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[F3 Teward
THE CONTINUING INTEREST which American educators and other
citizens have attached to Soviet schools and their development

has served to encourage the ti.S. Office of Education in its efforts
to provide the most complete and verified information obtainable
on the subject. As expressed in our Soviet Commitment to Educa-
tion, Report of the First Official U.S. Edueation Mission to the
U.S.S.R. "We are convinced that it is important for the American
people to examine the Soviet program closely and to keep up-to-
date on he developments and trends in Soviet education."

In puri3uiti.of these aims, the Office of Education sent, a second
official group of specialists to the U.S.S.R. in the swing of 1959
with the specific objectives of looking carefully at the teaching
methods, the general facilities, and' the student performances in
areas of education particularit emphasized by Soviet authorities
in the general school system. At the same time, it was deemed
important' to study both the foundations and the balance between
science and nonscience subjects in the curriculums of Soviet edu-
cation. The three spetialistsWilliam K. Medlin, Clarence B.
Lindquist., and Marshall L.. Schniitt,--&-under the guidance of
Dr. Medlin, the Division of International Education's Specialist
in Coniparative Education for Eastern Europe, spent a month
(May 9 to June 6, 1969) in the U.S.S.R. for these purposes. The
present report is the result of their findings..

This Bulletin is the third major study in as many years prepared
and published by the Office of Education on education in the Soviet
Union. It was preceded by Education in the U.S.S.R. (Bulletin
1967, No. 14) and by Soviet Commitment to Education (Bulletin
1959, No. 16) , released in September 1959. Both of these publica-
tions cover extensively the programs of education which have been
in effect in the Republics of the Soviet Union in recent years. The
current publication deals specifically with the foundations, science
and polytechnic curriculums in the general school, and with
teacher preparation.

It is our hope and belief that the authors' findings in such areas
will prove especially useful to organizations and individuals seek-
ing fictual and documented, information concerning Soviet Edit-
cation Programs.

4

Commissioner of Education



tomb
THE OFFICE OF EDUCATION expresses its sincere appreciatiou to
all individuals and institutions in the U.S.S.R. that in various

ways contributed helpful inforniation and services toward making
this bulletin possible. 1 t

The authors have expressed particular appreciation of the help-
fulness given them by leading educational workers in the liussidn,
Ukrainian, and Georgian Ministries of Education, and by workers
in their city and rural schools. Directors of pedagogical institutes,
and directors of schools, professors, other teachers:and students,
educational 'researchers, and many '-other Individuals also were
among those whose ,coOperation was of,. great value to. the Office of

Education research team visiting in the Soviet Union during the
spring of 1959. These visits resulted in the develcipment of this

% bulletin reporting on Soviet Educatiov Programs.

.OLIVER J. CALDWELL,
Assistant Commissioner for

International Education

BESS GOODYKOONTZ, Director
International Educational

Relations'



FOREWQRD

f
L ACKNOWLEDGMENTS

INTRODUCTION

CliAPTEk I.- FOUNDATIONS OP SOVIET EDUCATIONAL.
PRACTICES

Historical Problem
Economic development
Social development
Geography

, School system
Political system
Philosophy and concepts of education

. School organization . ..

..... - ...........
..... -

Cenlral Planning, Controls, and Methods

Principles and methods of instruction
The lesson plan el

Marking system
Outside school activities . .

Pedagogical and educative leadership ___

Pupil promotions

4

Problems and Changes in Soviet Education__________

I.

e a -

L. Curriculum en. 0- '0. ft eo Ow -0- fr.
E nrol knitohts ...
Labor market
Youth attitudis ".
Selection and differentiation
Main features of

0-

4

S

V

XEV

1

2

3,

6
13

16

16
18

21
22
24

26

27

19
30
81
36

f.-
it ...Le_



vi SOVIET EDUCATION PROGRAMS .

CHAPTER II.-- SCIENCE AND MATHEMATICS IN THE
GENERAL SCHOOLS _ __

Some Fundamental- Soviet Ideas

Relation to polyteellnic training
Broad aspects of the curriculum
Gent6ral teaching methods
Quizzes and examinations
Textbooks
Enrichment program
Laboratories, equipment, and facilities

v

The Teaching of Biology

Botany _

Zoology
Anatomy and physiology of man
Principles of Darwinism
Methods used to strengthen knowledge of biology.
Biology curriculum

The Teaching of Chemistry
Grade 7
Grade 8
Grade 9
Grade 10

f

..... - - -

-

9'

4.

Some examples of, quizzes in chemistry
Chemistry curriculum

The Teaching of Mathematics

polytechnic emphasis _ _ ..

Parallel presentation of subject matter _

Arithmetic
Algebra
Geometry ____ __ _

Trigonometry
Mathematics curriculum

..... or..

The Teaching of Physics
Relation to polytechnic education.__
Aspects of the program
Grade 6
Grade 7
Grade
Grade 9
Grade 10

..-0111.1

" * " " 44. 44 -- ....

Flag

:11

41

4:3

43
45
48
48
48
50

51

52
54
55
55
56
'57

61

61

62
62
63
64
65

66

67
68
69
70
71
72
72

76

76
77
77
77
78
79
79



CONTENTS

Visits to classes
Physics curriculum

a

The Teaching -of Astronomy.
Astronomy curriculum

Pedagogical Research
Educational research on subject-matter teaching

Mathematics __

Biological sciences
Physical sciences

Educational research on methods ___.___'___

Expected innovations in curriculums _

Mathematics
Physics
Chemistry
Biology ______ ..-
Proposed distribution of hours
How new curriculum will be introduced

CHAPTER III.-POLYTECHNIC EDUCATION'IN THE
GENERAL SCHOOLS _____ _

Introduction

Terminology
\ Definition of polytechnic education
Work experience education________

VII

Page

80
82

84
85

85

86
86
86
87
89
89
89
91
92
92
92
93

94

94

94

95
95

Philosophy and Purpose of Polytechnic-Education 96

Relation of polytechnic education to other
studies

Polytechnic Courses

a

11.11. 97

98
Labor as a subject in grades 1 through 4 99

Manual arts 99
Drawing 100

Labor training in grades 5 through 7_____________________ 101
Woodworking 101
Metalworking 102
Electrical work 105
School plots 107
School production ivork______ 108

Fundamentals of production in grades 8 through 10 110
Technical drawing (grades 7 through 10) .1. 113



4
vm SQVIET EDUCATION PROGRAMS

Machine study (urban schools, grade 8) 115
Fundamentals of plant breeding (rural

schools, grade 8) _ 116r
Fundamentals of industrial production in the

form of a specific enterprise (urban sthools,
grade 9) 119

Fundamentals of animal husbandry (rural
schools, grade 9) 123

Electrotechnics (grade 10) _____ 124
Automobiles or tractors (grade 10) ______________ 124

125The New Curriculum

Concepts, purpose, and implementation of the
polytechnic reforms - - - 127

Worker specialties , 129
Proficiency degree _____ 199

Curriculum changes 131

Changes in grades 1-8 131

Changes in the upper grades (9-11) 131

Work experience 131

Polytechnic education and Soviet vocational
education 132

Organization and Operation of School Workshops and
Production Training

Budgets for polytechnic education 135
Description of workshops and workshop equipment 135

Drawing 136
Labor (manual arts) facilities in grades I

through 4 136

Woodworking shop 136
Metalworking shop 136
Size of shops 138
Machine study shop 138
Sewing rooms _, 138
Automobile and tractor shops 138
Electrotechnic laboratory 140

Organization of polytechnic courses_____,_,, 140
Organizational plans for production training

(work experience) _____ _____ MP
141

Coordinating groups 141
Selection of specialties by 142
Schedule of production training (work

experience) m.Mlb 142

134

411

a



CONTENTS

Organizational plan for student at plant 143
Enterprises and the 143

Organization and Methods of Teaching Polytechnic
Subjects

Teachers
Assistant teachers __

- Methods of instruction__
Tqchniques used in teaching
Examples of methods of instruction in

production training
Homework _____

Books __

Correlating subjects
Evaluation _ _

Research

Research problems
Interrelationship of subjects
Specific research problems in polytechnic

education

..... Ia. O.

143

144
145
145
145

149
162
162
162
163

165,

165
165

4-166
Examples of research 166
Other research in polytechnic education _ ... 169
Results of some research 170

CHAPTER IV.---TEACHER EDUCATION 172

Control of Teacher Education 172

Pedagogical Institutes 173

Administration and organization 173
Admissions 177
Curriculum 177
F`rofessionar training for new teachers 179

Theory and general methods 179
Special methods 180
Practice teaching 180

Schedule of instruction 182
Methods of instruction 182
Examinations and grading 184
Recording of students' performance 186
Stipends for students__ ...W.AM WINN ........... a IwomM 185
Student life ... M.. 187

187Composition of the student body



I SOVIET EDUCATION PROGRAMS

Peet
Graduation and job placement__ 188
Teaching staff 188

Rank and salary 188
Work loads* _ _______& -. 189
Selection ____ g___ 189
"Retirement 190
Training of faculty for pedagogical institutes 190

191Training of Teachers for Polytechnic Education_ ___

Pedagogical Schools 193
University Programs for Teacher Training ____ 194
Correspondence and Evening Programs for Teacher

Trainitig 195
Inservice Institutes 197

Academic-year courses 198
Summer program 198
Seminars 198
Conferences _ _ _ 198
Local school programs of inservice training__________ 199

Pedagogical Readings

CHAPTER V.-CONCLUSIONS

The School System ___

The Teaching

200

201

201

202
Circlesd& ow a+ =.1. 203

203

20

206

207
Quality of Education

oman, 207
Reforms

208

The Curricuhim'
Teacher Training
Educational Research
Physical Plant

BIBLIOGRAPHY.-SELECTED MATERIALS ON SOVIET
EDUCATION ....... 211

APPENDIXES
217

Appendix I. Curriculums for Schools of General ducation 218
A.Curriculum for 10.9year schoa . 218



CONTENTS XI

Page
B.Curriculum for 10.year schools, to be implemented

by 25 percent ott the schools during school year
1957-58, and by 50 percett during 1958-59 219

C.Experimental curriculum for grades 9, 10, and 41
of urban schools 0957-58) 220

D. Experimental curriculum for. grades 9, 10, and 11
of rural schools (1958-59) 221

Appendix 11. Curriculums for Labor Polytechnic Schools of
General Education 2224

E.Study plan for 8-year school _ _ ____ 222
F.Study plan for urban secondary school with

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 III. Experimental Schools R.S.F.S.R.
(1957-58)

I.Urban schools
J.Rural schools

226

226
226

Appendix. IV. Course Outline for Polytechnic Instruction
(gra-des 8 through 10) 227

Appendix V. Study Plan for Training Turners 230

Appendix VI. Inventory of kquipment for School
Workshops (grades 5 through 7) 234

Appendix VII.- Inventory of Basic Materials Which Are
Necessary for Studying and for Working Outside of Class
Assignments in the Shop 237

Appendix VIII. Curriculums for Pedagogical institutes__ 239
K.Specialty: Russian language, literature, and

history 239
L.Specialty: Russian language, literature, foreign

language 242
M.--Specialty : Foreign languages 245
N.Specialty : Mathematics and physics 24ii

: Mathematics and mechanical drawing__. 261
P.Specialty: Physics and the fundamentals of

production
Q.--Speefalty: Biology, chemistry, and the fundanlen-

254



SOVIET EDUCATION PROGRAMS

tale of agriculture..
R.Spetialty: Geography and biology
S.-- Specialty : Physical education

4

Appendix IX. Curriculum for rintversity

Pew.
257

260
263

267
Specialty : Physics, Moscow State University (1957-58) 267

Appendix X. Topical Outlines of Required Courses in
Education at Pedagogic& Institutes 272

Appendix XI. Sample State Examinations in Pedagogical
Institutes

Text Tables

275

1.-- Trends-in curriculum concentrations (1956-1960) 37
2.Science and mathematics curriculum in the general

10-year school 45
3.Distribution of hours in science and mathematics in the

proposed new 11-year curriculum (urban school) 92
4.Drawing (grades I, through 6) 100
5.Selected polytechnic courses 126
6.Selected courses from study plan of 8-year and second-

ary school (urban) with production training 127
7.Making manufactured object by meinamachines 147
8.Example of study plans for workshops in schools 150
9.Plan for relating program topics in physics to problems

of production 163
10.Offerings and enrollments by type "of program in cer-

tain pedagogical institutes (1959) __

Illustrations

1- 1. Returning from physical exercise, rural school,
Moscow Oblast

17$

10
1- 2.Ten-year school, Zagorsk. Built in 1952 14
1- 3.Children waiting for school rally, Moscow_____________ 22

4.Manual arta work in second grade 281- 5.Work experience program In 11-year school__ ___ 39
2- 1.Tractor driving in 11th 43
2- 2.--Fifth-grade biology pupils________________ _____ 52



CONTENTS Kill

P.uge

.Sixth-grade biology clas Len 'grad 53
4.----- Socially useful work at rural school. Building a

rabbit pen 58
5.Eleventh- r ders in electrotechnics laboratory 80
6.Nlembers of Pioneer Club from 11-year sthool 88
1.Sixth-grade boys in woodworking class (labor

training) 101
.1 Sixth-grade girls in woodworking class :74bor

9 t

training) 102
3- 3. Feedrack for chickens 1003

<3- 4. Box with a cover
3- 5. Dustpan 104
3- 6.Corner (A) flat corner and (B) hinge 105

7.Mechanic's hammer 106
3- 8.Dynamometer for laboratory work _y 107
3- 9.illustrations of useful articles made by students

in grade five and slave 108
3-10.Electric motor 109
3-11.Pendulum controlled by electrical excitation 111, 112
3-12.Girl stapling a paper box in a school production job 113
3-13.Seventh-graders in sewing class _ 114
3-14.An example of a problem in "how to read a technical

drawing'. 115
3-15.Determining the number of projections needed to

make a drawing of each object--a problem in tech-
nical draving _

3-16.Eighth-grader studying machines
3-17.Instruction in autonlobi!es

117,118
119
125

3-18. An example of a student's work in patternmaking 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 Pedagogical Institute, Moscow_ _ 186
4- 4.Experiment in physics laboratory, Kiev Pedagogical

Institute _ 191
4- 5.Physics laboratory, Lenin Pedagogical Institute,

Moscow DWM .. 196



Ai THE SECOND GROUP of educators sent by the U.S. officeMa Education to the U.S.S.R: under the Soviet-American
cultural exchange agreement, we were prepared to study specific
aspects of education in that country. From the experiences of those
who had gone before us, we had understood and anticipated that
these aspects were particularly emphasized by Soviet educational
authorities : the basic formation in mathematics, natural sciences,
and polytechnic knowledge related to economic production. Since
most educational systems and their curriculums are shaped by
fundamental concepts and policies, we were naturally interested
in those features which are termed the foundations of Soviet and
Russian education. Similarly, it proved useful in our study to
examine the general principles and methodological framework
according to which Soviet teachers work and through which some
of the special practices in Soviet education can be interpreted. We
also went to Russia aware of the major reform movement under-
way in education there, and with the intention of seeing as closely
as possible the features of the reform and their implementation in,
those schools which were in a state of transition.

From the moment we stepped into the Soviet jet TU-104 in
Copenhagen, which would wing us seemingly without effort to.
Moscow within 3 hours, we sensed the technological push that
later would be evidenced to us in the educational work going on in
the Soviet Union. As we flew over the northern flank of the broad
East European shelf and into the heart of Russia, we were able to
glimpse some of the vastness (over 8 million square miles) of the
land whose schools were to It our host. At the same time, we tried
to disabuse ourselves from a concern with the geographical extent
of this visit, taking comfort in the fact that the nine educators and
Commissioner of Education Derthick in 1958 had accomplished a
great deal in, that direction and had come back with a keen aware-
ness of the great commitment of Soviet peoples to education. We
knew too that the vastness of the Soviet Union was knit together
educationally by a unified system of general education administered
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through tentral political controls. With these notions in mind, we
lieided to concentrate our saw] visit in the.Western regions of
the U.S.S.R. Authorities in the Ministry of FAL ation of the Rus-
Aian)Soviet FederatJA-1 Socialist Republic at N scow, which was
our ocal host kindlyndl agrees to arrange for us visas not only in

ssia proper b- t also in Ukraine (south of Ru c-3 and in CrtN).. i a
(in the Coucasus which are 2 of the other Republics
comprising the U.S.S.R. (See p. xvi for a list of places and schools
isited

in the school li s rj m amzi workshop, in the machine building
plant, in the countryside, and wherever we went, we felt the pulse
of the Soviet Gov ernment s drive to educate and train a new
'eration of technically skilled and scientifically literate citizens.
In the field of general a.nd teacher education, we tried, to examine
as closely as sible the foundational as their school enter-
pri es well as the work of their teachers and students the
areas of mathematics, science. and polytechnic courses. Vhile our
efforts were limited to a month's visit, we saw elernenta _nd-
ary schools and teachers colleges of various sizes located in differ-
ent cultural regions. We attempted to limit the number of visits
and the distances travelled in order to concentrate on certain pro-

grams of study and on certain schools. We spent 2 to 3 days in
me institutions fqr this purpose. By this approach we accom-

iis led a considerable amount and feel that in the main we
achieved our mission.

en--

Even so, our visits cannot be judwed as fully representative or
complete for the educational sectors we sought to study. Schools
var. eticantly in composition and qualitr in most countries,
and the U.S.S.R. is no exception. We saw some of its best schools
and some of its average ones. Naturally, we have attempted to
make effective use of official Soviet materials on educational pro-
grams and to verify through otir visits the teaching described
therein. We lay before the reader our findings, hoping that they
may prove to be wort.W'the efforts expended. This study is easen-
tially a descriptive one within the framework of comparative
education. It is not, however, by virtue of this relationship a
comparative study or interpretation. We direct the reader to
Chapter V, "Conclusions," for our final statement on the matter.

The conception and purpose of our mission were not only educa-
tional and technical, but also partly cultural. Under the ex
change agreement on cultural relations between the Govern-
ments of the United States and the Soviet Union, signed on January
27, 1958, and renewed on November 21, 1959, educators from both
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countries are exploring the ways of living and thinking in each
other's country. For us, travelling and observing in the U.S.S.R
were thrilling cultural experiences. Our hosts in Moscow, Kiev.
Tbilisi, Leningrad, and outlying points were most attentive to our
interests and helped us take note of long-established traditions and
ancient monuments that mark the way their peoples have trod
Across the centuries. They took us to musical concerts, theatrical
performances, and art exhibits that testified to their many accom-
plishments in these fields. We left their country with many new
Impressions and with some added assurances about the usefulness
of cultural eichange.

In the pages that follow, a certain division of labor was followed
throughout. Writing and research of the first and fifth chapters
were the primary responsibility of William K. Medlin ; the second
and fourth chapters, of Clarence B. Lindquist ; and chapter three,
Marshall L Schmitt. All three authors collaborated in providing
the documentary maierials in the appendixes, In advising each
other on their respective tasks, and in supplying basic interpret**.
Mona for the chapter on conclusions.

Schools awl histitutes Visited

I. 7-year, '10-year, and 11-year Schools

Name

Number 204 ________

Lenin School (rural)
Number 12

" 14.
44 20

44

44

16
57
112.

.4111.

^ -----

43
44 44

ON.

Sagaredzho- (rural) _ _
Number 5

44 _

roma

11-year
11-year
Boarding
10-year
7-year

11-year
10-year
10-year
10-year
10-year
10-year
10-year
Vocational-
Technical'
11-year

Loostios

MOSCOW

Gorki-Leninskie
Mmcow
Zagorsk

Zagorsk district
Moscow

Kiev
Kiev
Kiev
Kiev
Kiev

Georgian S.S.R.

Tbilisi
Leningrad

Rambla/lig

1.060
660
300

1,500
340

1,037
880
657
723

1,160
1,2oo

916

1,025
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II. Teacher-Training Institutions

Neale

Krupskaia Pedagogical Institute
Lenin Pedagogical Institute
Pedaglowical School Number 2
Gorrkii Pedagogical Institute
Pushkin Pedag-ogical Institute
Hertsen Pedagogical Institute

III. Inservice Institutes for Teachers

NIG wila

Inservice Training Institute
Inservice Training Institute

Loos tie,'

Moscow
Moscow
Moscow
Kiev
Tbilisi
Leningrad

/.0040.1

Leningrad
Moscow

ivn

71141 fig /WI IRS 1111 1 ( Sit w, eftvortiJig.
and no rrospoirmirotry

7,500
4,0100

&30

3,050
5,708

16,500

Toro J rex rotion4-ni

3,500
6,000

I Total annual meat rataorta. Reg.uta r en relirmft is in wetkly (Noumea are f. f40.

Iv. Pedagogical Research Institutes

Naga.

Methods of Teaching
Theory and History of Education
Defectology
Psychology
Psycho?'y
Pedagogy

/Awation

Moscow
Moscow

. Moscow
Moscow

_ Kiev
Leningrad
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CHAPTER 1

Poundiationa wilti

Practilm
THE PRESENT SYSTEMS of schools and educational methods

in the U.S.S.R. are outcomes of.many and complex factors
and developmentshistorical, econoinic, social, psychological and
culturalas well as educational theories derived from these area
and scientific investigations into education. FrIkorder to help us
understand the school programs and how they function, this
chapter will briefly analyze those factors In their relationships to
current educational practices, and will consider the status of
Soviet education today.

In Russia, public school systems are, historically speaking, a
recent phenomenon. and popular Instruction in knowledge about
the world developed later than in moat other societies in Western
civilization. During the 18th century, 'the first secular schools
were small and, for the most part, socially exclusive. Only in the
latter half of the 19th century did the Russians succeed in estab
lishing some basis for the expansive developments we are wit-
nessing in the 20th century. Early efforts were small and usually
came from the initiative of the crown.

Duel's the lut decades of the 1800's and especially the years
prior to the 1917 Revolution, popular movements for., educatiop
brought steady increases in school facilities. These late begin-
nings were primarily responsible for the relatively narrow na-
tional bases on which Soviet educators began to build a public
schools system in the 1920's and 1930's. Particularly since 1930,
therefore, a rather phenomenal growth has occurred in educa-
tional facilities in the US.S.R., moving steadily In the direction
of universal, compulsory general education. In recent years, this
movement has tended toward the goal of universal high school
education, but had not reached that point when major reforms
wore enacted into law late in 1958. During this period of rapid

a

4 a
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sa.

growth, curriculum and methods have responded primarily to
economic requirements of society.

Historical Problems
01

ECONOMIC DEVELOPMENT

Historical problems of Russian education can be written largely
in terms of economic and social conditions. Until late in the 19th
century, the material exploitation of Russia had progressed
slowly. Linked closely to this situation was the main social probe
lem of serfdom, which was legally abolished during the 1860's.
The availability thereafter of skilled manpower for economic
growth became primarily a function of school facilities.

In other major European co -s and in America, industrial
growth and applied science anced, during the last half
of the 19th century, at a much greater pace than in Russia. As
the urgencies, after 1900, for the material exploitation of the
country and for securing its international position pressed against
the capacities of the people, it became evident that educational
facilities would have to be developed at great speed in the decades
ahead. Since 60 percent of the adult male population were illiterate
in 1900, a massive educational effort was deemed necessary to
trangfoirm this situation into one where new skills and scientific
inquiry could meet national needs. The rate of Russian indus-
trial krowth progressed rapidly after 1900 aid, during the Soviet
period, was set at ambitious paces through the 5-year plans be-

11ginning in , which is c rono ogical demarcation point in
Soviet society. Because of the country's recent economic develop-
mut and since Sov t authorities have established priorities

ly favoring heavy industrial production, educational pro-
grams have been designed to meet those fundamental needs. The
prportion of total planned investment in the national economy
going into heavy industry has been and is to continue to be 70
percent in the new 7-year plan (1959-1965).

