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Abstract

Background: This study substantiates and defines organizational and methodological conditions to ensure the
continuity of the physical education process during the transition from middle to high school. Materials and
methods: The purpose of this study was to develop organizational and methodological conditions to ensure the
continuity of physical education of schoolchildren during the transition from middle to high school by taking
into account the results of pedagogical control of their physical condition. To achieve set goals and objectives
and to obtain accurate research results, the following research methods were applied: theoretical analysis, survey,
anthropometric and physiological methods, methods for determining the physical performance level, method for
estimating somatic health, pedagogical methods of research, and methods of mathematical statistics. Results of
the study: On the basis of holistic scientific analysis and to adequately plan educational materials, the main
approaches for the differentiation of physical education tools were identified according to the functional
capabilities of students during the transition from middle to high school. It was established that after a long
period of rest (i.e., summer vacation) there was a decrease in the indicators of the functional state of respiratory
system (e.g., vital capacity of lungs and duration of breath-holding on inhalation and exhalation), physical
qualities (strength, speed, endurance, speed-strength), and physical performance of schoolchildren. Therefore, it
is necessary to improve the content and structure of physical education during the transition from educational
(middle school) to the terminative stage of specific orientation (high school). Conclusions: A slowdown in age-
related growth was revealed; in some cases, a decrease in absolute values was observed compared to previous
measurements after winter and summer holidays.
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Introduction

The need to improve the modern system of physical education is caused by an increase in the number of
pupils with low levels of physical health, which is growing (Arefiev, 2013; Cherepov, 2015; Azhippo, 2016;
Nakonechnyi, 2017; Osipov et al., 2018; Bakayev, 2018; Dragutinovic et al., 2019; Leonenko et al., 2019).

School physical education is a compulsory, specially organized process that is carried out during the
entire period of study at school.

Though, as the theoretical analysis of literary sources proves, nowadays there are two sequential stages of
physical education functioning almost independently, that is, the educational stage (grades 5-9) and the effective
stage of the particular orientation (grades 10-11). The proof of this opinion is the different orientation of
curricula, and, respectively, different requirements for the level of physical fitness of pupils and the difference in
the physical development of children of the middle and senior school age.

The scholars have focused extensive attention on the peculiarities of the organization of physical
education during the transition of children from kindergarten to primary school (Krutsevich, 2003; Blagii, 2015;
Koval, 2015; Tomenko et al., 2017). Unfortunately, in the available scientific literature, there are no works
devoted to the study of the peculiarities of the organization of physical education of schoolchildren during the
transition from middle school to senior school.

One of the ways to solve this problem is to improve pedagogical control, aimed at the systematic and
timely provision of objective and reliable information about the state of physical development and health of
pupils (Bar-Or, 2009; Radanovic, 2017; Prontenko et al., 2020).

Today, experts pay much attention to improving the monitoring of indicators of physical development of
pupils in the process of physical education. Thus, the presented data reveal the program and regulatory
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foundations of physical education for secondary and high school students, features of physical development of
secondary and high school children, features of the use of various approaches to organization of monitoring, and
modern approaches to address the issue of continuity in physical education. The study of literature showed that
the continuity of physical education at different levels of education is based on the development of models,
technologies, and programs with different focuses. However, these points need to be generalized and
systematized to identify promising ways to ensure the continuity of physical education in secondary and high
schools (Ademovic, 2013; Aoki, 2017; Galan et al., 2017; Andrieieva et al., 2019; Lebedinsky, 2020).

However, according to, control of the individual morphological and functional features of modern
schoolchildren and their dynamics during schooling is especially necessary for adolescence, characterized by a
significant deterioration in the regulation of vital functions of organs and systems due to the activation of
puberty.

Materials and Methods

The choice of the methods was determined by the need for systematic examination of various aspects of
the subject of research, obtaining reliable data, and conducting quality work with correct mathematical analysis
of research materials. To achieve the defined objectives, the following methods were used: theoretical analysis
and generalization of literature and documentary materials; content-analysis of documentary materials; a
questionnaire survey; system analysis method; comparison and contrast method; pedagogical methods
(pedagogical observation and pedagogical experiment); structural-functional analysis method; and mathematical
statistics methods.

