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N A wisit in Apnl 1967 to the
USSR.! I was given the oppor-
tunity to visit a new experimental high
school of science, the Physics-Mathe-
matics-Chemistry Boarding School
(Fiz-Mat 5School) atached 10 the
MNovosibirsk State University. Although
the visit to this school lasted only part
of a day, mimeographed source mate-
rial on the high school was provided,?
and there were also later opportunities
to discuss with scientists of the USSR
Academy of Sciences the operation and
philosophy of the school. The exist-
ence and significance of this and other,
similar experimental schools in Mos-
cow, Kiev, and Leningrad warrant the
attention of the science teaching pro-
fession in the United States. The fol-
lowing report i intended to sketch the
organization, operation, and philoso-
phy of these schools and to comment
briefly upon their significance to see-
ondary-school science education in the
USSR.

The Fiz-Mat School in Novosibirsk
began operating in 1962 as a two-year
boarding school specializing in teach-
ing physics, chemistry, and mathe-
matics o students in their last wo
years of the public school system. Stu-
dents are chosen through a series of
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phier eatiled Nowka [ Proicehchemive, Nouchse:
pedagapicheskiy thermik, wypusk |, peblished by the
Redakisionno-ndaielkiy ofdel of the Siberian
Bramch, Academy of Scences, USSR, 1963, The
wufhors of ariicles in this pamphiler are [ B, Shir-
b and A, A Lrapuinoy., codrespondet membsrs
of the USSR Acodemy of Sciemces; Yu. | Soksdov-
skiv. docent at the Movosibink Siate Umiversicy;
and 5. 1 Literat, derector of the Movesibiosk Fu-
Mt Schaol,

JANLUARY 1968

Svracuse University, Syrocuse, New York

During the 1967-68 academic year, Dr. |
Ao is a Nabtonal Science Founda- |
tion Science Faculty Fellow at the |
+ Mineralogisk-Geologisk Museum,
| University of Oslo, Oslo, Norway. ‘

competitive examinations (the All-
Siberian Science Olympiad). In the
first round of this competition, prob-
lems in chemistry, physics, and mathe-
matics are published in local Komso-
mol (Communist Youth Organization )
newspapers. Interested students send
in answers to their problems, and the
amswers are graded by scientists from
the Siberian Division of the Academy
of Sciences and by students from Novo-
sibirsk State University,. Winners of
that ccmpetition are invited to par-
ticipatc in a second round held in
major cities of various districts. This
event is supervised direcily by special
commissions from MNovosibirsk.  Par-
ticipating students hear lectures telling
about the program at Novosibirsk and
compete in a problem-solving session.
Winners of round two are invited to
attend a three-weck summer camp at
the new Academic City {Akademgo-
rodok ) located about 30 kilometers
outside of Novosibirsk, Here they lis-
ten to daily lectures given by outstand-
ing scientists and participale in daily
two-hour practical work sessions in
mathematics, physics, or chemistry. In
addition, there are organized social and
athletic events designed 1o keep high
school studemts happy. The summer
camp ends with a last competitive ex-
amination. Students with the best
papers are invited 1o attend the Fiz-
Mat School to finish their high school
training.

Normally students attend the school
for their ninth and tenth years of
schooling (equivalent in level of work
to our last two years of high school),
and at the end of the course they re-
ceive a centificate of secondary educa-
tion. Some especially worthy students
are brought in for three years, and
others who are “discovered™ late may
spend only their last year (tenth) at
the school.

Lists describing the make-up in
1964 of the student body show the
following:

{a) There were 607 students, 540 of
whom were boys and 67 girls.
Students had parents employed in
a wide range of professions and
trades, but grouping of the cate-
gories listed shows that:
26 percent were children of
teachers, scientists, and doc-
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Lors.

20 percent were children of en-
Bineers.

12 percent were children of skilled
laborers.

10 percent were children of mili-

tary personnel and party or
government officials,

percent were children of par-
ents involved in all other
trgdes  (described under the
title “workers,” e.g.. workers
in art, journalism, sales, trans-
port, ete. ).

