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HYGIENIC ASSESSMENT OF THE ACADEMIC LOAD IN MODERN STUDENTS
Bulycheva EV =

Orenburg State Medical University, Orenburg, Russia

In modern school education, a system, developing high academic loads among schoolchildren, is being formed. The loads pose a serious problem, creating inevitable
medical consequences, and producing a negative effect on the morbidity and structure of the pathology for this group of children and adolescents. Given the
situation, control over the academic load, its rational distribution and initiating supervision over the academic process intensity are relevant. Basic negative factors
of academic process organization were found in the course of academic schedule analysis in 1.728 classes and estimating the academic process intensity during
3.500 lessons. The maximum non-conformities to hygienic standards were found in high school students from cities. It was established that a weekly academic
load was exceeded after school owing to extended learning activities, and irrational distribution of a weekly academic load because of difficult subjects. Intellectual,
sensory and emotional loads were the leading criteria of an intense academic process. Highly intense academic load was noted for such school subjects as Russian,
Algebra, Foreign language, Chemistry and Geometry. The same subjects are taught in different major classes with a various degree of intensity. This required scored
correction of how difficult the subjects are in senior major classes.
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TMMMEHNYECKAA OLIEHKA YHEBHbIX HATPY30K Y COBPEMEHHbIX YHALLIMXCA

E. B. BynbiHeBa =
OpeHByprekuni rocyAapCTBEHHbIN MeaguUMHCKUA yHBepeunTeT, OpeHbypr, Poccus

B coBpemMeHHOM LLKObHOM 06padoBaHmn hopMmpyeTcst CUCTEMA, MPOrPaMMUPYHOLLIAs BbICOKME YHEOHbIE HAarpPy3Ki Cpean LWKOMBbHMKOB, KOTOPbIE NPeaCTaBNstoT
CcoboW cepbesHyto NPobnemMy B acrnekTe co3haHns HEN30EXXHbIX MEeANLIMHCKIMX NOCNeACTBUIA, HEraTUBHO BAVSA Ha 3a60N1eBaeMOCTb 1 CTPYKTYPY Natonorim
3TON rpynnbl AETCKOrO U MOAPOCTKOBOrO HaceNenuns. B CNOXMBLUMXCS YCOBUSX BaXKHbIM SBAISIETCH KOHTPOMb 3a Y4e6HON Harpy3Kon, paumoHanbHOCTBIO ee
pacnpefeneHns, a Takxxke BHepeHUst KOHTPOSS 3a HaMpPsKEHHOCTLIO y4ebHOro npouecca. AHanma y4ebHbix pacnuncaHuin y 1728 knaccos, a Takke oueHka
HanpPsKEeHHOCTI y4ebHOro npoLiecca Ha 3500 ypokax BbisiBrIa OCHOBHbIE HEraTVBHbIE (hakTOPbl OpraHM3aLmmn y4ebHoro npotiecca. MakcrmansHoe Konm4ecTBo
HEeCOOTBECTBUI MIMEHNHYECKM TPEOOBAHUAM YCTAHOBEHO Y MOPOLACKUX YHaLLWXCS CTapLLUMX KNAaCCOB. YCTaHOBNEHO MPEBbILLEHME HEAENbHOM YHEOHO Harpy3Kim
BO BHEYPOYHOE BPEMS 3a CHET AOMOSHUTENBbHBIX 3aHATUIA, HEpaLUMOHaIbHOE pacrnpefeneHne HeaenbHoOM yHebHOM Harpy3ku C yHeTOM TPYOAHOCTN NPeaMETOB.
BenoyLmmm kputepsimi, (hopMIPYIOLLIMMA HAMPSPKEHHOCTb YHeOHOrO NpoLecca, ABMSINCh NHTENNEKTyasbHble, CEHCOPHbIE 1 SMOLWIOHANbHbIE HAarpy3ku. Beicokom
HanpPsXXEHHOCTBIO Y4eBHOro MpoLecca XxapakTepr30BaMCh YPOKYM PYCCKOro s3blka, anrebpbl, MHOCTPaHHOIO A3blka, XMMUK, reoMeTpun. OTMeYeHa pasnnyHas
CTeneHb HanPsKEHHOCTU OOHUX U TEX XKe NPeAMETOB, MNPEnoAaloLLIMXCS B Knaccax pasfinyHoro npoduns, YTo TpebyeT KOPPEeKTUPOBKM BanibHOM OLEHKN
TPYAHOCTV NPEOMETOB B CTApLUMX MPOMUIIBbHBIX Knaccax.
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Under conditions of educational renewal, increased scope of
academic information, constant modernization of academic
programs, and active use of electronic educational tools it’s
important to preserve the working capacity of students and
mitigate a negative effect produced by the mentioned factors
on neuropsychological profiles of students [1]. Non-rational
organization of an academic process is especially important for
students’ health due to its duration, regularity and complexity of
its action [2]. Thus, rational planning of an academic day is an
important basis which allows balancing between the process
of education and processes restoring students’ physical and
mental functions [3].