In the research process, we applied the survey method, which was carried out in the form of
questionnaires, aimed at studying the activities of schoolchildren in school and the after-school hours.

It was the summative pedagogical experiment, and it consisted in the phased measurement of
somatometric indicators (body length, body weight, girth sizes of various parts of the body); somatotopic
indicators (thickness of skin-fat folds); physiometric indicators of physical development (heart rate at rest
(HRes), systolic blood pressure (SBP), diastolic blood pressure (DBP), vital capacity of lungs (VC), the duration
of breath-holding on inhalation (the Shtange test) and exhalation (the Genchi test); the level of development of
physical performance; physical qualities (strength, speed, endurance, flexibility, coordination, speed-strength), as
well as the rapid assessment of somatic health according to the method of H. L. Apanasenko.

The above indicators were monitored during the academic year in the 9th grade (stage 1- September,
stage 2 - November, stage 3 - December, stage 4 - January, stage 5 - March, stage 6 - May) and at the beginning
of the school year in the 10th grade (stage 7 - September). The results were processed using methods of
mathematical statistics.

Results

The obtained results of somatometric and somatoscopic indicators of the physical development of the
studied cohort of children and their analysis allow us to state that, despite the heterogeneity of the sample under
study, the physical development of schoolchildren conformed the age norms. The physiometric indicators testify
that they are somewhat lower, but do not have significant differences with the accepted sex and age norms.

A study of the level of physical performance made it possible to determine that in 72.5 % (n=29) of
young men and 77.5 % (n = 31) of girls, its level is satisfactory. The average level of physical performance is
inherent in 10.0 % (n = 4) of boys and 27.5 % (n = 11) of girls, and poor - 17.5 % (n = 7) of boys. The average
group values of the Ruffier index in both sex and age groups have a satisfactory level of physical performance.

The distribution of schoolchildren by the state of physical health (SOH) allows us to state that 57.5 % (n
= 23) of children have a low state of health, 25.0 % (n = 10) are below average and 17.5 % (n=7) - average. The
differentiation of girls indicates that 40.0 % (n = 16) of schoolgirls have a low SOH, 42.5 % (n = 17) - below
average, and 7.5 % (n = 3) have average state of health. It is important to emphasize that among the girls who
participated in the study, 10.0 % (n = 4) have a high state of health.

The analysis of the results of the questionnaire was aimed at studying the level of activities of pupils in
extracurricular time indicates the disinterest of pupils in attending physical fitness activity classes in their free
time, as well as during summer and winter holidays.

According to the data obtained, during the vacation periods, 55.0 % (n = 22) of young men and 72.5 %
(n=29) of girls do not engage in any type of physical fitness activity at all. The most popular types of activities
of the schoolchildren, both in girls and boys, are as follows: communication with friends (60.0 % of boys (n =
24) and 50.0 % of girls (n = 20)) and watching television programmes (42,5 % (n = 17) of boys and 25.0 % (n =
10) of girls). During the summer holidays, pupils prefer activities such as attending a disco (65.0% of boys (n =
26) and 70.0 % of girls(n = 28) ), sunbathing (47.5 % of boys(n = 19) and 80.0 % of girls (n = 32)), trips on
excursions (12.5 % of boys(n = 5) and 42.5 % of girls(n = 17), reading books (10.0 % of boys (n = 4) and 7.5 %
of girls (n = 3), and during winter holidays - TV shows (47.5 % of boys (n = 19) and 50.0 % of girls(n = 20) and
computer games (42.5 % of boys (n=17) and 27.5 % of girls (n=11).

The data obtained indicate the need to study the dynamics of indicators of physical development of pupils
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during the school year in the 9th grade and when moving to senior school to justify and develop organizational
and methodological conditions for ensuring the continuity of physical education in the middle and senior

schools.

At the same time, in the dynamics of somatoscopic indicators of physical development - the thickness of
the skin-fat folds and such physiometric indicators as heart rate at rest, systolic blood pressure, diastolic blood

pressure, there is a common inverse correlation with age both in young men and girls.