4 percent were children of par-

enls involved in agriculture.

The overwhelming majority of
students were Great Russians
(B2 percent). The second most
important group consisted of Jew-
ish students (9 percent), with all
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ather national grodps {e.g., Ar-
mednians, Byelorussians, Bashkirs,
Tartars, Ukrunians, cte.) making
up the remaining 9 pereent.
Mimety percent of the studenis
came from cities, and only 10 per-
cent were Trom the couniry.
Eighty percent of the studenls
were members of Komsomol, the
Communst Youth Ofpamization.
(This figure & probably conged-
erably above the national average
for this ape group. )

In meetings and bl discussions
with students af the Movosibirsk schaonl
T was mmpressed by their alestmess,
Triendliness, and good manners, Many
wore eager to pet inte contact with
American students and o begin Ypen-
'p.nl" rrlatim:h:lp-:.
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HE STAFF of the Fiz-Mat School

is building a curriculum similar in
pattern to the curnedlum in Sowiet
wisiversitses. Courses consist of e
tures and practical work sessions. The
tabde below shows the  instructional
pl.ul'l of the schood For the 1963-65
neademic year.

Class  slzes are deliberately  kept
small, There are generally about 30
stwdents in cach of the 21 classes m
the school.  Leclirés arc given in o
large-group situation, with perhaps as
many a5 200 students attending  {all
of the members of grade [0, for ex-

ample}. For pructical work sessions
the 30-smident clasaes are splin into
I5-stwfent groups. In subjects such
as literature, history, and social studies
all 30 students of cach class mect lo-
gether. Scparate tracks are maintoined
for students whoe enter the school in
grade B for a J-yvear program and for
sludents who cnter in grade 19 for
anly & 1-ycar program.

Lecture courses ane given by scien-
tists Trom the Academy of Sciences of
the USSR and by professors Trom the
Mowsabirsk State University, It ig in-
leresting to node that scientists  anad
peofessors invelved do ot make one
or two leclures apiece, Generally a
single man gives an cnline  Course.
Lecture materials, according to the de.
scriptions available, are “reinforced by
practical work  sessions.” CGenerally
the lectures are o hours long. “ Prob-
lem-solving” sessions  involve  mainly
supervised independent work  rather
than blackboard solving of problems
Semiester cxaminotions are given in all
courses, and certificates of completion
are resuired for laboratory and prac-
tical work scssions.

Specialized work in the kst semester
consists of three davs a week devoted
entirely 1o specialivzed work in a par-
ticular science specialty clected by the
stodent. The work involves special
comrses and also rescarch work inovari-
ous laboratories of the Academy of
Sciences, The following are éxamples

Mupare oF Houns Pra Werg
SupaTcT Mimth Class Tinth s
Senuesier Semester
Firu Sccomd Firu cond
Mnthematics kenire 2 2 2 3
problem sesshons & & =
Phivsics keturs F 2 2 2
problem sepsins 4 4 fl T
labersiory wark 1 1 1
Chemilstry z 2 4 =
=pexial proclicum = - ] -
Riology ¥ ] F -
Earth scleme bl 2
Hismary ] 2 2 F
Sacial studies - z
Literature z 2 2 k-
Englsih 3 3 2 2
&JIE';-!:I in & specialty - - - 1%
Tota] sumber of ineroctios sl
Bowrs per week 30 4] 1 e

" There m ow desansion abomt the possabsliny oF redwiang the airm ke al elasisdnm Kiirs
1o 2% in order to give shadenis mare time far imdependent wark.
Phivsical education is also required of all stedents, bt it s nod incleded in this table.
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of institutes which have 1aken on stu.
dents working on  projects:  Muckear
Physics, Hydrodynamics, Theoretical
amd Applied Mechanics, Cyvtology and
Cienetics, Inofganie Chemistry, Genal-
ogy and Geophysics. Upon graduation,
students receive not only a diploma,
but alsn a professional ratmge such
a4 mathematicsan-programer, labora-
tory assistant im chemistry, laboratory
asistant i biodogy, ete.