The proportions of the adult population employed in various
sectors of the economy are similarly indicative of industrial em-
phasis. As of .1956, according to Soviet statistics, 85.2 percent
of the adult population were employed in productive branches of
industry and agriculture ; only 14.8 percent were working in ad,.0,
ministrative, distributive, and welfare services, including educa-.i
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tin.' These factors have definite effects on education, on thepreparation for life that youth must receive in school: In con-junction with economic plans, the planning for and control overschool programs are devised by central authorities and admin-istered by national, republic, and local organs of governmentfunctioning along a decentralized pattern. 2 The main tasks ofU.S.S.R. schools over the past_ 30 years have therefore been botrain youngsters for the government's planned economic pro-grams and to inculcate devotion to its political and social system.

SOCIAL DiVELOPMENT

The Russian Empire entered the 20th century with a highlystratified social structure that was undergoing strains and greatpressures for change, and changes were in fact rapidly takingplace in Russian society. At the top of the social pyramid werethe Emperor (Tsar), his family, and related imperial and princelyfamilies. A landed and titled nobility with extensive privilegesranked next, followed by a sizable class of officials wh se upperranks enjoyed prestige conferred by their positions an economicstatus. Entrepreneurs and men of commerce were not umerous,but they were important in the social and cultural, well as
economic, life of the towns. The Russian clergy co used an-other distinct social group having its own somewhat corporatecharac6r. Taken together, these social groups accounted in 1900for about 3 percent of the total population. In terms of educa-tional opportunity, their children constituted about 40 percent ofthe total enrollment in secondary schools of the Ministry of
Public Instruction.3 In institutions of higher learning, 61 percentof the students in 1914 came from these social groups.

Persons employed in agriculture, including small holders, andin ind,ustrial enterprises together accounted for approximately 87percent of the total population. Their children made up 67 per-cent and ip9 percent of the enrollments in fee-requiring secondaryschools and higher institutions, respectively. The late emerge/fee
(after 1860) of Russian masses from the conditions of serfdom

Ei. G. Shapovalenko, ed. Soedinenis obuchintiim a proiseoditernym trudom uchasktkikkeia.(Combining instruction with production work of pupils.) Moscow, R.S.F.S.R. Academy ofPedagogical Sciences, 1968. P. 7.
2 Soviet Commitment to Education. U.S. Department of Health, jIducation, and Weiss*,Office of Education. (Bulletin 1969 No. 16.) Washington, U.S. Government Printing Office, 1S9.P. B.

a Total enrollments (1914) in these schools were 656,487, but there were 136,769 pupils in othersecondary schools, the majority of whom carne from the social groups mentioned. Cf. NibHans, History of Runk* Educational Policy, pp. 2U-S9: also, Ezitegoinik Rossii (Yearbook ofMaids). 1901, fit. Petersburg, reentrarikyi iltstistiaksaMi 1 ,07.
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made the rapid development of educational facilities both burden-
some and urgent. This slow appearance of a free labor supply
was closely related to Russia's tardy industrialization and social
development, which in turn were hampered by the lack of a
broadly based school system.

MIOGRAPHY

Bearing on the U.S.S.R.'s historical problems of economic and
social development has been her geographical position. Steadily,
expanding from her European homeland after the 15th century,
Russia came to occupy by the 20th century the vast Eurasian
plain and plateau which, with little interruption, stretch eastward
for thousands of miles to the Great Mongolian Plateau and, even-
tually, to the Pacific Ocean. These plain-plateau regions have
served for over a thousand years as avenues for great human
migrations and for building empires.

One major outcome of this situation is that the changing ethnic
tides have left both islands of various cultures and mixed ethnic
and cultural features that today give Soviet schools, their par-
ticular imprints. Another result is that this immense region,
until recently very sparsely populated and little developed in the
central and eastern parts; has presented and continues to present
a large problem for the manpower and resources development
capacity of the nation.

The kinds of education, training, and related experiences which
Soviet, youth receive are cloMy related to these problems emerging
from geography. They are factors, therefore, which should enter

I into any consideration of education in the Soviet Union. Our men-
tion of them here merely points to their seeming importance
and complexity.

A

SCHOOL SYSTEM

Years of war and revolution (1914-1921) delayed and dis-
rupted building a national school system until the 1920's. These
delays, followed by new economic priorities, had the effect of
limiting education of the masses to the rudiments of literacy
and elementary education. A systematic reestablishment of school
systems came ,after 1928, when the Soviet Government launched
the first in its series of priority economic plans. A minimum
general education of 4 and then of 7 years was provided for all
and, for those who qualified, desired to continue, and were ad-
mitted, a unified secondary school leading to the university or
to specialized vocations was provided. During the period from
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1935 to 1955, universal public education became a policy of theGovernment which made free and compulsory 7-year schoolingavailable to the overwhelming majority of Soviet children whosegrandparents, and many of their parents, had been either illiter-ates or the recipients of an elementary educatidn only. By the1955-56 school year, over 5 million youngsters were enrolled inacademic high schools, and another 21/2 million, in vocational,technical, and specialized schools beyond the 7th grade. Thesociological 'aspects of this "educational revolution" in a littlemore than one generation invite attention, but are not the subjectof this study.
Russian school systems prior to 1917 were, in general, similarto those which then charactevired various European school sys-tails. Three or four years of primary school were followed byenrollment in one of several different kinds of schools, independentof and parallel to each other: academic (college preparatory),vocational, technical, commercial, and so forth. Transfers intoone of these or other specialized schools (e.g., pedagogical ormedical) might also occur at a later point in a pupil's generalschool program. The main feature of this parallel system, how-ever, was its rigid socioeconomic framework.

The curriculum in the academic school was a "classical" ortraditional type (emphasizing either the classics or modern sub-jects) and required the pupils to master much subject matterpreparatory to studying for the professions (law, letters, medi-cine-dentistry, or technology) at the 'university. Under these or-ganizational and curricular patterns, access to the liberal pro-fessions, intellectual enlightenment, and technical careers waslimited to small proportions of the total young population.
After the establishment of the Soviet State, these patternschanged little in form but substantially in content, involving newselection criteria for advancement to secondary and higher edu-cation, and new subject matter as well as didactics. Particularlyduring the curriculum reforms of the 1930's did the traditionalacademic structure reaffirm itself in Russian education after adecade Of experimentation. Agent were Greek, Win, and re-ligion as subjects, being replaced by modern languages, sciences,and political instruction. These general characteristics of theSoviet school system endured almost intact up to the 1958-459school year, when new laws and large-scale experimentation beganto work radical changes in Soviet educational practices.

One other characteristic of Russian education, not unrelated torecent policy developments, has been a historical concern for

S
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manual, tecilnical, and labor training in the schools. Already in
the 1860's and 1870's some Russian educators saw the neeti for
combining theoretical instruction with manual and practical work
experiences. Some legislation and experiments led to curriculum
changes in this respect, but these ideas did not become wide-
spread in the schools of general education. Nonetheless, a certain
tradition had been established, and we note that in the 1890's
Russian educators advocated instruction in agriculture and in
industrial work, which not only would help young people in the
"real" world but also would inculcate (especially on children of
the upper classes) respect for work and a sense of beauty in the
realm of physical forms.4

POLITICAL SYSTEM

The vast regions of the Russian Empire (now the Soviet Union)
were ruled for centuries by highly centralized institutions of
Government. In the development of educational policies and in-
stitutions as well as in other activities of society, central author-
ities have exercised decisive influences. After a few months of a
provisional government in 1917, a new form of centralized author-
ity replaced the old imperial organs of government. Under firm
Communist Party direction, the new Soviet Government con-
tinued a system of extremely centralized political controls. This
system is officially termed by Soviet authorities a dictatorship of
the proletariat.

Applying itself to education, this system exerts overall policy
direction of educational developments and carefully worked-out
measures of inspection and fiscal controls. Soviet education is
administered, therefore, according to centralized ministerial prin-
ciples traditionally practiced in many countries.

The several problems briefly touched upon here, are the major
ones which over many decades have been instrumental in shaping
Russian -schools, and which continue to exercise strong influences
at the present juncture in the history of education in the U.S.S.R.

PHILOSOPHY AND CONCEPTS OF EDIKTION

The prevailing and official philosophy in Soviet Intellectual,
academic, and scientific work is dialectical and historical ma-
terialism (popularly called "Marxism-Leninism"). This philoso-
phy teaches that matter, in its various solid, liquid, energy, or

4 See, Report of the Commissioner of Education for the rtmir 111,0-41, Vol. 1 "Ditwatkni fo
Rum's," by Frances G. French. Washington, U.S. Government Printing Mee. 1899. PP.
242-261.
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ethereal forms, is an absolute and eternal qiiantity. Based es-
sentially on concepts of 19th-century physics, it permeates the
basic courses in all curriculums to inculcate on students a "scien-
tific-atheistic'kunderstanding of the world.

According to Marxism-Leninism, society has historically de-
veloped and still develops in line with fundamental economic
laws only, to which all other institutions, including education,
are ancillary. These ancillary institutions are termed "super-
structure." Schools are seen merely to reflect economic relations
of society, in which pluralistic concepts are to have no place.
Soviet philosophy admits that theory and practice interact and
are modified. As Soviet economic and political programs have
become ever more deterministic in all phases of life, these prin-
ciples have in effect been oriented so as to construct a philosophy
of education which appears to have pragmatic and perhaps ex-
ped4ent characteristics. These characteristics can be seen in the
Government's recent decision to carry out extensive reforms in
Soviet education.

Soviet philosophy envisages an ideal socioeconomic order (com-
munism) for mankind and so endows itself with an idealistic
nature. One must reckon with this idealism in examining the
characteristics of Soviet society and its schools. The history of
Russian philosophy before the Soviet period is marked by strong
currents of idealism. This tradition appears not to have been
lost in contemporary applications df dialectical and historical
materialism, which at the same time provides a new frame of
reference for social action in the field of education.

While materialism is the official philosophy, there appear to
be other ideas which animate both intellectual life and educa-
tional philosophy, and which are at pains to find a source in
the doctrine of dialectical and historical materialism. One of
these is the overwhelming conviction, which one finds in Soviet
educators and parents, that the primary path to a better future
is through education, through intellectual improvement. This con-
viction motivates a great inner drive to muter knowledge and
its applications, an intellectual thirst that is prepared to endure
other deprivations to satisfy itself. The U.S.S.R. Minister of
Higher and Secondary Special Education recently expressed this
faith to us in his own way when .he said : "We in the Soviet Union
believe absolutely in the victory of science ; we believe that science
leads to truth. We have everything to gain by giving our youth the
best education possible." Other Soviet educators and teachers
have expressed similar views. Such conviction is an article of

4
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faith which draws its strength from deep motivation. Without
it, Soviet school plans might be something different today.

"Free and universal public education" is another foundation ofthe Soviet system of education. Prior to legislation on the cur-rent reforms, the U.S.S.R. Constitution (article 121) stated:
"Citizens of the U.S.S.R. have the right to education. This rightis ensured by universal compulsory seven-year education; by ex-tensive development of ten-year education, by free education in all
schools . . . by a system of state grants for students of higher
schools who excel in their studies; by instruction in schools being
conducted in the native language. . . ." This provision has been
amended to read 8-year and 11-year education, and to give edu-catiowa polytechnic orientation. All schools except the military
are coeducational.

Many of these various ideas about education and its philogophy
are not peculiar to the Soviet period of Russian history only.
They have their earlier traditions in the fabric of Russian culture
out of which Soviet society has emerged over the past 41 years.
Furthermore, loyalty to the homeland and to the authorities in-
vested with the power to defend it is a longstanding national
characteristic that continues to be a great significant force in to-
day's Russia. The schools imbide and teach such traditions. Lenin
himself, referring to cultural legacies of the past, acknowledged
the worth of certain achievements made in imperial times : "We
can build communism only on the stock of knowleige, organiza-
tions, institutions . . . human forces and means left to ais froin
the old society," and "we must take what was useful" from the
old schoo1.5

Because of a return during the 1930's and 1940's to some prin-
ciples of education pratticd before the 1917 Revolution, Soviet
educators have endowed their philosophy with a certain tradi-
tional or "essential" tharacter. These principles include ourricu-

.. lum construction with a main emphasis on pupils' acquiring a
definite amount of subject matter in all disciplines; the selective
procedures for student promotions, based primarily on rigid, sub-
ject-centered examinations; and the organization of schm., in
different parallel systems. They have introduced the prerevolu-
tionary concept of mewl winners : "gold medal" and "silver
meal" recipients. These students are the one who have received
all "A" grades or mostly "A" with some "B" grades, and thaw
honors earn them preferential treatment in higher elucation:

Y. I. Losin. SochinelAs. (Works.) 4th ed.. vol. $1. Moscow, Gaspgidadide 19111. Pp.SWIM
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These principles of selection reflect a philosophy of education
that views secondary and higher education as not the province
of all those who want to obtain academic and professional prep-
aration, but rather of those who qualify according to the selective
criteria. The tendency of such a system is, of course, to make the
upper grades and university years exclusive. As we shall observe
later in this study, however, these principles are now undergoing
t ran formation.

Important for Soviet educational thought has been the life
work of Anton S. Makarenko, a Soviet Ukrainian pedagog who
during the 1920's and 1930's developed a theory and system of
education by working with derelict youth. Often working in op-
position to officially announced educational principles and poli-
cies, Makarenko drew an important body of educational rule,
methods, and moral principles directly from experiences in the
school. ,Althoukh these ideas were by-and-large not founded ex-
plicitly in teachings of Marx and Lenin, their "main object . . .
was to demonstrate how collective discipline may be established
and maintained," a goal which at length found support in the
governing councils of the Soviet Union.° Today, Makarenko's
work retains a high place in the thinking and practice of Soviet
educators.

It is also instructive to examine the psychological foundations
of Soviet education and their implications for a philosophy of
education. Most psychological research in the U.S.S.R. concerns
problems in the educational .field. Like philosophy, Soviet psy-
chology is founded on the materialistic, monistic concept "of the
world which recognizes only nature (or matter) as the source of
mind and consciousness. The entire mental activity of man is
men as a reflection by his nervous system of the real world (the
physical world) arki of his relationships to this world. Man's
spiritual development is held to consist of the divelopment of the
qualities of the t*rsonality, especially of its talents and abilities.
Through instruction and a controlled environment, man condi-
tions himself to using his qualities in the common social interest.

According to Soviet educational theory; children are fashioned
by environment, by mentally absorbing their environment and
then transforming these ideas into personal experiences. Environ-
ment includes almost everything in experience. These experiences
are to be wif-discip4ning, conscious one wherein the individual

I Fredesie Lilse. Anion Seetwootoriteh Makorenke. An analyebi of hhi educational ideas Inthe contest of Sovkt soekity. University of Cailfarnk Publimitims In Ifditnation. vol. 1$. No. I.Iliwkidey and Los Anvils. univeysity o cauftwuk pron. 11118, PP. 17-U.
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Figure 1-I .Returftimt from phy ace! exercite, rural *time Mau-oily ablest.

contributes his utmost to society while living in harmony, or
in agreement, with it. Soviet patriotismfidelity to the Soviet
land and to the ideas of communismoccupies a leading place in
this educational conditioning, and in this sense it gives the school
a political character well as a moral one.

Employing primarily the conditioned reflex theory as elab-
orated by Pavlov (1849-1936), Soviet psychologists have worked
out a system of didactics which are strict and fixed in their
conception and application ; one might even use the term "nar-
row" to distinguish them from the broad scope of methods em-
ployed, for example, in most U.S. schools. Soviet psychologists
maintain that fundamentally all (except physically disturbed or
handicappwl) children can learn the standardized subject matter
through the teaching methods devised for all schools. By defini-
tion, therefore, they exclude from practical consideration many
educational variables. Inherent differences exjzt among children,
they admit, but only in small degrees. The curriculum, dominated
until now by the so-called "hard" subjwts, is designed to give
all future citiiens an inteliectual foundation that is, in form, a
traditional European One. This approach to education tends to
give Soviet teachers a classroom control that appears complete.
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Certain of their psychological research findings in the pastare not the only explanation that we observe for this principle,
however, and it is well to point out that Soviet psychologists
have only recently been in a position to try out new meth ds in
connection with a more diversified curriculum. As one Moscow
educator pointed out to us in a discussion on methods, the re-
e hers are not always successful in getting their results and

vies ints adopted in school programs. Psychologists and other
researchers are busily engaged in work on such areas as de-
velopment of the cognitive activity of pupils in the teaching
process (especially in relation to the new polytechnic curriculum) ;
simplification in learning reading and arithmetic skills in the
lower grades ; the formation of character and teaching moral
values, including Soviet patriotism ; psychological preparation of
future teachers; the principles and methods for meeting individ-
ual children's needs (such as "self -appreciation"), iii terms of
handicaps and as regards a child's particular attitudes, peculiari-ties, and maturity ; and understanding the internal, structural
integrity of each school :object and its interrelationships with
other branches of knowledge. These research activities are car-
ried out under Soviet conditions and exemplify some of the major
problems which educators there no* face.

Although research goals are by and large established through
planning, there is evidence of much purely experimental investi-
gation, especially in educational psychology and education of the
handicapped. It does seem to us, however, that limitations re-
sulting from central control of research seriously handicap or-
ganic development ; regional needs and individual creative in-
novations de not easily find accommodation in the official
framework.

Soviet educators define their system as an all-round training
whereby youth can participate in creating the conditions for a
socialist, and, ultimately,- a Communist society.7 Such participa-
tion can become possible, they hold, only as students cultivate all
the basic disciplines and only through a "steady rise in the
productivity of labor . . ." which is linked closely with the edu-
cative process. School children and students are engaged in a
total educational program which aims to teach them all the same
basic subjects, morals, and habits irk order to provide society
with future workers and employees chose general education will
make them socialist (Communist) citizens and contribute to their
productivity upon learning a vocation (profession). kimajor task

I L A. Karol% of. Pdagoirike. (Pedagogy.) Moscow. Ueh. Pad. Gia., Pp. 20-22.
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now occupying Russian psychologists is to investigate the psycho-
logical conditions for improving the practical performance of
pupils in prevocational school programs. Achieving this goal
would have an effect on their productivity as adult workers.

Education and training in labor, therefore, form an important
part of programs in educational reattach and in the regular
schools. We have already noted some historical precedents in
this direction during the late .19th and early 20th centuries. Soviet
educators continued this concern for labor education, restating
the theory in Marxist-Leninist terms. After a variety of ex-
periences in the early years of Soviet rule, the official study pro-
gram for the general school became the "complex method,"
embracing all disciplines through a series of courses built on
geographic schemes. The central theme of each phase or scheme
was the work' done by individuals and society to bring material
surroundings Into human service, and subject-matter was sup-
posed to be introduced in order to develop understanding of the
main theme. Socially useful work experiences were to be combined
with this program. Many pedagogical and practical difficulties
impeded its implementation, and the father development of this
program, as well as Soviet pedagogy, was hampered by the reforms
of the early 1930'a, which came partly in response to the require-
ments of the 5-year plans.

Today, Soviet educators are enunciating new principles of labor
education. While the new principles and programs use much the
same terminology as that of former years, certain concepts and
methods of implementation distinguish them from earlier prac-
tices. The basic philosophy of Soviet polytechnic education in
the generali primary-secondary schools Is that education under
modern technological requirements Of society must include a basic
understanding, In theory and in practice, of the operations of
industry and agriculture. The philosophy' postulates certain edu-
cative values to be derived from polytechnic training, such as
understanding physical, natural, and mathematical laws; respect
for labor activity and working people; and appreciation for coin-
plex processes in the course of material production. "The main
task of the school is to prepare the up-coming generation for life,
411111111111111Mmemsommrimmr

Leshee.,aelibisi hien es tbe eithjeet am set 'steady.. A short emosry ai tins parefiedIs N. L Itnipskaia. Isirenere palagegialaable predeveiessiis (Selsetal pediMaisel web).Viow. Uebpedgli, len pp. TS -47. Itrupekals% own writhes as pobtedude eammain instsabis.
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for useful labor, to inspire in youth a deep respect for the prib-ciples of socialist society."

These ideas seem to be transforming the Soviet general schoolinto a major educative instrument for upgrading the technical-scientific competence of the entire generation. The school thusbecomes a base for readapting the population, and particularlythe young generation, to the changing techniques of modern in-dustrial society. In this process, it appears to us that polytechnic
education; combined with the traditional academic program, isemerging as a dynamic element in the philosophy of educationin the Soviet Union.

Soviet educators point to the family and to youth organizations,u well as to the schools, as fundamental influences in the totaleducation of children. Parents are encouraged to follow closelytheir youngsters' progress in school, to confer with teachers, andto wrve on parent's school committeim. Youth groups (the "Pi-
ioneers" and the "Komsomol") take the lead in stimulating anddirecting pupil initiatives, checking up on classwork and social
performance, and applying forms of group punishment againstrecalcitrant members of the group (kollektiv).

The ideas and practices which we have reviewed here form a
complex philosophy of education in which the authoritarian con-cept predominate. This philosophy at the same time recognizes
flexibility and seems quite acceptable to changing conditions andvipws. Once a new concept is defined by the authorities, however,it is made to apply equally to all school districts and activities.
Combining authoritarianism, elements of traditional education,faith in the power of education and in mass education, ma-
terialism, and educative values in polytechnie-labor programs, the
Soviet philosophy of educatign stands today as a dynamic move-ment among educational philiisophies of the world. Much evidenceindicates changes in the philosophical foundatioils of educationin the U.S.S.R., however, and it will require careful -study in
years ahead to determine what effects they have on educational
philosophy.

SCHOOL ORGANIZATION

The political and economic contours of Soviet society largelydetermine the patterns of educational programs and organization.
Planning and priorities are the leading factors bare. At the baseof the school system is a common program: a generally unified,

Zzesnot from a dome of the All-Unien Komsomol Central Committee. is fickitorakois"aloft (Tosobsto amspopor). Fobs IL 111$.
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universal, compulsory elementary schooling in grades 1-4k° and
a compulsory (nearly universal) 7-year education, or the In-
complete" secondary school." This education provides the foun-
dation for most all other educatibnal program, and normally all
grades are housed in the same building. This latter principle
applies also to the 10-year, (or 11year) school. Terminal in
character, the' ?year school is followed by any one of several
different kinds of schools which function parallel one to the other
but under different administrative jurisdictions." Thus, after
receiving 7 or 8 years of general education, pupils may go into
different forms of secondary education : 3-year general-polytechni-
cal (leading to the university or to work in industry and agri-
culture), vocational (leading to industry or agriculture), technical
(leading to industry, agriculture, and possibly higher education),
semiprofessional (leading to industry or public services and pos-
sibly to, a higher institute), and one of several forms nof part-
time general education. The last four educational routes may be
anywhere from 6 months to 4 or more years in duration. The
elententary-secondary boarding school is a new institution (since
1956) offering general-polytechnic education. Although we saw

11"110 44wr sbuy school is sow Is tirsasitioa. to a 5-year program: sad tits Timer
Woe is pug lath as Lomax program.
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education of this type, we did not make a special study of it.
Soviet educational policy requires a 6-day week for all school

children. Saturday, however, is normally a shorter school day
than the other days. The hours accumulated during a week,
month, and year are impressive (see appendixes I to III for total
hours per week from grade 1 and up). Over a 10-year period,
the Soviet pupil spends approximately 10,600 hours in class and
regular school activities. Under the new 11-year program, the
total is planned to be well over 12,500 hours.

