O8-14037
Bulletin 1960, No. 17

SOVIEL
Cducation
Programs

© FOUNDATIONS
o CURRICULUMS
o TEACHER PREPARATION

WiLLiam K. MEDLIN, Specialist in Comparative Education
‘for Eastern Europe, Division of Intetnational Education

CLARENCE B. LINDQuIsT, Chief for Natural Sciences
and Mathematics, Division of Higber Education

o MARSHALL L. SCHMITT, Specialist for Indwstrial Arts,
Division of State and Local School Systems

v

. U. S. DEPARTMENT OF
HEALTH, EDUCATION, AND WELFARE

ARTHUR S. FLEMMING, Secretary

Office of Education
LAWRENCE G. DERTHICK, Commissioner

) J" AT s
. . .oan - g Wy
T P U AR POt g
Bl 2 S T e G T Ok Lt B AN AN




o I!
. | Page
FOREWORD R L (|
¢ . v
t ACKNOWLEDGMENTS . S S T 4
INTRODUCTION ™~ . SR XIv
CHAPTER 1. —Fouumﬂons or Sovu:'r EDUCATIONAL

-

.

H 1storical Problema

‘Nt

Economic development
Social development L
Geography - I Lo
. School system AP S
Political system L e
Philosophy and concepts of education .
School organization .. U

Central Planning, Controls, and Methods.

Prmciples and methods of mstruction .

The lesson plan . T

Marking system _ S
. Outside school activitiea SN S

Pedagogical and educative leadership

_ Pupil promotions e eate s eenn s mem e e s s emmee

Problem and Changea m Soth Education_..

- Curriculum .. R SO
Enml[nknts e e e o 5 e e i
Labor market _. T
Youth attitudes e
Selection and diﬂ‘emntiation RS e et
Main features of refoms*.,_-i--. -,

-

et i
(= T~ I - - - - - N N )

b okt
© o

[
ot

ReLRRRN R O

Q.
ERIC




A Eauc S car -\ T — - -
' . o . N g
§ . 7
W . B

. .

. ' K
i SOVIET EDUCATION PROGRAMS .

Pag¢

CHAPTER I1.—SCIENCE AND MATHEMATICS IN THE ‘ .
GENERAL SCHOOLS .......... ..o, 41

Some Fundamental Soviet Ideas.. ... .. .. ... ..____ 41

< Relation to polyteéhnic training .. .. ... ... 43
Broad aspects of the curriculum .. .. . 43
General teaching methods ... ...~ . . . ... ... 45
Quizzes and examinations . e 48
Textbooks ... ... RO © e, 48
- Enrichment program .. .. 48
Laboratories, eqmpment and fac1lmes ............... , 50

The Teachmg of Bwlogy 51

Botany .. S § 52

Zoology TR b4

- Anatomy and physwlogy of man . . 55

Principles of Daftwinism . 55

" Methods usTed te strengthen knowledge of blology 56
Biology curriculum ... ... [ 57 -

.‘ The Teaching of Chemzstry_ - 61

Grade T ... 61
Grade 8 ... .. e 62
Grade 9 .. 62
_ Grade 10 . e e 63
" Some exampleq of qu1zzes in chemlstry 64
Chemistry curriculum . S 65

The Teaching of Mathematics.... ... . ... . . . .. 66

jolytechmc emphasis ... . S 67 -
Parallel presentation of subJect matter ................... 68
Arithmetic .. . 69
Algebra - . 70
Geometry ... .. ... e 71
Trigonometry ... . . . 72
Mathematics currlculum 72

The Teaching of Physics .. . . ... 76

o Relation to polytechnic education .- - 6
- Aspects of the program ... ... ... e ' 77
Grade 6 .. . 7

Grade 8
Grade 9 ...

Q.
ERIC




E

Q.

CONTENTS

Vlslts to classes
Physics curnculum e

'_ The Teachi;zg‘of Astronomy... . . ...
. Astronomy curri_culum R
Pedagogicdl Research .

Educational research on subJect-matter teachmg

~ Mathematics .. SR
Blologlcal sciences ... _ ...
Physical sciences ... . e
Educational research on methods .-
Expected innovations in curriculums..‘ s
Mathematics ... ... _ i
Physies _.. . .» . ...
Chemistry .. - .
Biology .. S

Proposed dlstnbutlon of hours *
How new curriculum will be mtroduced.,._..-_.

CHAPTER III. —POLYTECHNIC EDUCATION IN 'rm-:
GENERAL SCHOOLS .

- Introduction . ...~
Terminology .. e
\ Definition of polytechmc educatnon ................
Work experience education......
Philosophy and Purpose of Polytechmc Education .
Relation of polytechmc educatlon to other
studies ... ‘. el
Polytechnic Courses . ... ...
‘Labor as a subject in grades 1 through4 . ___
Manval arts ...
Drawing _ ’
Labor trammg in grades 5 through 7. S
- Woodworking
“  Metalworking -
Electrical work .
School plots ________.

School production work
Fundamentals of production in grades 8 through 10
Technical drawing (grades 7 through 10) _____

Page

80
82

84

. 8b

85

86




e v -

SQVIET EDUCATION PROGRAMS
“ Machine study (urban schools, grade 8) ... 115
Fundamentals of plant breeding (rural '
schools, grade 8) s "116
Fundamentals of mdustnal productlon in the
form of a specific enterprise (urban s¢hools,
grade 9) ... S W 119
Fundamentals of animal husbandry (rural
schools, grade 9) ... .. o 123
Electrotechnics (grade 10) ... . . 124
Automobiles or tractors (grade 10) .........._. 124
The New Curriculum Reforms: .. e 125
Concepts purpose, .and lmplementatlon of the
polytechnic reforms. ... ... ... . .. . ... 127
Worker specxa]txes e 0 7129
Proficiency degree ... ... ... . 129
Curriculum changes ... . ... .. 131
Changesingrades1-8 ... 1381
Changes in the upper grades (9-11) .. 131
Work experience . 2 181
Polytechnic education and Sov1et vocat:onal -
education .. ... 132
" Organization and Operation of School Workshops and
Production Training ... - ; 134
Budgets for polytechnic education... S 136
Description of workshops and workshop equlpment 136
Drawing . 136
Labor (manual arts) facilities in grades 1
through 4 .
Woodworking shop ........................................ -
Metalworking shop -
Size of shops_______ .
Machine study shop.........
Sewingrooms ... ...
Automobile and tractor shops
Electrotechnic laboratory _....__.
'Organization of polytechnic courses.._._.... S —
& ‘Organizational plans for production traming
I (work experience)
'y Coordinating groups
e | Selection of specialties by students__.________:
L ~ Schedule of production training (work
B - experience)

¥ . ’
By - «
¥ ,




Qo
ERIC

Y

y N CONTENTS
- ‘ s
Organizational plan for student at plant._____ ..

Enterprises and the school ... ______
Organization and Methods of Teaching Polytechnic

Subjects ... . . e
Teachers ... e USSR
Assistant teachers . o

- - Methods of instruction... S

Techniques used in teachmg
Examples of methods of lnstructxon in
productlon t:aimng ______________________________________
Homework. ..
Books .............................................. -
Correlating subjects .. . . ..
Evaluation ... . . Y

Research ... .. . .. -

Resezirch problems .
-Interrelationship of subjects.... -
Specific research problems in polytechnic

education ... ... S A
Examples of research ... .. ... .. ...
Other research in polytechnic education ...’
Results of some research ... ... ...

CHAPTER IV.—TEACHER EDUCATION ___.........

Control of Teacher Educatwn_

Pedagogical Institutes e

Administration and organization..____._ .
T Admissions ot
Cumculum e e
Professional traimng for new teachers ... ..
Theory and general methods..__...___
Special methods ... . __ ... ... SR
Practice teaching . _.
Schedule of instruction.... ... . :

. Methods of instruction 4 S
Examinations and grading R
Recording of students’ performance
Stipends for students
Student life

146

172

Composition of the student body_--

143
144

145
145

149
162
162
162
163

166,

165
166

166 “

166
169
170

172

178

178
177
177
179
179
180
180
182
182
184
185
186
187
187




E

Q.

N

SOVIET EDUCATION PROGRAMS

Graduation and job placement ..

Teachingstaff ... . .

Rank and salary ...~~~

- Workloads ... .. ... .. .

Selection ... g .
‘Retirement __

Training of faculty for pedagoglcal mstxtu.tes

Training of Teachers for Polytechnic Education. . _
Pedagogical Schools ..~

University Programs for Teachér Training

Correspondence and Evening Programs for Teacher
. Training . S

Rt

Ingervice Institutes . .

Academic-year courses ...
Summer program .. _ . T
Seminars ...

' Conferqnces
Local school programs of 1nserv1ce trammg

Pedagogical Readings . -

- CHAPTER V.—CONCLUSIONS ... .
- The School System. ... -

The Teaching ... ... . .
Circles ~_ )
Teacher Training
Educational Research .

Physical Plant __

3 Quality of Educatton

' Reforms e

b BIBLIOGRAPHY.—SELECTED MATERIALS ON SOVIET
‘EDUCATION .. e

APPENDIXES R

R e TP - 5

A.—Curriculum for 10-year school (1955-56) S

Appendw 1. Curriculums for Schools of General Educqtion - 4

188
188
188

~189

189
190
190

191
198
194

196

197

198
198
198
198
199




T R L T

CONTENTS , x1

‘ Page ™ 1
B.—Curriculum for 10-year schools, to be implemented R j
by 26 percent o® the schools during school year
1957-58, and by 50 percent during 19568-59.....__ . 219
C.—Experimental curriculum for grades 9, 10, and 11 .
of urban schools (1957 58). N 220 =
D.—Experimental curriculum for grades 9 10 and 11 :
of rural schools (1958-69) ... . . . [T 221
Appendiz I1. Curriculums for Labor-Polytechnic Schools of
General Education .. B 222.
E.—Study plan for 8-year school... : 222
F.—Study plan for urban secondary school mth |
production training (planned after 1963) ... 223
G.—Study plan for rural secondary school with produc- _
tion training (planned after 1963) ... ... . .. 224

H.—Study plan for evening (shift, seasonal) secondary
general educational school (planned after 1963) .. 225

Appendix I11. Experimental Schools in R.S.F.S.R. s
(1957-58) . 226 ,
I.—Urbanschools ... ... ... ... 22 ;
J.—Rural schools . . ... 226 :
Appendix IV. Course Outline for Polytechnic Instruction .
(grades 8 through 10).. . . .. . ... 227"
Appendiz V. Study Plan for Training Turners.. ... 230

Appendix VI. Inventory of Equzpment for School
Workshops (grades 5 through 7) ... S S

Appendiz VII.- Inventory of Basic Materials Which Are
Necessary for Studying and for Worlcmg Outside of Class
Assignments in the Shop ... .

Appendiz VIII. Curriculums for Pedagogical Institutes...

