American. Although Soviel educators do not use the
term “‘work experience education,” the ideas of work experience
are nevertheless interwoven in polytechnic education to imple-
ment their educational- plan of combining mnnual work and
academic education.

Definttion of polytechnic rdummm -—The term polytechnic is-
translated from the Russian word politekhnicheskoe. The root
words in the term “polytechnic” are poly and technic. The prefix
poly ip derived from the Greek Wword polys meaning many or
( much, having.or consisting of many. The word technic stems from

' the Greek word technikos and means art, artful, or mastering.
After talking with Soviet educators and observing their schouis,
we feel that polytechnic education in the U.S.S.R. is the kind of
education which deals with undersmhding the various technics
of industrial and agricultural production; the application of
scientific principles to mass production; thesgrganization and
" ytilization of workers; the development of habits of work and
technical abilities; and the plannmg of jobs involving self-
discipline and initiative.

Work erperience education.—THe reader will encounteli several
different terms used to describe certain aspects of Soviet poly-
technic education. Some of these terms are labor program, labor ' ’
education, labor production, socially useful work, productive labor,
productive practice, summer pragtice, industrial practice, pro-
ductive work, labor training, productlon education, and productlon
training.

These terms, as translated to us, are used within the context
of this report to convey varying shades of Soviet meaning.
Essentially, these terms reflect the Soviet belief that their general
schools should provide some form of what we could call work
exrpertence education.

As reported by the Office of Education, in Bulletin 1967, No
5, “The term ‘work experience’ when studied etymologically refers
to any activity in which an individual engages resulting in the
production of useful goods and services. To include the social and
intellectual effects of thia experience on the individual, a broader
term has been proposed—'work experience education.”'' The
bulletin further reporfs that “Work experience education may
achieve both vocational and general education goals. Likewise,

lvﬂ:mmmuumnmmsm (Oﬂadum- ol
ﬂ.lundallﬂ No. §.) WMU.&thm’.L ) 3
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it embraces both paid and nonpaid work done by students enrolled
- in the program. The most significant aspects of an educative
work experience program include arranging for the work to be
done an school-released time, providing supervision by the school,
- granting credit, and providing supplementary instruction related
to problems of personality development, community relations, and
job success.”? .

In Soviet general schools these “work experxences}’ occur in
school or during school-released time. They also embrace both
paid and nonpaid work done by the students; and a coordinating
" group made up of school and industry oﬁ‘icxals plan the educational
program ‘ ‘ .

Philosophy ond Purpose of Polyfoclmic Education

We learned in our discussion with Soviet educators that they
believe quite strongly that all students need to know about the
fundamentals of mass production. The aim is not only to under-
stgnd production in a passive way, but also to have students
participate actively in school ayorkshops and in industry, so that
.- - they can get an intimate knowledge of how an industrialized
~ nation produces the goods and services that it needs. U.S.S.R.

educators indicate that each student should be able to take an

actlve art as a worker in some phase of the economy of their

_vast land. _

We al3e learned that they were concerned :about the attitude
some adults and youngsters display toward state-owned equipment
and property. They feel th udents working in workshops on

' worthwhlle tasks can he tafight to respect property and to use it

T ———
SRR R, VR

""'uplls the love of labor and respect for the laboring man—

" the"worker. In other words, they intend that the school is to be -
the vehicle to implement certain fundamental concepts of Soviet
‘morality and philosophy. The student, they believe, should also
see the fruits of his labor and recelve some remuneration for the

.- work performed. ' 2.t
Another factor that’ shapes Soviet education is the theory of
Soviet educators that general elementary-secondary schooling
.- should provide a ‘background or base upon ‘which all professlona —
- and vocations can be built.