At the higher education level, we see another fractionalized
system, where large numbers of separate and specialized institu-
tions train highly qualified specialists in a few narrow fields, in
response to economic and cultural requirements. For etample,
the medical, pharmaceutical, and veterinary institutes are outside
the great uniersities. They are operated separately and come
under the joint jurisdiction of the Ministry of Higher and Sec-
ondary Specialized Education, and an economic or functional
ministry, such as the Ministry of Health or Ministry of Ferrous
Metallurgy. While the State University of Moscow houses the
basic faculties (departments) in the life sciences, a specialized
school like the Timiriazev Academy of Agriculture at Moscow
trainifspecialists in agricultural science and conducts research.
Hundreds of such specialized institutes exist, working in relatively
narrow fields.

This separation and the high functional specialization of Soviet
university-level programs exemplify both Russian philosophy of
education and conditions for educational development in the
U.S.S.R. To help form. a bridge between the foundational, the-
oretical training provided in the universities and the applied,
specialized training given in the many institutes, there are the
national (U.S.S.R.) Academy of Sciences, with its affiliates (such
as the Siberian Branch), and the many Republic academies of
sciences. Along with the higher education Ministry, these acad-
miles are responsible for planning and coordinating the the-
oretical and applied fields of scientific research. In the variais
departments (each grouping many disciplines) and many insti-
taw of the Academy, the leading questions of science and meth-
odology of research are considered. The leading members of the
Academy are simultaneously the outstanding members of the uni-
versity faculties. Iti such ways the Academy guides the scientific
endeavors of the nation. A series ofleaser academies responsible
for the professions, such' as education, flirt arts, medicim, ands'
architecture, perform similar functions in their respective fields.
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Central Planning, Controls, and Meth
The Soviet economy has been geared since 1928 to a series of5-year plans and now is engaged in an ambitious 7-year plan(1959 to 1965). These plans have consistently emphasized heavyindustrial production, and even the new 7-year plan envisages

70 percent of total investments for the heavy industry sector.The demands on the schools are closely related to these plansand emerge from decisions made by the State Planning Cop-mittee's (Gosplan) educational department. The various educa-tional agencies must implement these plans, and the laws onwhich they operate provide the directions for meeting planned
manpower needs. It is because of this planned development thatSoviet educators are able to say to foreign educators that in the
U.S.S.R. there are "no shortages" of specialists and teachers,'since each spcceeding year requires the training of specific quan-tities (quotas) of personnel.

To implement the planned training programs, two orders ofcontrol are exercised. The first is essentially political, drawingits authority from the central organs of Party and Government.The main operative agency for general education in each republic,the ministry of education, has central powers over all the schooldistricts in the republic., The curriculums that it establishes are
obligatory for all schools, so that the number of hours devotedto chemistry in a 10-year Moscow school will be the same as thatin a 10-year school at Irkutsk, Siberia, other things being equal.This latter practice is control of the second order educationalcontrol. Through its published curriculums, textbooks, methods
manuals, and examination booklets the ministry controls the day:
to-day work of the schools. An elaborate inspectorate system veri-fies from time to time a school's performalice in every subject
and activity.

PRINCIPLES AN1D METHODS OF INSTRUCTION

Principles of the teaching process provide a set framework for
classroom teachers and are considered oblig4tory for them to
observe. These basic principles wer annou.ngid by the highest
Government authorities at the ou ;4 of te moor reforms in
Soviet education in 1931-1932." ofti t*ordtit,i,ce with these re-
quirements, definite methodological-Mutions hive been providedIMMalareglIMINNOMPI

k
12 St* M. M. Deineko, comp., Sprevochnik direktora4141ak (Manual of the sckiol davetar)oMoscow. Uchpadirls, 1915. vv. 17-31: ako, Bitasten' NerOdnoge Kontisiorkta po ProirmetehmainR.S.F.S.R. (Bulletin of the People's Commissariat for Education of 88.F.8.R.), 1932, Na 49,Ail:We us. spi. a, 19i2.
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over the years for each subject. The major feature of the Soviet
curriculum is the parajlel method of presenting subject matter,
both internally with respect to each discipline 'and externally
with respect to interdisciplinary relationships. While this feature
appears strongest in the fields of mathematics and the sciences,
it Is used to some extent also in the social sciences subjects."
By this method, facts and skills are learned about two different
areas of a subject, such as mathematics, during the same period
of instruction (that is, the same term or semester). Similar
learning activities occur in physics or in geography, and the
knowledge acquired in each of these subjects may also be related
to knowledge or skills acquired in another discipline.

As we have already pointed out, Soviet pedagogy has a dis-
tinctively traditional or "essential" character as far as form is
concerned. Content is another matter.

One of its cardinal principles is that "the development of abili-
ties is impossible without a systematic mastery of scientific knowl-
edge."" In practice this means learning prescribed amounts of
data through emphasis on drills. The construction of the cur-
riculum and the main body of teaching methods sharply reflect
this principle and are representative of long-established practices
of European education. Learning is developed through individual,
separate subjects in systematic, rogical, and interrelated forms
following the elementary grades (1-4) . Sequences are carefully
worked out for each subject, normally based on 2, 3, or 4 hours
of instruction per week. Certain "hard core" subjects, like the
mother tongue and mathematics, are taken 6 or more hours per
week until the high school level." Soviet educators strongly
maintain that each subject has its own, distinct body of knowl-
edge which must occupy a corresponding place in the general
curriculum. Teaching concepts that advocate merging of dis-
ciplines into such integrated courses as social studies or general,
science are shunned by them. They do not use any unitary meats-
uring device for curriculum analysis or construction, such as the
American Carnegie Unit. Subjects are given different emphases
according to the values, both educative and utilitarian, that offi-
cials responsible for educational plans determine appropriate to
their society's needs and schools' tasks.

ti

as See examples given in Bruce IL Vogel'. The Mathematics Program of the Soviet SecondarySchool. Ito SWIM and Innovations. Unpublished doctoral dissert4tion at the University of
Miehiran. Ann Arbor, 1N9.

is Kairov. I. A., Pedegogiim (Pedagogy). p. 94. It is not intended here to discuss the problems
4 &going what is "scientific know e" in Soviet contexts, but rather to point out a governing
prineiple witids the Soviet framorinat.
u instil* t, table 8, p. Sit
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TIN LESSON PLAN

SOVIET EDUCATION PROGRAMS

The heart of teaching each subject is the daily lespan plan.Every hour of every subject has its planned instruction or ac-tivity, worked out in detail in writing by the teacher in accord-ance with the requirements of official syllabuses (programmy)and texts. All topicg in the syllabus are supposed to be coveredin class, and the textbook serves as the main instrument or aid.The lesson plan provides the basic academic work of the class.It should be so constructed that the following major aims of thelesson are achieved :

1. Clear objectivesPupils must receive factual data which enable them toacquire precise imrressions and understandings; they must see relation-. ships between phenomena, theories, and laws ; they should be able to dis-tinguish type- processes and acquire the habit of doing this; they shouldbe trained to notice lacunae which may occur in a body of givenknowledge.
2. Union of the formative and developtnental tasks in educationThroughrigorous study of subject matter (especially the sciences), pupils shouldunderstand the 'materialistic basis of the world, the class struggle insocial development, and the ideals of communist morality; teachers mustconstantly develop the thinking,,Jmemory, awareness, discipline, andvolitional qualities in children and inculcate habits of orderliness.3. Appropriateness of educational materialsPupils' ability to perceiveideas is strongly dependent on the material aids used in education;teachers must carefully select the correct and most useful means forimpressing upon children new and related facts.

4. Collective unity of the classEach teacher's individual qualities mustbe used in the lesson so as to get the entire class to succeed in its assignedwork; the teacher strives to consolidate knowledge already learned bypupils, to improve their ability to acquire more, and to inspire allchildren to pull together in mastering the subject.
Along with the work of the daily lesson plan, homework isassigned in varying amounts, from the second grade up. When-ever possible, teachers relate assignments to the problems ofeveryday life and to environmental occurrences. From grade 5,

homework is more closely related to the regular lesson plan andactually forms an extension of it. Ideally, home assignments'are not to exceed 30 minutes for each main subject. Dependingon the grade level and the number of times per week a subjectis taught, homework varies from 2' to 4 hours a day, making an
average total of 16 to 17 hours per week. Some Soviet educatorswith whom we talked were admittedly concerned about the amountof time pupils put into home assignments, and these educators
were striving to improve classroom methods so as to reduce the
homework load. They feel that the better training in both sub-
jects and methods which a teacher receives will enable him to
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enrich the learning process in class and thus lessen the load
carried in after-school hours. Inservice training programs are
playing an important part in this effort. One geography teacher
in whose class the writers spent some time had eliminated all
homework in world geography. Methodi; such as class projects

ain political and economic geography covered the prescribed sub-
ject matter in a way that left no work for outside completion.

In all the classes we visited, lecture by the teacher and recita-
tion by pupils on specific topics assigned from the lesson plan
were the main teaching methods employed. Particular examples
of this practice will be found in subsequent chapters dealing
with various teaching areas. Possibilities for pupils' voluntary
expression and participation are limited the essential feature of
Soviet classroom pedagogics is that the pupil must master the
prescribed topics and be able to perform correctly what is given
or required in the textbook.

/44111UNG SYSTEM

The marking system used in Soviet education is a unified one
consisting of five number values. These standards have been
used since 1944. Briefly, the values for each number-grade are
as follows

5--Means that the pupil (or student) has acquired an exhaustive knowl-
edge of the subject matter, according to the program (syllabus) ; he has
solidly mastered and understands the material precisely; in oral or
written examinations, the pupil provides correct answers to all questions,
works independently, applies facts to practical situations, and employs
correct language in all forms of expression.

4Means that the pupil knows all the required subject matter in the pro-.
gram; he has grasped and understands the material well; in examina-
tions, he answers questions without difficulty, can apply knowledge
practically, does not make serious mistakes, and employs written lan-
guage with only minor mistakes.

3Means that the pupil commands the fundamentals of the subject matter
as required; in applying facts to practical tasks he has some difficulties
which are overcome with moderate aid front the teacher; in spoken and
written expression he makes mistakes.

ZMeans the pupil reveals ignorance of most of the required subject mat-ter; he agviers only leading questions coming from the teacher; he
makes npnierous, seriods mistakes in written work.

1Means that the pupil is completely ignorant of the subject matter.
No ari I lical averages of a pupil's grades .for all subjects

taken in e year are made by Soviet educators, and the level of
performine reached at the end of the year determines-the grade.
Pupils whi) obtain marks of 5 in all subjects in the curriculum
are named, gold medal winners; those who receive marks of 5 in
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all the final exam subjects and 4 in no more than three °thersubjects ate named silver medal winners." Both categories ofstudents earn special academic privileges with respect to entranceinto higher institutions of learning.
Children are also graded on their personal conduct, inside andoutside the school. A mark of 5 is given for normal, satisfactoryconduct When a pupil violates rules and receives a 4, the school'seducational council takes note and watches for any further viola-tion. Should a serious infringement of normal behavior occur,a 8 is given, in which case a pupil may be subject to dismissalfrom the schoiol. If a child does not correct his behavior after,initial violations, and becomes subject to a 2, he will be expelledby the educational council. This latter decision requires approvalby the district educational department.

One example of class grading observed by the writer was themarking given for reading. The fourth grade class was asked toturn in the book to an unfamiliar text. The first child calledupon read fluently one paragraph and then was asked questionsby the teacher on the passage for comprehension. With somehesitancy the pupil answered the questions satisfactorily. Theteacher recorded a mark of 5 and spoke it loud enough for allto hear. A second pupil, reading a new paragraph, had somedifficulty with words and did not completely satisfy the teacherwith answers to questions about the text read. This pupil receiveda 4. A third child read a third passage with marked ease andmuch expression. She was able to retell the part of the story(from Jules Verne) without any diffiulty. This pupil receiveda 5.

Fourth grade Russian language work is graded, according toan official statement on marking," in line with the followingstandards : for a 5, in written work, the pupil must cleirly un-derstand the story in the text; relate its content fgithfully andwithout jactual mistakes or substantive imprecisions ; observe se-quence; have no defecti in the use of words or construction ofsentences and have no more than one error in punctuation.In mathematics for grades 8 through 10, for a mark of 5 the pupilmust carry out .written work completely and correctly, includingthe various steps in reaching answers and the giving of proofwherever appropriate. A 4 is given when there are one or twomistakes in written assignments.

1g In 111511, Snal mains at the end of secondary school were required In Russkus literature.alisbra. geonsetrr. Phials*, ebeinfirtry, history; and a foreign language.It M. Dana% yr. cit., pp. 24 I.
1
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In inspecting a number of school children's workbooks (copy-books) containing regular written work and quizzes, we notedthat in the main the marking standards u established by Sovieteduc,ational authorities are maintained.
In school corridors and classrooms, one sees many posters andbanners carrying quotations and slogans from Government andCommunist pronouncements. *Any of these quote Lenin, someMarx, and their apparent purpose is to inculcate on pupils thebelids expressed in the quotations. For example, in an eighthgrade biology class, we observed these two posted on the walls:"The human mind has discovered much that is unusual in natureand is discovering still more, thereby increasing its power overnature." (Lenin) "Philosophy merely explains the world in 'var-ious ways, but the conclusion of the matter lies in the fact thatthe world will change itself." (Marx) In a polytechnic laboratoryin physics, the following quotation appeared in large yellow let-ters on. a red banner : "Communismit is Soviet power plus theelectrification of the entire country." (Lenin)

These and other quoted sayings from Communist leaders ap-peared to be aimed at invoking in young people a strong desireto understand and to master their material environment. In cer-tain quotations, a clearly political as well as philosophic indoc-trination was evidently Intended.

OUT$I SCHOOL ACTIVITH1S

While the classroom teaching process exemplifies the essentialfeatures of Soviet educational philosophy and methods, anotherimportitnt area of education and culture lies outside the regularschool program. This area is the Pioneer organization with itsmany clubs and district or municipal "palaces." Existing sep-arately or parallel to the school system, it nonetheless has veryclose ties with school programs. Adult leaders in the Pioneeractivities come mostly from the teaching staff of the local schools.This relationship provides for a direct bridge between educa-tional work in both school and club.
Every school participates to some extent in forming "circles"(clubs) at the local Pioneer house. Children with expansive in-terest in developing knowledge and skills are encouraged to jointhe Pioneer organization and to participate in the club activitietik.These activities may be built around a particular subject, likeliterature or chemistry, or around some problem in home-or industry. An important aspect of the 'program woul# seemto be the emphasis placed on child Interest and self-expression.
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This feature differs markedly from the intensely subject-centered
.teaching we found in the regular school classes. Activities which
we saw going on in the Pioneer Palace in Tbilisi, Georgian
S.S.R., for example, indicated there are broad opportunities for
children desiring to pursue special interests under the guidance
of experienced teachers and specialists. We observed musical
And dance performances both in Tbilisi and in Moscow that at-
tested to the marked success of the Pioneer program in helping
youngsters to develop their particular talents and to express cul-
tural traditions that make for human individuality. Part of the
Pioneer activities, on the other hand, concern moral and ideologi-
cal up-bringing in line with patriotic andCommunist principles,
designed to inspire collectiveness and loyalty.

Firm 144.C1aiklmas width's fr mama flair, Monew

PEDAGOGICAL AND EDUCATIVE LEADERSHIP

There are two concepts of school management besides what
can be normally called administration (functions of director, as-
sistant directors, educational council, etc.) that bear directly on
pupils' progress and the success of the school program These
concepts are the respective roles of the "grade leader" or leading
teacher (kassovoi rukovoditel') and of the special "tutor" or
educator Oospitater). In order to comprehend these terms, one
may well distinguish that which, in American practices, pertains

go-
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to academic and instructional matters from that which pertains
to character formation and upbringing: Calling the first category
"pedagogy" and the second "education," one is able better to see
the distinction which Soviet educators make particularly with
regard to the concept of "tutor" (vospitater ). As we shall see,
both the class leader and the tutor have functions which are
distinctly educative under these definitions.

Each gr *t = from the fifth up has its grade leader who has
special r- 'i ibility for promoting the overall success of the
school p I . 11 for that particular grade. This leading teacher
normally stays with a grade (embracing several classes or groups)
over several years after once having been assigned to it. He
encourages companionship, hard-working attitudes, and a spirit
of purpose on the part of all children. The leader becomes well
acquainted with his charges and knows how best to work with
them, who need special encouragement or help, etc. Appoint-
ment to this position is made by the school director (pribcipal)
from among the best qualified and most experienced teachers.

The grade leader's specific and most important duties include:
verifying that the pupils' learn the "Rules for Pupils;''" follow-
ing the daily school work, activities, and duties of pupils; striving
to inculcate a sense of grade unity and school pride; checking on
the academic load, including homework, required bf all children;
holding occasional grade meetings to discuss common problems;
scrutinizing pupils for their aptitudes, interests, problems, and
initiatives, as well as helping them in meeting or responding to
these various needs and interests ; organizing extra-curricular
(including outside school) functions; and developing relations
between school and parents, including preparations for the se-
lection of pupils for different school or occupational programs
upon completing 7- and 10-year schooling.

The leading teacher is required to draw up a regular plan for
these various activities, either on a quarter or term basis. He-
or she is obliged to follow this plan and to report on the results
of the program at the end of each school year. The work of the
grade leader forms an important support of the school director's
administration, and. he too is required to report annually on the
progress of his school program.

The office of tutor (vorpitater) appears to be a new one
along vsiritb the development of boarding schools in Russia. Be..
sida his regular teaching assignments, the tutor's role is to pro-.

IS a..11.L Department of Health, Educatim, and Welfare, Mee of Education. EdIneatiess itt
Use 112.11.1, Washiftton. U.S. Chownnwat Printing ISM P. $4. Bulletin 196?. Ito. 14.
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mote among children character-building activities consistent withCommunist social and moral Mina. These activities, we were told,should develop self-reliance and self-confidence,* individual skillsand talents, and respect for human values and for the "collective"(kollektiv, or group). The tutor's activities are mainly concen:trated in after-school hours, when he ,works closely with thePioneer and Komsomol organizations in developing programs forcultural enrichment and ideological upbringing. One tutor, whoheld the rank of senior tutor, with whom the writers smoke atlength, was a geography teacher in the regular school pro-ant This man appeared to be an extremely able person. Heholds a. university-level degree from the Lenin Pedagogical In-stitute, which, he was quick to point out to us, used to be theSecond Moscow State University. He had 16 years of experiencein teaching, was a singir and musician, and apparently had afine personality. We felt that here were some qualities evidentlysought in selecting a person for the new job of school tutor.
This tutor and the pupils put on a "talent" show for us which,we felt, merited particular praise for its organization, develop-ment of abilities, and spirit of comradeship. The tutor himselfled and participated in parts of the program. We observed hisconduct of an eighth grade class and were impressed with theteaching skills he employed.

MPH. PROMOTIONS

As indicated earlier in this chapter, evidence suggests thatnearly all pupils manage to pass the academic program. lyoccasionally did we notice children obviously too old for airgrade. This information is corroborated by findings of of ercareful observers of Soviet schools.
While precise data on the overall success and promotion ofchildren in the U.S.S.R. are not available to us, it seems useful to,report our findings in some schools. In the village school atGorki-Leninskie near ,,Mmscow, which is now an 11-year schooldeveloping a full polytechnic education program, we were toldthat 80 percent of the graduates of the 7-year program go on tothe upper grades (8 through 10 and now 11). Those who do notgo on and decide to go to work can continue their education in avocational school or in evening classes, correspondence programs,or special schools for working youth. These lath* three promgrams lead to an academic high school certificate. Gtidditei ofthe 10- and 11-year programs who go on to hi yonamount to about 30 percent of the graduating classy ailmftldn
p
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this 30 percent can , however, be enrolled' in the day programs.
little less than half of them will be admitted on an evening

or correspondence basis. Some graduates go to 1-year vocational
,c.hools in agriculture, where on completion of the courses they
Nvill receive a trade specialty (such as machine operator) which
qualifies them for a certain wage. In a school in a Georgian town
near Tbilisi (southern Caucasus), 28 percent of the 7-year grad-
uat._-% went the previous year (1958) into vcvstional,and technical
schools, while the other 72 percent continued academic education
in the eighth grade.
"At 10-year School No. 14 in Zagorsk, a city of some 50,00

people, 90 percent of the pupils normally go on to the eighth grade.
Upon graduation from grade 10 in 1958, about 20 percent ens
rolled in institutions of higher education. This school had an
enrollment in 1959 of 1,500. In a smaller, 7-year school near
Zagorsk, 17 pupils graduated in 1958. Of this number, 13 went
on to the eighth grade, 2 enrolled in a vocational school, and 2
others went to work. In Mo_scow 11-year School No. 16, nearly
100 percent of the 7-year graduates continue their education into
glade 8. From one class of 31 students completing grade 10 in
1958, 14 were accepted by institutions of higher eAucation. From
among 70) graduates of grade 10 at School No. 57 in Kiev, 34
enrolled in day programs of higher education, while the others
are working but continuing their education in part-tim6
prog.rams.

These samples of promotion ratios taken at random substan-
tially confirmed information later given us at the Ministry of
Education in Moscow regarding pupil advancements. We were
told that in urban regions (including the rural environs of major
towns). between 70 and 80 percent of the youngsters go on to
secondary school after grade 7; and that in the farming or rural
areas, the figures vary but are around 50 percent. A small per-
centage of pupils today do not complete the seventh grade.

Statistics published by the Soviet Government in recent years
do not give us enough infoniiation to *speak with authority about
enrollments as percentages of total age groups. Until official
data collected during the recent Soviet population census become
available, it is unwise to attempt to give precise figures on
how many Soviet children out of a specific age group are enroll
in various educational programs. Information given to us in the

11 Cf. Veanik eatietiki (Journal of statWes). Moseow, No. 6, 1951). Additional statistkelthan, reionsed in February 1960 ( I sre0i4s, Feb. 4, 1960) , can *mist in further analyses ofenrollment and prcaniaton cknoggeopasanta.
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U.S.S.R. ,,and other data enable us to point to the general direc-tions of 01101 promotions. From our visits in the western regionsof the Soviet Union, it appears that there about half of theeligible age group is enrolled in the upper grades of 10-year(some 11-year) programs. Another not ..insignific.ant proportionis enrolled in secondary vocational and technical schools of varioustykes. These proportions are not precise, and we were unable tohave them verified. Pertinent to these considerations are thefacts that approximately one-half of the entire, Soviet populationis rural, and that one-fourth of all children, in the elementarygrades (1 through 4) attend separate, 4-grade schools. As of1965, 65 percent of these schools (rural and urban combined)had 40 pupils or less, and 57 percent of them had but one teacher.It is apparent from these data that the 10.year school, whichincorporates all grades, has not yet become available to significantportions of the population. While some observers indicate thatno more than one-third of all Soviet children have been goingon to secondary education, we feel that this estimate may besomewhat low and that it likely has been closer to one-half. Recentchanges obscure this picture. In either case, mass education nowappears to be in effect in the U.S.S.R. The degree of success thatSoviet teachers are having and will continue to have with theirprinciples and methods of teaching will determine the level andquality of educatiowln this mass system.