K.—Specia]ty‘ Russian language, literature, and
history . .. ..
L.—Specialty : Russian language, hterature foreign
language .. .. . : :
M.—Specialty: Foreign languages ... __ _
2 N.—Specialty : Mathematics and physics ...
"~ O.—Specialty : Mathematics and mechanical drawing ..
"P.—Specialty : Physics and the fundamentals of
production ........ :
Q.—Speeialty : Biology, chemistry, and the fundanien-

o
ERIC




e

xp . SOVIET EDUCATION PROGRAMS
. ey
tals of agriculture.... . 2B
R.—Specialty: Geography and biology .. 260
S.—Spedialty: Physical education . e 263
Appendiz IX. Curriculum for Umvermty 267
Specialty : Physics, Moscow State Ur‘uversity (1957 58) 267
Appendizx X. Topical Outlines of Required Courses in
Education at Pedagogical Institutes... e 272
Anpendiz XI. Sample State Eraminations in Pedagagwal
Institutes ... .. . —— 276
Text Tables
1.-—"I‘rehd3‘ in curriculum concentrations. (1966-1960) .. ... a7
2—Science and mathematics curriculum in the general
10-year school .. e e S . " 48
3.—Distribution of hours in science and mathematics in the
proposed new 11-year curriculum (urban school) ... . 92
4.—Drawing (grades 1 through 6) ... 100
5.—Selected polytechnic courses. . - 126
6.—Selected courses from study plan of &year and second-
ary school (urban) with production trgining .. 127
7.—Mzaking manufactured object by mean{ Whmachines. ... 147
8.—Example of study plans for workshops in'schools... 150
9.—Plan for relating program topics in physics to problema

of produetion ... R I

3 10.—Offerings and enrollments by type of program in cer-
: tain pedagogical institutes (1959) . ..

Hlustrations

1- 1.—Returning from physical exercise, rural school;
Moscow Oblast .. 2o

1- 2.—Ten-year school, Zagorsk Built in 1952
1-'8.—Children waiting for school rally, Moscow___________
3 1- 4.—Manual arts work in second grade
»- 1- 5.—~Work experience program in 11-year school ______
2- 1.—Tractor driving in 11th grade
2- 2.—Fifth-grade biology pupils.. e




Q.
Li(e

CONTENTS . xm

. , Page
2- 8.—Sixth-grade biology class, Lemngrad 53
2. 4.—Socially useful work at rural school Bulldmg a

rabbit pen = 58
2. 6.—Eleventh- graders in electrotechmcs laboratory 80
3- 6.—Members of Pioneer Club from 11-year sthool. .. - 88
3- 1.—Sixth-grade boys in woodworking class (labor

training) . - 101
3- 2.—Sixth-grade glrls in woodv»orkmg class (labor

training) , . . L 102
3- 8.—Feedrack for chlckens S e 103
3- 4—Box withacover ... ... = . .. . 103
3- 6—Dustpan R 104
3- 6.—Corner (A) ﬂat corner and (B) hmge 106
3- 7.—Mechanic’s hammer . L 106
3- 8.—Dynamometer for laboratory work o /{ 107
3- 9.—Illustrations of useful articles made by studenta

in grade five and above . . . | , 108
3-10.—Electric motor .. .= . . ... L 109
3-11.—Pendulum controlled by electrxcal excitation-. 111,112
3-12.—Girl stapling a paper box in a school production job 113
3-18.—Seventh-graders in sewing class .. 114
3-14.—An example of a problem in “how to read a techmcal

drawing” 116
3-156.—Determining the number of prOJectxons needed to

make a drawing of each object—a problem in tech- '

nical drawing . . L 117,118

3-16.—Eighth-grader studymg machmes S 119
3-17.—Instruction in automobiles .. /= S 125
3-18.—An example of a student’s work in patternmakmg 130
3-19.—Woodworking (joiner) shop and metalworking

(mechanic) shop .. - 139
3-20.—An individual tool set used by students in metalwork 148
3-21.—Grease cup made by students in school workshops . 161
4- 1.—Physics laboratory at Kiev Pedagogical Institute . . 174
4- 2.—School children of Experimental School No 16,

Moscow ... ... 180
4- 3.—Krupskaia State Pedagogqcal Instltute Mosoow ...... 186
4- 4.—Experiment in physics laboratory, Kiev Pedagogxcal

Institute . 191
4- 5.—Physics laboratory, Lemn Pedagoglcal Instltute

4

Moscow .. oo — 196




|

CHAPTER V

Conclusions

UR STUDY is not a comparative one of the Soviet and-
o American systems of education, nor is it an attempt to
evaluate the schooling and teacher education provided 'in the
U:SS.R. To accomplish both of these tasks, it would require,
first, an extensive and intensive investigation into every subject
area at every level of the educational structure, in order to
establish an inventory of quantity and quality, and second, research
into the historical, philosophical, social, and economic foundations
of the two societies from which the schools are created and which
they must serve. Any other “comparison” must necessarily be a
general listing of differences derived from differing cultural pat-
terns. This latter exercise can nonetheless be useful and be made
to abide by scientific methods.

We have aimed here to provide the interested reader with a
document .based on our own studies of, and experiences in, the
Soviet Union’s educational domain. We have also drawn on those
of others. Our efforts are buttressed by official Soviet views,
educational materials in daily use, and Government statements. °
With special attention to the sciences and polytechnic training,
we have presented factual materials which carefully describe
these curriculum areas. This approach has enabled us to become
further acquainted with Soviet educational practices, and to point
out what appear to us to be some of their strengths and weaknesses.
While we tend naturally to be influenced by our own cultural
experiences in making these observations, we attempt to place
them within the Soviet context. The reader is invited to consider
these observations.

The School System -

Building on modest but strong foundations, educators in the
Soviet Union have erected, ‘in a little more thar one generation,
a nystem of mass education. Soviet general education is a vigor-
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ous and dynamic institution, embracing, until the 1958-59 gwformx,
the traditional curriculum patterns characteristic of varioys
European schools. It is in form a 44348 (or 7+438) system,
with differentiation of pupils at the end of grade 7. The system
seems to be designed mainly to provide higher institutions a&nd
technical schools with students well grounded in basic mathe.
matics, science, and the mother tongue. Students admitted to
higher education include the best ones, determined on a maerit
(subject-matter achievement) basis. Perhaps the outstanding
. feature of the system is its trend in recent years toward offering
complete secondary education on .a mass basis and with a dual
purpose—academic and polytechnic. Partly to improve on the
opportunities available to all Soviet children aspiring to complete
- secondary education, and partly {o respond to Stata neads and to
weaknesses in the old curriculum, Soviet educators are adjusting
their school structures to render them more practical for their
society and more accessible to all children. Thus two major
aspects of the system stan¥ out: Mass education on a scale
hitherto not practiced in Europe and Asia (for the U.S.SR. is &
Eurasian country) ; and advancement by children through a uni-
fied school establishment or “ladder” system in accordance with
their individual capacities and, within State-specified limits, their

preferences. The changes now underway are congidered later in
this chapter. “ ’

- ' The Teaching

Until recently, the major emphasis in schools has been on
formal methods of learning and teaching. Teachers have aimed

- primarily to give children measurabie quantities of fact-learning,
" A unified curriculum was designed for the academic preparation
of pupils going toward higher institutes. Classroom methods of
4 “long-established use, like the textbook and recitation, have oc-
i cupied the center of pedagogical work. Controlled by centralized’
{'; forms of political authority, this formalism has fupctioned as an

instrument of the authoritarian philosophy of education practiced
in the Soviet Union. Coupled with a program of ideoclogical
i« indoctrination, this situation has apparently tended to hinder

SRS =
:"‘V

BOE, i e
F1.

5,  creative and self-conscious sctivities among children, activities
;4; which might emerge from practicing other pedagogical jdeas.
" Teachers are, on the whole, skilled in the use of their methods and
Ef knowledgeable in their respective subject areas. Comlstency ap-

v -
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pears to reign and to produce satisfactory results for the purpose
of Soviet education.

X

Circles

Classroom teaching is supplemented in many effective ways
through circle (club) activities in the Pioneer organizations.
School formalism yields to pupil interests and talents in these
after-achool hours, and 80 provides a certain balance in the overall
education, at least for some children.

The Curriculum

The curriculum is unified, the same for all schools in the country.
Slight variations occur in non-Russian nationality areas in litera-
ture, history, and geography. Subjects are taught in pnrw
sequences over a period of years, rather than in concentratio
at different levels of the educational ladder. While the parallel
" method of instruction may allow for more flexible treatment of
gubjects and interrelationships with other subjects than do some
other methods, there are potential disadvantages of limiting the
level of maturity achieved in a given branch and of making
impossible a flexible program of electives for serving varied
interests and specialties. Some evidence of limited maturity was
seen in the social studies work carried on in Soviet schools. The
question is, however, admittedly open to more extensive research.

We found that Soviet schools offer strong, basic education in
mathematics and sciences. The mathematics curriculum in par-
ticular is designed to prepare youth for specialization in engineer-
ing and scientific work. According to our observations, their
programs in mathematics, physics, chemistry, and biology are
roughly comparable to those given in American high schools where
students take a mathematics-science oriented curriculum in the
college preparatory program; but the main difference lies in two
areas: First, in the US.S.R., all graduates of the Soviét 10-year .
school receive the same amount of mathematics and science in-
struction, whereas in the United States soine of the same subjects
which are required of Soviet youngsters are elective. Secondly,
the Soviet curriculum advances the pupil, especially after grade 5,
at a faster rate in mathematics and science concepts than do the -
usual American high school curriculums. From these standpoints,
Soviet high achool pupils may appear to have on the average a
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better grounding in fundamentals of science %’ mathematics
than do their American counterparts on completing secondary
education; but we see these differences prirarily as differences in
emphasis, not necessarily as a difference in the adequacy of
mathematics and science preparation for the respective societies.
Many American high school science programs are richer and,
broader than the Soviet curriculum. Each school system has
curriculums designed to prepare youth for living in the conditions
of their own country. Likewise, each has identifiable ‘strengths.
and weaknesses within those contexts. 4 3

As a kind of diversification from the unified curriculum, Sovlet
educators encourage pupil participation in the Pioneer circle ac-
tivities, which in their subject- and cultural-centered programs,
provide opportunity for development of talents. We wish to
emphasize particularly this aspect of their program, its facilities,
organization, and apparent successes. In addition to offering this
creative and formative foyer, Soviet educators are beginning to
provide other afterschool classes for curriculum enrichment,
especially in the sciences. )

Trends in Soviet curriculum development are definitely toward
introducing vastly increased practical and life-related experiencés
for children and youth during their entire educational career.
The aim appears to be twofold: To facilitate mastery of the
mathematics and sciences subjects; and to inculcate on pupils an
interest in, and respect for, labor. In regard to the practical
applications of theory, the Soviet trend contrasts with that in
the United States. Some leading American science educators’ are
- advocating that teachers pay less attention to application and
give greater emphasis to understanding basic scientific principles.
There is considerable ferment concerning Americar mathematics
curriculum, and work is going on with the objective of introducing
. curricular reforms consonant with modern trends in mathematics

problems and thinking. We did not detect this particular trend in
' Soviet education, although their educators do speak about

need to modernize instructien in' mathematics and sciences,

Physics curriculum offers another.exsmple. For several years _
the Physical Science Study Cymmittee, with headquarters at the

$ s

Massachusetts Institute o ‘kchhopgy ‘and supported by a grant,

from the National Science Fqiindatior, has been working on a
revision of the physics curritalym'in the high school. A number
of physicists working lgn collaboration with high school teachers
have produced curriculum materials which are designed to develop

understanding of basic concepts and principles. In this material,
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technology, which is the application of science, receives secondary o
~ emphasis. It is the belief of the Committee that once the basic "3
understanding of physical notions has been achieved by the pupil,
it will be easier for him to comprehend the specific applications W
later in life as he encounters them. The Committee has felt that 3
. in past years too much attention has been given.to specific N
applications, such as the way a refrigerator operates. Numerous -
similar examples could be cited. Ll
The Soviet' school’s curriculum in mathematics-science seems :
comparatively stronger than its social studies-humanities cur-
riculum, with the probable exception of Russian language educa-
tion and training in the arts. While our mission did not aim to
cover the social sciences or arts, opportunities for some observa-
tions did occur. Coupled with kpowledge of Soviet syllabus and
textbook material in this area,! these visits left us with an
impression that there are shortcomings here, especially in regard
to scientifically derived information about other peoples and their
cultures. At the same time, ambitious programs are well under-
way in the teaching of foreign languages.

