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THE EFFECT OF THE SCHOOL SCHEDULE UPON TPIE FATIGUE OP 
FIRST-GRADE PUPILS 

/“This is a translation of ah article written by L. 
I. Piglin in Trudy Leningradskogo Sanitarno-Gigiyenicheskogo 
Meditsinskogo Instituta (Works of Leningrad Sanitary Hygienic 
Hedical Institute), Vol 31, Leningrad, 1956, pages 41-60_j7 

Study at school, as a physiological process, repre¬ 
sents a gradual fomation of a complex chain of conditioned 
associations in the cerebral cortex, with the participation 
of the primary and secondary signal systems* 

To the cortical analyzers of a child, who first fami¬ 
liarizes himself with the alphabet, all letter-symbols ap¬ 
pear as stimuli of a uniform character (generalization). 
Only later, by means of the development in the cortical cells 
of positive, differentiating and integrating conditioned 
associations, does there appear the ability to recognize 
letters and the creation of habits of word formation, read¬ 
ing, and writing. 

With a proper regime of educational work, the rela¬ 
tively optimal state of cortical dynamics can be retained 
for a long time. 

Under unfavorable hygienic conditions of educational 
studies, and depending on the functional state of the ner¬ 
vous system, there may appear changes in the correlation of 
cortical processes up to the emergence of postliminal inhi¬ 
bition. 

The higher nervous activity of children has, on the 
strength of age-related physiological peculiarities, func¬ 
tional possibilities which are characteristic of each age 
group. Therefore, one must assimie that the existing uniform 
educational regimen in the junior and senior grades, parti¬ 
cularly the class length of 45 mintites that is uniform in 
all grades does not correspond to that age-group’s physiolo¬ 
gical capacities and is, therefore, incorrect. 

This problem, the fatigue problem of pupils, has 
attracted the attention of physicians, physiologists, psy¬ 
chologists and teachers for a long time. At the base of 
its study are principally two methods. The majority of old 
investigations, starting with the first work in this field 



of the Russian psychiatrist, I. A. SikorsltliT (1879), works 
of P. N. Telyatnik (1897), A. P. Kechayev (1901), L. Burger- 
stein's (1891), Boiirdon's (1895), A, Binet (1905), et al., 
is based on observation of changes in children, xmder the 
effect of educational work, of certain psychic processes 
— attention, 111611101*7, and associative ability which re^ 
fleet the Status of the central nervous system. 

Other investigations are built on observation of the 
functional state of various sections of the nervous system. 
They are the esthesiometric method of H, G-riesbach (1895), 
the^ergographic method of A, Mosso (1892), the W. Weichardt 
method of physical exercises (1907), etc. 

These methods have been retained up to the present 
time. The majority of modern investigators of fatigue of 
pupils utilize either one of these methods, or both. For 
instance, the works of Kh. S. Rivlina (1951) and N. M. 
Serebro (1951) are based on the determination of changes in 
certain psychic processes combined with pedagogic observa¬ 
tions, In the studies of M. V. Antropova (1953, 1955), L. 
V. Mikhaylova (1954, 1955), G.P. Sal'nikova (1952, 1953, 
1955),E. G. Kaplun (1953), M. I. Varaskin (1955), etc., 
parallel with observation of the state of various psychic 
processes, an observation is employed of changes in a number 
of Indices of the fmctional state of the nervous system — 
muscle chronaxy, electrical sensitivity of the eye, duration 
of clear vision, of the Ashner ophthalmocardiac reflex, etc., 
which indirectly reflect the status of higher nervous activity 
in the investigated children. 

There is a small individual group of investigations 
which consists of direct observation of the reaction of the 
cerebral cortex and of evaluating the changes in conditioned 
reflex associations, as well as correlations between the 
primary and secondary signal systems, L. S. Bogachenko (1951, 
1953, 1954) conducted a study of school fatigue by means of 
motor-speech methods of A. G. Ivanov-Smolenskly, 

In Considering the school-day schedule — a very im¬ 
portant hygienic problem -- the Chair of School Hygiene of 
the Leningrad Sanitary Bygienic Medical Institute ^LSGMI_J7 
decided to subject it to thorough study, and it thought that 
direct observation of the reaction of the central nervous 
system of children must constitute the basis of methods of 
such study. The present work Is devoted to djhe study of 
this problem in relation to first grade pupils. 