The purpose is to provide a hygienic assessment of
academic loads in students of modern institutions of general
education.

PATIENTS AND METHODS

Hygienic assessment of academic loads is provided by way
of determining the level of a weekly academic load, rational
drafting of academic schedules in accordance with the Sanitary
Rules and Regulations 1.2.3685-21 in 280 classes of primary
school, 869 classes of secondary school, and 579 classes
of high school. To estimate the intensity of education, the
academic process intensity was assessed during 3,500 lessons
at municipal and village schools using a natural experiment with
chronometry. It corresponded to the Federal recommendations
of rendering medical aid to students ®P POLLIYM3-16-2015
(version 1.1) ‘Hygienic Assessment of Learning Activity Intensity’.

Statistical analysis of the obtained data was done using MS
Excel spreadsheets, Statistica 9 computer programme, and
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Fig. 1. Indicators of a weekly academic load in schoolchildren from cities and villages

SPSS (Statistical Package for the Social Sciences) program for
Windows XP. Statistical processing of the obtained data was
performed using standard methods of variation statistics and
calculating arithmetic means (M), standard deviations (&), mean
error in the arithmetic average (m), as preliminary examination
of distribution of random values, that correspond to the
analyzed values, has revealed their conformity with the normal
distribution law (x —square was used as a fitting criterion). To find
statistically significant differences, the parametric method (t-test
method) with calculation of a non-sampling error and Student’s
coefficient and non-parametric method with a Mann-Whitney
test were used in the compared groups.

STUDY OUTCOMES

Compliance with an academic load is an important factor of
fatigue prevention in the course of both an academic day and
academic week; it is established in every examined school (Fig. 1).
At the same time, analysis of weekly extracurricular activity in
the form of out-of-school activities, zero lessons, and facultative
studies demonstrated that in senior students the accepted values
were exceeded by a factor of 1.5 (Fig. 2). The maximum excess
up to 18.6+1.5 hours per week in relation to hygienic standards
was found in senior students of municipal schools.
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A distinctive feature of modern school education is that it is
successful when mental activity of students is intensified in the
lack of school hours along with an active use of information and
communication training aids, actual use of a working schedule
significantly different from the agreed one, which doesn’t take
into account the physiological features of a changed working
capacity during an academic day or week in students. It
is established that in 35.8+0.04% municipal classes and
23.7+0.03% rural classes, the schedules are compiled in a
non-rational way, where the maximum non-correspondence to
hygienic standards is found in schedules of 64.5+0.06% senior
grades (Fig. 3).

Academic days with the largest and smallest total scores
of academic subject difficulty in the form of double-peaked
and single-peaked curves were alternated in 33.2+0.04% of
analyzed scheduls of municipal schools and in 34.3+0.04%
schedules of rural schools (table 1).

It was established that 66.8% municipal and 65.7% rural
schedules were irrationally developed. In students of secondary
and high schools, a maximum number of schedules not
corresponding to the requirements has been developed. Thus,
in 38.5+0.06% schedules of secondary municipal school
students, the maximum total scoring load was determined both
during warming-up and impaired productivity; in 36.3+0.06%
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Table 1. Indicators of developing a rational schedule (P+op%)
Schedule
of primary school of secondary school of high school all grades
Indicators
city village city village city village city village
n=45 n=30 n=60 n=40 n=64 n=38 n=169 n=108
rationality indicators
Double-peaked or single-peaked distribution 85,6 88,3 12,5 10,7 1,6 3,8 33,2 34,3
of a total weekly scoring load +0,04 +0,06 +0,03 +0,05 +0,04 +0,08 +0,04 +0,04
irrationality indicators
Maximum total scoring load while warming-u 3.5 32 22,1 22,2 36,3 541 25,6 80,1
9 9-up +0,03 +0,02 +0,05 +0,06 +0,06 +0,08 +0,03 +0,04
Maximum total scoring load during impaired 2,6 1,7 26,9 33,4 25,4 20,2 11,7 10,4
productivity +0,02 +0,02 +0,06 +0,07 +0,05 +0,06 +0,02 +0,03
gﬂci’gg‘u‘fg"vﬁﬁ fv‘;‘:;rl‘gg"’j; gﬁétzzrisrfgme 8,3 6,8 38,5 33,7 36,7 21,9 29,5 252
) : o +0,04 +0,04 +0,06 +0,07 +0,06 +0,07 +0,03 +0,04
impaired productivity
TOTAL (%) 100 100 100 100 100 100 100 100