One of the pnmary purposes of polytechnic education in the ‘@
!M..n 8.
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soviet Union is to provide fundamental technical knowledge com-
mon to all industrial fields. It is broad rather than narrow train-
ing. Their educators hold that it helps students express themselves "
through polytecimic experience; that students get professional
orientation which enables them td choose their professions more
intelligently. Polytechnic education is a better preparation for lifg‘
they say. In the process of acquiring this knowledge practical
habits of measurement, drawing, and laboratory techniques de-
velop. It also gives the student experience in labor production in
school. And, in the future, Soviet industry will be using automa-
tion to an ever increasing degree, and students will need to know
- more. polytechnic information to adjust to the new machinery and
- ways of production. Such are some of the purposes of polytechnic
education as stressed by Soviet educators. '

RELATION OF POLYTECHNIC EDUCATION TO OTMER STUDIES

It was pointed out numerous times to us that the general
subjects are the first in which-to emphasize polytechnic education,
and that mathematics and science form the bases of polytechnic
education. Even though there is a direct correlation between
polytechnic courses and mathematics and science courses, Soviet
educators are striving to bring about an even greater relationship
betweefi them and all areas of instruction.

For example, in botany classes fifth graders are taught about
different kinds of trees, and in woodworking classes they are
taught what can be done with the trees. One educational re-
searcher explained how polytechnic education is correlated by "
teaching mathematics. He used the illustration of a metal box
that could be made in two different shapes yet have the same
volome. However, the exposed surface of the box was greater in
one shape than in another. Polytechnic education would be related
to this problem, he said, because if industry had to heat this
metal box, more energy would be expended if it were of one shape
because of its greater exposed surface. His major point was that
in the teaching of mathematics, other factors are being considered
and attempts made to correlate mathematics with problems close
_to life—in particular, industrial life. _

Soviet educators told us about the changes made to improve the
teaching 'of physics in order for students to understand better
the ‘fuundations of production. In the revisions of the physics
course, the fundamentals of technics were left in 80 as to help
" bring about a relgtion between theory and practice. During the
- revision of the polytechnic course in electrotechnics they found

N
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that certain principles needed to be included in their physics
courses to give the necessary theoretical understanding. As & °
result, information is nqw presented in physics classes about (1)
principles of semiconductors, (2) modern automation principles,
and (3) solid bodies (given more emphasis). It was emphasized
to us that these changes in the curriculum brought about a closer
‘relation of the school curriculum to life. .-

Since one of the miain branches -of production deals with
chemical production, new topics were introduced in chemistry
dealing with (1) chemical industries, (2) production of salts,
(3) metallurgy, (4) extraction and refining of gases and fuels,
and (6) chemical elements. They want to give students a better
notion of molecular theory and they have discarded unnecessarily
complicated problems in their old syllabus. _ )

Formerly mathematics had a great deal of calculation, but
something was lacking. The students, they felt, should get an
idea that mathematics can be applied to ‘the practical as well as
the theoretical. This is of great importance, we were told. To
improve their mathematics courses, the functional theory is
introduced in the fifth grade, and the students will study mathe-
matical principles which ¢an be applied to life. The student is
expected to understand the applications of the theoretical con-
cepts also. There must be a balance between the applied and the
theoretical, we were told. Nor was their main purpose of mathe-
matics—that of developing logical thinking—overlooked in making
these changes in the curriculum. .

Another example showing how physics can be correlated with
- polytechnic education is shown on table 9, page 163. This table
- points out that in discussing problems of thermal action of electric
current the students should be taught about schematic drawings,
devices that use scientific principles, how these devices work, and
their construction. :

v 8

Polytechnic Courses

Although all courses in the school are being designed to con-
tribute toward polytechnic education, certain courses, along with
mathematics and science, do so more specifically. These are:
" labor (manual arts) as a subject in grades 1 through 4; labor
training in grades 5 through 7; principles of production (indus-
trial and agricultural) in grades 8 and 9; technical drawing in
-grades 7 through 10; electrotechnics and automobiles or tractors
in grade 10.
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- Drawing in grades 1 through 6 includes art instruction and is
not generally referred to as a polytechnic course. It is reported
here because of the extent to which drawing is taught in the
elementary grades prior to the student’s taking technical drawing,
and, because all drawing is so basic to achievirig polytechnic
education.