The following methods are used in this work. 
1) Development of conditioned motor reflexes to 

speech strengthening according to the A, G. Ivanov-Smolenskiy 
method (1933)j 
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2) Evaluation of changes of the latent period of re¬ 
actions to stimuli of various.intensity (in the modification 
sufiffested hy A« V* Lifshits) j j 

3) Study of the interaction of the primary and second¬ 
ary signal systems according to the method of the Ivanov- 
Smolenskiy lahoratory; . ' ^ 

4) ^ OhsehvatiOns of the stimiilus transfer from the 
primary to the Secondary signal system (the simultaneity of 
its origin in hdth signal systems); ^ 

5) Development and study of temporary conditioned 
associations in the group; ^ „„„ 

6) Evalmtion of changes of certain psychic processes. 
The work was carried out in ten first grade classes 

of Leningrad schools—five experimental classes and five 
controls in the following schools: No 14 — Director L. K. 
Zabolotskaya, teachers L» Ya* Yegorova and V. M. Aleksyeva; 
No 138 — director L, G, Rukavlshnikova, teacher A. S. Shcher¬ 
bakova* No 142 — Director L, P. Kurakina, teacher Ye. P. 
Il»yushenko; No 251 — Director A. I. Nikitina, teacher 
A. I. Zakharova, In each class five, eight, or 10 pupils 
were selected for individual studies, A total of 41 children 
were under observation in the experimental classes, and 25 
-- in the control classes. Each child was subjected^to 
several tests, from four to six and up to seven or eighty’ 
tests, sometimes even more. Each experiment consisted of 
two tests before the start of the school day and after its 
termination, . , , 

The experimental and control classrooms were adjacent 
the condition'of the air, heat regimen, regimen of ventila¬ 
tion, and number of pupils in them were basically identical. 
In the experimental classes, after a brief period of obser¬ 
vations under conditions of the usual school schedule^which 
lasted about two weeks (not counting the time of preliminary 
training of the children selected for observation), an al¬ 
tered regime was introduced: the lessons were shortened to 
35 minutes and the recesses were correspondingly extended 
10 minutes, which were conducted in the form of organized 
games; after a certain period of observations under these 
conditions, another hygienic measure was introduced — the 
recess period was spent in the open air, in the courtyard. 

The majority of experiments was conducted according 

(1) G-igiyena i Sanitariya (Hygiene and Sanitation), 1954, 
No 3, page 40, in the article of A. I, Shafir, M, S. 
Da3?mancheva and Ye, I, Solomonova. • 
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to the method of evaluation of changes of the latent period 
of reactions to stimuli of various intensity. At the basis 
of this method lies the "rule of force," according to which 
orte has to expect a stronger reaction and shorter latent 
period from the action of a stronger stimulus. 

The Observations were carried out by means of a 
device suggested by A, V, Llfshits and constructed by engi¬ 
neer N. N. Shved/ of a type of chronoscope built in the ex¬ 
perimental shops of LSGMI (Figure 1). The device is mounted 
in the form of a portable valise and consists of: a) a 
control board and a device to calculate the figiires of the 
latent period, b) a signal part with a device to effect 
motor reactions, and c) a reflexometer. The device can 
emit four signals vai*ylng in their character and force: 
strong and weak sound, strong and weak light, and a fifth 
signal — red light. 
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Jig. 1. External appearance of the device used for the 
study of fatigue of pupils. 
a) control hoard and the recording part? h) signal part? 
c) reflexometer? 1, 3 — switohing-on the current; 2, 7 
— signal control; 5» 6 — resistance rheostats; 4 — 
pointer and dial; 8 — place for the signal part; 9, 10 
— accessory parts for the operation of signals; 11 — 
hose and wiring; 12, 13 — light and sound signals; 14 
— rubber balloon and pneumatic transfer; 15 — electric; 
16 — volt^e commutator; supplementary scale. 