It was established that the dynamics of somatometric indicators of physical development in students of
grades 9-10 corresponded to the biological laws that are inherent in these students (Table 1).

Table 1. Dynamics of indicators of circumference body sizes in students of interest

Stages | Gender Circumference, cm

Chest Shoulder Waist Thigh Neck

X S X S X S X S X S

1 B 81.8 3.12 27.5 2.04 73.8 4.08 87.9 4.45 30.7 0.87
G 73.0 2.78 254 1.47 64.3 4.12 91.8 4.29 - -

2 B 81.9* 3.54 27.6* 1.98 73.9 3.67 88.1* 4.34 30.7 0.87
G 73.1 3.23 25.4 1.43 64.5* 3.13 91.9* 4.25 - -

3 B 82.4* 4.11 27.9* 1.87 73.9 4.04 88.1 4.35 30.9 0.75
G 73.9* 3.04 25.6* 1.42 64.7* 3.19 92.2% 4.08 - -

4 B 82.6* 4.12 28.2* 1.89 74.3* 3.14 88.2 4.27 30.9 0.86
G 74.1% 3.54 25.7 1.39 65.5% 3.21 93.0* 4.08 - -

5 B 83.1* 4.13 28.5* 1.99 74.7* 4.16 88.3 4.19 31.0 0.68
G 74.3* 3.10 26.1* 1.33 65.5 3.15 93.2* 4.1 - -

6 B 83.3* 4.15 28.5 2.04 74.8%* 3.19 88.3 4.21 31.1 0.71
G 74.3 3.02 26.2* 1.32 65.5 4.24 93.1 3.94 - -

7 B 83.6* 4.05 28.6 2.05 74.8 3.06 88.3 4.23 31.2 0.72
G 75.0* 3.22 26.4* 1.28 65.5 3.76 93.0 3.86 - -

Note: B - boys, G - girls, * - significant difference (p < 0.05) compared to the previous stage

At the same time, in the dynamics of somatoscopic indicators of physical development (e.g., thickness
of skin-fat folds and physiometric indicators such as heart rate, BPgy, and BPgia ), there is a common inverse
relationship with age in both boys and girls (Table 2).

Table 2. Dynamics of indicators of cardiovascular fitness in students

Stage | Gender Indicator
Heart rate, BPgy, mm Hg BPjast., mm Hg Robinson index, cu
beats-min_
X S X S b S X S
1 B 74.5 3.36 | 108.9 4.07 73.7 5.13 81.3 5.18
G 71.7 3.75 109.0 4.72 73.4 6.11 78.2 5.03
2 B 72.9% 296 | 108.1 3.45 72.8 5.28 78.9% 4.41
G 70.7* 2.55 107.3* 3.87 72.6 4.64 75.9% 4.06
3 B 73.2 3.08 | 106.8 3.12 71.7 3.43 78.2 3.75
G 70.5 3.05 106.6 4.38 713 3.32 75.1 4.21
4 B 72.4* 3.12 | 103.7* 4.12 71.8 3.21 75.0* 4.45
G 70.6 2.34 | 105.7 3.86 70.7 2.08 74.6 3.54
5 B 72.4 3.09 | 105.1 4.97 73.3 3.42 76.1 4.32
G 70.2 2.04 | 105.1 4.97 71.1 2.46 73.8 3.24
6 B 71.3* 2.35 105.4 3.81 73.4 3.61 75.1 4.13
G 70.4 2.18 | 105.6 4.76 71.0 243 743 3.28
7 B 70.4* 2.21 103.7 3.52 72.3 3.54 75.0%* 3.51
G 70.2 2.15 105.8 4.38 70.9 3.22 74.2 3.19

Note: B - boys, G - girls, * - significant difference (p < 0.05) compared to the previous stage

Analysing the dynamics of the indicators of the functional state of the respiratory system, we found a
gradual improvement in their values during the school year and a sharp deterioration after long periods of rest,

that is, winter and summer vacations (Table 3).