,Teacher Training

Soviet education is moving-steadily toward 4-year program of
elementary teacher training and has a 5-year program in secondary
teacher education, both at the higher (college) level. The 2-year
pedagogical school is disappearing, and the universities, as well
as the b-year pedagogical institute, are preparing important
segments of secondary school teaching personnel. Soviet secondary
teachers (i.e., from grade 5 up), and increasing numbers of
elementary teachers, are therefore now receiving preparation
similar in time.period (but not in total hours) to that now
received by corresponding American teachers. While the secondary
teacher in the U.S.S.R. receives more instruction in subject-
matter areas than does his average American counterpart, we
noted certain deficiencies in the geéneral education taken by the
Soviet student. Professional training and practice in pedagogy .
are provided by Soviet programs In considerable measure, but )
we did not have c(pportunities to observe student teachers in
action.*According to criticism by some Soviet educators, facilities
for, and the carrying out of, student practice need improvement.

1 For example, see W. x.wmmmr-mqmmmnm«
in Soviet Schools. U.S. Wtdnﬁm.ﬂ'mo..dm
Washington : 1969, 49 p.

o

A e ¢ :‘ m:' I <’ R I PRI LR w2, 7
N A0 AL -U. *\’h P " frw. ubu&u R : ST VRRRY TR AN R B oy @I il S LI L 4 T AL

Q.
L1




TR 3 s N R R T T SO PR Y A R T g o
B S A T B R e o
. i » AR AN Y. " X

R e
" s S g
5 Ly O ot R, S Ead AT | T SO O g
‘‘‘‘‘ R AR b VSR T e R Gt R
AL gk e I N Ve TRy e

206 SOVIET EDUCATION PROGRAMS

All graduates of the 5-year programs must write a thesis ang
pass a State examination in addition to passing regular course
tests. Considering the entire teacher education program, our
opinion is that, except in the field of general education (liberal”
arts), the Soviet secondary teacher graduating today has a leve]
of preparation abeut equivalent to that achieved by a graduate
from a 5-year program in an accredited American university or
college. Up until the present time, the Soviet student has required
16 years to complete his program; the American, 17 years. We
note, however, that Soviet schools are increasing their primary-
Secondary program to 11 years. It-should also be remembered that
the school work in the U.S.8.R. goes on 6 days, compared to §
days in the United States. : _

In connection with this observation, we wish to point out that
in the United States the trend is to require 4 years of college-
level preparation for elementary-as well as secondary school teach-
ers. At the present time the average classroom teacher in the
public elementary and secondary schools of the United States has
had 4.7 years of higher education. In an increasing number of the
States a fifth year of training is required either before a person
may begin to teach in secondary school or within a stated period
of time thereafter. .

Inservice training for teachers is highly developed in the
US.S.R. The emphasis, facilities, and .personnel relating to the
inservice institutes’ programs impressed us, and teachers are
encouraged to upgrade and update their teaching periodically.
This situation appears to aid considerably in the adoption of new

“methods and practices, which is now taking place on a massive
scale. ’

[

-

Educational Research

The magnitude, scope, and energies characterizing Soviet re-
search programs in education impressed us. While this work is
more or less centrally directed by the Russian Academy of Peda-
gogical Sciences in Moscow, much work is going on both system-
atically according to plans and experimentally. The findings of
the large and coordinated staffs in the various research institutes
appear to influence considerably what goes on in the schools. In
this regard, through current changes, Soviet sc¢hools are feeling
the effect of educational research and most likely will continue

%o do so. Limitations imposed by central controls appear, how-
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ever, to circlimacribe research activities and to hinder develop-
ment of regional solutions to meet regional needs.

o

Physical Plant

Buildings and muterial equipment that we observed seemed
inferior in design and construction to standards in U.S. education.
Soviet educators with whom we talked tended to put less emphasis
on material facilities than on mastery of subject matter. However
some of them admitted that more and better material equipment
and facilities of higher quality could enable Soviet students to
acquire better habits in performing practical work. In the schools
we 7ited, visual aids, were plentiful and often skillfullv made.

/. Quadlity of Education

|

on the quality of education on the basis of limited observations.

the main, Soviet education is effective in teaching certain
emic and technical subjects. The academic curriculum directs

 [and sciences at a fairly rapid pace. That has been the design
and purpose of Soviet education, but as we know, that design is

to studies in the social science and humanities area.

Soviet schools to ascertain the real level of achievement reached
by students. National requirements are indeed published annu-
ally for examining purposes, but the required content of these
examinations varies little from year to year. Furthermore,
questions in the sciences are made up from official problems
manuals which are available to all schools and which provide
pnpﬂuwithtbevarymatariﬂtobouudinthemminatiom,

local schools and districts make up their own questions in other

- subjects (in ‘line with national norms), and these can vary

siniﬁcmtlyindlﬁcnlty.ndupproprhm and we do not have

any published information by Soviet authorities on the scores

modo by students on a national scale. All of these factors, and

It is unwise to attempt to reach valid and definitive judgments ‘

the schools and classes that we visited, indications were that, .
upils to steadily rising conceptual maturities in mathematics’

undergoing change in the U.S.S.R. The same pattern has applied

In our view, there is no adequate testing system used in the .
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. others of a less tangible nature, prevent true evaluation of Soviet -

- national economy. In general, it appears to us that Soviet leaders .

- only of this generation but also of future generations. .
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scholastic achievement.

In classes of polytechnic education, we found that the work
done in workshops was not as high quality generally as that done
in American school workshops. Similarly, the quality of the
finished technical drawings that we saw could be improved, a)-
though there were exceptions. Furthermore, the scope of the
technical drawing courses is narrower than in American schools;
for example, architectural plans are not included in these classes. °
A number of workshops (wood-"and metal-working) were poorly -
lighted, their benches and equipment seemed crowded and in need
of space, and machines sometimes lacked safety guards. -

‘Reforms - i

The most impressive aspect of Soviet schools today is their
tremendous effort to reorganize their curriculums.and methods.
The focus of this effort is to introduce polytechnic-labor. education
along with the traditional academic program. In this way, Soviet
educators aim to transform their schools into dual purpose insti-
tutions which can furnish youth the academic basis for higher
education as well as a practical preparation for Soviet living.
This new program is the first attempt to diversify Soviet secondary
education since the reforms of 1931-82. The diversification Ap-
pears to be limited in scope, concentrating on deepening youths’
practical understanding and ability to apply theory, and on train-
ing them in a worker specialty in one of several main occupational
sectors (industrial, agricultural, trade, transport, etc.) of |the

in education have also assigned themselves the task of building a.
solid basis for the general and technical upgrading of youth,’? not

+ Industrial and agricultural sciences and technical developments
are now causing Soviet educators to think about future needs for
readapting the schools to give more appropriate instruction for
the incipient age of automation, atomic power, and space, We
consider the new Soviet program to be a dynamic move, M it
seems {0 promise the crystallization of new philosophic concepts
ineduuﬁonuwelluthoememmofmaiwp and
material problems. Soviet educators tell us that, on the whale,
they are optimistic about the prospect for their important plans.
It will be interesting, to say the least, to observe the ‘oming

fr SpaE "{‘3,"
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Soviet educatlonal measures and their role in Soviet cultural
development.

" American programs resembling polytechnic education, we are of

the opinion that at the present time Soviet general schools require -

more time in practical arts work than do similar American schools
generally. At the same dge, the Soviet curriculum is narrower
in scope than the American curriculum. We feel that differences
in economic requirements and technical ‘background in the two
societies account in the main for this situation. The size, character;
and future plans of the polytechnic program in the U.S.S.R. are
such that we must consider it as an integral part of the Soviet
philosophy of education. It is not a subject but in fact a type of
education, and other subjects in the curriculum, such as physics,
mathematics, chemistry, and biology, contribute to the polytech-
nic area. Geography and language training are also considered
to be pertinent to the development of polytechnic education.

The new polytechnic curriculum, if fully implemented, will give
the Soviet general school a technical-work experience program rﬁ
before attempted by schools of a modern industrial nation on sucH
vast scale. The skills aspect of this program, begun in the school
shop (or garden plot) and culminated in the factory (or on the
farm), aims to provide pupils with a choice of specialty training,
but this choice tends to be limited by the enterprise located near
the school, with which the school officials arrange cooperative
work programs. The shop work and cooperative work experience
with industry and agriculture are so organized as to contribute
to the national economy while teaching youths the applications
of theory, general technical knowledge, and inculcating attitudes
toward labor and laboring people. After the tenth grade, how-
ever, it seems to us that the work experience has more productive
than educative significance. By that time, the student has chosen
his work specialty, knows its basic requirements and techniques,
and has acquired a certain proficiency. Apparently related to
this situation is the Government’s new requirement that first-
time enrollees in schools of higher education have 2 years’ work

experience.

One important part of the reforms under way is the growing.

number of boarding schools. While our visits to this type of
school were brief, itwucloutomthntSovietautboﬁﬂum
giving careful attention to this new school. .

: Ouroduc;ﬂondmiadontothoU.S:SB.helpedtodeepenour
nnﬂmhndinzotSoﬂeteduuﬂon,dmdynouﬂahedbyothm’

In the light of our own- experience and our knowledge of

ik
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previous visits and reports, and helped us to determine more
precisely than before the actual performance of teacher and pupi|.
This understanding enables us to appreciate the fact that the
‘8chools in Russia and other Soviet republics have been striving,
onanincreasinglymassbaaia,tomeetﬂuepartt’cularneedaof
their type of society. These needs are determined mdinly by
industrial plans and by a centralized political system dedicated
to a materialistic philosophy. We are encouraged by the fact -
that our Soviet visit reconfirmed our dedication to developing
American educational institutions along the lines that they have
historically taken and to stimulating that development still more -
through such experiences as this one. . ,

What the end-results of the major Soviet reform in education
will be is not for speculation here, We have attempted to describe
some of the ‘prominent aspects of that reform and the path
designated by Soviet authorities for it to take. We sincerely
hope that our efforts will be of service to American educators,
' and to interested educators everywhere.

-
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appendixes .

a

THE DOCUMENTARY MATERIALS that follow have been selected so as to give as
complete a factual account as possible of the situation and developments in
Soviet education, with special reference to our mission. An attempt is made to

English, not otherwise available, which can be of assistance both in making
studies and in following trends of general-polytechnic and teacher education
in the U.8.8.R.

To sccomplish fully this service, an even more complete documentation
could be provided. Normal spere considerations, however, require representa-
tive selections.

‘

NOTE.—The curriculum tables that follow have been adapted from
official study plans (Ucdlebnye plamy) published by the R.S.F.S8.R.
Ministry of Education aud the U.8.8.R. Ministry of Higher and Special
Secondary Education. Curriculums tor pedagogical institutes are taken
from, Uchebnye plany ,»dcgomch«kﬂdt institutov (1967).

' In each of the Yurciculams Npmduced here, the following symbols
have been used oomhtenlly .

“R™ after the number of hours per week in a semester column and
separated by a diagonal (/) indicates a report required in that semester;
for example, 3/R. This report is an oral test taken by the student in
the presence of the instructor in charge.

“E",. shnlhrly placed, indicates an erxamination requimd in that
m

“P”, gimilarly placed, indicates a special project required in that
semester. -

“LR", similarly placed, indicates a labovatory report due in that
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- APPENDIX1 =
Curriculums for Schools of General Education R.S.F.S.R.