During the experiment the observed child receives 
a definite number of stimuli, 16 or 20, and the number, 
once-accepted, is adhered to during the entire period of 
observations. 

The stimuli consist of the above-mentioned four 
signals which are repeated four or five times during the 
experiment at various sequences, which also are adhered to 
during the entire period of observations. The order of 
the signals is arranged in such a way as to adhere to a 
definite combination of strong and weak stimuli. Eor 
A Y A TH Ti*! A t 

1. Strong light 11. Strong light 
2. Strong sound 12. Weak light 
3. Weak sound 13. Weak sound 
4. Tbak light 14. Strong sound 
5. Strong soimd 15. Strong light 
6. Strong light 16. Weak light 
7. Weak light 17. Strong sound 
8. - Weak sound 18. Strong light 
9. Strong sound 19. Veak sound 

10. Weak sound 20. Weak light 
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Prior to the start of each experiment the child re¬ 
ceives a certaiil numheh of signals, hut these reactions are 
nCt talceil into account; their purpose is to eliminjate the 
possihle effect of "working in," of recalling the usual 
rate of the rea,ction, etc. 

At the end of the experiment, a pair-hy-pair compa¬ 
rison of the length of the latent period of reactions is 
made (to a strong sound and strong light, wealc sotind and 
weak light, strong and weak sounds, strong and weak lights), 
A shorter reaction period for a strong stimulus than for a 
vreak one in the compared pair of:i:ers a basis for considering 
the ano-lyzed rea.ction of the centir.l nervous s3''stem to he 
a norma,l"one. Upon a change in the cortical dynamics, espe¬ 
cially \rith the emergence of protective inhibition, there 
is a change in the length of the latent period, the number 
of noi^mal reactions may decrease at the expense of an in¬ 
crease of the num'.)er of reactions of the eq.ualizing 8ind 
paroxloxica,! inhibitive pha.ses, which are characterized either 
by DU equal or greater length of the latent period of re-_^ 
action to a strong stimulus, as compared with the magnitude 
of tke reaction to a vieak stimulus. 

As a result of the fact that each signal is repeated 
foLU‘- ex’ five times during the experiment (depending on the 
accented standard), there are about 20 to 30 such comparable 
pairs of the la.tent period created after the experiment. 

The results of the eonparison may be smmarized and 
vrx'itten down; in this connection, the notes will resemble a 
formula; for example, U6 P4 means that 
there vrere in the experiment 18 normal, six equalizing, a,nd 
four par'adoxical reactions. 

iPor instance, after an experiment on 1 ITovember 1955 
on pupil M. 0. the following results were obtained? 

Befor classes at 8 hours 50 minutes? W27 E2 Pq 
After classes at 13 hours? N14 Px2 
The data of the cited experiment indicate v/orsening 

of the state of the central nervous sjrstem in il. 0. at the 
end of the school day? a smaller number of normal reactions 
and more phase-reactions— especially paradoxical ones. 

The d0,ta of these studies showed that, after cla,sses 
dui’ing the regular school schedule period, the number of nor- 
nal reactions decreases in the majority of tested pupils 
while the number of phase-reactions increases; but, under 
conditions of a changed school-dajr schedule, there are very 
few such cases, and in the preponderant majority of cases 
the difference between the results of tests before and after 
classes is very small — often completely absent. As an 
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example, we show diagram matically the results Of two ex¬ 
periments \mder conditions of a regular and a changed 
school-day schedule (Pig 2). 

Pig. 2., Change in the number of normal, equalizir^g, 
and paradoxical reactions in the pupil Tolya U. during 
a school day. 

Left; Under conditions of a regular school-day 
schediile on 22 Pebruary 1955. 

Right: Under conditions of a changed school scne- 
dule on 14 March 1955. 
Conventional symbols; norm.— normal reaction 

eq. — equalizing reaction 
par. — paradoxical reaction 

* * 

* 

The development of conditioned reflexes on vocal 
strengthening according to the Ivanov-Smolenskiy method 
was conducted by means of the same device, for which pur¬ 
pose certain additional adjustments were introduced. 