Probloms and Champs In Soviet Ethicatim
The unified school system and curriculum produce kinds anddegrees of uniformity and conformity that are quite unfamiliarto an American observer. At first, one might think that hesreis an educational Structure without major problems. Looking atthe day-to-day pedagogical performances in the clasarooms, our

reaction was that this description of the situation appeared some-what comet. We did, however, sense immediately a certain
formalism in the school's learning exercise, which provided no
indication that children develop skills to use knowledge. Pioneerwork affords this opportunity for some children, however. The
plan of studies, outlines of courses (syllabuses), official textbooks,and daily lesson schedules all provide rlady-made devices for
teacher control over the learning process and for measuring the
amounts of information acquired. Teachers know their methods,
pupils are eager to learn, and parents (especially many of those

.M
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who received little education themselves) are insistent that Ivan
go to school.

T 'cture is not so calm as it first appears, and many Soviet
edu with whom we talked discussed quite frankly what they
thought was wrong with their schools. Studying their comments
and following their educational publications u well u announce-
ments by Government leaders in the U.S. .R., we have been able
to identify some of the major problem in Soviet education
and the general direction in which it is moving.

Since the last major reforms initiated during 1931-42, the
Russian general school has been primarily concerned with, de-
veloping a strong academic program. This concern centered on
the subjects whose mastery provided a necessary foundation for
higher education, especially in mathematics, physical-natural sci-
ences, and the mother tongue. Educational research aimed pri-
marily to provide solutions to methods problems in subject-matter
teaching, and to disseminate its findings and the experiences of
the boat schools to the field. With the various manpower needs,
regulated to planned quota systems, this policy appeared to be
satisfactory until recent years.

New problems arose, however, in conection with the economic,
social, and intellectual development of We country. Briefly, these
problems are : An unbalanced curricular structure, which requires
all pupils to take the same subjects throughout the 7- and 10-year
school programs; swelling enrollments in secondary education
during the period 1950-1957; an impending fall in the age-group
leaving schools for productive activities in society; unfavorable
psychological attitudes of youth, especially in regard to occupa-
tional training and physical labor; need for improvement in se-
lection procedures and in evaluating pupils' achievements; and
need for providing for individual children's differences. We saw
evidences of certain'of these problems in the schools, spoke with
Soviet educators about them and others, and have followed dis-
cussions in the Soviet press concerning some of them.

CrillajUng
'Leading &Viet educators in the Pedagogical Academy and also

some school principals feel that, in the main, the old programs
of study" constituted too heavy a load for Soviet youngsters.
Obvious needs have arisen to facilitate the acquisition of =thee:,
maties, idences, and technical drawing to lighten the load for
specific time periods, and to reduce 'the program in social studies-

Soo appestliz table A, p. 2Ut.
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humanities. In discussing this matter in the Institute of theTheory end History of Pedagogy, the Director was careful topoint out to us that the overall aim is not to reduce the qualityof education, in the academic sense, but to make learninf easierand more accessible to all children. The new curriculums beingworked out are planned to introduce much nibre practical workthan was previously offered, and at the same time they will lemon
relatively (but not absolutely) the load of academic subjects as
compared to the old curriculums.

Curriculum development is also going on in order to teach
educative values of practical work (in shops and agricultural,plots) and of production work (in shops and factories, and onfarms). Pupils will spend many more hours than heretofore onactivities involving manual as well as intellectual skilM. Back-
grounds for this development are discu, sad later in this chapter.

INIKKIJAINTS

As the Soviet Union moved toward univerml 7-year educationin the postwar years, pupil enrollments in the upper secondary
grades began to swell way beyond the numbers,norrnaliv requiredto meet higher education quotas.wpFrom 1950 to 1955, fok- example,
the number of students In grades 8, 9. and 10 of the regular
day schools increased by 350 percent (from 1.5 million to 5.2
million). While graduates from these grades during that tod
mounted to 1.5 million a year. annual first-timdtenrolim t.s in
universities and institutes have been held consistently to und

1-4041sesid aft work Is Messed amides
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150,000. In some anticipation of the need to supply future set-
ondary school graduates with some specialized knowledge or skill.,
the XIX Congress of the Communist Party of the Soviet Union
(C.P.S.U.) in October 1952 passed a resolution calling on- the
zchools to devise ways of chatiging. their programs: With the
aim of raising further the socialist, educative Significance of the
general educational schwl, and of securing for pupils who fulfill
secondary school conditions the free choice of a vocation, it is
necessary to proceed toward effecting polytechnie7 instruction in
secondary schools and to take measures neceAxi ,ary for the transfer
toward isvueral polytechnic education."'

Educational administrators set. to work on this problem and
also on efforts to direct academic high school graduates to other
programs. New postsecondary vocational-technical schools were
opened in 1954.-55 to train skilled workers, in addition to the
already existing network of technicums and other specialized
instittions. These latter two types, formerly organized mainly
for receiving 7-year school graduates, expanded their facilities for
offering training to persons with 8 or 9 years of education and
to graduates of the 10-year program."

I

. In very recent years, however, upper secondary enrollments
ik the regular day schools have fallen off rapidly, to the point
where in 1958,59 the number fell to 3,400,000." This drop is
primarily due to the ver:v low birth rate during wartime condi-.

tion_s (1341-45) compoended by heave losses of life, both
military and civil ian..

LA1011 likARKIT

The drop, after 1967, by one-half in the number of youths of
working age will have an effect on numbers available for indus-
trial and agricultural employment during 1960-4965. With this
situation imminent ancLwith needs for technically literate young-
sters'ever on the increase, the new polytechnic training program
is being introduced at a time when it can help meet these prob-
lems and when ienroltments are lower and more manageable. -Low

II w D44neito, Op. cit., p.
21 For exam)* eee prognme listed for the ilkotzne 'vision in Komfe poiti ekniairia apravorkwik

Mimi* to go to oar; a me.nual), brosnow. "Moskovekata prevtie," MK Ap. 111-20; Woow Deinalk0. polWit' epetsiarneeti; arstratweekirtik 1Wbere to ivie a special*:
a amp.awil). d wr, Velpeihriz, 1145.
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enrollments mean too that the costs in providing a technicalbasis for a full polytechnic prognim would not be so heavy asthey would be at a time of normal enrollments.
The relationship between planned economic goals and the needfor ,greater productivity is also evident in schools' polytechnic

program,. Agreements between school districts and local eco-
Aomic councils of the Government provide production quotas for
school shops on items such as grease cups, cabineth, sacks, boxes,etc. Rural schools produce marketable crops or animal produce.During the coming period of manpower decline, schools will thusbe contributing something to the national ecohomy.

YOUTH ATTITUDES

As more millions of youngsters took the academic curriculumpreparatory for higher education, aspirations for entering in-stitutions of higher education increased accordingly. The annualfirst-time enrollments at.the university level remained practically
constant, however, and opportunities for secondary s ool grad-uates to obtain a higher education failed by far to meet the
number of eligible candidates. This situation had several effects,
It intensified the competitions for entrance, which in turn ledto abnormal and incorrect practices, by some educators and par-
ents, that the Soviet Government has condemned.24

It produced some disillusionment among youths who place high
'value on admittance to higher institutions as a direct path to

a important state service, to prestige in society, and to high ma-terial rewards. Many thousands of young people prefefted
wait for future openings in enrollments rattier than to take manual
labor jobs in industry and agriculture. Physical labor was looked
upon as degrading.25 Others; however, joined vast development
programs such as those in the .new agricultural districts of Soyiet
Central Asia.

t.As' one corrective measure, work experience has become more
and more important in relationship to access lo higher education
in recent years. Since June 1955, entrance has been preferentiallygranted to those who have acquired ."not less than 2 years' ex-
perience in . . . the national economy and culture, and have been
demobilized" from military service.2° Medal holders, who are

24 See N. S. Kbrushchev, ".0b ukreplenii svigai shkoly shisn'iu i o darneishem rasvitiisistemy narodnogo obrasovaniia v 'trans" (On Strengthening the Ties as School with Life and onFurther Developing the Couniry's System of Public Educption), in hvestiia, Sept. 21, 1958, p. 2,referring to such things.
See, "Psikbologicheski gotovit' detei k trudu" ( Psychological Preparation of ChildrenToward Labor) , in lichitersksia gaseta, December 4, 1965, p. 2.z L. L KArpov and V. A. Severtsev, ed. Vyesitaia shkola. (The higher school) , Iloacow,Hilovetsitatla Nankai" 1957. P. $9.
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waived from taking entrance, examinations, have not thus far
f)ekeri hindered by this provision. Soviet officials said that in 1957
about half of the first-year enrollees had had required work ex-
periences (the larger proportions of those lacking experience were
in scientific fields). In the /tall of 1958, 68 percent of the new
students had satisfied the work requirement. The Government's
aim is to reach 80 percent.

Another effect of the old curriculum on youth, intimately re-
lated to the above factors, is to leave them unprepared for occu-
pations in the national economy. Although they receive some
bask education in the sciences and humanities, this knowledge is
substantially unrelated to practical needs of industry, commerce,
and agriculture. Additional training is required if they are to
become productive persons in a new industrial society which is
ambitiously forging ahead. More time and investment in training
them cost the Government additional resources that could be
used in other ways.

Apparently related to the problems in youth attitudes is a
concern voiced by top Government leaders that some institutions
of higher education are practicing abnormal entrance policies,
particularly in the large urban areas. There is evidence that in
these areas an unequal distribution of university enrollments
has grown up with respect to the socioeconomic background of
the 'students. The head of the Communist Party and of the
Soviet GoVernment himself, Mr. Khrushchev, has indicated that,
for example, in the higher institutions of the Moscow area, "30-

perce4t of the students are children of workers and peasants.
The rest of the students are children of employees, the intelli-
gentsia. Of course, such a situation is clearly abnormal." Criti-
cizing the effects of parental influence in selecting young people
for the university, he said that, "It is necessary that each young
man and each girl, independently of whatever positiori their par-
ents occupy, prepare themselves for labor activity on grounds
common for all. A son and daughter should know that daddy is
daddy, and they ought by themselves, by their own labor, earn
the respect of people, and not live on the credit of their parents',
attainments."27

SILICTION AND DIFFERENTIATION

The presence of vastly greater numbers of children in their
midst caused leaders in secondary education to reconsider meth-.
ods for identifying skills and talents. tone of the important

27 &Os livesttia, April 1fe, 1968. and Sept 81.1968.
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aspects of the new reform and its research program, we were
told, is to develop curriculums that will help youngsters decide
what they should do in both school and later life, what type of
occupational career to follow, and what skills to develop.

Soviet educators are also more concerned now than in the past
with differences among children. Their research, corroborated
by reports from teachers in the classrooms, show that children
have different rates of learning, often indicate definite leanings
toward one kind of discipline or specialty, and respodd variously
to the same experiences, forming different personality traits. Ways
of stimulating individual pupils to feel a group solidarity while
at the same time to appreciate their own qualities are being
studied. A related problem concerns the ways in which pupils
link their shop or 'production work plans and routines together
following through on a job by controlling and checking the steps
in its execution.

All of these problems, and other minor or tributary ones, have
in recent years led to a sharp increase in educational research
efforts and to some majoi reforms in educational practices. These
measures are influencing the entire structure of Soviet schools,
from preschool education to university programs. Textbooks are
being rewritten, teaching methods are changing, curriculums are
being radically revised, and the philosophy of education itself is
in the process of being reformulated.

Signs of these fundamental changes have been many. Research--
projects and findings in the Russian Academy of Pedagogical
Sciences in 1954-55 showed that work was proceeding along lines
to transform the general educational schoo1.28 In 1956, a new
Research Division for Contemporary Education and Schools
Abroad (comparative education) was established in the Academy
to study systematically foreign education." One of their main
current projects is studying programs of industrial-agricultural
arts and practical training in schools abroad. During 1956-1958,
Soviet educational research conducted a large program of experi-
mental classes in combining theoretical, academic instruction with
productive labor exercises in school shops and at industrial and
agricultural enterprises.30 Aiming to teach in more concrete ways
the theoretical-scientific bases of industry and agriculture, to

211 For example, see research reportings in isvestila Akadetnit padagogicksakikk leash R.S.F.S.R.(Journal of the Academy of Pedagogical Sciences of R.S.F.S.R.) , Nos. 58 (1954) , 72, and 76
(19U) , especially No. 58.

29 See, V. A. Velkshan, "Tb. Moscow Center in Comparative Education," in Comparative
Education Review, June 1959, pp. 4-6. '

so A list of experhnental sebods in the Russian Federation he given in appendix III, p.

-
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lead students toward solving important problems involved inproduction training and work routines, and to reinforce datalearned about theoriep and through abstract thinking, this exten-sive research has provided considerable guidance to Soviet educa-tors in their efforts. to reorganize education. In the main, theirexperience has shown that, in subjects like mathematics, physics,chemistry, and biology, students following the old curriculumwith its traditional teaching methods received larger proportionsof top marks on examinations than did those following the ex-perimental curriculums with polytechnic-production education.Students in the experimental schools, however, were able as aresult of their practical exercises and work to solve problems anduse their knowledge considerably better than students of the regu-lar program. Furthermore, the experimental students formed bet-ter hablits, performed laboratory assignments better, used richer
language in their expression, and had a fuller command of tech-nical terms. Student interest in their school subjects and their
relationships to the economy increased. Many pupils who beforehad unsatisfactory records in some *subjects improved markedlyunder the new methods. \In the course of these experiments, teach-ers, researchers," and students were able to solve many new prob-lems connected with polytechnic education. Soviet educators con-sider their experimental work in this area to be a major success,although they admit that there are many difficult pedagogicaland organizational questions, not to mention the problem of ma-.terials equipment, which yet have to be worked out.

It was obvious to us, when observing polytechnic classes, thatreal educative values can be and ate taught in. this program, andthat Soviet educators have made an important breakthrough into
new educational terrain. New methods, new principles, and per-haps a new philosophy of education are being worked out. At the
same time, some matters in which the State has a direct interest
are also involved. Teachers and school directors say that they
agree by contract to produce in their school shops certain quan-
tities of goods or hardware which will be used in some enterprise
or institution. In the recently published 'words of the Russian
Minister of Education.E. I. Afanasenko, the program of the schools
is intimately related to the major task facing the entire nation:
"acceleration of the technical progress in industry and construc-tion."' Soviet educators, he states, must accept this task as the

11 E. Atanaseako, "K rabotnikasn narodnoso obraiovanila Rosliskol Federataii", ( "To workersof public education of the Russian Federation") , in Notodnoe obraeovanie ( Public education) .No, S. D. 11.

A
I 1
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"key to the successful fulfillment of the 7-year plan" and to imple-
ment the measures for bringing school work close to real life,
a problem which is "directly and immediately connected wit h
the task of an all-round development of technical progress in our
country...."

On the political side, the policy set by the XIX C.P.S.U. Con-
gress was reiterated by the XX C.P.S.U. Congress in February
1956, which called for school reorganizations that would put more
practicial exercises into the program, preparing youngsters better
for life situations. A resolution was passed dethanding creation
of polytechnic education.32 This new policy was coincident with
that of establishing universal secondary education in the urban
and rural communities.

In their official statements and writings, Government leaders
have come out strongly in favor of the reforms- and have sub-
stantially pointed out the way they should go. Particularly out-
spoken on the matter has been Nikita S. Khrushchev, Prime
Minister (Chairman) of the Soviet Council of Ministers and
First Secretary of the C.P.S.U. Central Committee. At the XX
C.P.S.U. Congress, his major report pointed to the need for
bringing school activities closer to everyday living requirements.
In a major address in April 1958 to the XIII Congress of the
Komsomol, and then again in his proposals to the C.P:S.U. Presi-
dium in September 1958,33 Mr. Khrushchev urged ever more
radical measures for reorganizing education. That he and the
Government thought that some Soviet youth had the wrong idea
about education was evident in his statement : "A portion of
those who finish the 10-year school unwillingly go to work in
factories, plants, and collective and state farms, and some even
consider that it is an insult to them."34

A major Government document on the problem was issued on
November 16, 1958, jointly by the C.P.S.U. Central Committee
and the U.S.S.R. Council of Ministers.35 Embodying essentially
all the resommendations contained in the Khrushchev proposals,
the new directives emphasized that the economic and cultural
development of the country requires greater numbers of youth
trained not only in academic subjects but also in the technical
and vocational lines useful in a growing industrial society. These

Dirativy XX S'ezda KPSS po shestomu piatileinemst planK . . . ma 1156 -1960 Brody. (Direc-
tives of the XX Congress of the C.P.S.U. for the sixth five year plan . . . in 19564960.) Moscow.
1966. Pp. 56-57.

*3 lottostiia, Sept 21, 1968.
34 Ides'.

Iseestiia, Nov. 16, 1968.
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are practical considerations which the Government and educators
have decided to pursue if the labor force is to be replenished and
if productivity is to increase.

These various initiatives culminated in the passage of a law
on education by the U.S.S.R. Supreme Soviet on December 24,
1958, entitled "Law on Strengthening the Ties of Schopl with Life
and on the Further Development of the System of Public Educa-
tion in the U.S.S.R."36 This measure incorporated, .in the main,
the Government's recommendations of November 1958. Further
legislation and decrees by the Republic Governments of the Soviet
Union have since supplemented-the basic law."

For the 1959-60 school year, new curriculums have been pub-
lished which place the schools on a path that will, over a 5-year
period, substantially recast their curricular structures and edu-
cational goals." The original proposals of the Soviet Govern-
ment, made first in_September and then in November 1958, were
insistent on engaging all young people aged 15 and 16, in produc-
tive labor upon their completing 8 years of b: -ic education. An
exception was to be made for the gifted and talented youth, espe-
cially in fields of science and arts. This strong emphasis by the
Soviet leadership on adolescents' participation in industrial and
agricultural labor left little doubt about the Government's inten-
tions for secondary education : The majority of young people
would acquire high school education through part-time study
programs.

While the final measures enacted by the various legislatures
do not require so large a shift away from full-time secondary
education, they do envisage a substantial remaking of the Soviet
school structure. Furthermore, the expansion in part-time school-
ing which is now under way and the increase of enrollments in
part-time programs indicate a slight trend away from mass
day education at the secondary level, as compared to trends
up to about 1957. Part-time enrollments during 1957-4959,
for example, increased by ,20 percent (from 1 to 1.2 million).
Taken together, the changes Soviet general education rank in
impOrtance and scope with. the reforms initiated during 1931-32
by the Soviet Government, which brought about the 7-year and
10-year general academic school systems.

isvestiie, Dec. 25, 1958. An analysis of the law and its main features appears in Soviet Com-
mitment to Educetio", pp. 126 ff.

at Se*, for example, the law passed by the R.S.F.S.11. Supreme Soviet, in /seestiia, April 17,
1959.

as New curriculums issued by the 11.13.F.S.R. Ministry of Education are published in appendix I.
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MAIN rumps co! Immo
While it is beyond the scope of this -study to examine and

interpret fully the developments that have occurred (which most
likely will continue to occur), it is useful to point out some of the
more salient aspects and trends.

First of all, the general -educational school has changed its
name from "school of general education" to that of "labor-poly-
technic school of general education." Secondly, the period of com-
pulsory, free schooling has 'been raised from 7 years to 8. While
this latter provision increases the national level of universal edu-
cation in the Soviet / Union, it also represents a change in the
national educational policy announced at the XX C.P.S.U. Con-
gress in February 1956. That Congress called for general `10-year
education to be established in the main in all urban and rural
communities. Soviet educational authorities maintain that sec-
ondary education will, however, continue to expand, and that
enrollments will double by 1965 a4 compared with 1959. In this
calculation, account should. be made both for the recent drop in
school, enrollments due to low wartime and postwar birth rates,
and for the coming increase in youngsters of high school age born'
during the latter part of the 1940's.

A. third structural change is the addition of an 11th year to
the secondary school, whereby the upper grades become 9, 10,
and 11 instead of the former 8, 9, and 10. This development is
especially interesting, because it lengthens the period of total
schooling at a time when the numbers of youth of labor age are
decreasing, and because it is accompanied by radical curriculum
reforms. These two aspects of the school organization problem

*
are closely related to each other and also to curriculum develop-
ments in the lower grades.

Examination of table 1 will help in understanding these re-
lationships. Data on the concentrations of school hours in the
four subject areas have been determined over the period from the
1955-56 school year to the 1959-60 school year, including planned
curriculum changes announced by the Soviet Government for the
R.S.F.S.R. These subject-area concentrations are : Humanities
mother tongue, foreign language, literature, history, civics, geo-
graphy, drawing, singing, and music ; mathematics-sciences
arithmetic, algebra, geometry, trigonometry, biology, chemistry-,
and physics ; polytechnic education---manual arts, inclustkial and
agricultural knowledge with practical exercises in shops and -on
plots; socially useful labor, and production work; and physical
education, Based on official curriculums for each school year (see
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appendix I), these data reflect the total hours accumulated in
each discipline or activity, and they are substantially indicative
of major trends in curriculum developments in recent years as
well as forecasts of planned changes.

In adding a school year to the old program, .Soviet educators
are increasing the total primary secondary schooling by 19.4 per-
cent over the 1957--58 'curriculum (used in 50 percent of the
Russian schools during the school year 195849), and by 28
percent over the 1956-56 curriculum in Russian schools. The
distributions made of these increases over preceding curriculums
have been uneven with respect to various subject and activity
areas. Heavily favored in the redistributions have been pro-
grams in the practical, labor, and production courses and ex-
periences. In terms of relative changes in ,concentrations, the
academic subjects have actually lost weight in the overall, even
though in absolute terms the total numbers of hours devotxxl to
them in the new curriculum have increased somewhat. Thus,
while 2,822 hours of instruction and training have been added
to the entire primary-secondary school program between 1956 and.
1960, which is a 28 percent increase, increases have been moderate
indeed in the traditional subjects, only 318 hours are being added
to social studies-humanities (increase of 6.3 percent), no more
than 400 hours going to mathsciences (12 percent increase).
In the polytechnic subjects, however, ever 1,900 hours are being
added in the new program (232 percent increase). Definitive
analyses of curriciplum changes must await examination of new
prograins of study and more class visits. It is well.to point out
too that changes in total class hours are not necessarily indicative
of how much more or less education will be given under new
programs and new methods.

These alterations in program, with the heavy shift toward
practical skills and knowledge, can ,be largely explained by the
construction of the curriculum in grades 9 through 11; two-thirds
of the time in these grades will be taken up by class work,
including some basic theory related to polytechnic training, while
one-third of the time will be entirely devoted to work experience
and work related programs of one kind or another. From grade
6 on, pupils will spend an average of almost 3 hours out of 10
in technical and production related training. Soviet educators
told us that it is not *holly clear to them yet just how some of
the production training programs will be structured and admin-
istered, since they are still experimenting with various po0sible
solutions. Nonetheless, their plans are to bring all sewndary.
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school children into labor education and training experiences
through the regular school program. The dimensions of this
undertaking promise to make the Soviet Polytechnic school one
of the most industrially and technically oriented schools of gen-
eral education among modern industrial societies.

It is our view that it is too early yet to draw any firm inter-
pretations about these announced changes and about trends in
school enrollp\enta and practices. These changes will be taking
place in stages over the 1959-490 period, and at the same time
Soviet education continues to experiment and to be subject to
alteration by ministerial decree. During the 1959-60 school year,
the vast majority of 10-year and 7-year schools will be follow-
ing the curriculums that have been implemented since 1957.
Children in grades 1-5, in grades 9.11 at many experimeptal
schools, and in grade 8 in a large number ''of 7-year schools will
be following new programs of study in the Russian Federation.
According to official data available to us, it appears that during
1959-60, approximately 6 to 7 percent of the secondary schools
in Russia are to be operating on an 11-year basis with new,
experimental curriculums. At the same time, an 8th year of
schooling will be introduced in approximately 3 percent of the
ilyear Russian schools. Changes seem to be taking place on a
gimilar scale in Ukraine. Our observations of Soviet schools'
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progress in shifting to new curriculums suggest that the imit4
equipped and staffed schtols will be the on to change thei*pco.
grams firsts

'Based on evidence thus far published, it appears thit the poly-
technic school with labor experience will provide both the aft-.
demic and the prevocational (polytechnic) education with which
Soviet youth will make their way in Soviet society. It also seems
evident that the natilre of the 8-year school and the atmence of a
requirement that children continue on to upper secondary schoolwill provide strong tepdeaciea toward making the 8-year school a
terminal one for many youngsters. Future developments will
indicate the actual trends, and meantime many problems ad-
mittedly lie ahead for Soviet educators.