and 54.1+0.08% schedules of high municipal and rural schools,
the maximum total scoring load was found during warming-
up. In 36.7+0.06% of high municipal school schedules, the
maximum total scoring load was additionally found during
warming-up. In 36.7+0.06% of high municipal school
schedules, the maximum total scoring load was determined
both during the warming-up period, and impaired productivity.

A potential reserve of educational process organization
health-saving constituent, consisting not only in a hygienically
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optimal schedule structure, but also in the intensity rate of
lessons, which supports high capacity for work, optimal
body functioning, lack of excessive fatigue and harmonious
development of schoolchildren [4]. In municipal students,
academic activity was first-degree and intense (class 3.1),
amounting to 2.9+0.05 points, due to first-degree intense
intellectual load (3.3+0.01 points), sensory load (3.2+0.07
points), monotonicity (3.6+0.03 points) and regimen (2.9+0.05
points) of academic work (table 2). In schoolchildren from
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Table 2. Indicators of intense academic activity in schoolchildren from cities and villages (in points)

Indicators and criteria of intensity Schoolchildren from cities Schoolchildren from villages
points intensity class points intensity class
1. Intellectual load:
1.1. Scope of work 3.5+0.05 3.1 2.9+0,03* 3.1
1.2. Comprehension of signals and their assessment 3.8+0.02 3.2 2.6+0.02* 3.1
1.3. Distribution of functions by the degree of a task complexity 2.0+0.05 2 1.8+0.03 2
1.4. Type of the accomplished academic activity 3.8+0.03 3.1 2.5+0.02¢ 2
Overall estimate of intellectual loads 3.3 +0.01 3.1 2.5+0.03" 2
2. Sensory load:
2.1. Duration of focused surveillance (% of time) 3.5+0.05 3.1 3.2+0.02* 3.1
2.2. Density of information messages within 40 minutes of work 3.8+0.02 3.2 3.5+£0.02* 3.1
2.3. Size of a differentiation object depending on the font 3.5+0.03 3.1 2.9+0.05" 3.1
2.4. Type and number of training aids used during lessons 3.6+0.05 3.2 2.5+0.03" 2
2.5. Working with optical devices (% of time) 1.0+0.04 1 1.5+0.02 1
2.6. Observation over video terminal screens 3.5+0.04 3.1 3.3+0.05" 3.1
D o o e e ressan o :
2.8. Load on the vocal apparatus (% of time) 2.8+0.02 3.1 2.4+0.04 2
Overall estimate of sensory loads 3.2+0.07 3.1 2.7+0.5 3.1
3. Emotional load:
3.1. Extent of responsibility for the own activity result 3.5+0.05 3.1 2.8+0.03" 3.1
3.2. Risk level to form a negative situation 1.3+0.02 1 1.5+0.03 1
gf(;pEI:tent of responsibility to form a negative situation for other 1.0+0.02 1 11+0.02 1
g.:r. ;uarlrét;z;%figc;r;f;jct situations associated with learning activity 1.0+0.02 1 1.3+0.03 1
Overall estimate of emotional loads 1.7+0.05 2 1.7+0.03 2
4. Monotonous load:
4.1. A number of elements required to implement a simple task 3.7+0.05 3.2 3.5+0.02 3.1
4.2. Duration of simple tasks (in seconds) 3.6+0.04 3.1 2.5+0.03* 3.1
4.3. Time of active actions (% of time) 3.8+0.25 3.2 2.6+0.03" 3.1
4.4. Monotonicity of academic environment (% of time) 3.3+0.02 3.1 3.1+0.02 3.1
Overall estimate of monotonous loads 3.6+0.03 3.2 2.9+0.03 3.1
5. Working regimen
2;:1ti.vﬁstual duration of academic time considering all types of 3.640.02 3.2 2 640.02* 31
5.2. Academic shifts 1.8+0.06 2 1.5+0.01 1
5.3. Availability and duration of regulated breaks 3.5+0.05 3.1 2.5+0.01* 2
Overall estimate of the working regimen 2.9+0.02 1 2.2+0.02 2
Overall indicator of intensity 2.9+0.05 3.1 2.4+0.03* 2