There is a decrease in the indicators of VC and the duration of breath-holding in the Shtange and Genchi

tests.
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Table 3. Analysis of indicators of the functional state of the respiratory system of schoolchildren during 7 stages

Indicators values
= ﬁg VC, ml Shtange test, sec Genchi test, sec Life index,

o —é’ E nominal units
g,‘i’) 3 Z % S X S X S X S
1 B 40 2,752.3 113.11 37.0 5.26 19.2 3.34 479 4.95

G 40 2,389.6 121.04 31.6 6.12 16.3 4.56 45.7 4.78
2 B 40 2,819.9* 105.98 39.1%* 4.35 22.7* 4.12 48.9* 7.12
G 40 2,429.7* 106.03 33.2% 6.18 18.1%* 2.42 45.6 6.02
3 B 40 2,911.7* 97.15 38.9* 4.46 21.9* 4.26 49.8* 7.08
G 40 2,489.2%* 127.82 33.2% 6.03 19.2%* 2.94 47.1* 6.35
4 B 40 2,901.9 84.76 39.4%* 4.11 21.8 2.95 49.7* 7.14
G 40 2,501.9 118.90 32.7 4.98 19.7 2.78 47.3 6.43
5 B 40 2,966.2* 94.15 39.9* 4.15 22.8* 2.87 50.7* 7.46
G 40 2,592.8%* 118.86 34.2% 4.87 18.6* 2.95 47.9* 6.34
6 B 40 2,984.9* 81.93 39.8%* 4.02 22.9* 2.78 50.8 5.90
G 40 2,618.9* 108.28 35.1%* 4.76 18.7* 2.47 49.2% 6.08
7 B 40 2,823.7* 108.72 38.9* 4.12 23.3* 2.84 49.0* 5.72
G 40 2,537.1* 102.38 33.7 4.65 18.9 2.93 46.1* 4.96

Notes: B - boys, G- girls, * - the difference is statistically significant compared to the previous stage of
the study at p<0.05.

Analyzing the dynamics of physical fitness (Table 4) and the physical performance of the pupils
observed, we found identical changes — its a statistically significant improvement (p<0.05) during the school
year in grade 9 and its deterioration during the summer holidays. After the summer holidays, it was observed the
reduction of the results of the following tests: “Running 60 m ” (from 10.1 s to 10.2 s in boys and 10.2 s to 10.3 s
in girls), “Running 1,500 m” (from 7.15 minutes to 7.22 minutes in boys and from 8.09 minutes to 8.16 minutes
in girls), “ Standing long jump” (from 180.6 cm to 184.8 cm in boys and from 163.7 cm to 167.1 cm in girls),
“Pulling up on the crossbar” (from 10.2 times to 9.7 times in boys), “Flexion and extension of arms in the front
lying support ” (from 12.0 times to 14 6 times in girls) and “Shuttle running 4 X 9 m” (from 10.8 s to 11.7 s in
girls).

Table 4. Analysis of indicators of physical fitness of pupils during 7 stages

Stages
1 11 111 1\ \Y VI VII
X =S X =S XS X +£S xX+£S xS XS
1| B | 10.1+0.71 - - - - 10.2*+0.64 10.2+0.59
G | 10.2+0.32 - - - - 10.2+0.31 10.3+£0.19
2| B | 7.15+0.38 - - - - 7.22%+0.39 7.21%+£0.38
G | 8.09+0.30 - - - - 8.16%+0.28 8.14+0.41
3| B | 10.6+0.57 10.8%+£0.57 10.7+0.62 10.7+0.59 10.7+0.56 10.7*+0.57 9.7+0.57
G | 10.8+£0.51 11.8+0.51 11.7*+0.51 11.8*%+0.4 11.7%+£0.51 11.7*+0.52 11.7£0.53
4 | B | 180.6+7.92 182.8%+6.92 183.8%+6.83 183.8+7.2 184.3*+£6.95 184.5%+6.98 184.8%+£6.94
G | 163.7+13.0 165.8+11.87 166.9%£12.0 165.9+11.2 166.9+*12.1 168.5%£11.9 167.1£11.96
5B | 7.241.98 7.3+1.89 7.6%+1.82 7.6+1.83 7.8%+£1.58 7.8%£1.73 8.0+1.75
G | 12.5£2.95 12.6*%+£3.04 12.7£3.06 12.7£3.01 13.1*¥£2.97 13.5%£3.03 13.5£2.93
6 | B | 10.2+0.88 10.6£1.12 10.2%+£0.69 10.1*+0.9 10.3+£0.89 10.4+0.79 9.7%+0.79
7G| 12.0£3.07 12.6*+£2.68 13.4%+2 .64 13.4+2.38 13.8*+2.52 14.5%+£2.38 14.6*£2.28