As the studies have demonstrated, phenomena of con¬ 
siderable chsjiges of cortical dynamics up to postliminal 
inhibition are observed mainly after classes in children 
under conditions of a regular school-day schedule; how¬ 
ever, under experimental school regiemen the class work 
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at school is much less reflected in the course of cortical 
process of the pupils. 

As an example, vre cite excerpts from the i-ecords of 
various ex -eriments. 

In Kolya B., as seen from the cited records of the 
experiment (Table 1), afteh classes during the period of a 
re^^jular school»-day schedule (Record of 20 January), there 
occurred phenomena of wealcening of the process of differen¬ 
tiation (active ihternal) inhibition which manifested it¬ 
self in the disinhibition of differentiations, as well as 
weakening of the irritation process which expressed itself 
in the disapioearance of the positive conditional reaction, 
in the lenp:thening of the latent period of reaction, and in 
the redu.ction of its size (before classes the mean range of 
the latent period^^^vras 1.44, pei* conventional divisions of 
the chronoscope scale; the mean size of the reaction was^60 
divisions on the reflexometer; after cla,sses thej'* were respec 
tivelys 2.27 and 46); a reduction of the mobility of cortical 
processes is observed, which manifested itself in a raarhedly 
expressed and fairly stable subsequent inhibition. These 
facts indicate the emergence of protective inhibition in 
Kolya 3, toward the end of the school day. 

Under conditions of a changed schedule (Record of 8^ 
April) the above-mentioned phenomena of imxoairment of corti- 
ca,l dyns-mics are absent in the major it XT' of cases; only a_ 
sli^iit reduction of the average figure of the latent period 
is noted (1,41 before classes, 1.38 after classes, according 
to convential divisions of the chronoscopic dial), with a 
scarcely changed reaction figure (before classes 64«8, after 
classes 65.1); the character of the consecutive inhibition 
before classes is nearly the sane as after classes (Table 1), 

(1) The mean arithmetic figure of the sum of all figures of 
the latent period reactions, which take place during a 
given test in response to a given (positive) stimulus. 
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It is important to note one phenomenon observed in 
Kolya B.; diaring the experiments of the period of the reg¬ 
ular school-schedule he arbitrarily rearranged the condi- 
"tioned rBcXO'tions in “two ‘tes'ts conduc'fcsd aflier clnss6s} he 
reacted to positive stimuli as to differentiated ones, and 
vice versa. In both these cases we refrained from rein¬ 
forcements and any instructions whatever, and the test was 
completed after six to ei.jht combinations* On the follow¬ 
ing day the positive and differentiated reactions were' 
correcti After switching to a changed school schedule, he 
showed no arbitrary rearrangements, A total of five tests^ 
with a regular schedule and five tests with a changed sohe 
dule were carried out on this boy (not counting the tests 
on the development and fixation of the conditioned reac¬ 

tions), . , , J 
Second example, She positive conditioned reflex de¬ 

veloped very slowly in the pupil Alla 3,; the first condi¬ 
tioned reaction was formed on the 36th combination, and ^ 
even here ~ after the use of short pauses and the spproxi- 
mation and up to the concurrence of both stimuli the con¬ 
ditional signal and the vocal reinforcement ~ the fixation 
was formed on the 48th combination. On the following day 
the reaction was securely effected starting with the second 
combination. But w4ien, after ten combinations, a newr stim¬ 
ulus was given for the first time (with a ooiirespending or¬ 
der) to form a differentiation (which, by the way, 
fixed starting with the "third combination and never fell out 
subsetiuently), the positive reaction fell oufand was never 
reestablished up to the end of the experiment, 
was reestabli^ed during the following experiment with the 
34th combination and was fixed starting wi"th the 40th com¬ 

bination, , H - 4. 