.« - Table A.—Curriculum for 10-year school (1955.36)

. !Wumbuo(bwnnnokinmhml bours
Subjects
i By [By °

V128418 (67|80 (10| E’;

-
&
-
<
®
o
13
-
e

1. Russian language and litera-

tured . . 13 18|13 9] 9| 8| @ 6/5 4 4184.5 [2,788
2. Mathematics. ... 6| 6 616 6|/ 6| 6 é 6| 660 1,080
History.._____ " 77" 77TTho I 12120202 4 4| 4[20 |60
- 4. ComtituﬁonoltbeU.S.S.R..;-- LRl SR BN R SN e B E T 1 33
8. Geography.._._ beteemeeiaano. S| [ N 21 31 2| 2237 8] . 14.8 | 479
6. e oL PR R N ] 2 2 3 2 1].._.}112 396
7. vomy. 11 2 8 3 4 s e | 0
8. Astromomy. 1 l1l1lTiIiTes SR I . X B

'
[

bbb it SRR TR PR S EEE T CE R PO

»
3
'Y
B
o
£

Total.________. meeeceena 242424268282323388833’_3

9.857

l1Ingrades, 2, 8, and 10, the school year is 83 weeks: in grades 4-9, 34 weeks, 8ix school days
in each year are devoted to excursions. ) v

2 From the general number of hours, given over in grades 1-8 to the Russian 2
bo::: & week are allotted for teaching penmanship in grade 1, and 1 hour 2 week 2
and8., . et

3 The course in the Constitution of the U.8.8.R. Wwas not taught in the 1957-58 school year to
:ndow.olneotbc-tndonu incnd.lolndaln.dyhd the course in grade 7; in this way 1 hour a
:!-ek in grade 10 was released in the 196758 schodl year for

the improvement of the knowledge
studying in the Russian language or other courses—at the discretion of the pedagogical
council of the school. -

. .gwlaérk. N. Medynskii. menhcmu v SSSR. (Education in the USS.R.) Moscow,
» Do ’ .

L
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APPENDIXES / 21
Table D. — Experimental curriculum for grades 9, 10, and 11 ]
of rural schools (1958-59! '
‘ .
Number of heurs 4
in aach -ﬂ: ok Tetal houm 1
i “M . h i
9 10 11 % .’;-?
. 1 2 ] 4 3 [ ]
} TR
3. 3 4 5 1
4. Comstibution of the USSR (Giview- ... .| 0. of i e
8. 2 b N PO 4 120
e. 4 3 4 11 338
7. AstroDomy......c.cceaccccccaeencccac)ecccmeaoaaaaan. 20 1 32
8. 3 3 3 8 246
9. 1O SRR IO 2 a0
10. 3 3 3 [ ] 276
< 1L 2 3 2 t§ 184
13. 1 $ |....... 3 90
28 28 28 84 2,876
13.
8 8 ] U 738
k 36
14. Produetive labor &:imm days
jous typesof art,ete.)._.....____..___ 3

o

ERIC

Aruitex: provided by Eric
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APPENDIX 1l

Curriculums for Labor-Polytechnic Schools of
~  General Education

Table E. —Study plan for 8-year school

. Number of hours & week in each grade | Total hours”
Subjecte By the | By the
113134185678 4 year
1 2 | 4 [ 1 [ ] 7 8 10 1
1. Russian language.. ... Ceeenns 12 121210 6| 5| 3] o 62 | 9,184
3. Literature_._______ " TTTTTTTCCCC PN PR PO NN 1 3] 3| 3 10 357
8. Mathematics________ 77777 CCCC 6| 6 6| 6| .61 6| 6| 5 47 | 1,663
- 4 Himtory. Constitution ot USSRZ)...| .0 2}-2] 2] 3 3 11 | 301
8. Nature study. : : S o I 3| 105
6 2727 e 8| 28
? 2! 8| 3 8| 3286
2| 2| 3 7| 340
ee-a| 8 3 4 143
.--.] 1 1 2 71
$| 3| s 13| 465
25|25 28 175 | 6,109
1 1].... 7 248
1) 1|7 8| 28
2| 2| 2 16| 566
4 4 3 31| 1,007 .
3 '»‘8 . ” m
2| 2| 3 12| 426
S I U O ~..| 180
5| 5] s 33| 1,315
34 | 34|34 238 | 8,611

1 Examples of practice are: Mupnbﬂeurh.uh&gmkyudﬁhbihum
f performing le operations in industry, ¢te. See E. Af: “The Soviet
’Sebool‘:um.&& or mhod.'.'hl? USSR, No. 10 (87), 1989, Washington, thz'l the U.S.8.R.
n . 47. . :

Nora.—The school year will uml,mutnluhl)lunucoltot.u
hl;:t)brnld.lto'l.mmn;udt) for grade 8, on June 25 (including examination

mﬁamuucqw;-mmtmmMumnuuo-
vember 5-9 (§ M):mlﬂnm 10 (12 days); March 24.31 (3 dnn):andm

rm 5 to 7“38"".0&' ( latﬁ:nh b { wchlb?p:d:eﬁ zl’lgﬁc.) ll::l‘;:do s, ”'

g or ve p :

weeks (including 3 weeks f . 2 ) for and
tluﬁlnl" e o)r productive practice and 2 weeks or preparing




Qo
ERIC

APPENDIXES

Table F.— Study for urban ueondcry' school with
Mm"&':wn. (planned after 1963)

Number of hours a week
in each grade Total hours
Subjecta
) By the By the
9 10 11 year
\ 1 2 3 N [ [ ]
3 9 339
4 12 452
4 '} 338
3 ] 70
2 4 148
2 10 ‘383
........ 1 39
2 7 265
........ 3 117
........ a ; 78
3 261
3 [} . 228
24 72 3.7112
13 . 36 1,358
36 108 4,068
3 (]

1 Indications of kinds of optional activities offered are not available to us.
Nm—mnwmwmbqin‘uswmberludndnl

for preparing and hklu examinations. The year i3 divided into two parts, from Septem-
ber 1 to December 29, and from January 11 to the end of the school year. Each grade will have
toehoolyuroll.

—-Gunondudhtootnohtohbhl.
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224 '~ SOVIET EDUCATION PROGRAMS :

Table G.-Study plan for rural secondary school
production training (planned after 1963) .
- " ) -
ul:dhm.w&
Bubjests ’
0 0 | n b oy ’5’-‘?
; 1 2 ] ¢ s )

4 11 28
8 14.8 8
4 1 338
3 2 4
2/3 [ ] 186
| 138 3%
........ 1 %
3 8.5 281
........ 4 120
........ 2.8 78
3 ) 78
L 3 7 216
2 ™ 2,698
7 ,” 814
. 38 108 3,312

18) ...
DY . W
s e O Tl [ 4,088
2 (] 18¢

lNoMuﬁndth»odﬂeHnﬁdopMuﬂvﬂ-thhmlm
Note.—See remarks under Nots in table F.
SoUnck—Neroduoe obrasovanis. (Public Education), No. 11 (November), 1988, pp. 12-18.

-
-
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12. Optional activities for raising pupils’ vocational

terature.........
e
Foreign language.

umwm

Biisdndag=

eevsvececscselbaecccncncecnccconeesn
ecesemccccccccscaccapraccccnccnnasn

Grand Total ..........................

-

ng shift schools, and it is divided fnto two
bo for v

10) separating them.

or those persons who cannot for various ressoss

September 1 for eveni
organised

days (January 1-

are to be

established program.

obrasovenie (Public Education), No. 11 (November), 1959, pp. 11, 18.

The school year starts on
Correspondence lessons
follow the regularly
Sounce.—N.

parts, with a vacation of 10

K

Aruitex: provided by Eric
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APRENDIX Il

Experimental Schools In R.S.F.S.R, (1957-58)
Yable I — Urban schools

3 P ’ %3
~ . s
‘ AN 35 (%
Number and location of school a Number and location of school ii
gs! E ' és’ 5 ¥
z |% z |z
] 3 3 4 ] ¢
1. 18 31. 23 Rostovon-Don. .. __ ... 58 18
3. ) 2. 63 4
3. 14 23, 58 8
4. 7 M. 41 3
x. 10 23, 45 3
b 10 206. 08 13
5 53 Mesow 3 [ % 2 [
9. 8 2. verdlovek. 7
10. 7 30. 10 Novosibirek. ... . T 1L
11. 81. 47 Novosibirek .. .. .- 51 9
3 83. 09 Novosibirsk ... . . .. 44 1
12 118 Leningrad 58 13 3‘ o Cheliabinek . 1 7C 8 H
14. 139 Leningrad " 127000077 33 | 32 || 3% 3 Morshansk . "7 504 3
}: 00‘0 Leningrad......... .. . ﬂ l; ;’-?‘ lg gh. ----------------- 3 ;
20. 4 Gatchina (Leningrad ) 38. Kema'.. ... %212
17. ON-%')( ............. 58 7 30, Krasnodar....__. . . 50000} |ooooas
:3 lIa Gor'kii........... ... 111 !7) :? tg Leningrad..... . Slooeass lbooacs
Tuls..... 2222000000 s | e 4. 20 Kamensk-Ural'sk. .. |/ J 1} 70
Souace.—S8. G. Shapovalenko, op. cit,, p. 208, ﬂorudchdvhdthtthhlhtdm
rimental school is by no means nWohnmmtunu-htdubcuM
in the Russian Federation, not to menmtion other Soviet Republies, have significant experimental
programs.

Table J.—Rural schools

N.-aolw' . Location of School

1. Starominskii Secondary, No. 8 e |Krasnodar Krai, RS.FS8.R.

3. ElisavetenskiiSecondary___.____ Leningrad Oblast’, RS.F.S.R.
3. Siverskii S8econdary —_ - -— — | Leningrad Oblast’, RS.F.8 R
4. Bchool in Memory of Lenin . _ «e . | Moscow Oblast’, R.S.F.8.R.

5. Erminshinskii Secondary_ .. _ ——--= -~ .— | Rinzan’ Oblast’, R.8.F.8.R.

6. Pokrovskii Secondary __ ~—-—+—————. — .. |Rostov Oblast’, R8.F.8.R.

7. Olginskii Secondary : Stavropolskil Krai, RS PSR, °
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0

Course Outline for Polytechnic Instruction
(Grades 8 through 10)

Fundamentals of production (grades 8 through 10 in urban schools)