In addition to these courses, students also spend time working
during the fall and spring in the school parcel of land (garden),
and have industrial practice after school and for several weeks
during the summer months. And students get experience in pro-
duction work at an enterprise or collective farm during the ninth
grade. See appendix I, table B, for further details on the 10-year
curriculum that was being- imfplemented during the 1958-59
school year.

Another way students supplement their school experience is
through participation in “Pioneer Circles.” These circles help :
provide students with an outlet for their individual interests.
In one school in Moscow, we saw four boys returning to the

- woodworking shop to make repairs or their model airplanes which
they had constructed in one of the circles.

LABOR AS A SUBJECT IN GRADES 1 THROUGH 4

Some of the specific aims of this instruction is to stimulate 4]
initiative and design creativity in pupils, to help them develop
skills in drawing and in measuring precisely, and to become
L acquainted with the properties of materials. Soviet educators }

consider these activities as a form of labor. ’ 4]

Mansal arts—In grade 1, students work with paper, card- ‘
board, scissors, and paste ; sew with needle and thread ; work with
clay (oil mixed with clay); and care for plants and animals.
These same activities are carried out in grades 2, 8, and 4.
However, in grade 4, students also bind books and do technical
modeling. Actually, in technical modeling, they make toys and
models of machinery like tractors, cranes, gliders, and even
parachutes.

We saw many of the objects made by students, such as simple
figures and bowls made by pinching, rolling, and pressing clay in
various shapes. Much in evidence were houses, barns, and wind- -
mills, made from paper and cardboard. Each article was painted
nicely to resemble the original. Such activities are conducted in
the classrooms with students working at their desks. (See fig.
1-4, page 28.) One Soviet teacher expressed the hope that they -

' would eventually have a separate room for tlus kind of work.

B B TR L
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The school system provides the necessary supplies-and equipment
such as rulers, knives, scissors, needles, embroidery frames,
brushes, shovels, watering cans, saws, chisels, and vises. See list
of equipment for study in manual labor for grades 1 through 4,
page 187. '

Drawing.—In grades 1 and 2 students draw with crayon and
water color. They incorporate the ideas of perspective, shading,
and color. The student is taught to apply the skill of observation
in his drawings. In grades 8 and 4 the students are taught
about the size of objects and the distribution of light and shade.
Students in grade 6 receive instruction in drawing perspective
views, such as in a picture with a horizon, using space in relation
to picture, the role of colors in paintings, and how to use water
color.®

Applying perspective, developing creative imagination and
initiative, and understanding the relationship between objects at
different distances are part of thematic drawing. Decorative
drawing includes the study of geometric and national art designs.

. Discussion and analysis of art such as paintings and reproduc-

tions—both prerevolutionary and Soviet paintings—are also
required. Table 4 shows the subjects studied in drawing, with
the number of hours, in grades 1 through 6.

' Table 4.— Drawing (grades 1 through 6)!

- Hours per grade
Total
Bubjecta studied hours
1 2 3 4 5 - L)
1 : 2 3 7] s [} 7 |38
Drawing from nature. ... ___ . 2 0mea0a0s - 116 14 17 20 21 22 23
tivedrawing__._.__________ . .. 42 1 10 7 () 4 4
Thematic drawing_ . ... _____ " T777C 30 8 (] 4 4 4 4
ofart . ______ e 10 | f.. ... 2 2 3 3
Torav. ... ... ... ... 198 33 33 33 a3 33 33

1 Ministry of Eduecation of R8.F.8.R,, Programmy erednel shkoly, Risovamie. (Syllabuses
of Secondary School. Drawing.) Moscow, Uchpedgis, 1988. P. 8. : »

Examples of some of the subjects in drawings made by students
are doors; windows; cylindrical and conic objects, such as boxes,
cans, and flower boxes; illustrations from fairy tales; decorative
wallpaper; drawings from nature, such as the miigration of birds;

8 Ministry of Edueation of RS.F.8.R. Programmy srednel shholy. Risovenie. (W

for secondary school.- Drawing.) Moscow, Uschpedgis, 1968, 16 p.
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gketches of benches and chairs; and pictures of posters for holi-
days. Students are also expected to discuss intelligently various
paintings.