In subsequent tests there were no such clear xaots 
observed of the manifestation of predominance of the inhi- 
bitive process, but, upon the emergence of "unfavorable con-" 
ditions for the hi;^er nervous activity during a school day, 
precisely this positive reaction suffered, the coordination " 
of cortical processes inherent in a given child was impaired, 
the irritation process was weakened, and the inhibitive 
process predominated. In one of the experiments, lor ex¬ 
ample, under Conditions of the school schedule, the falling- 
out of the positive reaction took place before classes in 
13 percent of the combinations, and after classes — 
percent a£ the combinations; but in the experiment carried 
out under conditions of a changed school regimen no such 
effect of the school day was observed on the course of cor¬ 
tical processes inherent in a given child; the falling-out 

15 



of liie pesitive reaction was about the same before and after 
classes — 8.5 and 7,5 percent, respectively, 

The reduction of excitability toward the end of the 
school day under conditions of the regular school schedule 
manifested itself also in tte increase of the mean figure 
of the latent period reaction: during the regular school 
schedule it constituted in tte cited experiment before cla- 
ss^fs 1,77 conventional units, according to the ohronoscopic 
scale* and after oiassce it was 4.33, 3n the experiment 
with a changed schedule tike increase in the intent period 
was very sli(^t and constituted, respectively, 1^96 tmits 
before classes and 2*24 units after classes on the chrono** 
scopic Scale, / 

Also significant are the results of experiments on 
the pupil Tan3ra D, In her a positive conditioned reflex 
was developed on weak light'and a differentiation on a 
strong li^t, Subseciuently, an additional differentiation 
vsraS develeped on a complex stimulus — weak light and weak 
sound, and after a certain time <— a positive reaction to 
a weak soiind, A total of 16 combinations were required to' 
develop the latter reaction (to a weak sound) in this girl, 
whereas the other conditioned associations, the positive 
and differentiated ones, .were-formed-after "twor to three- com— 
binatisms (Table 2)» 
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Thtis -the complex signal served as a negative stimu¬ 
lus, and each of its two components separately -*• as positive 
stimuli; in this connection, to one of these Iveak li^t; a 
positive reaction was fbrmed prior to the foimation of a 
negative reflex to the complex, and to the second (weak ^ 
sound) after the development of a hegative reflex to the 
complex. Precisely this Second component of the complex 
signal — the weak sound — proved to he, in this case, a 
very sensitive indication of the effect of the school 
on the state of hi^er nervous activity during a different 
schedule of the school day, ; ^ 

Under conditions of a regular school schedule, the 
conditioned association in regard to this stimulus would 
quite frequently fall out in experiments after classes, 
its reestablishment usually proved unstable: before the end 
of the experiment the reaction often fell out again two or 
three times, the latent period increased, and the degree of 
the reaction was reduced; not infrequently there yras also 
observed the release of the above-mentioned differentiation 
in a complex stimulus. Thus, the data of the record indi¬ 
cate the development of phenomena of postliminal inhibition 

during the school day. , j t 4.v^ 
Under conditions of a changed school schedule, ^^e 

conditioned association in regard to a weak light would also 
disappear at times at the end of a school day; in these 
cases, however, its reestablishment would rapidly take^place 
— generally after the first reinforcement, and would be 
preserved up to the end of the experiment; other_d 1stwbances 
of conditioned associations also took place considerably 
later than during the period of the regular school day sche¬ 
dule • 

# * 

■51- 

In order to elicit the effect of the school-day sche¬ 
dule on the interrelations of the primary and secondary sig¬ 
nal systems we employed two methods: 

first — an oral report by the child on the test that 
was carried out, as described by L, S, Bogachenko and other 

authors (1953); , , 4. ^ 4-v.^ 
second — the method, which we had suggested, oj/the 

oral evaluation of each of the two signals issued simultan¬ 
eously (of each of the two components of the complex sig— 

The oral report of the test under conditions of the 
regular school-day schedule gave us results analogous to 
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those bhtained by L. ,S. Bogachenko. The analysis ^ 
ports by the pupils showed that towai*d the end of the school 
day there takes placej ip a number of cases, a disturbance 
of correct correlation of the evaluation of both si^al sys¬ 
tems i either in the fofm of inadequate evaluation of their 
actions the pupils/, or in the form of difficulty in 
presenting a complete report, whereas a fi^l report could 
be obtained after a certain number of leading questions. 