*p<0,05 to compare the organization of an academic process in rural and municipal schools

villages, the academic activity was acceptable (class 2); with
the overall estimate being 2.4+0.03 points, and first-degree
intensity was established based on two criteria only such as
sensory load (2.7+0.5 points) and academic work monotonicity
(2.9+0.083 points).

In municipal students, 6 indicators were estimated as
intense second-degree indicators (class 3.2.), including 1
indicator of intellectual load such as ‘signal perception and
estimation’ (3.8+0.02 points); 2 indicators of sensory load
such as ‘density of information messages within 40 minutes
of work’ (8.8+0.02 points); ‘type and number of training aids
used during a lesson’ (3.6+0.05 points); 2 indicators of work
monotonicity such as ‘a number of elements required to
implement a simple task’ (3.7+0.05 points) and ‘time of active
actions’ (3.8+0.25 points); and 1 indicator of academic working
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regimen such as ‘actual duration of academic time considering
all types of activity’ (3.6+0.02 points). In students from villages,
no indicators of second-degree intensity were found out.

In the students of the 5" grade, the maximum class of
academic activity intensity (class 3.2.) was set for algebra
(3.7+0.10 points) due to intense 2-degree (class 3.2.)
intellectual load (3.8+0.10 points), sensory load (3.7+0.12
points) and intense subject-related academic activity with
1-degree monotonicity (3.2+0.10 points) (Table 3).

In students of the 10" grades, intense second-degree
academic activity was also set for literature (3.7+0.10 points)
due to intense 2-degree sensory load (3.8+0.10 points) and
working regimen (3.7+0.10 points) and intense 1-degree
work monotonicity (3.3+0.11 points); and for algebra
(8.7+0.11 points) due to intense 2-degree sensory load
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Table 3. Intensity of academic activity in schoolchildren by school subjects (intensity class/ M+m in points)