We feel that, depending on pupil selection and on teacher
preparation, the introduction of much more polytechnic and labor
education might change the emphasis of the overall program in
thee academic disciplines. Such a change might occur especially
if enrollments steadily increase and the new 11-year school be
comes a unified, mass, and somewhat comprehensive educational
institution. The Oust majority of pupils will, upon graduation,
take employment in the economy, while a small percentage will
qualify for institutions of higher education and postsecondary
schools. Up until the decade of the 1950'a, these latter institutions
absorbed most of the high school graduate. That Soviet educa-tors are thinking about ways to provide future academic enrich-
ment programs is evident in plans, which they discussed with us,to provide special after-school classes in mathematics and the
sciences. Some experiments in academic "track" programs have
also been taking place in a few secondary schools, and certain
Soviet educators suggest introducing a multiple-program second-
ary school of a comprehgnsive type." They also speak of an
eventual 12-year program in order to accommodate all youth.It seems clear to us that the Soviet Union, on a mass scale, is
now adjusting its educational system so as to make a general
education with polytechnic emphasis available to 01 youth in the
decades ahead. The "reform measures" appear to respond to
economic needs and technical development of the country,-And to
retain thus far an academic emphasis about the same as in the
10-gear program. The exact character of these measures will
be Imown, holvever, only as they are implemented in the schools
and authoritatively reported on.

as N. Z. Ciaseharow. "O vvedeall hatatell staff klaseakh gradual Akar ("Oa 11,6%).*Wag imaitipleirsek education in the easier grades of aseendart whoop. in Solretaibehi *oda-
Maw (110,14 Pailesi) Na.i. IOSS. pall IL
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IT SEEMS NATURAL that by virture.of the materialisticI phi-
losophy espoused by the Soviet Government, great emphasis'

should be placed on the natural sciences and mathematics. This
view not only is reflected in the curriculums in institutions of
education, but it also pervades the thinking of those who are in
charge of educational program.

Everywhere we visited we were impressed by the fact that the
Soviet people are convinced that their destiny is closely linked with
science and technology. They are proud of their successes with
Sputniks and Luniks. They praise the accomplishments of such
world-renowned scientists as Pavlov, Lobachevskii, and Mendeleev.
They accord great respect and prestige to their large number of
present-day scientists who are making names for themselves and
pushing Soviet science and technology to the forefront It was
not surprising to us then that, when we interrogated pupils in
the schools that we visited, a large percentage of them wanted to
bealme scientists and engineers.

Sono Fundamental liov6t kiwis
, While in the U.S.S.k., we had opportunity to discuss with
leading ethicators the sole that science and mathematics education
plays in the schools of the Soviet Union. We wanted to learn
from them what their views are on how much science and mathe-
=this should be taught in the schools and how these subjects
should be taught

In our consultations with officials of the Russian Soviet kale-
rated Socialist Republic (R.S.F.S.R.) Ministry of Education in
MOSCOW and in discussions with researchers and teachera around
the country we questioned the educational policy of requiring

41



SOVIET EDUCATION PROGRAMS

all pupils In the regular 10-year schciol to complete mathematics
through-solid geometry and trigonometry, physics up to topics in
atomic physics, and chemistry up to topics in organic autwance$
We expre&sed the opinion that although such subjects are
appropriate for future scientists and engineers, other subjects
could perhaps be studied more advantageously by students plan-
ning different types of careers. Our Soviat hosts replied that they
believed their academic program currently in effect was absolutely
necessary for all pupils if they were to become cultured ci ens
They pointed out that science and mathematics constitute only a
part of the curriculum, and that not only should each pupil know
of Newton and Faraday and their work, for example, but equally
should they know and aepreciatg the contributions of Shakpeare
and Goethe.

It was emphasizied that Soviet educatori do not believe in
science survey or general science courses. They feel that the
pupil- must learn the fundamentals of every field of knowledge,
and that courses in "general science" were inadequate because
they did not give the pupils a sufficient knowledge of the funda-
mental& Soviet educators say they are not surprised that other
countries following this kind of instruction complain about short-
ages of scientists and engineers. They assert that there is no
shortage in the U.S.S.R. of students who deaire and are prepared
to make careers in science and engineering, and they attribute
this circumstance to the basic wientific training they were getting
in Soviet schools. It seems appropriate to point out that the
planned Soviet economy enables Soviet officials to atate that they
experience In° "shortages" of trained manpower, since quotas
assigned fo them are normally filled.

In chapter I, reference has been made to the parallel method
presentirm subject matter. This practice is especially evident

in the teaching- of science and mathematics. Soviet educators
believe that there should be dose integration in the teaching of
these subjects rather thin the proersntation of them as discrete,
independent entities. Thus, physics, chemistry, and mahematics
are taught in each of the grades I through"10, and the attempt is
made to have the concepts taught in one subject reinforce the
concepts taught in the other subjects. Systematic study of physics
and chemistry with the aid of mathematics is introduced at
appropriate levels.

Even in instruction in mathematics the parallel method of
presentation is followed. Algebra, geometry, and trigonometry
for example, are each taught in the 9th and 10th grades. By thi3
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Moore 1.Trortor iris is 1116 rode.

method Soviet educators believe that pupils will understand these
branches of mathematics and their interrelations more thoroughly.

ORATION TO POITTIOINIC MUUNINO 0

While chapter III goes into detail on the present Sqviet
emphasis on polytechnic education, it is well to point out that
this trend is reflected in the science and mathematics programs
in the schools. Everywhere we went we were told that one of the
chief aims was to link education closer to everyday life. To
achieve this goal every effort is made to teach as early as pomible
understandings of scientific principles go that pupils can then
relate them to the polytechnic training they will receive in the
workshops, in the factories, and on the collective or state farms.
In our visits to schools and factories we were shown numerous
instances where pupils were attempting to put to practical use
theoretical kpowledge they had Reined in the classroom.

ammo minas or Tau CUlltallaKUNI

, The curriculuni of the schools is prescribed for all grade levels
and is essentially uniform throughout the U.S.S.R. Science and
mathematics play significant roles in the total instructional ct

pattern, occupying 31.4 percent of the student's time in the corn..
pley) 10-year school. Science and mathemitlics are also taught
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in the vocational schools and the technicums, but not as deeply
or as far as in the,complete 10-year school.

The percentage of time devoted to different areas of study in
the complete 10-year school' follows :

Curricular Concentration, Grades 1 Throudgh 10

Humanities and social studies
Science and mathematics
Polytechnic educations
Physical education -

F

Percent

48.0
31.4
13.2
7.4

1 Includes technicaldrawing.

This breakdovitn of time devoted to various broad areas of
'study does not reveal the true importance given to `science and
mathematics because instruction in the .elementary grades (1
through 4) is what might be called general or basic education,
and the inclusion of these grades in the preceding computation
tends to magnify the significance of the humanities and social
sciences in the total curriculum. The following breakdown, rising
only grades 5 through 1Q, perhaps gives a more realistic picture

If time allocation

Curricular Concentration, Grades 5 Through 10
Percent

Humanities and social itudiei 42.2
Science and mathematics 33.8
Polytechnic education' _ 17.0
Physical education _. 7.0

1 Includes teelh'iical drawing. .

. Mathematics is regarded by Soviet educators as a very impor-
tant*ubject. Of the total of 10,617 hours ,of instruction in the
complete 10-year school, 2,023 hours, or 19.1 percent of the total

_Awe, is devoted to mathematics. Only Russian language and

.

literature ,856 hours exceed the time given to mathematics
instr Mathematics is taught 6 hours a week in
grade except the last half of grade 10, in which it is tau
hours a week.

Unlike schools in the United Sates, Soviet schools do not otter
courses in chemistry, physics, and biology integrated into 1 year
each. Instvd they spread instruction in these subjects out over
a, number o years, beginning with biology in grade 4, physics in
guide 6, and chemistry in grade 7. The number of hours devoted
to these subjects at the various grade levels is showh in. table 2.
It is true, however, that much, of the material taught in -these

1 therritilluntinui that ineeirect pkior to the changes announced in 196.. See appendix I. table Di
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courses is taught in U.S. schools at equivalent grade levels under
the title of science or general science.

The science and mathematics curriculums in detail including
the number of hours devoted to each of the topics, are given in
this chapter in the sections dealing with the teaching of biology,
chemistry, mathematics, physics, and astronomy.

Table 2.-- Science and mathematics curriculum in the
general 10-year school'

(Two figures for 1 gradein a column indicate the number of hOurs for
each half-year)

Name of sul)ject

:Mathematics
Biology
Physics
Aattonomy
Chemistry

Number of hours a week in grade

1 2 3

2 3 4

6 6 6 6
2

6

7

6
2
2

7

8

6
3
3

- -

2

8

9

6
2
3

2

6
1

4/3

2

6/5

4
1

4

Total hours

By the
week

12

59.5
1212
15.5

1

10

By the
year

13

2,023 a
408
527
34

340

GENERAL TEACHING METHODS

The classes we observed were conducted almost exclusively by
the lecture-recitation method. The teacher* would discuss the
lesson for the day and then call upon the pupils to recite, or to
workout problems at the blackboard in front of.the class, or to
.perform a demonstration. At the conclusion of his recitation or
performance, the pupil would receive a mark which would be
recorded in the teacher's record book and in the pupil's noteboqk
as well. The marking system employe' a throughout the U.S.S.R.
is 5 for excellent, 4 for good, 3 for passing, 2 for unsatisfactory,
end 1 for failing. These marks are used universally, whether for
a recitation, a quiz, a final examination, or for a final course grade.

Most of the, science and mathematics classes that we visited
had enrollments of bet*een 20 to 30 pupils. In no classes or
laboratories were there individual seats for pupils. Rather, the
pupils sat itif pairs or, in some instanges, three at a desk. All work,
even computations and sketches, had t done in pen and ink
by the pupils. Usually written work very neat, but some-
tithes, if errors were made; it was quite messy since the errors
could not easily be erased. The main purpose of requiring pen

1 Curriculum plan in effect In 50 percent of the schools in the R.S.F.S.R. in 1988-89. For thecomplete curriculum, see appendix 14 table B.
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and ink, we were told, was to inculcate on the pupils habits
neatness and accuracy in their school work.

An atmosphere of strict discipline pervaded each classroom.
The authority of the teacher seemed unquestioned, and the pupils
seemed to strive to make favorable impressions by answering
questions and otherwise performing as the teacher wanted them
to. It is our impression that the classroom demeanor and the
instructional methods Awed, were generally uniform throughout
the U.S.S.R.

Formalism and rote learning characterize Soviet classroom
instruction for the most part. Undoubtedly this aspect of educa-
tional practice is fostered by the piescribed uniform curriculums
and the desire on the part of teachers to see that their pupils
master the assigned material and be able to ,pass the required
final examinations, the content of which are likewise prescribed
by official syllabuses. Since teachers are to a considerable extent
judged by the performance of their pupils in these examinations,
it is only natural for them to orient their instruction and teaching
methods toward this goal. Under such circumstances a favorable
climate for originality and initiative evidently does not exist.

Our observation of excessive formalism in Soviet instructional
methods is supported by many Soviet educators themselves. In
an article prepared for The American Mathematical Monthly,
B. V. Gnedenko, professor of mathematics at the University of
Kiev, writes :2

Even now there is still a-serious percentage of students to whom the spirit
of mathematical thinking remains alien. Frequently, such pupils even
learn the contents of the course fairly well, but their knowledge in this
connection remains formal, and a comparatively insignificant change in
the conditions of the problem lands them in serious difficulties. . . . More-
over, I think that there is a certain amount of formalism in exposition in
some textbooks as well. Thus, for example, for the first five years a pupil
is occupied with arithmetic and during these years an enormous number
of problems are solved. . . . As a result, the students mechanically learn
these rules and their thinking is not prepared for a conscious approach
to each problem.

A further example of some dissatisfaction with science instruc-
tion is given in an article, "On the State of Physics Teaching in
the Russian Republic," by G. P. Evronin of Moscow in Fizika v
Shkole (Physics in the School) :3
amomm,

2 B. V. Gnedenko, "Mathematical Education in the U.S.S.R.," The American Mathematical
Monthly, Vol. 64, No. 6 (Menasha, Wis., and Buffalo, N. Y.), June-July 1957, p. 898. (Trans-
lated by J. St. Clair-Sobell and W. H. Simons.)

a This quotation is taken from "On the State of Physics Teaching in the Russian Republic,"
Science Education, Vol. 43, No. 3 (Albany, N. Y.), April 1959. pp. 270-274, which is a trans-
lation by I. D. London from an article by G. P. Evronin in Fisika v Shkole (Physics in School),
1968, Vol. 16, No. 6, pp. 48-49.
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Problem solving is of greit value in the teaching of physics, but there are
teachers who misuse this activity and make of it a goal in itself, as they
try to run through the solutions of all problems listed in the physics exer-
cise book. Teachers frequently pay great attention to carrying out com-
putational operations and fail to explain the physical meaning of a
problem.
When it comes to problem solving, students are frequently not encouraged
to go at it on their own. Frequently, all they do is copy into their note-
books what is written on the board, at times even repeating mistakes
committed there.

In conclusion Mr. Evronin states:
The weak knowledge of physics with which our students graduate should
disturb everyone. In the 1958 --59 school year the teachers and leadership
of the schools and of the organs of popular education shall have to strive
for a radical change to the better in the teaching physics and for a rise
in the level of knowledge in this subject.

Soviet educational research has for several years been seeking
ways to improVe teaching methods in subjects such as physics
and chemistry. The recent emphasis on polytechnic education
has provided certain avenues of research in this direction, and
the results appear to be encouraging. In a number of experimental
schools, the combining of theory with practical work and appli-
cations of theory td real situations in industry and agriculture
has reinforced the knowledge learned by pupils through other
methods. For example, in the teaching of physics, results of the
experimental programs were that pupils solved practical problems
better, developed better habits, performed more efficiently in the
laboratories, acquired richer language, and 1)ossessed a firmer
command of techQical terms than did pupils in the regular
physics classes. At the same time, teachers and pupils in the
experimental schools were able to solve a number of problems
relating to the polytechnic education curriculum. Although the
regular students achieved somewhat higher percentages of 5
marks, they failed to perform as well in the applications of
knowledge as the experimental group.

A similar experience was recorded in regard to experimental
classes in chemistry, where the industrial uses and applications of
chemical substances were studied in practical ways. Although
the students in regular classes received higher grades, those in
the experimental schools reflected higher motivation and interest,
and they understood better the relationships between theoretical
knowledge and industrial techniques. The same kind of result
came from experimehtal biology classes that used much field work
and actual study of plants and animals in heir natural conditions,
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in addition to tollowing. a prescribed schedule of inside clasiworkand textbook assignments.
In our talks with Soviet educators, some of them readilyacknowledged that traditional methods of teaching had neglectedthe relations between theory and practice and that improvedteaching practices were now needed and being developed. Thisstep appears to us to be also linked to the large enrollments inSoviet secondary schools in recent years.

QUIZZES AND EXAMINATION

Occasionally, written quizzes covering a few problems orquestions are given b'y the teacher to the entire class. A quizmight require a part or the whole of an academic period. Sincepupils always sit at least in pairs, paiallel but different sets ofquestions are given. Examples of quizzes given in various subjectscan be found in the sections dealing with the teaching of specificsubjects.
At the end of each term a written course examination is givenin each subject. "These examinations extend over several days inorder that pupils can prepare for them. At the end of the 7thand 10th years, comprehensive written and oral examinationsare given, lasting over a period of 3 to 4 weeks. The passing ofthese examinations makes the pupil eligible for admission to thenext higher level education. These examinations are preparedlocally in accordance with State manuals, specifying the topicsto be covered and the kinds of questions to be asked.'

TEXTBOOKS

Textbooks at all grade levels in Soviet schools are purchased bythe pupils. Since they are published by the Government in greatquantities at cost and are printed on lOw-quality papei comparedto American textbook standards, they are relatively inexpensive.The authors of the textbooks are Soviet educators who have wonout in competition with others. In addition to prestige, con-siderable financial remuneration accrues to the successful author.An interesting aspect of most Soviet science and mathematicstextbooks is that there are separate books for theory and separatebooks for problems and exercises.

ENRICHMENT PROGRAM

The requirements that all pupils follow a prescribed curriculum
4 For a more complete discussion on exathinstions see W. K. Medlin and G. Myro, Informationon Education Around the World, No. 6, Washington, U.B. Department of Health, Education,and Welfare, Office of Education. October 1958.
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does not allow them during the regular school hours to explore
and develop their special interests and abilities in specific subjects.
However, these natural propensities are encouraged by means
of an organized program of extra-curricular activities called
"circles."

Each subject-matter teacher is expected to direct a "circle" or
club activity in his or her subject specialty or related specialty
during after-school hours at the school or Pioneer organization.
For this work the teachers are paid hourly wages which are in
addition to their regular salaries. Also, pupils may pursue their
bents in the Pioneer Houses or Palaces which have been established
to foster cultural, scientific, and physical activities of Communist
youth. Trained leaders and teachers are employed in the Pioneer
Palaces to direct the various programs which are conducted during
after-school hours, evenings, and Sundays.

"Circles" in science and mathematics include such clubs as
radio, aviation, chemistry, gardening, and'mathematics. In School
Number 204 in Moscow, for example, we were told the "chemistry
circle" was working on special projects in qualitative and quanti-
tative analysis. In another school we saw posted on the bulletin
board in front of a mathematics class some difficult theorems

and problems which were solved by members of the "mathe-
matics circle."

A program which has done much in stimulating pupil interest
in mathematics is that of the school Mathematical Olympiads.
This activity was begun in 1934 by the University of Leningrad
and has subsequently spread throughout the Soviet Union and,
in some degree, to other countries. These Olympiads are written
contests in the solution of problems that are more difficult than
those ordinarily given in schools. These contests are held annually
in most of the larger cities, and prizes and other suitable recog-
nj.ion, such as certificates, are given to the winners. The
Olympiads assist to a considerable extent in the identification of
mathematical talent. Many of the present outstanding Soviet
mathematicians and professors in higher educational institutions
are former Olympiad winners.5

A newly developed program is now underway, designed to
stimulate interest in mathematics and to over theory and prob-.
lems over and above that given in the regular curriculum. Dr.
A. N. Kolmogotov, an outstanding mathematician and a member
of the U.S.S.R. Academy of Science, has urged that special classes

An account of these Olympiads and some of the sample problems given in them appears In
the article by B. V. Onedenko, referred to in an earlier footnote of this chapter.
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be organized alter regular school hours. These classes are tomeet one or two times a week over a period of 3 years. A programof this type, organized by interested teachers of the PedagogicalInstitute and schools in the city of Ivanovo, a textile center, isnow in operation. We were told by responsible Soviet educatorsthat the University of Moscow will adopt this idea, and otherinstitutions are likewise expected to do so. It is also hoped thatthis kind of program will spread to other disciplines.
Special schools for pupils gifted in dancing, music, and dra-matics have existed for a long time in the Soviet Union and arewell known. There apparently has been some consideration givento the establishment of schools for children who show specialaptitudes for the sciences.6 But in our talks with Soviet educatorsthere was no evidence that there are immediate plans for them.

a

LABORATOMES, EQUIPMENT, AND "AMITIES

For the most part the science laboratories we saw had a dualfunction. They were used on some days as lecture rooms fortheory -purposes and on other days for laboratory work. Eachdesk, which was occupied by two or three students, was providedwith electrical and gas outlets. In rural areas, spirit lamps wereused rather than bUnsen burners.
In advance of tb# meeting of the laboratory class, which alwaysruns consecutively' for two academic periods of 45 minutes eachwhereas lecture classes generally meet for one period at a time,the equipment would be placed on each pupil's desk by theteacher and the assistant. Almost every science teacher had anassistant whose duty was to assist with laboratory instructionand the care of equipment The assistant would usually be a

person who is planning to become a full-fledged teacher and whois currently enrolled in a pedagogical institute in evening studyor by correspondence.
We asked Soviet ,educators about their seeming preference forthe method of combination lecture-laboratory rooms as compared

to the common practice in schools in the United States, in whichpupils set up their own equipment in separate laboratory rooms.
We were told that actually they prefer the separate classroomand the separate laboratory, but due to the shortage of school./
buildings brought about by war devastation and expanding en-
rollments, separate laboratory rooms were out of the question,
generally speaking, at the present time.

e Nikolai Nasarov, "Schooling for Future Scientists," U.S.S.R., Jan. 1959, No. Z (28). Ens-busy of the Union of Soviet Socialist Republics in the U.S.A., p. 37.
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Adjoining each lecture-laboratory room was a preparation and
Ai a room for the teacher and the assistant. At the schools we
visited these rooms seemed to be amply stocked with the equip-
ment and materials needed by the pupils. For example, there
would be approximately 25 bottles of the reagent to be used, or a
similar number of microscopes or voltmeters. Thus, each pupil
in the class would be provided with the necessary equipment and
materials to perform experiments, a number of which we observed.
We did notice, however, that in the chemistry laboratories none
of the students wore protective rubber aprons.

There also appeared to be available an ample supply of audio
visual aids--charts, models, specimens, projectors, etc. In some
of the schools some pupils were trained to be projectionists.
Almost every science room had pertinent wall charts hung on the
walls and specimens and models on display in cabinets. In slide
rule instruction, -which is part of the curriculum in the regular
10-year school, each pupil is loaned a school-owned slide rule on
which to learn and practice.

Although it seemed to us that in the schools we visited the
facilities and equipment were generally -adequate for effective
science and mathematics instruction, apparently this situation is
not true in all the schools of the Soviet Union. The article by
G. P. Evronin previously referred to in the section on general
teaching methods states :er

The proper organization of physics teaching is rendered difficult in schools
not having physics rooms. Altogether 19 percent of the schools in the
Russian Republic are like that.
In many schools, including those having separate physics rooms, the main-
tenance of apparatus is not satisfactorily handled, for example, in School
No. 2 in Prokop'evsk (Director A. P. Kobzeva) and in School No.
4 of Kemerovo (Director E. G. Ginzburg).
In these schools pieces of apparatus in good repair are not, as a rule,
separated from thole out of commission; on the same shplf all kinds of
devices are mixed up.

The Teaching of Biology

Like other subjects in the Soviet school curriculum, biology
serves as a means of general education by acquainting pupils with
the facts of the biological world in which they live. Also, the
course in biology should provide a certain amount of technical
training. The aims of the course are as follows:8

lb
T d. P. Evronin, op. cit., p. 273. "'
s Prot/rummy erwistei *Moly. Riologlia. (Syllabi for secondar? school. Biology.) Moscow,

Uehpedgis, 1983. Pp. 1 S.

1
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risers ligelegy pwpi Is.

To give systematic, basic knowledge if the biological sciences.To help in forming in pupils a materialistic outlook.
To reveal the harm of superstition and prejudice.
To acquaint pupils with the achievements of Soviet science in agrarianproduction.
To inculcate on the pupils practical knowledge by work in school labora-tories, collective farms, and motor tractor stations.
The course of biology in the secondary school includes thefollowing sublects: Botany, zoology, anatomy and physiology ofman, and princciples of Darwinism.