Under conditions'of a changed school schedule, tne 
number of such cases, io e., incorrect and imdequate re¬ 
ports, was considerably lower, and almost totally absen 
when the recess was transferred outdoors, , , j. 

According to the second method, the child must nme 
and evaluate the components of the complex signal, VHiioh 
consists of sound and light stimuli of various intercity. ^ 

We Shall cite as an example one such test cabled out 
the period of a regular school regimen (Tab)le 

Table 3 

Eesuits of nhc^^rvatlon on the stimulus trang^ fromj^ 
primnry to the secondary signal system 

■_— 

Sira^sT questions [Answers Tafter question: j Comments 
» !«»V/hat was it now?" 

Before classes 

2) Sound2*«* 
The same ? 

3) 32 + Iisht2* 
4) 3. + la* 

Same ? 
And the light? 

5) li 
6) l2 

7 ) 32 + la 
Same ? 

8) 31 + l2 
Same? 

And light? 

Is the light the same 
9) Si + li 

Whistle 
Whistle 
Iiow whistle 
^tiistle and small lij^it 
Whistle and small light j 
Io, the- sound is louder ; 
li^^ter, whiter 
Small light' i 
Small li^t, but yellow- t 

ish . , J. i 
i Whistle and small light- 
I'The li^t is vdiite 
[Whistle and light 
[The whistle is more 
I quiet 
(Silence) 

The same 
Vifliistle and s, ligtit 

Incorrect 
(evaluation 
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Table 3 Continued 

Signalsi questions 

Same? 

10)So + Lp 
Same? 

ll)Sp 
12}Si 
13) Si + l2 

Ififhat el se ? 
Vfes there anything 
else? 

14) S2 + l2 
Nothing else? 

Are whistle and li^t 
the same ? 
Try to recall, was it 
the same whistle? 
And what kind? 
And the light? 
Try to recall, what 
kind of li^t? 

After classes: 
1) Si 
2) S2 

Same? 
3) So + I2 
4) Si + 

The same ? 
And the li^t? 
The same li^t? 

5) S2 +1-2 
Nothing else? 
The same? 
How different? 

And the li^t, the 
small li^t? 

6)Ii 

Answer's (after que stion; j Comments 
’•Vlhat was it now?" i 

j . III I r-- 

No, the li^t is bright-! 
er and v\hiter 

Small light and whistle • 
The whistle sounds lower 
but the light is the 
same 

VTnistle 
Yftiistle is more quiet 
Vihistle 
(Silence) 

(Silence) 
Whistle 
(after a pause) Also a 
small li^t 

(Silence) 

No, not the same 
A little quieter 
(Silence) 

Same kind of li^t 

\ihistle 
Whistle 
Quieter 
Whistle and smll light 
Y/histle and small light 
loud Vliistle 
(Silence) 
The same 

Whistle 
And small light 
No 
The whistle v;as more 
quiet 

(Silence) 
Small light 

Nailing out 

Difficulty 

Incorrect 
evaluation 

Difficulty 
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Table 3 Continued 

'Si^'als7 questions 

tTi-p 
8) sf + Lp 

Wat else? 
Recall, what 
there? 

9) St + L 

else was 

Si + Li 
V/hat el @1 s© ? 
And besides the whis-* 
tie? 
Was there seme thing 
else? 

10}S2 +1*1 
Same? 

iDSp 
12)12 
13) Si + Lp 

What else? 
Was there anything 
else? 

14) S2 +12 
And what else? 
Try to recall 

Answers (after question:! Comments 
’•VTIhat was it now?" |___ 

Yellow”" li^t 1 
Wist 5-6 j 
(Silence) ! 