Grades
Subject | Indicator of intensity
Grade 5 Grade 6 Grade 7 Grade 8 Grade 9 Grade 10 Grade 11
3.2 3.1 2 2 2 3.1 3.2
Intellectual load
3.7+0.10 2.8+0.10 2.4+0.12 2.1+£0.10 2.2+0.10 3.3+0.11 3.8+0.10
2 2 3.1 2 2 3.1 3.1
Sensory load
2.4+0.11 1.9+0.10 3.3+0.10 1.8+0.12 1.7+0.10 2.8+0.12 2.9+0.10
3.1 2 2 2 2 2 3.1
c Emotional load
'% 3.5+0.13 1.7+0.10 2.1+0.11 1.9+0.11 2.4+0.12 2.3+0.10 2.8+0.12
2 3.4 3.1 2 2 2 3.4 3.2
Monotonicity
2.8+0.10 3.4+0.12 1.8+0.11 2.1+£0.10 1.9+0.12 3.4+0.10 3.8+0.11
3.1 2 2 2 3.1 3.1 3.2
Working regimen
3.4+0.12 2.4+0.10 2.1+0.11 1.7+0.12 2.9+0.11 3.8+0.12 3.9+0.10
3.1 2 2 2 2 3.1 3.2
Overall estimate
3.2+0.11 2.3+0.10 2.2+0.11 1.9+0.10 2.1+0.11 3.1+£0.10 3.7+0.11
2 3.1 2 2 2 2 2
Intellectual load
2.3+0.11 3.0+0.11 1.9+0.10 1.8+0.11 2.3+£0.10 1.9+0.12 2.4+0.10
3.1 3.1 &l 3.1 &l 3.2 812
Sensory load
3.3+0.11 3.1+0.10 2.8+0.10 3.0+0.11 3.3+0.12 3.8+0.10 3.9+0.11
2 2 2 2 2 2 3.1
2] Emotional load
% 2.3+0.10 1.8+0.12 1.8+£0.10 1.6+0.12 2.1+0.11 2.0+£0.10 3.3+0.12
g 3.1 2 2 2 2 3.1 3.1
— Monotonicity
2.9+0.10 2.3+0.10 1.8+0.11 2.2+0.11 1.7+0.10 2.7£0.12 3.1+0.11
2 2 2 2 2 3.2 3.2
Working regimen
2.1+0.11 1.8+0.10 1.6+£0.12 1.9+0.12 1.7+0.12 3.7+0.10 3.8+0.10
3.1 2 2 2 2 3.2 3.2
Overall estimate
2.6+0.10 2.4+0.11 1.9+0.10 2.1+0.11 2.2+0.11 3.7+0.10 3.8+0.11
3.2 3.2 3.1 3.1 3.1 3.1 3.1
Intellectual load
3.8+0.10 3.5+0.11 2.8+0.12 2.6+0.10 3.3+0.11 3.3+0.11 3.4+0.10
3.2 3.2 31 3.1 3. 3.2 31
Sensory load
3.7+0.12 3.6+0.10 3.8+0.11 2.7+0.10 3.0+0.12 3.7+0.12 3.4+0.11
2 2 2 2 2 2 3.2
Emotional load
© 1.9+0.12 1.8+0.10 1.7£0.12 2.1£0.10 2.0+0.12 2.4+0.11 3.8+0.10
el
S 3.1 2 2 2 2 2 3.2
< Monotonicity
3.2+0.10 2.1£0.12 1.9+0.12 1.6+0.11 2.1+0.12 2.3+0.12 3.7+0.12
2 2 2 2 2 3.1 3.2
Working regimen
1.9+0.10 2.1£0.11 1.7+£0.10 1.8+0.12 1.6+0.12 3.3+0.12 3.7+0.10
3.2 3.1 3.1 3.1 3.1 3.2 3.2
Overall estimate
3.7+0.10 2.7+0.11 2.6+0.12 2.8+0.10 2.6+0.10 3.7+0.11 3.6+0.11
3.2 3.1 2 2 2 3.1 3.
Intellectual load
3.8+0.10 3.4+0.11 2.2+0.10 1.8+0.12 1.7+£0.10 2.8+0.10 3.4+0.12
3.1 3.1 3.1 3.1 3.1 3.1 3.2
Sensory load
2.8+0.12 2.9+0.11 2.6+0.10 3.1+£0.12 3.3+0.10 3.2+0.12 3.8+0.10
2 2 2 2 2 2 3.2
> Emotional load
® 2.2+0.10 1.8+0.11 2.3+0.10 1.8+0.11 1.7+0.10 2.1£0.12 3.8+0.10
£
8 2 2 2 2 2 3.1 3.1
o Monotonicity
1.8+0.11 1.9+0.10 1.6+£0.12 1.8+0.10 1.7+0.11 3.4+0.10 3.3+0.10
2 2 2 2 2 3.1 3:2
Working regimen
2.3+0.10 2.1+£0.10 1.9+0.12 2.1+0.11 1.9+0.10 3.4+0.10 3.7+0.12
3.1 3.1 2 2 2 3.1 3.2
Overall estimate
2.8+0.10 2.6+0.11 2.1+0.11 2.0+£0.10 2.1+0.11 2.9+0.10 3.7+0.11
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Table 3 cont.