. At the end of the 6th grade, students are expected to know
how to use perspective and shade, and they should be able to
draw from nature from memory. They should be able to use
water colors and make posters, and be able to recognize dis-
tinguished painters, and understand the history behind each
painting.

MWMWINMI

Soviet educators believe that these courses help students under-
stand other subjects, develop respect for work and State property,
develop good habits of measurement, drawing, and laboratory
techniques, and learn the basic elements of production work.

" Woodworking.—Students receive instruction about wood and
its qualities, the advantages and disadvantages of various woods,
the technical qualities of wood, plain and quartered sawed lumber,

POLYTECHNIC EDUCATION 101
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Figore 3-2.—Sixth-grade girls in weodwerking class (labor training).

drying, and the preservation of wood. They also learn how to
cut wood and use the equipment and instruments - (tools) of a
jointer (woodworker). (See fig. 3-1.) In one woodworking shop
students were cutting out handles for tools. One boy, using a .
hand plane made of wood (except for the metal planeiron), was
planing a rake handle held in a wooden vise. _

Mostly hand-operated tools are used by the students in thm
classes, to perform such operations as marking, cutting, planing;
drilling, and chiseling. (See fig. 3-2.) Most of the useful lrticht
were put together with screws, glue, and nails. Articles are fand-
papered and finished using a sealer, with either a tnnlluoont
finish, paints, or enamel. (Sooﬂt 3-8 and fig. 8-4.) .

Metalworking.—Students must know about ferrous ‘and - *nom
ferrous metals and their alloys, and get a general understai
of théir qualities. They do bench metalwork at their work mﬁon
and learn about safety rules. Various hand operations are taught,
such ae- cutting with snips, chiseling, shaping, filing, bending,
drilling, ctitting threads, and finishing rietal objects. ' (Se
3-5 through fig. 3-8 for illustrations of the shop work.)-
that the article in fig. Mmhundhaphydahboutory
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Figure 3-3.—Feedrack for chickens.
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104 SOVIET, EDUCATION PROGRAMS

We learned that many articles made in the workshops, such as
test tube stands, chemistry racks, and apparatus for demonstrs.
tion of waves, were for the science laboratories. Fig. 8-9A shows
a display of some of the useful articles, such as rakes, tin cups, _
trowels, and small pails, students make in metalwork. . )

-
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Elutﬂcal work.—In addition to working with metal, pupils in
the metalworking shop are required to gain elementary under-
standing of electric work and lighting. They study transmission
and distribution of power and insulation procedures, plan and
do electric wiring, and draw schematics. Experience is acquired
in using house wiring devices and doing elementary house wiring.
Electrical appliances, their construction and operation, are also
studied. - Fig. 8-10 and fig. S-IIA&Bnhwtwoofﬂxeuﬁclu

wuuamwam
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; From our observations, the electrical phase of instruction
% 1 seemed to be the weakest in grades 5 through 7. Steps, however,
K are said to be under way 'to correet this, and~Nan one school we
visited the instructor proudly showed us a shop laboratory that

he and his students had built during the year, which was fitted
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for electrical work and lighting. The facilities -will be used for
the first time during the 1959-60 school year. '
School pfota.—"l‘hese school plots (gardens) provide for an
integral part of the labor training in these grades, as well in
the other grades. The practical work on the plots serves as—=a— o
supplement to science courses in botany and zoology. Experi-

g
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_ participate in working on the plots during the autumn harvest

-students would form a line and turn the soil over with their

-8 plot is given in chapter II, p. 87.