BOTANY

In the course in botany the pupils are taught the fundamentalsof plant life and development. In grade 5 they study the struc-ture and life of plants. They learn about seeds and sowing,growth of seeds, roots, nutrition of plants from the soil, and theformation of organic matter. They are taught the function ofgreen leaves and the interrelation between green plants and livinganimal organisms. The fertilization and reproduction of plants
are explained in an elementary way.

In a fifth grade class in biology the teacher, a graduate of a2-year teacher training institution and currently enrolled in athird year program of teacher education by correspondence study,was explaining, by means of charts, the parts and composition
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of blossoms and leaves. Flowers were distributed among the
children, and they were asked to identify the parts and their
functions. Pollinization was explained in the textbook and by
the teaoher.

In the sixth grade the botany course begins with a review of
the work of the fifth grade. They then study such useful plants
as .potatoes, cabbages, wheat, corn, and flax. Each of these plants
is analyzed from the point of morphology, and techniques of
cultivating them are stressed. In studying potatoes and cabbages,
pupils are taught the square planting method as well as methods
of 'planting seedlings. The growth and reproduction of trees,
particularly apple trees, are also studied in this grade.

In studying the characteristics and growing of wheat, pupils
receive an elementary picture of various periods of plant growth
in the light of the Lysenko theory. The pupils are asked to
demonstrate vernalization in plants in the school plot or in the
domestic environment. They study the peculiarities of corn and
its importance to the national economy. They learn how the
growth of corn has been made possible in the northern area of
the U.S.S.R. The problem of mechanizing large-scale agricultural
production is ,taken up. Excursions, slides, and movies are used
to acquaint pupils with these processes.

On the development of new types of plants, the theory of I. V.
Michurin is studied. According to the Soviet syllabus for this

Figure 24-41x* rook biology chns, Limbered.
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grade, Michurin scientifically proved the possibility of remakingthe nature of plants.
The school plot is widely used as a means of teaching practical

knowledge of botany. Every school we visited had a school plotwhere plants and fruit trees were grown. During the growing
season while school is in session, the pupils are required to spendseveral hours a week in labor w9rk in the plot. During the summermonths pupils are given definite assigned periods in which they
are responsible for the care of the plot. Profits from the produceof the school plot are used in various ways for the benefit of the
school and the pupils.

ZOOLOGY

The 4ourse in zoology (grade 7) gives an elementary picture ofthe historical evolution of the animal world. The pupils aretaught how coordination of all the organs in animals is achievedby means of the nervous syatem.F The teaching of Michuriy andPavlov are introduced in an elementary way. The study of animallife .begins with the simplest forms 'and procede:s to the complexones. The great variation in the forma of life and their adapta-bility to the conditions of their environment are stressed.
The course commences with a study of one-celled animals,

followed by, hydra, worms, and mollusts. Insects are studied next.
Besides learning about the structure and behaviour of iniects,
pupils learn about those which are harmful to agriculture and
which are disseminator.; of disease, as well as those which areuseful to mankind, such as bees.

Fish are studied next. Three or four saniples of fish from freshand salt water are studied according to the species selected bythe teacher. In studying the various kinds of fish the pupils aretaught how to safeguard and improve the fisheries in the U.S.S.R.
Although amphibians have little connection with the national

economy, they are studied because of their great importance inthe understanding of the animal world. The study of rtIptiles
reveals the life of the vertebrae.

The unit on birds includes a broad range of material. For
example, in the study of dovfs and other birds with ch the
pupils are acquainted, the likeness in the embryo stage to reptiles
is pointed out In the atudy of domestic birds, such as geese,
ducks, and turkeys, the biological relationship of tiled to their

4
wild ancestors is analyzed.

The. unit on mammals discusses the characteristics of this most

a.

c
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highly developed form of animal. The pupils study the brain
structure and reproduction of vatious kinds of mammals.

The course in zoology concludes with a picture of the historical
evolution of the animal world and the influence of environment
on the changing conditions of 'life on the earth. The problem of
the origin of man is also treated briefly.

We visited a seventh grade class in zoology at a rural school
south of Moscow. The lesson was on the comparative anatomies
of man and monkey. A chart showing the anatomies of the two
was. on a stand in front of the classroom. The woman teacher
lectured for awhile and then called upon several pupils to recite.
We noted that the room seemed well provided with plants, charts,
models, specimens, and other visual aids.

ANATOMY AND PHYSIOLOGY OF MAN

The course in anatomy and physiology of man is taught in
grade 8. The purpose is to give pupils a knowledge of the human
organism and baic information which will help to safeguard and
strengthen health. In the process of this study the pupils become
acquainted with the work of some of the Russian scientists. The
contribution of the eminent scientist, Pavlov, is especially noted.

The first unit is on the bone and muscular system, followed by
one on the organs of circulation and the influence of the nervous
system on the heart and on the blood vessels. The nett theme is
organs of respiration. Here are also taken up problems of hygiene
and ways of preventing disease carried through the air. Informa-
tion on tuberculosis and its prevention is given.

The next topics treated are organs of digestion and metabolism.
The importince of vitamins A, B, C, and D is stressed. In the
study of the nervous system the pupils are informed about its
structure and the roles of labor and rest in producing well-being
and health.

While learning anatomy and physiology, pupils are required fo
dissect animal organs and study them by means of microscopes.
They must know the bones of the skeleton and be able to point
theni out on their own bodies. They are also expected to know
the -functions and loattion of the lungs, h4art, stomach, liver,
and appendix and be able to take the pulse.

PRINCIPLES Of DARWIPSSM

This subject,- which is given in grade 9, teaches about the
origin of life together with the history of evolution in the orgaiie

I.



4

S

56 SOVIET EDUCATION PROGRAMS

world, including the problem of the origin of man. The conceptof evolution is the main theme of the course.
The first unit deals with organisms and their environment&The diversitysof organisms and their adaptibility to environmentalconditiois is explained. This is followed by a section purportingto give proof of evolution. A comparison is made between theteachings of Darwin and the French naturalist J.-Lamarque.The third unit is divided into the following: Inheritatice andvariability ; variations in cultivated Wants and domestic animals;Artificial selection ; and the origin of species. Michurin's theoryis included in the presentation of the evolutionary theory byDarwin. Also, attention is paid to the research work in'hybridiza:lion by N. V. Tsitsina and the American naturalist LutherBurbank. The theoretical study is expected to be closely related topractice in plant growing and animal breeding.

The concluding theme of the, course deals with the origin andevolution of life on earth. Engels' theory is treated, followed byan explanation of the hypothesis of A. P. Oparin, which treatsthe problem of the origin' of life. from a materialistic point ofview. The origindof man is the final topic taken up.
Great importance is attached to the organization of naturalistwork in the schools. It is the duty of the teacher to inculcate onpupils an understanding of, and love for, plants and animals, toawaken interest in the study of them and in the safeguarding ofthe natural resources and.welth of their native land.

e

MITIOCHIS USW TO STRINOTIMN KNOWLIDOI 1111101.001r

Mention has already been made of the new emphasis onpolytechnic training in the schools of the Soviet Union, and theuse of school plots to provide an opportunity for, pupils to performmanual labor and also to gain practical first-hand knowledge withgrowing things.
In rural areal, where there is naturally strong emphasis onigriculture, excellent opportunities are-available to develop proj-ects which increase the knowledge and understanding of biologicalsciences. At the rural 11-year school in Gorki7Leninikie, nearMoscow, this program has been well planned. At a short distancefrom the school there" is an Institute of Genetics, a componentof the Academy of Agricultural Sciences. Arrangements- havebeen made whereby the school and its pupils assist the researchworkers of the Institute.

In the fourth grade pupils groy, vegetables in the school plot,and in the fifth grade they grow soft and hard fruits as well. In
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the sixth and seventh grades they grow corn for the Institute in
a 6-acre plot. As well as tending the plot during the growing
f,eason when school is in regular sLKsion, the pupils work in shifts
during the summer months for 18 days, 4 hours day.

In the eighth grade the pupils receive theoreticill instruction in
slant growing.t During the following summer they work in the
fields of a nearby collective farm where 25 acres of land are
resented for their use. In addition, in May while they are still
in the eighth gTatle_aild in September and October while they are
in the ninth glade, they work 2 full days a week at this farm.-
During this period they; grow barley, corn, cabbage, potatoes,
and carrots.

In the ninth grade the pupils rtkeive theoretical instruction In
animal husbandry. In conjunction with this study there is
practical study at a nearby livestock farm attached to the Institute
of genetics.' The pattern of practical instruction with livestock
is similar to iti-at employed the study of crops, the pupils com-
pleting this work in the fall during their 10th year. In the 10th
and 11th years, since this is an experimental 11.-year school, the
pupils study the electrification and mechanization of agriculture.
As well as learning how to operate tractors and cosnbinea, the
pupils also learn about the care and repair of these machinett,
and they are refired to give. practical demonstrations of their
knowledge.

At a city school in Moscow which we visited, a nature -study
room is assigned to the seventh grade as a special project. In
this room were an aquarium, birds, and such.' animals as rabbits,
guinea pigs, and mice. The seventh grade pupils were divided
into groups of 5 pupils who, in rotation, had responsibility for
feeding and taking care of them. In this school and several othet
schools visited, pupils were required to water and look after the
plants which were present everywhere.

At several of the. schools, children were working at prof
involving the breeding and raising of rabbits. They built the
cages and* fences, fed the rabbits and took part in selling them.
The money earned was used to defray the cost' of various school
activities,* such as excursion trips.

11114X00Y CURRICULWA

Following is a topical outline of the official curriculum with
hours of instruction for biology taught in grades 5 through 9 in
the regular 10.yeax school :9

Wig pp. IV I.
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Figure 2-4.--"Socially useful work" at rural school. Building a rabbit peg.

Biology Curriculum, 10Year School, Grades 5 to 9
BOTANY

Grade 5 (66-itre.)
Introduction (1 hr.)

I. Plants in nature and in agricultural economy (4 hrs.)
IL Cellular structure of plants (3 hrs.)

III. Seed and sowing. Growing of seeds (14 hrs.)
Practical works and demonstration
Excursions

Iv. Roots. Nutrition of plants ffinl soil (10 hrs.)
Practical work and demonstration

V. Leaves. Formation in plants of organic substance (8 hrs.)
Practical work and demonstration

VI. 'Stems. Movement and depoitiun of su
Practical wqrk and demonstration

VII. Reproduction of plants (Y4 hrs.)
Practical work and demonstration
Excursions

VIII. Plants. Live organisms (3 hrs.)
(Respiration, nutrition, growth, a d reproduction)

P

ces in plants (9 hrs.)

lh Grade 6 (66 hrs.)

Review of the results of summer work (2 hrs.)
I. Cultivation of plants (9 hrs.) IP

.

1



SCIENCE AND MATHEMATICS

II. Particular plants and their cultivation (21 hrs.)
a. Potato (4 hrs.)

Practical work and demonstration
b. Cabbage (3 hrs.)

Practical work and demonstration
c. Wheat (4 hrs.)

Practical work and demonstration
d. Corn 44 hrs.)

Practical work and demonstration
e. Flax (2 hrs.)

Practical work and demonstration
f. Apple trees (4 hrs.)

III. Ripening of fruit (5 hrs.)
4, Demonstration

'IV. The basic group of plants (26 hrs.)
a. Bacteria (4 hrs.)

fr b. Algae (3 hrs.)
c: 1ik4shrooms (4 hrs.), d. Li6en (1 hr.)
e. Moss (2 hrs.)
f. Fern eype of plants (3 hrs.)
g. Gymnospermous plants (3 hrs.)
h. Angiospermous plants, (6 hrs.)

The study of these, plafits should be supported by demonstration,

59

practical work, and necessary excursions in the spring, and visit-
ing hothouses. The excursions are carried out during special
allocated hours during the week.

AT. General Picture of Evolutioh of PlaiTts.on Earth (3 hrs.)

ZOOLOGY

Grade 7 (99 hr..)

The review of summer experiences (2 hrs.)
14.

Introduction (1 hr.)

I. t.Simplp animals (4 hrs.)
II. Coelejterata (intestinal) 43 hts.)

Worms (6 hrs.)
4P

Iv. Mollusks (3 hrs.

V: .4eropoda (16 hrs.)

VI. Vertebrates (47 hrs.)
a. Fish (8 hrs.)
b. 'Amphibians (5 hrs.)
c. Reptiles, (4 hrs.)
d. Birdi fie hrs.)
e. Mammals (15 hrs.)

1

4
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This work must be supported by laboratory work, demonstrations, and
excursions.

VII. Mammals in practical use in husbandry (11 hrs.)
VIII. Review (6 hrs.)

ANATOMY AND PHYSIOLOGY OF MAN

Grade 8 (88 hrs.)

Introduction (1 hr.)
I. General view of structure and functions of organisms (6 hrs.)

II. Bone and muscular system (7 hrs.)
III. Blood vessels and circulation of blood (9 hrs.)
IV. Organs of respiration (5 hrs.)
V. Digestive organs (8 hrs.)

VI. Metabolism (7 hrs.)
VII. Skin (3 hrs.)

VIII. Nervous system (17 hrs.)
IX. Development of organisms (2 hrs.)

Review (1 hr.)

PRINCIPLES OF DARWINISM

Grade 9 (34 hrs-)

Introduction (1 hr.)
Organisms, and environment
a. Variations in organisms and their adaptability to conditions intheir environments (1 hr.)
b. Interrelation between organisms and conditions of environment

(3 hrs.)
II. Evolutionary teaching of Darwin )*'

a. Development of historical outlook of nature (3 hrs.)
b. The proof of evolution (3 hrs.)
c. Inheritance and mutations (2 hrs.)
d. Mutations of cultivated plants and domestic animals. Artificial

selection (2 hrs.)
e. Origin of species by way of natural selection (4 hrs.)

III. Michurin's teaching
a. Heredity of organisms (4 hrs.)
b. Theory of development of organisms by stages (1 hr.)

c. Application of 'Afichurin theory to husbandry (2 hrs.)
IV. Origin and evolution of life on earth

a. Origin of life. Development of plant and animal life (3 hrs.)b. Origin of man (4 hrs.) a

i

Review (1 hr.)

a
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The Teaching okhemistry
The aim of the chemistry program in the secondary school is

to acquaint pupils with simple and systematic principles of
chemistry ; have them acquire cheinical facts in accordance with
t he leading theories ; develop in them the ability to observe and
explain chemical phenomena which operate in nature and industry;
and teach them habits of dealing with substances, chemical ware,
and other laboratory apparatus." According to the Soviet view,
instruction in chemistry fosters a scientific, atheistic world view
and educates in the spirit of Soviet patriotism.

Systematic study of chemistry, providing polytechnic instruc-
tion for future vocational applications, begins with grade 7 and
continues through grade 10. The importance of chemistry to the
national economy of the U.S.S.R. is stressed throughout the
program, and in line with this objective at least one excursion
must be conducted each year to a plant employing chemical
processes.

GRADE 7

In this beginning course pupils become familiar with oxygen,
hydrogen, air, water, oxidation, acids, bases, and salts. The
teacher's explanation is usually followed by demonstrations and
independent work in the laboratory. Theoretical information is
given at such level that pupils can understand substances and
their chemical transformations. They receive elementary infor-
mation abo4t types of chemical reactions, about atoms and mole-
cules; and about the law of conservation of matter. They are
expected to be able to read formulas and equations of reactions,
use valence, write equations involving simple chemical reactions,
and calculate the weigh relationships in these reactions.

The pupils become acquainted in this grade with the contribu-
tions of M. V. Lomonsov to the field of chemistry. They are
expected to acquire the following knowledge and skills:

1. How to handle cheri,cal substances, such as acids and alkalis. How to
use test tubes, burners, retorts, apd other kinds of laboratory eqhipment.

2. How to use weights and how to measure volumes of liquids.
3. How to dissolve chemical substances. How to filter, collect gases, and

. wash equipment.

4. How to identify oxygen, hydrogen, acid, and bases.
5. How to record observations and make drawings.

10 R.S.F.S.R. Ministry of Education. Programmy arednei shkoly. Kkimiia. (Syllabi for sec-
ondary school, Chemistry.) Moscow, Uelpedgis, 1958. 24 p.
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In a seventh grade chemistry class that we observed in session,
the lesson was on the exchange of salts. The teacher placed onthe board, one at a time, the chemical substances listed belo'w.
A pupil was called to the board and asked to write an equation
of each reaction, showing the proper number of ions, involved .
and the precipitate.

Exercise 1. Barium chloride and potassium sulfate.
Exercise 2. Lead nitrate and sodium chloride.
Exercise 3. Barium chloride and sulphuric acid.

GRADE S

9

1

In the eighth grade, pupils review the theoretical material ofthe seventh grade and at the same time learn more about re-
actions and exchanges between acids, bases, and salts with theaid of concepts of the gram-atom and the gram--moleCule. Thethree principal themes are : Alkali metals halogens ; oxygen and
sulfur. All these themes have significance in training the pupilsin the mastery of the periodic system of elements by D. I.
Mendeleev.

In the eighth grade chemistry the pupils are expected to learn
how to do the following :

1. To select the proper apparatus for a given problem.
2. To be able to purify chemical substances.

. To be able to test for and recognize sulfuric acid, hydrochloiic acid, andtheir salts.
4. To be able to produce desired chemical products, either directly orthrough intermediate steps.

GRADE 9

The chemistry in this grade commences with a systematic/6'
study of the periodic table of chemical elements and the structure
of matter.

Iii the process of studying nitrogen and phosphorus the pupils
become acquainted with ammonia, nitric acid, and nitrogenous
and phosphate fertilizers, etc. In the study of carbon end siliconthey leirn about solid fuels and their derivatives and about
industries processing materials containing silicon. A.fi a result of
instruction in these grades, pupils are expected to be able to do
the following :

1. To be able to identify well-known compounds such as ammonia, nitric
acid, and carbonic acid.

2. To identify and understand fertilizers.
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3. To conduct simple chemical experiments involving the, elements studiedin this grade.

At a 10-Yeal: sCilool in the Georgian S.S.R., we observed a ninth-
grade class consisting of about 25 pupils. The members of the
class first performed an experiment of producing ,ammonia gas
by placing a vitee of calcite in a solution of ammonium chloride.
In addition to the pupils performing the experiment at their
desks, one pupil performed the experiment in front of the class.

.The pupils were asked to identify the gas produced by its odor.
Then the pupil giving the demonstration in front of the c ssrita
was asked to write a properly balanced equation of the the calcal
reaction on a small portable blackboard as there were no perma-
nent wall blackboards in this classroom. This chemistry class-
roorn was less well equipped than some of the chemistry classrooms. ,in urban areas we visited. Spirit lamps were used instead of
Bunsen burners. A small demonstration table and a periodic
wall chart were the only evidences that this was a chemistry
room. . \ ,

After the eXperiment had been performed and the chemical
equation check4 out, the remainder of the period was spent in
balancing equations of other chemical reactions. The teacher
gave the reacting substances, and a pupil was called to the front
of the room to write a' balanced equation. The teacher would assist
when necessary and also call upon other pupils for help. Pupils
at desks wrote *down in, their notebooks the sleps as they were
completed. The teacher of the class was a middle-aged woman
who wore a white smock and who was a graduate of Tbilisi
State Universifir. She had a woman assistant who was in training
to be a teacher.

c.

GRADE 10

The progr in the 10th grade consists of a study of metals,
Avagadro's Law (awl its applications, and organic substances.
The pupils art taught the physical and chemical properties of
various metals and alloys. The alkali metals, alkaline-earth metals,

.aluminum, and iron are studied.
In the unit on organic matters the pupils learn about the

hydrocarbons and other basic organic compounds. Comparisons
are made between organic and inorganic substances. Funda-
mental tai the study of organic iclemistry- is the theory of A. M.
Butlerov. A new topic being introduced in the 1950-60 academic
year is synthetic higikmolecular compounds to. which 10 ,periods
will be devoted.
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We visited a 10th grade chemistry class at an experimental
school in Moscow. This class of about 25 pupils, of whom only5 were boys, was revie\%:ing for ids final examination in chemistry.Pupils were required to ko to the front of the class and writeclxmical substances in ionic form, showing the proper valences.They were then asked to combine substances and write a balancedequation, indicating the precipitates, if any. One of the examplesworked out during the class was the reaction of aluminum sulfateand barium nitrate. Pus were also required to explain thebasis for arrangement of chemical elements. On the walls aroundthe room were charts showing the industrial uses of various
chemical compounds. The teacher of this class was a youngwoman wild' apparently knew her subject and appeared to bean effective teacher.

SOME EXAMPLES OF QUIZZES IN CHEMISTRY

During our visits to schools we obtained samples of quizzeswhich had been given' *iwring the year. Following are some ofthe quizzes which were given and which serve to show the levelof work required in various grades :

A Seventh-Grade Quiz (Given in April 1959)
1. What do we call a salt? Give definition, write the formulas of three salts,and name them.
2. Determine the pergntage of copper and oxygen in cupric oxide.
3. What is a gram-atom? How many gram-atoms of oxygen are containedin a gram-molecule of carbon dioxide?
4. 'How many grams of hydrogen are produced by the action of sulfuricacid on 0.5 grams of zinc?

. 4
An Eighth. Grade Quiz (Variation No. 5)

1. Which reactions are classed as exothermic and which endothermic? Givean example of each type of reaction.
2. Write the following formulas:

a. Zinc sulfide
b. Zinc sulfite
c. Zinc sulfate C'

3. What regent is used to test for sulfuric acid and its salts?
4. State the rule for dissolving sulfuric acid in water. ,
5. What weight of phosphorus will be necessary in order to obtain 142grams of phosphorus anhydride. The atomic weight of phosphorus is 81.

A Ninth Grade Quiz (Given in January 1959)
1. Judging from the location of chromium in the Mendeleev periodic table,write the formula of chromic anhydride and of chromic acid..



2. What is the d
what princi
periodic to e?

3. Write the s uation foi the reaction between the following substances:
a. Cesium oxide and hydrobromic acid.'b. Strontium hydroxide and nitrous acid,
c. Hydrogen sulfide and calcium hydroxide.
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erence between short perils and long periods, and on
e is each long period subdivided into rOvs in the Mendeleev

4. In the Mendeleev periodic system what place is occupied by arsenic?
Describe the_ properties of arsenic. Is it metallic or nonmetallic, and how
does it combine with oxygen and hydrogen?

A Ninth Grade Quiz (Given in April 1959)
1. Ammonia was passed through 200 grams of a 10 percent solution of

nitric acid. What salt and how much of it was formed in the solution
if the amount of ammonia used is assumed to be in excess?

2. How is ammonia converted to ammonium sulfate?
3. Briefly describe the properties of ammonium hydroxide. Write an equa-

tion to illustrate each chemical property listed, and in each case state the
conditions under which the reaction will occur.

4. Write complete abridged, ionic equations for reactions between the fol-
lowing reagents:
a. Calcium hydroxide and nitric acid,
b. Ammonium nitrate. and caustic soda.

A 10 Grade Quiz (Given in March 1959. Time allowed 45 minutes)
1. Write equations for a series of reactions by which methyl formate would

be prepared, beginning with methane.
2. Describe the characteristic reactions of_ glucose.
3. How would you prepare barium sulfate by an exchange reaction? Cal-

culate the necessary weights of the initial compounds'for the preparation
of 4.66 grams of barium sulfate.