Grades
Subject | Indicator of intensity
Grade 5 Grade 6 Grade 7 Grade 8 Grade 9 Grade 10 Grade 11
2 2 2 2 2 2 2
Intellectual load
1.8+0.10 1.6+0.11 1.7+0.10 1.7+0.11 2.4+0.11 2.2+0.12 2.2+0.11
3.1 2 2 2 2 3.1 3.1
Sensory load
3.3+0.12 2.1+0.12 1.8+0.12 1.9+0.11 1.7+0.10 2.8+0.11 3.4+0.10
2 2 2 2 2 2 3.1
- Emotional load
S 2.4+0.12 1.7+0.10 1.9+0.10 1.6+0.11 2.2+0.12 2.1+0.11 3.2+0.10
2 2 2 2 2 2 2 2
Monotonicity
2.3£0.10 1.6+0.10 1.7+0.11 2.0£0.10 2.2+0.10 2.3£0.12 2.4+0.10
2 2 2 2 2 3.1 3.1
Working regimen
1.9+0.12 2.0£0.12 1.7+£0.10 1.7+0.12 1.9+0.12 2.9+0.10 3.3+£0.10
2 2 2 2 2 3.1 3.1
Overall estimate
2.3+£0.12 1.8+0.11 1.7+0.11 1.8+0.10 2.1£0.10 2.6+0.11 2.9+0.10
3.1 3.1 2 2 2 3.1 3.1
Intellectual load
3.0£0.12 2.9+0.10 1.7+£0.12 1.8+0.10 1.6+0.11 2.9+0.10 3.2+0.10
2 2 2 2 2 3.1 3.1
Sensory load
1.9+0.10 1.7+0.11 1.7+£0.12 1.6+0.10 1.8+0.11 3.3£0.12 3.4+0.10
2 2 2 2 2 2 3.1
fa Emotional load
@ 1.8+0.10 1.6+0.11 1.6+0.10 1.7+0.12 1.7+£0.10 1.8+0.11 3.4+0.12
IS
2 3.1 2 2 2 2 2 3.1
(@] Monotonicity
2.9+0.11 2.4+0.11 1.9+0.12 2.2+0.10 1.8+0.11 2.1+0.11 3.1£0.10
2 2 2 2 2 3.1 3.1
Working regimen
2.4+0.10 1.9+0.11 1.9+0.10 2.1+0.12 1.8+0.12 3.2+0.11 3.4+0.10
3.1 2 2 2 2 3.1 3.1
Overall estimate
2.8+0.10 2.1+0.11 1.8+0.11 1.9+0.10 1.7+0.11 2.7+0.12 3.3+0.11
2 2 2 2 2 3.1 3.1
Intellectual load
2.3+0.10 2.2+0.11 2.3+0.12 2.1+0.10 2.4+0.10 2.7+0.12 3.1+£0.12
3.1 3.1 3.1 3.1 3.1 3.1 3.2
Sensory load
3.3+0.12 3.2+0.10 3.2+0.11 3.1+0.10 3.1+£0.12 3.4+0.10 3.8+0.10
2 2 2 2 2 2 3.1
- Emotional load
S 1.8+0.10 1.7+0.10 1.7+£0.12 1.6+0.10 1.7+0.11 1.9+0.10 3.1+£0.10
2 2 2 2 2 2 2 2
Monotonicity
1.6+0.10 1.7+0.11 1.6+0.11 1.8+0.10 1.8+0.12 1.6+0.12 1.9+0.10
2 2 2 2 2 3.1 3.2
Working regimen
1.9+0.10 1.8+0.10 1.8+0.12 1.7+0.12 1.6+0.10 2.8+0.10 3.7+0.10
2 2 2 2 2 3.1 3.1
Overall estimate
2.2+0.10 2.2+0.11 2.1+0.11 2.1+0.10 2.1£0.12 2.6+0.11 3.1+£0.10
3.1 3.1 3.1 3.1 2 3.1 2
Intellectual load
2.8+0.10 2.8+0.11 2.9+0.10 3.1+£0.10 2.4+0.10 2.6+0.11 2.5+0.10
3 3.1 3. 3.1 3.1 3.1 3
Sensory load
3.3+0.12 2.7+0.10 2.8+0.12 3.3+0.11 2.9+0.10 2.9+0.11 3.4+0.10
(0]
2 31 3.1 31 3.1 < 3.1 3.1
2 Emotional load
= 2.1+0.10 2.2+0.11 2.1+0.11 2.3+0.10 3.1+0.10 3.3+0.11 3.3+0.10
5 &l 3.1 &l 3.1 &l 3.1 3.1
° Monotonicity
E 3.1+0.11 2.9+0.12 2.8+0.10 2.8+0.11 3.2+0.12 3.2+0.10 3.3+0.10
852 3.1 &l 3.1 &l 3.2 812
Working regimen
3.8+0.10 3.5+0.10 3.4+0.10 2.9+0.10 3.1+0.10 3.8+0.12 3.8+0.11
3.1 3.1 3.1 3.1 3.1 3.1 3.2
Overall estimate
3.0+0.11 2.8+0.11 2.8+0.10 2.9+0.10 2.9+0.11 3.2+0.11 3.3+0.10