(Silence) 
?/histle 
louder whistle 

(Silence) 

(Silence) 
Small light and whistle 
(Silence) 
Wistle 
Small light 
Wistle 
(Silence) 

lo, there was not 
Whistle 
Nothing 
(Silence) 

Railing out 

Railing out 

Difficulty 

Railing out 

Railing out 

*Sound •, — strong sound j S2 — weak sound; l!3_ 
X2 — weak li^t 

- strong li^t 

The results of the experiment are shovra in Table_4» 
which also includes the results of one of the 
with the same pupil that was conducted during the peiaoa 

^ one can obaerve the adv^tage g 
a ohans^i “oho61 sohedule for the oorreot rnteraotron of the 

signal systems. 
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Table 4 

Th£ number^^of errors_in th^ £°SPi®S . 
“ jitegular school Changed school 

« . . ^ regimen regimen 
Character of errors - “ “ r r i *lpr- 

before : after before 1 after 
classes classes classed classes 

Palling out of the signal | once 4 times 
Incorrect evaluation of the j 

si^al I once once once 
Difficulty in the evaluation! 

of signal j once twice once 

once 

once 

Total 3 times 7 timesitwice I twice 

We analyzed above the results of individual tests. Vfe 
shall now pass on to a description of the collective investi¬ 
gations. 

Two methods were employed in the collective investi¬ 
gations : . x.i_ 

In the first place, the method of investigation of the 
state of certain psychic processes in the entire class, which 
has become knovm lately as the method of proportioned assign¬ 
ments, ^ j.1. 

In the second place, a method suggested by us for the 
development 'and investigation of conditioned associations 
in a group. 

The restilts of investigations by the method cf pro¬ 
portioned assignments, consisting of crossing out letters and 
solving arithmetical examples, are analogous to the results 
described by lOi. S; Pivlina in her study (1951); to this_ 
must be added that, after the children began'to have their 
recess outdoors on a changed school schedule, the results of 
the day-test (after classes) were identical to the morning 
results in many pupils, and in some children even surpassed 
them as to the qua,ntitative and, particularly, qualitative 
indices. 

The last nethod employed in the present work consis¬ 
ted of ihe group-test of developing positive and differen¬ 
tiated conditioned associations in the entire class, as 
suggested by us, . ^ 

Two electric flashli^ts of different intensity served 
as stimuli. The children were supposed to raise one hand 
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for a small light, and their other hand — for a strong 
lighiJi They were Ijo lower i;heir hands no*t aj?*ter the light 
was switched off, but in response to a brief flash of the 
strong light. At the simultaneous lifting of both bulbs 
the hands were not to be raised, , 

A certain complication of the problem (the need for 
choosing the hand, etc.) was necessary to exclude imitation. 

Three persons were req.tlired to conduct a record Of 
these experiments — one person for each row of benches. 
We cite beloWj as an example, two records of the morning 
and afternoon experiments diaring one day. It is worth 
while to provide here a preliminary clarification of how 
to fill out certain graphs of the records (Table 5), 
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Thus, in the seventh graph the nuCiher of 
raised feteadily) the vjrong hand, or did 
is recorded; an errcr continues to be considered an eri^ if 
the child does not correct it voluntarily but in imitation 
of his comrades} it is often possible, in addition to jolt¬ 
ing the total number of errors, to note precisely_who md 
committed the error; it is useful to 
record by designating the order (place) . 
row with one digit and the seat of the pupil on . 
JStha smaller-sised digit ^below (fig^e ■ 1-- left tond s^^^ 
figure 2 - right hand seat); for example, 42 — Ipupil searea 
on the fourth bench, right). _ , ^ 

' In the ei^th graph, in accordance with the 
oiple, is recorded the number of pupils vtio showed indecision 
in the selection of hand but immediately corrected their 

mistake^ graphs 9 and 12 the number of children who lifted 
their hand after a certain delay is recorded; there were 
25 percent of such instances or less, a plus sign ^ ^ , 
placed in graph 9 (if there are only a few. One 
the aiiantity); if there are about 50 percent, a plus sign is 

placed in ggh 10recorded the number of those 
ered their hands after the li^t had been switched off, with 
out waiting for the special signal to lower hands, 