Class | Exour | Practical T )
Program hours slons work bﬁ.ﬁ . ~
3 1 2 3 ) [ 1
I. Machine Study (Grade 8) .. _.._....._....._.._.. ... « . 5 ™
A. Introduotion........_.._....o.........___.| 2 0 '
B. lglmhc!the‘!\ahniocd Motals: -
Topie 1. Machine-Building Materials. _____ . . 4 2 0 6
‘Dcpéig M‘:ldl’(‘zhwg?&u---.... 2 g ‘:; 18
C. Basio Information ) about the Mechanisme aad , =
Topio 1. M. of and unctures. 4 0 4
Topie 2. Construstion and Work of the ! .
Mechaniame. . ..... e a e s s 14 4 28
Topic 8. Coastruction and Work of Machines__. . [ 4 14 ™
II. Fundamentals of Industrial Production in the Form
of a Bpecific Enterprise (Grade 9). .. ................. $0-50 -0 203-182] ¢ 232
A. Genoral Avguaintance with Industrinl Exterprise.| 30-80 | 0 0 %0-50 ~
meﬁm beagch, production of
“xnwyn:.t;hh.hdm?y K .adhah‘:‘;q
au ues
,of produstion, and supgly of powerand water
o ru)m.’.
1. During stuly yeor. . oo o.ooneenmeennnn. .. 0 0 10688 | 1
o ey g U (I % %
and fmished
B TR
111, Automobiles (Grade 10)8__ . ... ... ___.___. 40 0 38 78
A Introdubtion. ... _.....o..ccooieenioo.. 3 0 0 2
Tople |. Automobile Engine................. ¢ 0 0 4
3. Oratpear sod D Disiributing . . . .
Tepic 3. &“"""'IIZZIZIIIIZIZIIZIZ 0 2 4
Topio 4. e e ; 0 2 4
Tople & Feeding of S s |0 $of s
Topio 7, on of Automobile .| & 0 ] 10
‘l‘qiog. Part Anwmo%ﬂo. ......... : 8 : :
Topo 16 Epmeni of Kuicibia | 4 | 0 | & [ 8
’I\‘ﬂ.“ .- ving of Automobyjle . ° 0 y
. Topic 12. Manufacture and Repair of Auto. : . ¢ 3
M‘. ................................................. ) .~
0 0 b}
0 8 8
0 32
0 0
0 0
0 8
0 0
0 8
aee et ke AT T L LY I I T T IS ‘ o .
' E aad of Electric Power._ 2| 8 0 8
ik G
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Fundamentals of agricultural production (grades 8 to 10
in rural schools)’
A
Program Class | Excun work Total
. boure slons bours boure
;1 2 3 ] s
I. Fuadasmsatals of Plant Growing (Qrede 8)............. 2 4 35 [
A. Istsoduetion. .. ............° AN . 1 0 0 1
B. Conditions of Growth erd Developsaent of . A s i
C. The 8cil, [ts agrovomic Properties and the Role |
of Miveral Peedingof Plasts_ ... _______.._.. 4 2 b} 8
D. Workingef 8odl . ... ... ... ... . __....... : (!’ (‘) g
F. The Principal Fiaid Crops and Agrotechniosl ; i . .
Detersaining the Quality of ke Sowing asd ~~~
Fiaating Msbﬁa&d?hhw;% T - 3 .
H. The ; snd Plasting of the Frineipal Field . 5 ‘10 : .
, . Gare of ithe Wrinaipel Fiakd Crops aad e ™" A o e
3 ton of Productios and Lakor in e ,
or Bovkhos O _oooooooo 3 ) . K 3
Training-Produetisn Prestice Betwesa
Gnda!uf’:
Firet Period’ of Crops (18 ).
Becond Period (during Hervest):
and the Bawing of Wister Crops (12 dsys). . .
-_— - =
1] a8 70
0 93 24
(1] 0 1
0 ) 8
0 ) [ ]
0 4 é
0 2 3
(1] 8 10
1] 16 36
8 41 [} -
g
trodustion. . ... ... ... ....... 1 .3 0 4,
B. WdKMMMth
of ty (Meat, Milk or Both)__ .« ... . 1 0 3 4
C. The Keeping of Agricultural Animals sad Their . N ~ .
% D. Feed and Fosd Bacs for Agricuitursl Animale....| 4 0 6 0o
E. Thol-‘-adh‘amimhﬂu
"Mechanization of Fesd ey 4 . 0 10 ; 14
F. The Milking of Cows snd of Yield. . 4 (1] [} 10
G. The Breeding of Animidls and ths Raising of
Young Stoek. ....... e e e o 4 0 4 3
H. Work ea Kolkhos or Bovkhos Dairy ... .. 0 0 8 L
I. Bummer Training- Practics in Paming
from Grade 9 to 10:
Care of Crops: 12 days upon completion of
¢ L) udies.
‘ Gathering of Harvest: 13 daya during
B
b
"
£ /

A AR TR W

B St W s el et Lt e I M O 2 =l %
st " S EE® h e T o e Sy
an




machine,
IWMumd—“mude—m‘mm

Ezour- work Total |

slons bours bhoure
2 4 100

2 10 L + I
0 0 |
0 (V] b |
0 0 b ]
2 0 )
0 0 2
0 3 4
0 ) 13
0 2 R 8
e e 33 /
| System.._ ... ... .......... 2 [+] 4 [}
;&:‘:‘“‘ 3 Diesel Engines. ... . 2 0 2 4
‘2. laotrtoal of Trastor.....oo..eo. 7 0 ® 11
S ol Soupling Choten et Frenne: \ . \ y
b. caBax T TIIIIIIITTTTIIITTTL 2 o ] 4
e. Rear and Blosring Mechanism - 0 o

[ hwvutnd”“ """ Part %M """"""
of Power of Trastor 3
s Running Part of Trestor 4 (1) e
Amthmwm . N
. Eagins. . ocooieeana.... 4 0 10
’Dﬂ WM'M!&& . n o "
b. Rules bor Driving Tractor ... 2 0 13 15
! Ministry of Education of REFSR, Rregremmy srodaei as 1088/50 wohebmyi god
(Progréma {0' Secondary Scheol hr Academic Year 1988-1086), . 1988, p. 84-76.
] work for processing of metals by cutting is done:os a lathe (turning) or milling

n

mwmhmho-ﬂu phm.p.lu.
‘Mdel&N&otdc,

‘IN‘.;.I“—IC‘I(W mummmmmmu)

Y Ibid.,
lPlud:thnl‘u-doaam (collastive farm) and sovkhos (State farm).

.

/

4 “ ¥ =} WL
» i . N5 23 &
2 AR T s e e e B O S vﬁa?‘,
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APPENDIX V
. Study Plan for Training Turners'

Showing the hours per week devoted to each class durin‘ the four years of
training in special vocational schools

Fust Yras
Fist | Boccad | Thud
wesks) )
] 2 Y ‘.l [}
- . R
. Geoeral studies cyvie
1. Georgian language for the Georgian i~
............. e AtA R Oas 3 3 3
2. mmhmm
3. Rlmis aguage aad Wtersisire for ! ! '
) ' &Oamp”w .......... 3 3 3
4. Russtan aad literature for
the Russs growp . . ... .. ... 4 ] [
3. Mathesation.. .. . . .. e ¢ q
6. MHssory........ .. .. . ? 2 ?
7. Geogrephy.... . 2 ? ?
: Biology.......... .. ... .. 2 2 ?
10, Cheamtey 17 , a
11. Foreign | 2 2 ?
12.  Poljtical education. . . . .. ot _
Il. Production and technological [ i R
; me. | 1; |: |:
8. mwn“ém ....... L 2 2
: 4. Mechanical drawing. .. 2 2 2
:. M:m ................. AU
. mnndwm’ ..................
satioa .. ... .. 50000 o 4| occogoe o
uL. Prd-uahanu ? 2 3
“qun‘dh&
< 2
o
- .pb‘ & SIS :y":v"
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THIRD YRAR
‘ ) Fourth |*
First | Becond | Third quarter ¢
Classes l(9) g @ qus")' i ol
o weeks | weeks
1. R I s {1 s| e 1
L ﬁf“"qmmﬁ?unmm“: for the Georgian . \
3. Goorgian language for the Raaian ™" N P -l
Rusiin nsiguazs wad liemiarsio ™| o &=
the 0 group..... .s 3 3
-] 5
4 4

o

ERIC

Aruitex: provided by Eric
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[ 2 \
Fourtr YrAR 8 ¢
: Fourth Total | Total
First | Second | Third quarter 7 | hours | hours
quarter | quarter 3| quarter > for the| for all
Classes 9 €] (11 13 1 | fourth | four
. weeks) | woeks) | weeks) |weeks | week | year$ | years
I
1 : | .3 ‘ 5 [ s 7 s
General studies cycle* E
Georgian language for the gga
Georgian T8 oeorvod] bemonood eoscoood] Keooooos e oo e YL 464
el o for the " 484
TS I I N S - ;
or [Droo| poscocod| foecccsad be sococd| lboocad booood lbososoc 1
Russian and
ture for (1) DR APRDIR FNP SN RN [ PR M 137
ﬁ)hthonn ........................................................... }g
,Bomp'li}'.'.::::::::::: e e IIZIZ::;:ZIZZ: oI e
Physics_..____.___ LTl 277 27T 27)TII Tee T 132
II. Production and technological cycle:
Production training. .. ....... 20 20 27 |41 41 |1,211 (2,823
........... ) 4 2 w2 j_____| 125 369
neral technology of metals_ (.. _____|....____} __. YN SN SN S 160
Mechanical drawing_......___ a\ ........................... I AU PO 198
nciples of jes._..... 4 2 |oi]eeeean 80 166
. Principles of elbctrical
technies. . .. ....o..o....... 5 2 | ... 29 99
. Economics and production
organisation. . .._...__..__ T . 2 |l 38 38
III. Physical education............ o 2 2 b 2 RPN S 56 202

1 Uchednyi plan. (Curriculum.) Approved by Main Administration of Labor Reserves attached
to U.8.8.R. Council of Ministers (June 20, 1987). Cur.ricnlnm used in Vocational School #8,
Tbilisi, Georgian 8.8.R. . .

2 Followed by 1 week and § days of vacation.

3 Followed by 6 weeks and § days of vacation. .

4 Study of the principle of personal hygiene and industrial sanitation has been transferred

. from production training to special technology. S . .
5 Three days ‘are sllocated for taking examinations in the course on the general technology

- € The fourth quarter of the third year is followed by £ weeks of examinations.
7 Followed by 8 weeks of examinations and 6 weeks and 5 days of vacation. .
$ The total for the fourth year when calculated by multiplying the hours per week by
the number of weeks, do not always coincide with the total given in column 7; nevertheless they
are shown on the original Russian document giveg to us in Thilisi.
9 8tudents who have not reached 18 years of Age in the last year of the study program will
receive only 36 hours per week in production training.
10 Two hours per day are devoted to eonsultation dealing with final performance work.

o

e
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APPENDIX VI -

“lnvenfory of Equipment for School Workshops
(Grades 5 through r4) '

*, 5 1. Machine Tool Equipment

"oy

S . Nawme of Equipment,
Quantity - Instruments, and Devices Quantity

. For
Screw-cutting lathe with at-

h tachments ... 2
tachments .. " .«2;, Combined joiner machine with
- Drill (table mounted) with " circular saw (disk)._.._ 1
bits for drilling holes, di- Grinder .. . __ -. 1
ameter of 12 mm....__.____ 4 Wet grinder with mechanical
Woodturning lathe with at-

power-driven motor ... 1

II. The Equipment, Instruments, and Devices for Mctal' Work

-t

A. For General Use Needle files e 100
Checking (surface) plate— Various cutter bits (face cut-
small . . S | ters, cutoff cutters, ete.) .. - 80
Marking gage for mechanic Countersink reamers, various
(height gage) S 1 types . __ o Y
Micrometer (from 0 to 25 mm.)_ 2 Broach bits, various types .____. 10
Anglegage ... 1 Groove chisel 8
Spiral drills, various types.._... 120 Combination cutting and
Steel plates, 300- x 400 mm. : twisting pliers e eees 10
(or anvil on table) - - 2 Mandrels and holder for
Vise with jaws, 120-240 mm...__ 1 riveting ... 15
Hand clamp vise ... - b Handles for tools____. . 100
Hammer for mechanic, 500 g. .. 3 _ Bruskes for cleaning files .. 6
Sledge hamnrer, 1 | 7 S |
Metal shears _ L 1 B. For Individual Use
Hand drill oot 1 Workbench (combination) .- 20
~18p wrench . ____ 2 Steel plates for table.. . 90
Die plate ... S 2 Vises for mechanics with 100
Screw taps . 20 mm. jaws __ 20
Cutter die and thread chaser.._ 40 Hammers for mechanics . ~ 20
Thread gage _ : N - 2 . Electric solders (hammer type).. 20
Electric soldering iron_.______ 6 Steel scale ruler 300 mm._____. 20
Simple soldering fron..__.___ 2 Sliding calipers ... _ 20
Blowpipe torch. .. 1 Compass marker .. e 20
Various types of wrenches for : Outside calipers 20
nuts 20 Scriber (marking tool)..______ g0
Monkey wrenches ______ ——. 2 Center punch ... 20
Files, various types_ 60 Squares . . _ 20
1 A. G. Dubov, Prakticheskie saniatiia v uchebnykh masterskikh (Practical Studies tn the