- intense —1 and 2-degree academic activity (class 3.1., 3.2)
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Fig. 4. Intensity of school subjects depending on specialization
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Table 4. Correction factors to rank the difficulty of the subjects studied in high school

Score (ranked by difficulty) Specialization-based correction factors Score (ranked by difficulty) based on correction factors
School subjects thgl ggﬁ;;c:;r%cuele\glghnd '::;hgz; ast||§: aggeé?gégy Humanities '\::éh:hmyitif; Chemistry and Humanities
Regulations 1.2.3685-21) Major Major Major Major Biology Major Major
Physics 13 1.0 0.50 0.50 13 7 7
Geometry 8 1.0 0.46 0.46 8 4 4
Algebra 7 1.0 0.45 0.45 7 3 3
Chemistry 12 0.54 1.0 0.54 6 12 6
Biology 7 0.71 1.0 0.71 5 7 5
Russian 6 0.70 0.70 1.0 4 4 6
Literature 7 0.50 0.50 1.0 4 4 7
History 10 0.5 0.5 1.0 5 5 10
Social science 5 0.48 0.48 2.0 2 2 10

(8.7+0.12 points) and intense 1-degree intellectual load
(8.3+0.11 points) and working regimen (3.3+0.12 points).

In students of the 11" grades, intense 2-degree academic
activity was observed for 5 subjects such as the Russian
language (3.7+0.11 points), literature (3.8+0.11 points), algebra
(8.6+0.11 points), geometry (3.7+0.11 points) and a foreign
language (3.3+0.10 points). As far as the examined subjects
for the 11" grade students go, intense academic activity for
every indicator such as intellectual, sensory, emotional loads,
monotonicity and academic labor regimen corresponded to
class 3 only (which is intense). This shows an increased risk
of unfavorable effect produced by a highly intense academic
process on the organisms of the 11" grade students.

The obtained data partially correspond to the scale
measuring the difficulty of school subjects. This is probably
because the rate of the subject difficulty is universal and is not
associated with the rate of difficulty for teaching depending on
specialization, as high school teachers in general educational
institutions note that it’s the specialization that defines the
degree of subject difficulty. Thus, classes specializing in
chemistry and biology offer a more difficult course of biology as
compared to classes specializing in mathematics and physics.
This assumption was confirmed in the comparative analysis of
subject-associated academic activity intensity depending on
specialization (Fig. 4). Thus, intensity of major subjects was
1.6-2.2 times higher than the one of the same subjects in non-
major classes.

Considering the above, an important hygienic issue of
scientific justification of a differentiated approach defining
difficulties of subjects depending on specialization in high
school is becoming obvious. Therefore, it is suggested that
correction factors need to be used, taking into account the
frequency in difference between the subject intensity depending
on specialization. This will enable more rational practical
development of a schedule, considering a real difficulty of
subjects depending on specialization (Table 4).

DISCUSSION

In many studies, the problem of students’ health preservation
is associated with academic loads, their rational distribution
and occurrence of new risk factors such as use of electronic
training aids [1-4].

The data about the correspondence of academic
loads within a week to hygienic standards basically do not
correspond to the published data of other authors [5]. This is
probably because in this study a differentiated approach was
used to estimate a weekly academic load during and after
class time, but not their overall estimate. If a number of hours
didn’t exceed the permissible levels during class time, then
the academic load in high school students analyzed after class
exceeded the regulated scope by a factor of 1.5. According
to published data, a high academic load after class can be
explained by active and deep study of certain subjects and
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active attendance of extracurricular activities by a significant
number of high school students [6-7].

The problem of non-rational distribution of a weekly
academic load depending on subject difficulty corresponds to
other authors’ data, whereas systematic publications of these
results denote immediacy of the issue [8-10].

The issue of academic process intensification has been
increasingly focused lately. It is believed to be an important
factor resulting in development of fatigue, stress-induced
functional disturbances of organs and systems, disturbed
physical development and chronic pathology in senior
schoolchildren [11-16]. The academic process established
intensity is significantly dependent on intellectual, sensory and
emotional loads. The academic process intensity is higher in
municipal students than in those from villages. Intensity data
about the entire academic process and separate subjects are
compliant with data of other researchers [7]. In this research, it
was attempted to compare subject difficulties and the academic
process intensity for the first time. It is known that students
of the 10" grades start specializing in certain subjects, and
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