4. Which reactions are called hydrolysis?

CHEMISTRY CURRICULUM

Following is a topical outline of the official curriculum with
hours of instruction for chemistry whichais taught in grades 7
through 10 in the regular 10-year school :"

. Chemistry Curriculum, 10-Year School, Grades 7 to 10f
1 Grade 7 (66 hrs.)

1. Substances and their trlinsmutations (8 hrs.)
2. A s, chemical elements. Principles and laws of chemistry (14 hrs.)
3. Oxygen. Air. Combustion (8 hrs,)
4. Hydroten. Water. Valence (15 hrs.)

11 Ibid., pp. ft.
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5. Oxidation, acids, bases, and salts (21 hrs.)
6. Excursions: water-purification station, oxygen plant, mechanical shop,calcining furnace, etc.

Grade 4(68 hrs.)
Review of seventh grade material (21 hrs., of which 4 are for practicalwork) : (1) interaction Hof acids, bases, and salts among themselves, and(2) experimental.problents on oxidation, acids, bases, and salts.
1. Alkali metals (sodium and potassium) (4 hrs.)
2. Halogens (18 hrs., of which 4 are for practical work)
3. Oxygen and sulfur (23 hrs., of which 3 are for practical work)

Grads O (99 hrs.)

Review of eighth grade work (6 hrs.) "
1. Periodic law and periodic table of chemical elements of D. I. Mendeleev.Structure of matter (26 hri.)

liorus (40 hrs., of which 9 for practical work)
(27 hrs., of whichA for practical work),

Imp

(40 hrs.)
it (4)8 hrs.)

General properties of metals (6licit.)
Alkali metals (4 hrs.)
Alkaline-earth metals (6 hrs.)
Aluminum (6 hrs.)
Iron (10 hrs.)
Practical exercises (8 hip.)

A

2. Avogadro's Law and its application in chemistry (6 hrs.)
3. Organic substances (b4 hrs.)

Basic data on organic and inorganic substances (2 hrs.)
Hydrocarbons (18 hrs.)
Oxygen-containing organic compounds (18 hrs.)
Nitrogen-containing organic compounds (6 hrs.)
Practical exercises (10 hrs.)

4: Preparation for examination (16 hrs.) 14

I

The Teaching of Mathematics
The purpose of mathematics instruction in the Soviet getertilschool is to impart to spupils a definite body of knowledge usefulfor understanding numerical relations of simple situations in the

12 schools operating on new 195849 curriculum are not obliged to do the review.13 Schools on new curriculum will offer this in grade 10, devoting 20 hours less to its study.14 Sixteen hours are devoted for review and preparation for the final examiaatkni.
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real world and for investigating spatial forms.' This knowl-
edge should give to pupils a clear impression of mathematics as
a systematic discipline and thus prepare them to study more ad-
vanced mathematical topics and related subjects. In the process
of studying mathematics, Pupils are expected to test their
knowledge °and prove results through application of methods of
scientifi proof and control. Some Soviet mathematics educators
suggest that pupils should develop skill in organizing and con-
ducting simple mathematical research. The study of mathematics
should also assist in developing grammatical competence and
precision and brevity of expression.

Included in the body of knowledge deemed to be of general
value are the following concepts, skills, and abilities :

1. An ability to carry out arithmetic operations with whole numbers and
fractions.

2. A familiarity with systems of measurement.
3. A familiarity with simple geometric forms.
4. A familiarity with various methods of visual representation of quantita-

tive relationithips (graphs, diagrams, etc.).

POLYTECHNIC EMPHASIS

The recent Soviet emphasis in polytechnic education has resulted
in increased efforts in relating mathematics to problems con-
nected with 'practical life and fundamentals of production. To
achieve this goal, mathematics teachers in recent years have been
urged to emphasize topics which contribute to a better under-
standing of polytechnic education. Specific mathematical topics
considered to be of polytechnic value inc4ide :

1. Approximate computation
2. The use of simple calculating machines and devices
3. The construction and use of tables
4. Functions and graphs
5. Approximate and graphical solution of problems
6. Field measurements
7. Drawing and the use of drawing instruments
8. Accuracy and precision
9. Rounding of of numbers

10. Measurement of inaccessible distances

a

I,la In preparing this section use boll been made of sonie materials containedain tIr. doctoral
thesis, The Mathematics Program ,off the Sqviet Secondary School: lta Status and Ix Gun.,
submitted by Bruce B.. Vogell to the University of Michigan in 1959, 5414pp. For an extended
treatment of mathematics taught in the Soviet Union. see Vogue's thesis.

et

I
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Mathirmatki curriculum In eh. I Omylicw schocM
0

According to the official matheinatics syllabus for the academicyear 1957-58, teachers of mathematics are expected to giveparticular attention to the understanding of fundamental ideas,especially the concept of a function and its graphical descrip-tion." The study of simple functions and their graphicalinterpretations begins as early as the fifth grade. The historical
development and cultural value of mathematics are to be taught,and the contributions of such outstanding mathematicians asEuclid, Archimedes, DeAcartesi, Euler, Gauss, and Lobachevaii
are to be noted.

PARALLEL PRESINUTION OF SUBJECT MATTER

Reference has already been made to the Soviet practice of teach-ing a number of related subjects in the same grade with the aimthat such presentation will contribute to a .better understanding
of the interrelationithips between them, In mathematics, this
approach is achieved by teaching arithmetic and geometry in thefirst half of the 6th grade and algebra and geometry in the lasthalf of this grade; algebra and geometry in the 7th and 8thgrades ; and algebta, geometry and trigonometry in the 9th and10th grades. The parallel treatment of mathematics subjects is_illustrated graphically in the chart above.

pEurgese arassei Oak* sea Mf-48 sichabevi god. Metesifitiass for aftiondarrNeed tor *119174i eskeotyear. Xatbsataties,) liasevw, thispedgis. WT. 44'.
4
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AMITIVAITIC

In grades 1 through 4 pupils study the elementary notions ofthe arithmetic of numbers, and they develop skills in simple
calculations and measurements. In grade 1 they are taught
numeration and simple arithmetic operations with whole numbers.In grades 2 and 3 they build upon and extend these concepts.In grade 4 they are taught composite denominate numbers andsimple fractions. They also learn addition and subtractiOn onthe abacus, which is used extensively throughout the U.S.S.R. in

'commercial establishments in lieu of adding machines. Ptactice
on' tilt; aba strengthens pupils' understanding of number
concepts.

In the fifth grade and the first half of the sixth grade pupilscomplete the study of arithmetic. They learn about combined
operations, divisibility of numbers, operations with fractions,
decimals, percent, ratios, and proportion. The study of decimalsfollows that of fractions, and the fact that decimals are special
kinds of fractions is pointed out.,

In the fifth grade 6 hours of practical work are required.
This practical instruction includes such tasks as:

0

1. The marking of points and the laying out of lines in the field..
2. Measurement of distances in the field with measuring tapes, field com-passes, and by paces.
3. Visual estimation of distance.
4. Use of the cross staff.
5. The laying out of a rectangular plot and the calculation of its area.
6. The calculation of the area of plots of land having the form ofquadrilaterals.

At a school in Kiev we observed a fifth grade class of about 20
pupils performing measurements on the school playground under
the supervision of their teacher:.

In our visit to a boarding school in Moscow, we sat in on a
fifth grade arithmetic. class: The following three exercises con-
sumed most of the 45-minute period

Exercise l.. Find zit 0.7x = 11.5

Exercise 2. Find the value of 431 X [8% X ;4 (24% 11/42)T
Exercise 8. Find the value of[ (1.25 + 8.75 + 4% 4- 8%)

%11 + 045 4.13.6

Pupils were called to the front blackboard to work' out each&anise. In case of exercises 2 and 13, the pupil who commenced
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the problem was replaced in turn by other pupils who continued
the solution of the problem from the point at which the previous
pupil stopped. Systematic, step-by-step soltkrtion of 04- problem,
involving working out component parts and substituting their
values, was strongly emphasized. Pupils at their seats were
required simultaneously to work out these same exercises in their
notebooks. The teacher of this class was a man with 7 years of
teaching experience. He had graduated from a 2-year pedagogical
school, majoring in physics, and was presently enrolled as a 5th-
year student In a pedagogical institute and majoring in
mathematics.

In a fifth. grade arithmetic class in Zagorsk, we observed
arithmetic exercises being worked in class similar to that just
discussed. In one of the pupil's notebooks, under the date of
February 18, 1959, we noted the following two problems with
their solutions

Find the unknown quantity:
Exercise 1. 9%2 + x = 1274

Exercise 2. ths zoo

MOUIRA

The purpose of algebra is to teach the pupils how to generalize
the processes of arithmetic, how to solve algebraic equatidns with
ease and understanding, and how to apply this knowledge in
solving problems in allied disciplines such as chemistry and

. physics.
The teaching of algebra begins in the second semester of grade

6 and continues through grade 10. Topics covered (luring the
study of algebra include solution of equations of first, second,
and higher degree; systems ik simultaneous equations; factoriza-
tion of polynomials ; roots and powers, limits and prOgressions;
exponents and logarithms; permutations and cbmbinations; com-
plex numbers; and inequalities. The theory and use of the slide
rule is taught in grade 9.

At an eighth grade class in algebra in Moscow, the following
problems were assigned to the pupils for homework

Exercise 1.A bus left City A ittr City B, which are 150 kilometers apart.
Three hours after the bus left City A, it had to stop for 20 minutes. During
the remainder of the trip the bus went 6 kilometers per hour faster than it
did during the first 3 hours, and it th ay arrived at City B at the same
time it would have if it traveled au . way at its initial speed without
stopping. Find the initial speed of the bus.
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Exercise f. Solve each of the following systems of equations:
s'Y

and rs+y*=
z 6 4- y = 2- ry = 15

Exercise S. Find the value of: a

71

i[0-84+ (1%v 4%2) X 4.8 1.2 ± 3.75] 1/24)) x (6.4 x 1.35 0.64)
At a secondary school in Kiev the following two problems were

given to be worked out by the pupils during the class period:
Exercise I. Solve the following system of equations:

x
If I 15

. ars + = 34
Exercise S. Write the equation having mots:

5= dan x
+ 6 4 V 6

At the end of the class period this class was amigned the
following problems for homework:

Exercise I. Simplify the expretsiion

1*

Exercise t. Solve the following systems of equations:,

_
12

and
1 ry = 5

z y

V xy =
The teacher of this class had graduated in 1932 under a 4-year

program in the Faculty of Mathematics at Kiev State University
and has been a mathematics teacher in the schools since that time.

p

mammy

The purpose of teaching geometry in the secondary school is
to gibe the pupils a systematic study of geometric figures in the
plane and in space and to develop logical thinking, spatial imagi-
natibn, and ability to apply this knowled" to practical situations.
The practical work consists of measurement of lengths and plane
areas and the determination of surface .. and volumes of
solids, both thpse encountered in technology a e those in practical
daily living.

Qic study of geometry commences in grade 6 and continues
through grade 10.. In grade 6 are studied elementary notions,
such aa fundamental concepts, parallelism, and triangles, con-
tinuing with quadrilaterals aid circles in grade 7. In grade 8,

O

-a
=
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pupils study ratios and proportions of segments, similar figures,
and areas of polygons. In grade 9 regular polygons are taken up,
followed by the metric properties of the circle. About two-thirds
of study time in geometry in this grade is devoted to solid
geometry, the study of which is likewise continued during the
entire 10th graae.

Outside of Moscow in a rural school we visited an eighth-grade
class in plane geometry which was being conducted in the electro-
technic laboratory room. The pupils were working on problems
relating to the areas of polygons. In a 10th grade class in solid
geometry in a school in Moscow the pupils were reviewing in
preparation for their final examinations. Pupils weze called by
the teachele to the front blackboard, one at a time, to carry out
steps in the solution of several problems concerning the inscrip-
tion of geometric solids,. within other geometric solids. At the
conclusion of the recitation three homework problems were
assigned.

In another school we were shown a mathematic classroom in
which no class was meting at the time. A large slide rule was
hung on the wall in the front of the classroom. A number of
mathematics charts and geometric models were prominently
displayed. There was a transit in the back of the room as well as
some pupil-madg measuring instruments.

TRIGONOMETRY *

The purpose of teaching trigonometry in the Soviet schools is
to give pupils essential information pertaining to trigonometric
functions, solution of triangles, and the application of trigono-
metry in the solution of problems related to geometry, physics,
and technology.

Trigonometry is taught in grades 9°and 10. In grade 9 are
studied the trigonometric functions of an arbitrary angle, rela-
tions between trigollometric functions, and finictions of compositez--
angles, and in grvi e 10, solution of oblique triangles, inverie
trigonometric functions, and trigonometric equations.

MATHEMATICS CURRICULUM

Following is a topical outline of the official curriculum with
hours of instruction for mathematics taught in grades 5 through
10, inclusive, in the regular 10-year school :17

1 r Ibid., pp. 25
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Mathematics Curriculum, Y0 -Year School, grades 5 to 10
Grads S

Aarrn nano
(6 hrs. per week, total 198 hrs.)

Whole numbers (20 hrs. classwork 8 hrs. homework)
2. Division of numbers (20 hrs. classwork; 8 hrs. homework)
3. Simple fractions (90 hrs. classwork ; 36 hrs. homework)
4. Decimals (50 hrs. classwork ; 20 hrs. homework)
5. Practical applications (6 hrs. classwork) . The students and teacher will

will use area pear the school for measuring the distances with use of
tape and by steps. They are taught to measure distances by eye, make
angular measurements, and calculate areas.

73

6. Review (12 hrs. classwork ; 6 hrs, homework)

-Grade

(6 hrs. per week, total 198 hrs.)

AR rni rric
(4 hrs. per week in the first semester; total 66 hrs.)

1. Percent (20 hrs. classwork; 10 hrs. homework)
2. Proportion (32 hrs. elasswork; 16 hrs. homework)
3. _Review (14 hrs. classwork ; 7 hrs. homework)

Au3111aA

(4 hrs. per week in the seeend semester; total 66 hrs.)
1. Algebraic expressions ; equa4ions (16 hrs. classwork ; 8 hrs, homework)
2. Positive and negative numbers (20 hrs. classwork ; 10 hill. homework)
3. Operations on integral algebraic expressions (30 hrs, classwork ; 15 hrs.

homework)

Gloom rray

(2 hrs. per week; total 66 hrs.)
1. Fundamental concepti (14 hrs. classwork; 7 hrs. homework)
2. Parallelism (16 hrs. classwork ; 8 hrs. homework)
3. Triangles (32 bra. classwork ; 16 hrs. homework)
4. Practical study (4 hrs.)

The practical work consist of measurement of angles by eye, drawing
parallel lines, and elementary surveying.

Grade 7

(6 hrs. per week; total 198 hrs.)
MAMA

(4 hrs, per week ; total 132 hrt3.)
1. Factorization of polynomials (36 hrs. classwork; 18 hrs. homework)
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2. Algebraic fractions (24 hrs. of classwork ; 12 hrs. homework)
3. Equations of first deiree with ow unknown (34 hrs. classwork; 17 hrs.

homework)

4. Systems of equations with two unknowns (28 hrs. classwork; 14 hrs.
homework)

5. Review (10 hrs. classwork ; 5 hrs. homework)

GIODISTItY

(2 hrs. per week; total 66 hrs.)
1. Quadrilaterals (26 hrs. classwork; 13 hrs. homework)
2. Circles (34 hrs. classwork; 1 i hrs. homework)
3. Practical study (6 hrs.).

Grade 8

(6 hrs. per week; total 198 hrs.)

ALL LA

(4 hrs. per week first semester; 3 hrs. second semester, total 116,hrs.)
1. Powers and roots (44 hrs. classwork; 22 hrs. homework)
2. Equations of second degrees (42 hrs. classwork; 21 hrs. homeworIcY

3. Functions and graphs (12 hrs. classwork ; 6 hrs. homework)
4. Systems of quadratic equations with two unknowns (18 hrs. classwork;

rhrs. homework)

G to METRY

(2 hrs. per week in first semester; 3 hrs, second semester, total 82 hrs.)
1. Ratios and proportions of segments (10 hrs. classwork; 5 hrs. homework)
2. Homotheticity and similarity (18 hrs. classwork; 9 hrs. homework)
3. Metric relations in triangles and circles .(36 hrs. classworlc; 18 hrs.

homework)

4. Measurement of the areas of polygons (14 hrs. classwork; 7 hrs. home-
work)

5. Practical study (4 hrs.)

(6 hrs. per week; total 198 hrs.)
AUNRRA

(2 hrs. per week; total 66 hrs.)
1. Limits (6 hrs. classwork; 3 hrs. homewotk)

2. Progressions (14 hrs. classwork ; 7 hrs. homework)
3. Exponential and logarithmic functions (40 hrs. classwork ; 20 hrs. home.

work)

4. Practical work in using the slide rule (6 hrs.)
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GnowrritY

(2 hrs. per week; tot51 66 hrs.)
1. Reg T1 polygons (12 hrs. classwork ; fi hrs. homework)
2. The length of circumference and the area of a circle (10 hrs. claswork;5 hrs. homework)
3. Solid geometry (40 hrs. classwork ; 20 hrs. homework)
4. Practical study (4 hrs.)

TRIOONOMMY

(2 hrs. per week; total 66 hrs.)
1. Trigonometric functions of an arbitrary angle (10 hrs. classwork; 5 hrs.

homework)

2. Algebraic relations between trigonometric functions of the same angle.
Formulas of reduction (16 hrs. classwork ; 8 hrs. homework)

3. Trigonometric functions of a. numerical argument (16 hrs. classwork;
8 hrs. homework)

4. Addition theorems (24 hrs. classwork ; 12 bra,. homework)

10

(6 hrs. per week; total 198 hrs.) 11

AUMBRA

(2 hrs. per week; total 66 hrs.)
1. Permutations and the binomial theorem (12 hrs. classwork; 6 hrs. home-

work)

2. Complex numbers (12 hrs. classwork ; 6 hrs. homework)
3. Inequalities (22 hrs. clastiworik; 11 hrs. homework)
4. Equations of higher degree (12 hrs. classwork ; 6 hrs. homework)
5. Review (8 hrs. classwork ; 4 hrs. hoinework)

Grown?
(2 hrs. per week ;,total 66 hrs.)

1. Polyhedra (28 hrs. classwork ; 14 hrs. homework)
2. Solids of revolution (20 hrs. classwork; 10 hrs. homework)
3. Review and solution of problems (18 hrs. clahswork; 9 hrs. homework)

TRIOONOMITBY
a

(2 hrs, per week; total 66 hrs.)
1. Solution of oblique triangles (18 hrs. classwork; 9 hrs. homework)
2. Inverse trigonometric functions (14 hrs. classwork; 7 hrs. homework)
3. Trigonometric equations (16' hrs. Glasswork; 8 hrs. homework)
4. Practical exercises (6 hrs.)

18 This curriculum was in use in about one-half of the schools in 1N7-68. A newer curriculumrequiting a total of I hrs. per week was in Ube in the °the schocas.
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6. Review of trigonometry course and solution of geometric pi oblems (12
hrs.'classwork; 6 hrs. homework)

t

The Teaching of Physics

The official syllabus for the physics curriculum in the schoo
sets forth the following aims:

To enable pupils t4) orient themselves correctly with regard to natural
phenomena used 40 understand the basic industrial processes; to understand
basic principles of mechanics, sound, heat, electricity, magnetism, and light;
to understand atomic structure; to serve the goals of a Communist sckciety;
to prepare yetiith for future practical activity; to select a vocation or
profession 'upon graduating; to understand the material world, the inter-
relations of physical phenomena and the objective laws of nature, and the
formation of a materialistic world-view and scientific thought.

Thessyliabus goes on further to say :
The formation of a scientific world view is inseparable from the struggle
with religious prejudices and superstitions. Laws such as the conservation
and transformation of energy, the law on the conservation of momentum,
and the concept of the indestructibility of matter are basic for the atheistic
education of pupils. The reactionary role of the church in the fight with
progressive science should also he pointed out in the physics course.''

t-

RELATION TO POLYTECHNIC EDUCATION

The study of physics is a, necessary element in polytechnic
education. Means of production, such as machines and mechanical
and electric power, are based upon physical principles and
processes. The close relationships between physics and the
fundamentals of production is made clear to the pupils, and the
application of phygical laws and principles to technology is
emphasized. It was a natural consequence, therefore, that we
observed that many physics teachers were also teachers of such
courses as electrotechnics.

An attempt is made, where po,ssible, to, give pupils an oppor-
tunity to apply their knowledge of physics while they are engaged
in their production work. At the factory "Red Proletariat" in
Moscow, we saw a number of pupils working with various kinds
of calibration instruments under supervision of engineers and
skilled technicians. Others were working with electric motors
and machines. We were told that the pupils were expected to
make minor adjustments and repairs to instruments and machines.

Ministry of Education. Prournamy sredissi /Pisa. AstrealoasiiG. (BA-
'abuses for secondary echo& Physics and Astronomy.) Mosecrw. Uchpedgis. 1U$. U p.
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The study of physics commences in the 6th grade and continues
in every grade thereafter through the 10th grade. Elementary
nations of mechanics, heat, and electricity are taught in grades
7 and 8. These same topics are likewise taught in grades 8, 9,
and 10 but in greater depth and more systematically with the
aid of the mathematics which has been learned. Alternating
current, electromagnetic vibrations and waves, optics, and
atomic structure are topic's which are introduced for the first
time in the 10th grade.

ORAN 6

The course in physics begins in the sixth grade with an intro-
duction to properties of matter. Pupils learn units of measurement
and such fundamental concepts as length, area, volume, mass,
weight,' and force. By means of speciftc gravity, pupils .acquire
a knowledge of light and heavy materials.

Concepts of pressure and force are explained by the aid of such
practical applications as building foundations, needles, knives,
cutters, and chisels. Liquid pressure is explained 1?y means of
Pascal's Law. The bouyant forces which act upon a submerged
body are calculated in accordance with Archimedes' Law.

In the unit on mechanical motion are taught concepts of speed
with examples taken, from technology. In the theme, work and
power, pupils learn about simple mechanisms and Iheir applica-
tions to levers and pulleys. Supported by examples of ,water
power and winds, pupils are taught the distinction between
potential and kinetic energy.

The program for the sixth grade requires the completion of the
following 7 experiments

1. Measurement of body dimensions by means of a ruler.
2. Determination of the volume of a solid body by means of displacement

of a liquid.

3. Weight of bodies.
4. Measurement of force with the aid of the spring balance.
5. Use of the plumb line.
6. Use of the barometer in the calculations of atmospheric pressure.
7. Use of simple mechanisms, like levers and pulleys.

GRAN 7

The first part of the course in phy ics in the seventh grade is
devoted to the study of heat. First, upils are given elementary
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notions on the structure of matter, molecules, liquids, and gases.
Then they are taught about the expansion of bodies due to heat,
the transfer of heat, and the measurement of heat Various
kinds of heat eugines are explained and illustrated.

The second half of the course concerns electricity. Pupils learn
how an electric current is produced and how current, resistance,
and -voltage are measured. Ohm's Law is studiO, and pupils
biome acquainted with electromagnetic phenomena. Seven ex-
periments are required, and pupils acquire skills and knowledge
in the following techniques

1. Measurement of .temperature by means or gr thermometer.
2. Use of a calorimeter.

3. Graphical reprAentation of temperature occuriing during the heating
of a 6ody.

Operation of the steam engine and identification of its parts, such as
valves, governors, etc.

5. Operation of the internal combustion engine and the identification of
Its parts.

6. Rules of safety dbring experiments with heat sources and electric
equipment

7./ Ability to read electric instruments.

8.% The assembly of the galvanic battery.
9. Use of the ammeter.
0. use of the voltmeter.