Notes: 1- running 60 m, s; 2 - running 1,500m, min; 3-shuttle running 4x9 m, s; 4- standing long jump ,
cm; 5- bending forward from the sitting position, cm; 6 - pulling up on a high crossbar, number of times; 7-
flexion and extension of arms in the front lying support, the number of times.

Notes: B-boys, G-girls, * - the difference is statistically significant compared to the previous stage at
p <0.05.

The most significant changes are observed in the indicators of the Ruffier index. The average result in
girls at the beginning of the school year at grade 10, significantly (p < 0.05), worsened compared to the end of
the school year at grade 9 from 10.6 nominal units up to 10.9 nominal units.

The change in the percentage distribution of schoolchildren by the SOH that we found during the study
allowed us to determine a positive trend, expressed in an increase in the number of ninth-grade pupils who have
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an average and above-average SOH by the end of the school year, and a negative trend - an increase in the
percentage of pupils who are outside the safe level of physical health at the beginning of the school year in grade
10. So, at the end of the school year, 15.0 % of boys (n = 6) boys and 17.5 % (n = 7) girls had a low SOH, and
52.5% of boys (n=21) and 32.5 % of girls (n = 13) had a below the average SOH; while at the beginning of
the school year 20.0% (n= 8) boys and 17.5 % of girls (n = 7) had a low SOH and 57.5 % of boys (n=23) and
55.0% of girls (n = 22) had a below the average SOH. The revealed changes in the SOH of schoolchildren
largely depend on the indicators of the Ruffier index, life and strength indices, since we found their statistically
significant changes (p < 0.05) in almost each of the stages of the study.

The factor analysis of the indicators of physical development of schoolchildren made it possible to
establish 5 factors common for boys and girls, the contribution of each of which in the overall structure of
physical development during different periods of the school year changed: “somatometric components of
physical development” (24.5-28.4 % in boys and 23.9-26.7 % in girls); "the content of the fat component in body
weight" (15.2-18.6 % in boys, 1 and 4.4-17.7 % in girls); "functional state of the cardiovascular system" (10.0-
12.6 % in men, 14.3-16.1 % in girls); "the functional state of the respiratory system" (9.0-11.9 % in boys and
10.1-12.0 % in girls), "physical fitness" (8.5-11.4 % in boys and 11.0-12.7 % in girls), which indicates a change
in the importance of morphological and functional indicators.

The research results indicate that a peculiar feature of the continuity of physical education is that its
provision requires coverage not only of the school year but also of winter and summer vacation periods. Given
this, ensuring the continuity of the physical education of educational and productive stages of a particular
orientation requires the consolidation of efforts of teachers and pupils.

In our opinion, the basis of the professional activity of physical education teachers aimed at improving the
continuity of physical education is rationally organized pedagogical control, which, in its turn, should be
algorithmized.

Considering the results of the data obtained by us during the experiment, indicating the importance of
taking into account changes in physical development indicators both during the school year and during the
winter and summer holidays, it is necessary to perform pedagogical control 4 times during the school year in at
grade 9 and at the beginning of the school year in grade 10.