Science clubs play a big role in the
life of the schionl. More than 25 of
these exist in such fields ns nuclear
pliysics, structure of matter, cyber-
netics, mathematical logic and algebra,
chfferential egquations, and theoretical
biclogy.  Many  stadents  also  join
Academy of Sciences summer expedi-
ions in biokogy, peology. and other
fieldds.

HE SCHOOL has an unusual rela-

tionship o the Novosibiesk State
University. Extensive participation of
acientsts from the Academy of Sci-
ences and the Movosthirsk State Uni-
versity in the teaching process has
already  been mentioned.  Scientisls
who peach atl the schoal get released
time from their other dutics im order
to perform these functions. The scien-
tific and ||1|.'1}|-ix]dnE|L1| difechions o
be followed in the school are deter-
mtined by the school council, which is
appointed by the rector of the Unives-
sy, Among the members of the schaool
council are the University's depoty rec-
tor for academic affairs, the deans of
the variouws faculties, and several of
the mwre renowned scientists from the
institutes of the Academy of Smences.
Various  council members  become
charrmien of committees which are re-
sponsible in cach subject area for de.
termining the program and arranging
for preparation ond publication of spe-
cial curricular materials, Special meet-
ngs of teachers in charge of practital
work sessions asiure the mainlenance
of high standards and the we of =it
abbe teaching methods. It i clear that
the Fiz-Mat School is a carelully con-
tiolled  Universiny preparatory  school
for exceplional high-sehoo] students.
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‘ N ’ HAT is the significance of this

kind of experimental, state-
operated school within the Soviet edu-
cational framework? Tn the first place,
it obviously gives a clear advantage to
superior students on umiversity cn-
trance examinations, At the end of
the 1963-64 school year, 93 students
received certificates of secondary edu-
cation from the Novesibirsk Fiz-Mat
School. Of these all 93 received satis-
factory marks on the mathematics
entrance cxamination to Novosibirsk
State University, Sixty-four of the 93
received a rating of “excellent,”  All
passed the physics cxaminations also,
67 with a rating of “5" (highest).
Eighty-two  students  ultimotely were
accepted as day students and five as
cvening students at Novosibarsk State
University, Forty-seven of these went
into physics, 36 into mathematics, 2
into mathematical cconomics, and 2
into chemistry-biology. Five additional
stidents went on to other institutions
of higher learning, and only 1 of the
93 graduates apparently did not con-
tinuve his education,

Second, these cxperimental schools
have a freedom to 1y out new cur-
ricula and techniques that is uncom-
mon in the Soviet school system. They
are allowed to operate fairly freely
within the framework of the University
10 which they are attached without
having 10 account to the Mmistry of
Education quite as much as do regular
Soviet schools.  Furthermore they are
regarded as fairly small-scak testing
grounds where new methods and cur-
ricula ¢an be cxamined before being
approved  for peneral  distribution,
University scientists collaborate  with
scholars trained in the arts of pedagogy
and with experienced teachers in for-
mulating new curricula and techniques.
This close association of working scien-
tists, university educators, and teachers
i 2 rather revolutionary combination
for the Soviet Union and may produce
significant  advances in  sccondary-
school science education in the USSR,
The future of these schools and their
influcnce on the overall trend of sci-
ence teaching in the Sovict Union bear
watching. =8
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At night, two students work on s oWlicult
problem. Below, Dr. Yuriy Borisovich
Aumer, a 1heorelical physicis! ang director
of he ins te of Radlophysics and Elec-
tronica, Sibenan Branch, Academy of Sci-
onces of the USSR, chats with students
#DOW their course work on @ walk in the
forast surrownding the Academic Cily
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Academician Mknall ANkgyoyevich Lavrent'yov, prosident of the Siberfan Branch of the
Academy of Sciences, USSR, and dircctor of the Inafitute of Hydrodynamics, has just
finished a keclure on the physics of explosions and Is shown answering questions from
stugents. All photos countesy of S. I. Literat, Director of the Fiz-Mat School.