School Workshope), Moscow, R.S.F.8.R. Academy of Pedagogical Sclences, 1007, p. 109202, - y




Wood chisels, Various widths 15
Wood chisel semicircle (round

nose) .. . 10
Gouge, various ... - 10
Bitsand brace........__________ 8
Flat drills, various designs

and sizes 80
Gimlet, various sizes . __ S
Awl for woodwork.. . 20
Bastard files of various sizes '

and cross sections_________. 20
Rasp, flat and semicircle....__.__. 10

,  APPENDIXES i 235
WA ot SIS oy
Chisels for metal, 60 Flat pliers 20
Hand hacksaw -~ 20  Round nose pliers...___________. 20
Snippers for cuttinz metal by Cutting pliers _. 20
hand - e 20 Screwdrivers ... 20
Bastard and smoother files, Wooden mallet for working
~ various cross sections and with sheet metal ... 20
sizes ... ... ... 100 Drawing set ... : 20
III. Equipment, Instruments, and Devices for Work with Wood
A. General Use - Scraperg, ..o B
Marking compass ... —— 10  Light axe 8
Bevel square C 4 Circular cutter, hand__..._______ 2
Protractors .-_ . 4 Grinding stone 10
Pincers . ... . ... 100 Honing stone for sharpening
Clamps (metal and wooden) __. 20 tools - 10
Frame saw, varioustypes _.___. @  Blades for coping saw...__._. - 200
Saw, rounding (keyhole) . __“. 2 .
Handsaw for jomers, wide nnd . B. For Individual Use
narrow e 4 Workbenches (combination) .. 20
Coplng S&W ____ : 10 FOldin‘ meter (folding rule) __. 20
Tables for coping saw...._.....___ 10 Steel rule for scaling 500 mm._. 20
Planes e 2 Markingsquares ._____. 20
Channel molding plane..___..__ 2  Surface gage (simple) . 20
- Grooving plane ... ____ 1 Light hammers for carpentry.. 20

Hacksay blades with raker

tooth 20
Flat chisels, 10 and 15 mm..... 40 .
Butt chisels 20
Mallet ___ .. 20
Rough plane 20
Planes 20

. Smoothing planes __._____~ 20
Screwdrivers 20
Glue pot, volume .6-1 liter_.___. 2

" Handles for the tools_._________ 100

IV. Various E’q;u'mnant, Instruments, and Devices

Saw blade clamps ... -
Saw set _
Device for sharpening plane

iron, chisels .
Electric plates
~ Glass cutter

(Y

Druwinznt :

' Brushes for various painting

b=t bt DO b

' ments (drawing board, rule,

squares, irregular curves).... 1
Oiler (oil can) ; 2
Spatula 5
Brushes for glue 20

20

~ puffposes
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V. Visual Aids, Charts, and Literature

Nawme of Equipment,

Instruments, and Devices Quantity

Collection of samples ¢f wood
Collection of samples of
metals and alloys. __
Collection of samples which
could be extracted from wood ,
} Study chart on treatment of
woodwork - _—
Study chart on metalwork.
Chart on safety engineering -

1

1

l‘

1
1,

1

Name of Eoﬂmﬂ.

Instruments, and Devices’ Quantity

Chart on individual types of
joiner work, mechanic, and
electric assembly work ..

Library pertaining to method
and technology of joiner
work, mechanics, electric
and assembly work, and °
various types of reference

material .____ .

1

VI. Furniture and Inventory )

Blackboard --N_“...n--..;-.._v

‘First-aid kit ___
'Wastebasket _o

Brushes .
Brushes for clothes_
Towel (to be used only by the
leaders) __ :
Shop coat for leaders S

Hanger for the shop coat_._______ )

Brushes for the floor_.________
Table for assembly work,
~ chopping, ete. ...

88

Q.HMO!



£ S o TGN, e I TR B T B T T o w g 2
LRl AN T Lot ¥ GRS W SO 0l S I ey s i s o e S PN LN
_”",. Ry PR T Rt S AR R < 1 | NG IR PP ¢ ] . % LA
DRy NS NEVRN A - "4 i A "
> LAy : X * ' : .

35
APPENDIXES ' 237 i
APPENDIX ViI
Inventory of Basic Materials Which are Necessary 3z
for Studying and for Working Outside of Clcu j
Asslgnmom in the Shop' |
(Quantity indicated according to c.lcnlation for work of six 6 to 7 grades
during the academic year)
Newme of IW Sise Quantity ,
Pine boards (from 13 to 85 mm.), firstgrade__________  cu.m. 2.26 '
Pine boards already cut to thickness (from 40 to 50 ,
mm.), first grade * 2 F
Birch boards 26 mm., first grade. L b
. Linden boards, thin, first and second grades_____ ____ . .b !
Plywood birch 3-4 mm., first and second grades________ ” b
Glue for carpenters 15 kg. 4
Wire nails for construction from 10 to 50 mm.._ . ” 20
Screws, semicircle and flat sinking heads
(round and flat heads) » 3
Sheet metal steel (also iron for roofing) " 100
The black sheet metal, polished, Nos. 25, 28, and 60...... ” 20
Sheet metal wide, thickness .24 to .48 mm. __ —_—t . 20

Round steel, diameter 10, 20, and 50 mm. o

manufacture ST-3 ‘ ” 76
Strip steel 4 x 12 mm., manufacture ST-8. — » 25
Galvanized sheet metal . 50
Cold rolled steel strips .5 mm. kg. [
Steel wire, round, thickness .1-2 mm. ” 16
Aluminum sheet metal, thickness .5-8 mm..____ N 40
Aluminum, round (rod type), diameter 8-10 mm. ____ 4 20
Aluminum wire, thickness 2-8 mm. : & 8
Aluminum. pipes from 10 x8t0 25 x 20 mm. _________ . 10
Brass sheet metal, thickness .5-.8 mm. > 4
Brass wire, thickness 1-2 mm. ” 3

P Coiling copper wire, type PESHO and PEBO. .. 3
Coiling copper wire, type PE or PEL ” 3

. Copper wire for assemblying, naked (plain) iz 2 2
Cord for electric wiring, insulated with cotton fabrie, meters,

type PR or PRO linear 120
Soider, tin:lead (typo POS-60 or others) SO NIRRT 8

. 2
Smwu,ditmeters 4, or 5 mm., various lcnzﬂu,type

M3-M¢ 5 4
Nuts, M3-M8 z ", 8
Washer with screws M3-M6 » 2 1
Glass, ordinary and colonod, 2-5 mm. "
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Ebonite sheets, thickness 4 mm._.._ o [
Textolite sheet, thickness 24 mm. i b
Porcelain pulley ... pieces 200
Tape for inanlation V- kg. 1
Various types of electric ﬂxflxta, such as fuses, re-

cepuclea. light switches, cutting-in safeguard (cir-

cuit breaker), lamp socket, ete... .
Alcohol lac light T -
Oil lac light (No. 1, 2, 3; or 6)
Lacquer of various colors . B e
Sealer e —
Enamel e R —— c —
Thinner ___~ e
Turpentine _____ e et e
Sandpaper, Nos. 1 to 8 e 8Q.meter 20

: linéar

Emery paper (from No. 20 to No. 80).. . . meter 30

L

I!!I!Igg
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. APPENDIXES ‘
. [
SursecTs—Continued .
" Total laboratory reports .. ' .
‘Total examinations . ., .
Total oral reports , =~ . _
1I. »OPTIONAL COURSES
' e : . Semesters

Forej{ language - b8
Physical education nnd sport . g 1-8
Astrophysics - . .67
Preliminary seminar * 1-8

Educannnl photography and film managvn::y

111. EXPERIENCE IN PRODUCTION Work-

bemesu'ra 3 wveeks (Aug. 10-31) >
Semester 9: 6 weeks (Sept. 1-Oct. 5)

L

IV. TypPicaL COURSES OFFERED mn AREAS OF SPHCIALIZATION

(

Tw‘ml a Iuhﬂn‘lw‘l l‘hma
Theory of continuous media L
Further tofics in mathematical physics © e
Further topics in statistical physics * . : <.
Further topics in electrodynamics )
Quantum electrodynamics
Theory of relativity.
Quantum chemmtry
Theory of elemenury pnruclm S “
The atomic'nucleus ... . - , L
Quantum theory of fields o

D
SP®NIDIN . W00

.
P Pk Bt Pt Bt Pt pet b Bt
DDA WO

f

PND o 0N

©
- L]

20,.

- Theoretical physics seminar _ .

. Qualitative theory of differential equutionn. .
Theory of Tunctions of a real vunble e
- Integral equations .. . .-
. Elliptic differential equnuons O
Hyperbolic differential equations. _ =

Operational calculus ... .

.- Analytic theory of differential equ:hona
. Computational techniques . . 5 o o - O e
8pecial seminar .. _: ..

TOTAL HOURS ... . _ .  _ . .

Physics of Solids

Fundlmenuls of crynullognphy and X-nya ST
Structure analysis ... _ e

Physico-chemical analynm > CohoemeD 0 8 SO CHCamECECCOY AR o ot oo
. Roentgenography of metals OSSO
Special topla in physies of Xuys e e

Theory of solids..

Electron theory of metals. . L

e e e e s b ey e e —_—— s

Special fopics in crystal chamiltry» —
Physics of umieondnctou !