11. Various type of rheostats.
12. Understanding of the calibration orelectric light bulbs.

0

13. Use of thermoelectric devices.

14. Determination 9f the piilarity of the poles of a permanent magnet by
means of the magnetic needle.

15. Deteimination of the polarity of the of an electromagnet by means of
the direction of the current in the coil.

16. The wiring of an electric bell.

GRADE S

The, course in the eighth grade commences with . a study of
mechanics. Pupils learn about uniform motion, uniformly ac-
celerated motion, and inertia, as well as the resolution and
composition of forces. Under the topic of mechanical energy
they study about simple. machines and the law of equilibrium.
Included among the required demonstrations and ixperimetits in
this-grade-are:
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1. Meas.urement of the dimensions of a body by use of the micrometer.
2. Weight of a body.

3. Use of the stop watch.

4. Use of the tachometer.

5. Construction and reading of graphs.
6. Measurement of the power of an electric motor by means of the break-

.

band.
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The study of mechanics is completed during the first part of the
ninth grade. The ,pupils learn about curvilinear motion and cen-
trifugal force. The next unit is on vi&ations and waves which
lead to a study of the phenomenon of 'sound. The actions of
liquids and tases Ire illustrated by means of the carburetor and
the water pump.

In the theme, molecular physics and heat, the pupils begin a
study of molecular kinetic theory as a basis for understanding
thermal phenoniena. They are required to know and characterize
the mass and size of molecules and also the number of molecules
in a cubic centimeter of gas. e'en experiments and demonstrations
are required to be performed, including the folfowing:

1. Construction and performance of the carburetor.
2. Use of the calorimeter.

Determination of the humidity of the air by means of the hygrometer.
4. Construction and performance of the steam engine.

t. I

GRAN 10

The unit of electricity covers electric and magnetic fields and
laws relating to them, ionization, and charging of particles. The
pupils have already received some instruction in these topics
whileltudying chemistry in the seventh grade. In studying direct
electric currents, they receive a picture of the nature of electric
currents in metals, gases, and in the vacuum.

In the next unit the pupils learn about the phase, period: and
frequency of alternating currents. Particular attention is given
to three-phase current. In the topic of electromagnetic oscillations
and waves, attention is concentrated on transformers and mag-
netic fields produced by coils. The principles underlying radar
are explained. Emphasis is given to the great contributions made
by scientists and inventors and their applications to the advance-
ment of technology.

The concluding unit in the physics program is . on optics and
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atomic The pupils learn al-yrotift the reti(T ion and re-
fraction of light and the effects (if lighh The photoeffocts of
lightareexplainM by means of luminescence and chemical actioll,
with reference to the exrverimental work of P. N. lk ,ev. in the
study of structure of the alum, pupil ire taught atx)ut, energy
levels of eic trop:,, is-ot vws, and the peaceful uses of at mic energy
Thirteen experimenth
which are the followin

and dumonstrations are reNuireti, among

I. Assembly of electric cirruits
°pc-cation of t-he ectric nits-)tor

3. Use of the photo titer

4. I)etermination 0 the fcwal length )f a lens

5. A &sembly of the telescope and micrtwei-}ive

6 Use of the spectroscope

Min To. CLAWS

We had an opportunity to observe physics. classes. and faciliiies
during our visit. DI one. class which Was following the new
experimental 11-year program, students were reviewing tkpics
for final examinations. They were discussing the nucleus of the
atom and the arrangement and motion of the electrons about it.
The instructor was explaining the equation hv EA E, and
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A Q Given Eig th Grade

tus of a shaf t i t -c-ntirneter and the radius of the (-rank handle
is (1) centimeters.' Th efficiency -f the hp i c p-errent. What is .he

actual mcOlanical advant&ge of the hoist

at force must be spplimi ti) the 'rope of a single pulley in order
to raise at a uniform rate a weight of 96 kilograms if the dficiency of
the pulley is 0.8? it

3. A screw which is part of a vise has= a pitch of 5 millim As the
scre-wr is turned, it m=mAs a relistance of 10 kilograms. How much work

k used was Corti i Phyrica. Part 111, by A.. V. P,_,,Akin and 0.1w-re, in a
trkrainum ftittia= 1 911.
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is performed on the screw during two revolutions? What force must heexerted at the end . of the handle attached to the head of the screw inorder to turn the screw if the radius of the handle is 10 centimeters?

PHYSICS CURRIULUNI f
Following is a topical outline of the official curriculum with

hours of instruction for physics taught in grades 6 through 10,. inthe regular 10-year school :21

PhiiiliC8 Curriculum, 10-Year School, grades 6 to 10
Grade 6 Y 68 hrs., sic)

1. , MECHANICS

1. Introduction (1 hr.)
2. Measuring length, area, and volume (4 hrs.)
3. Force of gravity (3 hrs.)
4. Specific gravity (5 hrs.)..
5. Force and its measurement (3 hrs.)
6.* Pressure (16 hrs.)
7. Forces acting on bodies submerged in liquid and gas (6 hrs.)
8. Mechanical motion (7 hrs.)
9. Work and power (4 hrs.)

10. Simple machines (6 hrs.)
11. Energy (2 hrs.)
12. Two excursions (6 hrs.)

Grade 7 ( 101 hr6.)

II. HEAT

1. Introduction : Structure of matter, molecules, liquids, gases (lehr.)
2. Expagon of bodies due to heat (4 hrs.)
3. Transfer of heat (3 hrs.)
4. Measuring amount of heat (10 hrs.)
5. Changes in state of matter during heating and cooling (5 hrs.)
6. Heat engines (8 hrs.)

III. ELECTRICITY

1. Elementary notions (4 hrs.)
2. Electric current (6 hrs.)
3. Current, resistance and voltage (15 ifs.)
4. Energy And power of current (7 hrs.)

.5. Electromagnetic phenomena (24 hrs.)

.r

ab

3 21 programing srednei shkoly. Fizika i Astronomic. (Syllabuses for secondary schooliPhyslesand Astronomy) , op. cit., pp. 21 S.
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6. txcursions (6 hrs.)

7. Review (9 hrs.)

I. MECHANICS

1. Uniform rectilinear motion (10 hrs.) .

2; Uniformly accelerated motion (16 hrs.)

3. Inertia., Composition and resolution of force (18 hrs.)

4. Force, mass and. acceleration (10 hrs.)

.16

Grads 8 ( los hrs.)

5. Interaction of bodies (10 hrs.).

6. Mechanical energy (17 hrs.)

7. Practical exercises (10 hrs.)

8. _Excursions (6 hrs.)

9. Review (5 hrs.)

Grads (lad hrs.)

I. MECHANICS (continued)

10. Curvilinear motion. Rotary motion. (17 hrs.)

11. Vibrations and waves (11 hrs.)

12. Sound (6 hrs.)
13._ Action of liquids and gases (9 hrs.)

II. MOLECULAR PHYSICS AND HEAT

p

83

1. Principles of molecular-kinetic theory of the structure of matter (3 hrsj
2. Heat and work (10 hrs.)
3. Expansion of a body during heating (4 hrs.)

4. Properties of gases (12 hrs.)

6. Properties of liquids (6 hrs.)
6. Properties-of solids (8 hrs.)
7. Changes in the aggregate composition of matter (18 hrs.)

8. Heat engines (10 hrs.)
9. Practical exercises (10.hrs.)

10. Excursions (6 hrs.)
11. Review (6 hrs.)

Grads 10 (148 hrs.)

I. ELECISICITY

1. Electrical charges and the electrical field (17 hrs.)

2. Electrical current (29 hrs.)
8. Magnetic field and electromagnetic induction (11 hrs.)

H. AIRERNATING CURRENT, ELscisomAoNrnc VIBRATIONS, AND WAVES
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1. Alternating electric current (16 hrs.)
2. Electromagnetic vibritions and waves (10 hrs.)

III. OPTICS AND ATOMIC STRUCTURE .

OA-

1. Diffusion of light (5 hrs.)
2. Reflection and refraction of light (10 hrs.)
3. Optical instruments (5 hrs.)
4. Wave properties if light (9 hrs.)
5. Effects of light (5 hrs.)
6. Structure of the atom (8 hrs.)
7. Practical exercises (6 hrs.)
8. Excursion (3 hrs.)
9. Review (14 hrs.)

t- The Teaching of Astronomy

Astronomy is taught one hour each week in the 10th grade.As explained in the official syllabus for the course, the purposeof teaching astronomy in the secondary school is to give pupilsan elementary understanding of the universe, the movement ofcelestial bodies, and the position of thg earth relative to them.The study of astronomy should also contribute to a refutationof religious beliefs.22
The first unit is on the diurnal rotation and annual revolutionof the earth. The pupils learn about the apparent motion of thesky and the concepts of latitude and longitude in the determina-tion of geographic locations and in navigation.
In the second unit, on the basic methods of astronomy, pupilsare given an elementary understanding on how astronomical

distances to the various celestial bodies are determined. They
are taught the role of spectral analysis in the study of physicsof the stars, with special emphasis on the sun. The 100 years
of work of the Pulkov Observatory and the contributions of such
Russian and Soviet scientists as Lomonosov, Struve, Bredikhin,
Belopolskii, Shternberg are pointed out.

The motions and characteristics of the moon, planet, comets,
and meteors are treated in the study of the solaP system. Ter-
restial phenomena caused by the sun are discussed. Stars and
star systems, their nature and movements, are taken up in the
study of the structure of the universe. The importance of pho-
tography and spectral analysis in modern astrophysics is stressed.

Thad . pi 48 fr-
rr
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'1 he subject of astronomy is concluded by a brief treatment of,
the theories concerning the oisigin.of the universe and the evolution
of celestial bodies.

ASTRONOMY CURRICULUM

'following is a topical outline of the official curriculum with
hours of instruction for the teaching of astronomy in the 10th
grade :23

Astronomy Curriculum, 10-Year School, Grade 10

(Total hours, 34)
I f

Introduction (1 hr.)
I. Diurnal and annual changes in the appearance of the sky.

Motions of the earth. Practi6a1 application of astronoiny (9 h-rs.)
Observation (2 hrs.)

II. Basic methods of astronomy (4 hrs.)
III. Solar system (8 hrs.)

Observation (1 hr.)
Iv. Stars, star systems. and structure of the universe (4 hrs.)

Observation (1 hr.)
V. Origin and evolution of celestial bodies (2 hrs.)

Review (2 hrs.)

Pedagogical Research

Soviet educators do not believe that their curriculums and
teaching methods have been by any means perfected. Concrete
evidence of their dissatisfaction with them is clear in view of
the sweeping. reforms which are planned and the numerous criti-
cal articles which appear in the newspapers and _educational
journals. Specific references to this dissatisfaction have already
been made in the preceding discussions, and some sentiments
along this line were expressed to us in our talks with Soviet
educators.

In order to overcome shortcomings and inadequacies, a sig-
nificant attempt is being made in the numerous pedagogical
research institutes located throughout the +U.S.S.R. to study
problems olf education in the schools and means of effecting
improvements. These research institutes are staffed by substanw
tial numbers of subjecte-matter specialists who have broad back-
grounds in teaching and research and who are employed full-time

Md.. pp. El IL
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to do this work, unencumbered by other responsibilities. We had
an opportunity to visit these institutes in Moscow, Leningrad,
and Kiev, and talk to some of their research workers and learn
from them what they are doing. Since these specialists are work-
ing on new curriculums ad methods which have significant
implications for future science and mathematics education in
the schools; the following pages will summarize what we learned
from them.

EDUCATIONAL RESIARCN ON SUBJECTMATTER MOUND
The various pedagogical research institutes have certain as-

signed responsibilities for research. The Scientific Research
Institute of Pedagogy in Leningrad has the task of conducting
research on subject-matter teaching. We made two viints to this
Institute during our stay in Leningrad and talked to a number
of research specialists in the sectors of science and mathematics.
We were told by all of these research workers that their main
problem now was to relate the teaching of their subjects to the
new emphasis on polytechnic education.

Mathematics.In the mathematics sector the specialist in
charge explained to us that one of his tasks was to make higher
mathematics simple enough for secondary pupils to understand
but that his effort was complicated by the fact that it has never
been determined what minimum mathematical knowledge should
be possessed by a cultured person. This, he said, is a problem
on which he has been working for 50 years, and hi showed us a
book that he had written 30 years ago on mathematics which he
thought shbuld be taught in the secondary schools.

Like some mathematicians in our country, he complained that
mathematics is being taught just as it was centuries ago. He
felt that there was imperative need that mathematics be taught
in tune with modern times and technology. He emphasized the
importance of visual concepts. Concepts of geometry, he felt
can be integrated with concepts of arithmetic through diagrams
and visual aids. There should be unity in speech, action, and
thinking in mathematical study, with transition from simple to
complex ideas. He showed us some of the charts that he had
developed and which were on display, in his office, showing how
to achieve these objectives.24

Biological Sciences..--There are six research specialists working
lisesut publications by this &milli*, P. A. Kompanists, are : Skip/. Graphical Calaulatiffte

'fai the Comas of School Mathematics, Moscow, Uchpodgis, 1917, 68 p., plus dates; and posse
Problem* in the Course of School Mathematics, Publication No. Mi. Mosouw. "Isysotaa Pfda-
irogiebsakikh bauk 19511. p., plus plates.
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i the sector of biologiCal sciences. The chief of the sector outlined
to us the three major proems with which this sector was
ct)ncerned: .

1. Development of individual thinking in the pupils.

2. Effective use of visual aids.

3. Practical experience, not only by means of the school garden plot but also
by laboratory work.

For 30 years this sector has been doing research work on the
school plot theme. We were shown a diagram of what was con-
sidered an ideal school plot. It consisted of a rectangle with an
area of half a hector and contained six divisions : (1) Decorative
plants ; (2) field plants (wheat, corn, barley, etc.) ; (3) garden
and vegetable plants ; (4) fruit trees ; (5) plants and herbs used
in the study of ecology and genetics; and (6) zoological' section
(bees, chicken, rabbits, birds, etc.). A fence of shrubbery and
small trees enclosed the plot.

The chief of the sector showed us some of the publications
produced by his sector, including his own books on botany, how
to teach botany, and how to work with children on school plots.
Two of his books on popular reading for children are examples
of the efforts. of these research workers : Path to the Woods and
Following the Tracks ,of Robinson Crusoe.

Physical Sciences.--In the sector of physical sciences we were
told that their main problems at the present time are

1. How to teach the fundamentals of physical science.

2. How to connect these subjects toetween themselves.

3. How to teach the fundamentals of production in order to achieve true
polytechnic education.

The research specialists in this sector are working on both.
the theoretical and practical aspects of these problems. Among
other things they are studying how school laboratories and :display
cities should be organized and equipped.

The sector chief told us that Soviet educators do not believe
that polytechnic education should be of a trade character. Rather,
the aim of work in the factoiy or plant should be to teach the
fundamentals of production in a real polytechnic sense. For this
reason an attempt is being made to establish a close relationship
bltween the teachers in the schools and the engineers in the
filetories in order that this goal can be achieved. One research
specialist, a woman, visits both the schools and the factories.
Ske 'amdulits experiments which are designed to test the effective-
non of various' educational, practices. One of her reiconimends-

a
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Figure 2-60-11AINabon of N Chdi from 11 othe4d.

tions was that the pupil should master not only one operation orskill, but rather a complex of them. In the plant itself, an
engineer should teach the theory, using pertinent literature, visual
aids, simple projects, etc., but a foreman should be in charge of
practical instruction.

We were shown some of the research work done in the Bettor
of physical sciences, including a display of equipment which has
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been designed to assist in the teaching of ph .N. ics, them try, and
astronomy. We examined two of the bt-voks produced. in the
sector, one by the sector chief on Methods of Teaching Phoirs,
and the other, by the woman specialist referred to, on Mechanics
and Machine Technoloay.

IDAKATIONAL ILISIMICH ON METHODS

Educational research on method _ the primary function of
the Pedagogical Research In titute ,of Me had: in MoKow. We
made two visits to this institute, the first time on May 12 to talk
to the director and some of his key thf On .overall assts of
their work and a second time on June 4, after our return to
Moscow, to talk to some of the research sp i lists in science
and mathematics.

The director outlined to us the organization and the wo
his institute which employs 1 20 research spKialists. The in itute
is divided, into motors covering various fields of knowledge, each
headed by a chairman and consisting of between a half dozen
and a dozen specialists. in the sector of mathematic:it and draw-
ing, for example, there are 10 specialists in mathematics and 2
in drawing, and in the sector of physics there are 8 specialists.
The common task of all seztors, he explained, was the preparation
of programs of study, syllabuses, visual aids, design and arrange.-
ment of facilities and equipment, and development of effective
methods of teaching all subjects in all types of schools.

ItXICTED INNOVATIONS IN muumuus

The director of the Pedagogical Research Institute of Methods
m Moscow gave us a general picture of trends in Soviet science
and mathematics education, and we obtained more detailed and
specific information in our later meeting with the specialists
themselves.

Due to the new reforms being brought about by the present
emphasis on polytechnic education, the most important problem
facing their research workers in science and mathematics now is,
according to Russian educators, subject-matter content. In order
to make science and mathematics more closely connected to
practical life, curricular changes are being planned in all subjects.

Mathematics.--There will not be much change in the arithmetic
curriculum which extends from the first grade to the middle of
the sixth grade. In the fifth grade instruction in calculation with
decimals and ordinary fractions will be strengthened. In the
present curriculum ordinary fractions are taught before decimals.
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In the new proposed' curriculum decimals will be taught first
and an increased amount of time given to.them.

Substantial changes are ,being planned in other subjects ill
mathematics. Subject-matter now 'studied in grades 8, 9, and lt)
will henceforth be studied in grades 9, 10, and 11 of the nev
11-year schools a-sthey are established in lieu of the' forme!
10-year schools. However, some parts of the material formerly
studied in grade 9 will be transferred to grades 5 through 8, and
some of the material in grades 5 through 8 transferred to the
senior grades. Of course, the transferred material will be taught
consistent with the maturity of the pupils at each grade level.
Part of the material now taught in the senior grades will hence-
forth be excluded, and in its place will be given some new material
never before taught. These changes, it was emphasized, were
necessary in order to link the study of mathematics more clomly
to practical life.

According to the planning' of the mathe natics specialists with
whom we talked, the new mathematics programs in senior
grades will be as follows. In grades 9, 10, and -11 the mathematics
subjects studied will be known as (1) algebra and elementary
functions and (2) geometry instead of as formerly (1) algebra,
(2) geometry, and (3) trigonometry. No longer will trigonometry
be regarded as a separate subject by itself. The topics presently
studied in trigonometry will not be abandoned, but rather they
will be reorganized and divided between geometry and algebra
-and elementary functions. The applications of trigonometry to
geometry, such as the solution of triangles, for example, will be
taken up in the study of geometry.

The new principal emphasis will be on the theory of functions,
and it is for that reason that algebra has been revamped into
algebra and elementary function& The notion of functional de-
pendence between variables and their graphical interpretations
is considered to be fundamental and insufficiently treated in the
present curriculum.

The amount of logarithmic calculations will be reduced. In its
place some new material will be added. For example, the follow-
ing types of functions will be added : y = A sin (kt,+ B) and
y = A cos kt B cos kt. More emphasis will be placed on the
graphical solution of such problems as sin x kx and log x kx.

The new course in the ninth grade, algebra, and elementary
functions, will begin with a review of previously learned material.
Soviet teachers feel that the new material planned for the filth
through eighth grades will be more understandable to the pupils.
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1 hey also believe that some of mathen tics studied in these.
g rades is too difficult and lacks a logical basis which they hope
w ill be provided through the. curriculum reform. Henceforth in
these grades more systemaiie attention will be given .to the
development of the real number system, roots of equations, and
concepts of equalities and inequalities. In grades 9 and 10 will
be studied' trigonometric, logarithmic, and exponential functions.
Graphical analysis will be emphasized in the study of these
functions, and a concerted effort will be made to establish the
connection between them.

In the 11th grade will be introduced the beginning elements
of calculus, which is not at the present tin* a part of the
regular mathematics curriculum. The concept of a derivative will
be taught, together with its applications in solving problems of
rates of change. slopes, and maxima and minima of functions.
Experiments have previously been conducted by sAme of the re-
search specialists in the teaching of this new material in some of
the experimental :_lichools attached to the research institute. The
experiments did not prove too successful, primarily cause the
teachers were not sufficiently prepared to teach' the new topics
and the new material was not adequately adapted to the grade
level of the pupils. However,.the specialists feel that the difficulties
previously encountered are being overcome.

In regard to geome(ry, the ninth grade will commence with a
review of plane geometry. In this grade the main themes will be
the notions of symmetry, similitude, transformations (transla-
tions and rptations), and geometric 'properties of plane figures
(axes, foci, etc.). Material in the present geometry curriculufn
will be studied but with new approaches and greater depth. For
example, the study of tke metrical properties of triangles and
circles will be transferred to the latter part of the curriculum
where they will then be investigated with the aid of trigonometry.
In grades 10 and 11 pupils will take a course in solid geometry.

physics ainumber of changes are being planned.
In beginning physics in grades 7 and 8 the program in mechanics
and electricity will be somewhat expanded. The study of sound
and light phenomena will be introduced, and pupils will be given
elementary concepts of atom structure. The number of obligatory
laboratory assignments will be increased ELL well.

The instruction in physics In grades 7 and 8 will be from the
elementary notions standpoint. Systematic study of physical
principles with the aid of mathematics will take place in grades
9 through 11. The curriculum in these grades will provide for
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the study of such problems as physics of the atom, ultrasound,
semiconductors, and physical properties of plastics and their use
in industry. Information on artificial earth and sun satellite
will be presented.

The total number of academic hours -devoted to physics in
grades 6 thr?ugh 11 in the new proposed curriculum is 603, of
which 80 to 100 hours are devoted to laboratory' work. This
compares with 550 academic hours in the present curriculum, of
which 50 to 60 hours are in laboratory work.

Chemistry.---The chemistry program which commences in the
seventh grade is being considerably broadened. The course in
grades 9 through 11 will acquaint pupils with the properties and
structure of high-molecular compounds, their classification, and
the basic methods of their synthmis. Particular attention will
be paid to plastics, artificial and synthetic fibers, rubber, and
the most typical methods of their commercial production.

Biology.The progrim in biology will be expanded in the new
curriculum. In grades 5 through 8 pupils will learn about flora
and fauna and receive elementary knowledge of man's anatomy
and physiology. A nes? ubject, nature study, will be introduced
in grade 4 in place phy and natural sciences. It will
devote considerable time to the study of local natural conditions
and give the pupils the rudiments of natural sciences odd
geography. A new subject to be introduced in secondary schools,
fundamentals of general biology, will be given in grade 9 for
3 hours a week.

Proposed distributiovi of hours.The reader should bear in
mind that the general 11-year school curricular reforms which
have just been discussed are proposals which there seems good
reason to expect will be implemented. The distribution of hours

Ted& 3. Distribution of bows bs science and mathenudics the
proposed new 1 1 slew curriculum (me school)
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wit

in science and mathematics in the new proposed curriculum is
given in table 3. An indication that the new curriculum is
being officially approved was a news article in-Pravda on Amid
29,1989, stating that the new Khoo! reform is in effect.

flow new curriculum will be introduced.Wr were told by the
Soviet educators that the new curricular changes will be intro-
duced by stages. The new curriculum will ftrat be adopted in
grades 1 through 5. Then, the new curriculum will be introduced
gradually through successive grades until the entire reform is
in effect by 1965 in all 11-year schools. Experimentation with
the details of the curriculum in higher grades is to continue until
they are finally and officially approved.