' In graph 14 is recorded the number of i^ose who hesi¬ 
tated, or were doubtful in regard to lowering the hand ( be¬ 
gan to lower the hand but lifted it again ). _ , 

In graph 18 are recorded those vitio were late in lower¬ 
ing their hands or committed another error connected with 

loweringh^ds^ 19 are recorded instances when (on account 

of errors or other reasons) it was nec®y. 
ticular instruction (some had a 
left-hand is"), and one therein designates, together mth 
■dIus, the category to which the error refers (I-- to differ 
entikion in raising hands, II — to errors in lowering the 

In graph 20 are recorded instructions of a general 
character ("someone stopped looking at me," ’do not get dis¬ 
tracted with extraneous matters"), indi- 

The record of the afternoon experiment Clearly indi¬ 
cates the reduction of hi$^er nervous activity, as Compand 
to the state observed during the morning 
conditions of a changed’school-day schedule this difference 
is considerably smaller, ^ o+n-t-o of 

The records show manifest worsening of the state oi 
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hi^er nervous activity after classes, as oomp^ed to the 
state before classes under a regular school schedule, 

IMder conditions of a changed school schedule tnis 
difference is considerably smaller, as 3 

6 tihe resulijs of 'fcwo group-*'test;s in ono class 
Se^shown according to the indicate method under conditions 
of a regular and a dianged school schedule. 

Table 6 

Evidence of change ,in 
rcacliio'n3''~oTaof J^ls of_^grade^lB ox^^soli^l go^^li ^ 

. *** j Under regular IMdef changed 
^ I schedule_]_sohed^e _ ^ 
ype 0 erio i before [after !before |after 

I class class class class^ ^ 

teised“.^onE“tod r2”pipils 12 P«Pll= ^ pupllsj3 pupils Raised wrong hand 
Hesitated in choice of 

hand 
Delayed raising of hand 

up to 25 percent 
up to 50 ” 
up to 75 '* 
(almost entire class) 

Lowered hand too soon 
(before signal) 

Hesitated to lowering 
hand 

Errors (delay) in low¬ 
ering hand after 
signal) 

tivioe ; once 
; once 
i once 

once once 

1 pupil 11 pupil 11 pupil 1 P^Pil 

2 pupils 1 — 3 pupils 3 pupils 

In-concluding the presentation ^^31“ 
sen'fc vvoirkf wo o on si dox* il? expedieni? 1jo cife in Q- Lj-qi 
and^bief form the opinion'of pedagogues on the experimental 

of teachers of erpertontal 
classes, the pupils become more quiet and more responsive 
in their clasles when transferred-to a changed s^ool sche¬ 
dule. -Upon re-turn from the court, even 
recess, they manifest, according to the teachers, the same 
cheerfulness and capacity for work as during tte 
The teaoters note that they, too, tire less, ^d 
are capable of conducting the class and managing the child¬ 

ren with more ease. 
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On the “basis of the above, we cs.n arrive at the fol- 
lowiii(2 itt’actical conclusions; 

1) Under conditions of a regular school-day schedule 
— each class being 45 minutes in length — there develop 
changes of cortical dynamics up to post liminal (protective) 
inliibition in first-gra.de pupils towa^rd the end of the 
school day. 

2) Under a changed school regimen —classes 35 
minutes iohg vrith recesses prolonged by 10 minutes and 
conducted in the form of organized active rest period, the 
•phenomena of cortical dynamics impairment are markedly re¬ 
duced, and are hardly observed, if, under conditions of a 
changed school schedule^ the recesses are conducted in the 
open air, 

3) fhe results of the described investigations de¬ 
monstrate the harm caused to first-grade pupils by the exist¬ 
ing school-day schedule and dictate the necessity of; 

a) immediate change of the existing school-day 
schedule for the first j^jrade by means of shortening the 
duration of classes to 30-35 minutes, increasing the recess 
periods and their obligatorjr conduct in the open air in the 
form of an organized active rest period; b) revision of the 
fix*st-grade school iDrograms, in connection with the above- 
mentioned task regarding their reduction. 
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