&
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10. ‘Semicouductor devices .. : .
11. Elements of high frequency technology : 84
12, Technoiogy of senuconductors S — . 84
18. Crystallography ... - . - 68
14. Growth of crystals ... . . . 84
( - 1b. Crystal/optics ................................................................ S 34
16. Crystal physies ... .. . ...
117. Alternating currents . N ?
18. Electromagnetic and m&gnetlc measurements ........ e o 34,
19. Ferromagnetism e - 68
20. Physics of metals.._.__. ... et gee-. 68
21. Magnetic analysis ... ...~ " - 84
22. Quantum theory of metals... . — 84
23. Special topics in quantym statisties.... . 34
24. Special methods of measurement .. - M
25. Theory of transformers (regenerators) .___t_. . 84
26. Theory of elementary particles ... — 84
, 27. Magnetic analysis of structured materials__ USRI ¥ ¥
’ 28. Specml seminar e e 68
\To'ru. HOURS . N N 1292
Optics & Spectroscopy . Howns
1. Spectroscopic technique ... ... _ . e eeebee e e B8
" 2. Geometrical opties ... . S .7
8. Spectrum analysis e . 84
4. Theoretical optics __.k ................ S 68
6. Atomic spectroscopy ....>... ... . 68
6. Luminescence 2 ey 84
b 7. Theory of oscillations und waves .. ... . ___ ——— 34
8. Electronics (radio techmques) ................................................... 384
9. Molecular spectroscopy .. —— ; - 68
10. Further topics in nuclear phyalcs et 68
11. Further topics in chemistry.... et e 34
~ TOTAL HOURS ... .. ... .. N 6544
Molecular Physics 2 > Hours
1. Further topics in mechanics of continuous medm-__..-“....«:._ 34
2. Fundamentals of theory of heat and mass transfer__ 34
3...Molecular-kinetic basis of theory of condensed matter, I..______ 84
4. Special topics in. thermodynamic and statistical physics* . 84
6. Gas dynamics 34
6. Independent student project ' i 84 -
7. Special seminar . 68
8. Molecular-kinetic ba&s of theory of condensed matter, II_..____ - 84
9. Physics of burning processes - 68
10. Method of (radiouftive) indicator utonu 34
e _ ‘ToTAL HOURS ‘. -
mdao!u-rmmm ' Howurs
1. Low temperature techniques.. ¢ 68
, & Spodal topie- in low umpmhm phyda (upoﬂmh)._..._ 08
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¥. Special topics in low temperature physics (theory) .......... —. 102 -
- 4. Special seminar. , v 68 .
<, _ o5
3 ToTAL HOURS - . 340
Pt Redio-Physics 4  Besrs
1. Acoustics _. R . -2 . 84
2. Theory of oscillations._.. . . . — S 1
3. Electronics (radio techniques) . . . . . s : 64
4. Fundamentals of radiolocation.. .. . _ — 2l 31
5. Theory of waves .. " - : -84
~ 6. Impulsive systems .. e e .. 84
7. Special course e b . _ -84
" 8. ” » - e . ' : 84 -
10. -~ L 3¢
1. - - S : e 84
12. Special seminar ... ______ e e e _ 68
ToTAL HOURS .. .. _ _ . : 540 i
. Geophysics ) Howrs  ~
1. Geophysics ! . - e e e 68
2. Hydrodynamics ___ e - 68
8. Theory of turbulence_. . SRS . 7 |
4. Hydrometeomlog:cal méuurementa ST S . |
5. Thermodynamics of the sea ... ... 68
6. Dynamicsofthesea ... . e 68
7.. Hydrometry e _. 34
8. Physics of ground waters ISR ! |
9. Physics of the atmosphere. . " . S . 102
v 10. Oceanography - e 102
11. Hydrochemistry . 34 -
-12. Dynamics of river flow 34
13. Optics of the sea . S 34
14. Acoustics : 84
156. Molecular physics of the sea. S _— 84
.- 16. Seismology - 34
17. Seismometry 84
18. Earth magnetism 84
19. Gravimetrics .. . N 34
20. Physical geology . -84
21. Thermodynamics and dynamics of the atmoophero S
22. Economics of the sea. . 68
.23. Theory of prognoses .88
24. Synoptical meteorology 68
25.  Physics of the upper atmocphm 102
e
ToTAL nouu 1826
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‘ APPENDIX X o
-Topical Outlines of Required Courses in Education
L at Pedagogical Institutes
" PEDAGOGY (120 hrs.) s .
A. Lectures (70 hrs.) A . ‘
1. General Theory of Education ) . e
a. The subject and its methods (2 hrs.)

b. Aim and tasks of Communist education (4 hrs.) -
e. Development and upbringing of children at various ages (2 hrs.)
d. The system qf public education in the U.S.S.R. (2 hrs.)

2. Principles of Instrug¢jon and Didactics :
a. Nature of the teaching process (4 hrs.)

Principles of didactics (4 hrs.)

Contents of instruction (4 hrs.)

The lessoh (4 hrs.) ~

Methods of teaching (6 hrs.)

Theory of upbringing (2 hrs.)

g. Tests and measurements! .

8. Moral and Aesthetic Education b
a. Principles of character education (6 hrs.)
b. -Education in Soviet patriotism and proletarian internationalism

e an o

(2 hrs.) '
c. Education in Communist attitude toward work and public property
(2 hrs.) - -

. Education in conscious discipline (2 hrs.)
Aesthetic education (2 hrs.)
Physical education (2 hrs.)
Role of pupil groups (Pioneer and Komsomol organizations, and
class groups) (8 hrs.)
h. Extra-curricular activities (2 hrs.)
4. School Management and Home Relations
8. The teacher and the class leader (4 hrs.)
b. Upbringing at home (2 hrs.) i
c. School administration (faculty council, control, etc.) (2 hrs.) »
B. Practical exercises (50 hrs.)?
1. Introduction (1 hr.)
General acquaintance with the school (2 hrs.)
. The lesson (10 hrs.) :
Polytechnic education (8 hrs.)
Work of the class leader (4 hrs.)
Komsomol organizations (3 hrs.) *
Pioneer organizations (8 hrs.). -
. Preparing pupils for summer pioneer camp (14 hrs.)
. - 9. Extra-curricular and other school-related activities (18 hrs.) .

7 xmwmm-yn-m (pedagogike) published by the R.S.F.8.R. llnh;ry'oll'duo-
ﬁonhl“‘ldidminehdothhmle.wmmuum'mmlmnh-w\mdht&
»smmmrm.pmd'mwmmwwwmm
operations are studied. . :

R oA

;o
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| _ . i

HISTORY OF PEDAGOGY , .
Outline of textbook in history of pedagogy for pedagogical institutés®

Part 1. Short Survey of the hutory of forewn education (32.2 percent of text)

L Education in primitive society.

Education, the school, and the orig'in of pedagogical theory in slave-hold-

/ ing society.
Education and the school in feudal society.

Pedagogical theory of Jan Amos Komensky (Comenius).
Pedagogical views of John Locke,
Pedagogical theory of Jean-Jacques Rousseau.

Pedagogical \dews of the French materialists of the 18th century
(Helvetius, Diderot).

Pedagogical thought and the schog] during the period of the French
bourgeois revolution-of the 18th century.

Pedagogical theory of Johann Heinrich Pestalozsi.
Pedagogical theory of Johann Herbart. ‘
Pedagogical activity and views of Adolph Diesterweg.
Pedagogical activity and views of Robert Owen. . ‘

Teaching of K. Marx and F. Bugels on education. |

Pedlgogical thought at the end of the 19th century and the first half of
the 20th eentury in Western Enrope o,nd the USA. . ‘P

Part II. History of Russian education (39 percent of text) o

Short survey of education and pedagogical thought in Russia from the
10th to the 17th century inclusive.

Enlightenment, schooling, and peduroglcal thought in the 18th- eentury
Schoolandpedagogyin the first half of the 19th century.

Pedagogical theory of Rnuhn revolutionary democrats V.G. Behnskii
and A.I. Hertsen.

- Social-educational movement of the 1860’3, the pedagogical. views and
8 uctivity of N.I. Pirogov.

The great Russian pedagog K.D. Ushinskii.

Revolutionary-democratic pedagogical theory of N.G. Chernyshevnkii and
N.A. Dobroliubov.

Pedagogical activity and views of L.N. Tolstol.
School reforms of the 1860’s. .

- School and pedagogieal thought in the period of govemment reaction in &
the 1870’s and 1880's. e
Education, school, and pedagogical thought at the end of the 19th century L

SN. A.xm.um E. N. Medynskii, end M. ¥. Shabaeva. IMM(nhmyd
M)Mau.uh.-pd.hﬁt..l!”. “wiyp.




Part IV. School and education in countries of the pcopla s democracies (2.5

SOVIET EDUCATION PROGRAMS

and beginning of the 20th century, and during the first Russian people’s
revolution of 1905-1907. The struggle of the Bolshevik Ptrty for educa-
' tion and school at that time.

Public educaffion and pedagogical thought in Russia during 1908-1917 (up
to the Great October Socialist Revolution). The at.mule of ‘the Bolshevik
Party for public education at that time.

Part III History of the Soviet school pedagogy (26.2 percent of text)
V.5 Lenin on Communist up—brin'ging, education, and school.

The Grent October Socialist Revolution and basic reforms in the field of
education and up-bringing (1917-1920).

Soviet school and pedagogy (1921-1929).
Soviet school and pedagogy (1980-1941).

Sov:et school and pedagogy in the years of the Great" Pltriotic War
- (1941-1945).

Soviet school and pedagogy during 1946-1968.

N.K. Krupskaia—life, pedagogical activity, and pedagogical views.
The outstanding Soviet pedagog A.S. Makarenko.
" The outstandins Soviet State leader, M.I. Kalinin, on Communist educa-

" percent of text)
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@ APPENDIX XI
Sample ngfo Examlnpﬂom in Pedégogical Iﬁsfhyfos

AT THE END of the b-year program in pedagogical institutes students are
required to pass what are called “State Examinations” in the specialties which
they studied. The examination questions are prepared locally at the institutes
by examining committees from a list of topies published by the Ministry of
Education in each of the Republics. This list of examination topics is made
available to the students in advance of their examinations. They are expected
to be able to answer questions relating to these topics. On the manner of con-
ducting the state examinations, see the text, page 184.

In the following pages are reproduced two examples of these examinltiona,
one in physics and one in mathematics. These requirements have been in effect
since 1957, when teacher education for secondary schools was increased to 6

years.

i\

The State Examination in Physics in Pedogogical Institutes!

(Topics from which examining committees will prepare
examination questions)

PROGRAM
Introduction

Matter and motion—Space and time. Marxian and Lenin philosophy as a
basis of studying physical phenomena. Objective character of laws of nature.
Interrelation of physics with engineering. Role of Russian and Soviet science
in development of bhyliu ~ .

-

I. Mechanics

1. Dynamics of rigid bodies—Understanding of force and mass. Newton’s
Laws. Inertial systems and the force of inertia. Centrifugal force and its
meaning in technology. The motion of a rigid body. The center of mass. The
motion of center of mass. Rotation of a rigid body around an axis. The
moment of inertia. The momeént of force. Momentum. The basic equations
of dynamics in rotating motion.

2. The law of conservation of energy.—The law of conservation of momen-
tum. Work, energy, and power. Kinetic and potential energy. etic energy
of a-rotating body. The law of conservation of energy in mechanics. Applica-

- tion of law of conservation of energy. .

8. Oscillations and weves.—Harmonic oscillations. Natural oscillations.
Pendulum. Damped oscillations. Amount of dampening. Forced oscillations.
Resonance and its meaning in technology. Diffusion of waves in elastic media..
Transverse and -longitudinal waves. Monochromatic plane wave equation.
Interference of waves. Moving and standing waves, ’

xmu&-&,nr&hmwm Programma ,
mm..m (demmm
thmth)MUMh Tp.

NS
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4. Hydrodynamics and aerodynamics.—Stationary movement of an ideal
liquid. Bernoulli’s equation and technical applications. Laminar and turbulent’
flow of liquids: Motion of a body in viscous media. Head resistance. Resistance
of media (Stokes’ Law). Streamlining. Lifting capacity of an aeroplane

wing. Understanding of treatise of Zhukovsky. .

II. Molecular Physics and Thermodynamics

1. TAe principle of kinetic theory of gases.—Equation of state of an ideal
gas. Lomonosov's idea. Derivation of equation of gas pressure from mole-
cular-kinetic motion, Maxwell’s distribution law concerning the speeds of
molecules. Experimental definition of s of the gas molecule. Mean free
Path of a molecule. Brownian motion. Defimition of Avogadro’s number.

2. Thermal capacity.—Theery of equal distribution of energy according to
degrees of freedom. The classical theory of thermal capacity of gases and solid
bodies, and its drawback. Quantum theory interpretation of thermal eapacity.

8. The real gases.—Van der Waal's equation. Isotherms of Van der Wasl
The works of Mendeleev, Andrews, and others. Interna) energy of real gases.
Joule-Thomson effect. Liguefaction of gases. How to obtain low temperature.

4. Thermedynamics.—The law of comservation and transformation of
energy. Equivalence of heat and its performance. Mechanical equivalent of
- heat. The first law. of thermodynamics. Isothermal, isobaric, isocharie, and
adiabatic processes. Reversible and irreversible processes. Formulation of
second law of thermodynamics. Circular process. Carnot’s cycle. Entropy.
Heat engines (steam engines, engines of internal combustion, and turbines)
and their efficiency. Statistical interpretation of second law of thermo-

dynamics. Interrelation betw tropy and probability. Criticism of

idealistic distortion in interpreta ©f secend law of thermodynamies.
N

« III. Electrieity

. 1. Electrie field—Electric charge. Coulomb’s Law. Intensity of an electric
field in' & vacuum and dielectrjc induction in the electric field. Flow of in,
tensity. Flux. The theorem of Ostrogragsky-Gauss. Potentials. Interrelation
betweea variation and intensity. Capacitance. Parallel plate capacitor.
Energy of electric field. "Electric field as a special type of matter. Electric
apparatus: electroscopes, electrometers, and capacitors.