" an introduction to production education and make various useful
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(A) ’ (®)
.l;.wtﬂﬂmdwm.doby stedonts in grode Bve end sheve.

ments are conducted during the year under the supervision of
the teachers. Students in the fifth grade grow vegetables and
soft and hard fruits. Other socially useful work entails tree
planting and keeping the school grounds clean and orderly, ac-
tivities which are done, however, after school. All youngsters

and spring planting time.
We had the opportunity to see students working in brigades
(groups) preparing the soil for planting. Sometimes twenty

shovels. In the southern regions of the Soviet Union the plots
(gardens) had already been planted and vegetables had begun
growing. Students worked in brigades to weed them. They also
used the necessary fertilizers and insecticides. A description of

School production work.—Students in these grade levels receive

articles in large quantities. Sometimes the work is devoted to
the needs of the achool. Kindergarten toys, flower pots, chemistry
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v w

Figure 3-10.~llectric meotor.

tray boxes, test tube holders, and hooks, as well as other uaeful i
items, have been produced by the student. _

Soviet educators emphasize that this production education is
very important and that the student should see the results of his
1abor, both in the form of a well-made article and in remuneration.
They also feel a student’s attitude improves when he realizes his
work has value. Schools work cooperatively with industrial plants
in this phue of the instructional program The plants provide
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the materials that the students use to learn about ptodtction
methods and to get a beginning cencept of mass production.

In a boarding school in Moscow, one of the new type schools
in the Soviét Union, we were told the labor training is carried
out in two ways: (1) Through self-service and (2) thfough
productive labor. ' d

Self-service means that students make their own beds, clean

the dormitory rooms, take turns serving and doing jobs in the.

cafeteria, and in general take care of themselves. ’
Productive labor is taught through participation in live pro-
duction work. We saw sixth graders (boys and girls) making

paper boxes from cardboard sent to the school from a factory.

The finished boxes were used to pack toys at the factory. During
the 1957-68 school year this school made 70,000 boxes. The
students had work stations where certain operations were per-
formed, and all students learned all the processes over a period
of time. Fig. 8-12 shows a girl operating a stapler to fasten the
box sides together.

In a sewing class in this same school, girls were making
small geology bags. The students receive from 5 to 9 kopeks
(approximately 1% to 1 cent) for each bag. The girls had
completed 6,000 of the 20,000 bags they were supposed to make.
Not all the girls were working on the production job; some were
- working on individual projects—useful articles for themselves,
Dresses, needlework, embroideries, aprons, dress patterns, skirts,

and blouses are examples of articles made by students in the .

shows samples of student’s work. \
We also saw in the school workshop 6 sixth-grade boys making

sewing classes. (See fig. 8-13.) Also refer to fig. 3-9B, which

>

wood shelf brackets. They make 250 a rmonth. On another

production job each student made from 10 to 15 wooden screw-
driver handles in one hour. Some of the money the pupils receive
for such work is turned in to the school to purchase items needed.
Last year the value of the students’ work was 150,000 rubles.

The students received for themselves 90,000 rubles for their part -
- S

in the production labor. 3,

In a rural school in Russia, studelaszrhis'é’d 1,000 rabbits and
gave them to the State. At the ting we wisited the school they

still had 129 rabbits in a building near, tye school.
' . - " R L
FUNDAMINTALS OF PRODUCTION IN GRADES 8 THROUGH 10

The primary aim of these grades is to give students a basic
_ understanding of modern production and its main branches. The
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Figere 3-11.—Pendvium contrelied by electricel excitation.

main branches of production, according to Soviet educators,

(1) mechanical production of different materials and products,

(2) chemical production, (8) agricultural production, and (4)

energy production (particularly electrical energy). :
In grades 8 through 10 of the 10-year school, students in urban

schools study fundamentals of production and do practical pro-

ductive work. In the ninth grade they study machines and
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Figure 3-11.~Ponduiom contrelied by electrical excitation.

industrial production in a specific enterprise. The first half of
the 10th grade is devoted to electrotechnics and the last half to
automobile work. On passing from grade 8 to 9, pupils spend
several days during the summer months in agricultural practice
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