2. Electron—Determination of the charge of an electron according to
the method of Millikan. Movement of electrons in electric fields. Specific
charge and mass of an electron. :

. 8. Direct ourrent—Applied voltage. Electromotive foree. Ohm’s Law.
Resistance of conductors. Kirchoff’s Laws. Lenz-Joule Law and its applica-
* - tion. Performance and power of current. Apparatus and methods of deter-
mining the power of current. Voltage and resistance. ,

4 Ehuﬁcumutiacbomughuudouar—w dissociation.
Electrical conductivity. Faraday’s Law. Application of electricity in tech-
nology. Mechanism of conductivity of gases. Ionization of gases. Satauration
currents. Cathode rays. Thermoelectric emission, The electron tube and its
application. o

5. HMMO[.WL—WO!BMMMI‘M Mag-
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_ netic fielg near a straight wire and a circular coil. Ampere’s Law. Movement
of conduttor with current in a magnetic field. Lorentz force. Determination
of the specific charge of an electron. s

8. Electromagnetic induction.—Discovery of the phenomenon. Lenz’ Law.
Derivation of law of induction based on law of conservation and transforma-
tion of energy. Self-induction. Energy in the magnetic field of a current.
Energy density of a magnetic ﬂeld Practical application of electromagnetic
induction.

1. Alternating cirrent.—Methods of production and applications. Re-
sistance, inductance, and capacitance in alternating current circuits. Ohm'’s
Law for alternating current. Performance and power of alternating current.
Three-phase current. Electrical measuring apparatus.

8. Electric machines.—Direct and alternating current, generators, and
motors. Transformers. Rectifiers of alternating curgent. Applications of
direct and alternating current. Electrification of .S.S.R. and the role
played by Lenin in electrification of U.S.S.R.

9. Electromagnetic oscillations.—Thompson's formula. Damped and un-
deamped oscillations. Exc)ution of undamped oscillations with the aid of an
electron tube.

10. Electromagnetic fields.—Displacement current. Hypotheses of Max-
well. Equations of Maxwell. The speed of propagation of electromagnetic
waves. Reception and detection of electromagnetic waves. Invention of radio
by Popov. Broadcasting and reception of radio signals. Fundamenul elemah
of radio apparatus.

A}

IV. Optics

1. Geometric optics.—Reflection and refraction of light at t.he boundary,
between two dielectrics. Thin lens. Formulas of the thin lens. Magnification.
Formation of an image by ‘a thin lens. Optical apparatus: Photo apparatus,
projectors, magnifying glasses, microscopes, astronomical telescopes. Focusing
properties of these instruments and magnification.

" 2. Interferemce of light—Coherent sources of light. Experimental proof
of interference of light. The color of thin plates. Interference fringes of
equal thickness and of equal inclination. Interferometers and their applica-
tions.

8. Diffraction of light.—Principles. .Huyghen's principle. Fresnel. Dif-
fraction of parallel light; the case of single or double slits. Diffractional grat-
" ings (screen or mesh as a method of production). Application of the diffrac-
tion grating.
4. Speed of light.—Astronomical and laboratory methods of determining
speed of light. Phase and group speed.

6. Optics of moving systems—Experiments of Fizeau and Michelson. The
principle of special theory of relativity. Formulas of the Lorents transforma-
tion (without conclusion) and conclusions from them, Interdependence of
mass and speed. Interrelation between mass and energy. -

6 Quantuni characteristics of light.—Photo effect. Works of Stoletov. The
tundmnhlhmdphptocﬂect. Photons, their energy and momentum.
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Einstein equation and its experimental confirmation. Photo elements ‘and
their applications. Pressure of light and its experimental proof by Lebedev.

7. X-rays.—Discovery of x-rays. Their characteristics. Diffraction of
x-riys. The principle of structural analysis by means of x-rays. Spectra of
x-rays. Compton effect. Production of x-rays and their application in medicin.
and technology.

¢ V. Nuclear Physics

1. Structure of atom.—Nuclear model of the atom. Experimental proof of
the existence of the nuclear atom. Postulate of Bohr. Electronic levels and
shells. Experiments of Frank and Herz. The origin of spectra.

2. Natural radioactivity.—Discovery of radioactivity, Radioactive emis.
sion. Statistical law of decomposition. Radioactive series. The displacement
law. Isotopes. Alpha disintegrations. Bota,,disint‘etntiom. '

. 3. Klementary particles.—Electron, proton, neutron, positron, and meson.
Their discoveries. The methods of observation (spinthariscope, Geiger counter,
Wilson chamber, and thin layer photo cells). Accelerators of particles (cyclo-
tron and betatron). * ' :

4. Wave-like characteristics of particles.—Waves of de Broglie. Diffrac- .
tion of electrons and its experimental realization. Principles of operation of
the electron microscope, and its use for solution of problems.

5. Atomsic nuclei.—Principal characteristics of the atomic nucleus: mass,
charge, radius. Proton-neutron model of the nucleus according to Ibanenko.
Periodic system of Mendeleev. Error in the metaphysical explanation about
atoms as unchangeable particles. V. I. Lenin's theory on inexhaustible
particles. - '

6. Nuclear reactions.—Mass defect. Energy relations in atomic nuclei.
Splitting of nuclei. Some examples of nuclear reactions. Energy of reactions. -~
Artificial radioactivity. : -

7. Division of heavy nuclei—Fission of uranium l,mder action of neutrons.
Spontaneous fission. Chain reaction. Delayed neutrons. Reactors. Use of
atomic energy for national economy in the U.S.8.R. *

Ezrplanatory Nom.—-'l"he purpose of the examination is to examine the
preparation of graduates of pedagogical institutes for teaching physics in the
secondary school. Each student will be examined in regard to the following.

1. Extent of the theoretical knowledge absorbed by the student during the
«  course in physics. .
2. Ability to apply this knowledge to problems in technology and in poly-
technic education.

8. Knowledge of physical apparatus and measuring instruments and how
to use them. : : )

- It is recommended that this entire program be broken up into a number of
tickets (bilety) so that there be at least two questions taken from different
subdivisions of the program. ‘ :
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The State Examination in Mathematics in Pedagogical Institutes!

'(Topics from which examining committees will prepare
' examination questions)

PROGRAM

I. Arithmetic

1. Axiomatic structure of natural numbers. Principles of complete mathe-
matical induction and its mepning for the secondary school course.
Arithmetic processes. "‘

2. Problems of understanding numbers (analysis of one of the following
problems) : .
a. Construction of whole numbers
b. Construction of rational numbers
¢ Construction of eomglex numbers

3. Division of whole numbers. Common multiples and least common multi-
-ples of two or several numbers. Fundamental theorem "¢ concerning the
factoring of natural numbers intb primes. Presentation of the contem-
porary view on the problem concerning the distribution of prime numbers.

" 4. Basic characteristics of comparison. Complete and reduced systems of
substraction. Theorems of Euler and Fermat. Arithmetic theory of the -
application of comparison.

5. Structure of feal numbers. Decimal forms of rea! numbers.
6. Elements of approximation. Simple means of precise and approximate
calculation. ’

II. Algebra )

1. Investigation and solution of systems of m linear equations with = un-
knowns. Elementary methods of solving linear systems. Systems of linear
equations with 2 and 8 unknowns and their geometric interpretations. .

General criteria f?r consistency of arbitrary systems of linear equations.
' 2. Equivalency of algebraic equations and systems of equations.
' 3. Solufons of algebraic inequalities and their geometric interpretations.

4. Number rings and fields. General theory of divisibility of polynomials
into a product of irreducible factors. :

5. Solution of second degree equations. Existence of roots of polynomials in
in the field of complex numbers. Reduction of polynomials into linear
factors. Integral and rational roots of polynomials.

v III. Geometry y :
1. Relations between lines and planes in space. Study of this problem by

the methods of elementary and analytic noﬁ'otry.
2. Study of space curves by methods of differential geometry.
3 Ministry of Education, RE.FAR., Programmy pedagepicheskibh inotitutos. Gosudarstrennye
cksomeny po wmatemstike. (Syllabuses of Pedugogical Institutes. Program for State Fimal -
th)“.UMMO;. .
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3. Projective invariance of elements of the first degree. Projective limita.
tions of a curve of the second degree. Problem of constructing a curve
of the second degree, using five points (lines). Theorems of -Pascal,
Brianchon. :

4. Geometry and groups of transformations. All collinear groups in a plare
and the most important subgroups. Characteristics of various branch.s
of the geometry of invariant groups.

5. Basic understanding of geometry as a postulate system. The system of
axioms of elementary geometry. The axiomatic method of cbnstruction 1n
geometry (derivation of some theory).

6. Concept about cjpnsiatency and independence of the axiom system. Ana-
lytical interpretation of the axiom system of Euc:;?'s plane geometry.

7. Independence of the Axiom of parallelism from other axioms. Interpreta-
tion of geometry of Lobachevskii.

8. Problems based on plane constructions. The system of postulates on con-
struction with aid of compass and ruler. Survey of basic methods of
solving the problems. Criteria of solution of problems based on construc.
tion }ith compass and ruler.

M IV. Mathematical Analyeis and Theory of Functions

1. Sets uid operations. Countsble sets and their basic properties. Non-
c.antability of the continuum of real numbers.

2. Sets of real numbers and their basic properties. Existence of upper and
lower bounds of bounded sets. Limit points of sets of numbers. Theorem
3 of Boltano and Weierstrass.

3. Numerical sequences. Concept of the limit of a number sequence and its
properties. Existence of limits of monotone sequences. Necessary and
sufficient conditions for convergence of sequences.

4. Concept of functional dependence. Determination of limits of function.
Functions continuous at a point and classification of points of discon-
tinuity. Properties of continuous ‘functions on closed and bounded sets.

5. Derivatives and differentials of functions of one variable and their geo-
metric and physical interpretations. Differentiability of functions of two
variables. Conditions for differentiability.

= 6. Applications of differential calculus in the study of functions of one
: variable, -

7. Definite integrals. . The theorem of &xistence of the definite integral.
Plane area and the length of a curve, and their calculation with aid of
definite integrals. 4 z

8. Numerical series. Concept of convergence. Conditions for convergence.
Absolute and conditional convergence. - Power series and their basic
properties. '

‘ e 9. Exponential and logarithmie {unctioni and their basic pmperug.

10. Functions of a complex variable. Power series in the complex domain.
Concept of analytic continuation and the uniqueness theorem. Definition
of basic elementary functions with aid_of power series. ‘
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11. Ordinary dlﬂennthl equations, their solution and integral curves
Initial conditions. Linear equitions of second order with constant coeffi-
ciants and their applications in oscillation theory

Erplanatory notes.—The purpose of the State examination in mathematics
18 to give a thorough check on the preparedness of (raduntea of pedagogical
instituves who are to tuch mathematics in secondary schools, particularly:

1. The extent of their theoreﬁul knowledge.

2. Their ability to apply mathematical methods in the solution of problems
fu the natural sciences and engineering.

3. Their ability to solve problems in elementary mathematics which roqulu
knowledge of methods and ideas of higher mathematics.

In conducting State examinations it is recommended that the program ‘

should be divided up into tickets (bilety) so that each ticket should contain 2
or 3 questions taken from different subdivisions of the program. After student
has answered the assigned questions, it is recommended that additional ques-
tions be given from subdivisions not included on the ticket. The answer of
the student to each question should include example or interrelated proof of
his understanding of the question.
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