The implementation of pedagogical control at the beginning of the second academic semester is due to the
results of factor analysis, which indicate an increase in the contribution of factors “the functional state of the
cardiovascular system” (from 10.0 % to 10.9 % in boys and from 14.4 % to 14 9 % in girls), "functional state of
the respiratory system" (from 9.0 % to 9.9 % in boys and from 10.5 % to 12.0 % in girls) and "physical fitness"
(from 8.50 % to 9.4 % in boys and from 11.2 % to 11.6 % in girls), which indicates negative changes in the
indicators of the cardiovascular and respiratory systems and physical fitness and the need for the distribution of
physical education means aimed at their improvement.

Conducting the final pedagogical control at the end of the school year in the 9th grade will enable the
teacher to analyze in detail the changes that have occurred in the body of schoolchildren during the school year,
draw conclusions about the effectiveness of pedagogical actions, and also develop a program for further actions
for the summer vacation period.

The implementation of pedagogical control at the beginning of the school year in grade 10 is necessary
for assessment and analysis of the changes in physical development indicators during the summer holidays and
determine the readiness of pupils to master the senior school program.

An increase in the contribution of the factors “functional state of the cardiovascular system” (from 10.7 %
to 12.6 % in young men and from 14.3 % to 14.6 % in girls), “functional state of the respiratory system” (from
9.8 % to 11.9% in young men and from 11.5 % to 11.9 % in girls), as well as “physical fitness” (from 8.9 % to
10.5 % in young men and from 11.3 % to 12.23 % in girls) after the summer holidays indicates the need for
redistribution of physical education tools aimed at improving indicators of the above systems and physical
fitness of pupils.

The data obtained by us during the study indicate that vacation periods, especially summer, due to its
considerable duration, negatively affect the physiometric indicators of the physical development of
schoolchildren, among which the results of physical fitness are of particular concern. The foregoing indicates the
need for organized physical fitness activity of pupils during the holidays in secondary schools, due to the
functioning of summer school camps. This, in turn, allows you to use the school's material and technical
equipment and carry out the process of continuous physical education under the guidance of qualified specialists,
as well as use auxiliary means of physical education: hygiene factors and the forces of nature - next to the
principal means of physical education - physical exercises.

Effective implementation of the process of physical education during the vacation periods will make it
possible to mitigate the deterioration in the level of physical development of schoolchildren as a whole,
physical fitness - in particular.

Considering the data we have obtained, which testify to the negative dynamics of the indicators of
physical development of schoolchildren after the summer holidays, that is, the schoolchildren are not ready to
fulfil the requirements of the senior school curriculum to ensure adaptation of the body for the first 3-4 weeks
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(September) of the school year in grade 10, physical education classes should have a recreational and health-
improving nature with a moderate load.

During the next two months (in October and November) the principal part (50-60 %) should be assigned
to the invariant module "general physical preparation”.

In November, it is necessary to carry out a targeted increase in the contribution of means aimed at the
development of physical qualities. Observance of the above conditions will help physical education teachers
specify the goals and objectives of physical education for pupils in grades 9-10, choose the most effective means
and methods of solving these problems, determine the sequence of studying educational material throughout the
year, evaluate the effectiveness of their pedagogical actions that will be expressed in ensuring continuity of
physical education of middle and senior school pupils.

Discussion

A generalization of the data obtained during the study allowed us to divide them into three groups: those
that confirm, supplement the available data and completely new data on the research problem.

The results of our studies confirm the data on the low level of physical health (Palchuk, 2013; Arefiev,
2013; Azhippo, 2015; Lovric, 2018; Blagii et al., 2018; Pasichnyk et al., 2018; Cronin, 2020) and physical
fitness for schoolchildren aged 14-16 years. We supplemented the data on the features of the physical
development of schoolchildren aged 14-16 (Paliichuk et al., 2018; Galan et al., 2019).

It is supplemented with data (Marchenko, 2014; Vaskan et al., 2018) on the low level of motor activity of
middle and senior school pupils, as well as on the types of their employment in their free time and during
vacation periods.

We supplemented the data on the decrease in the indicators of the functional state of the respiratory
system (VC, the duration of the breath-holding on inhalation and exhalation), physical qualities (strength, speed,
endurance, speed-strength), and the physical performance of schoolchildren after long periods of rest - summer
and winter holidays. The main approaches to the differentiation of physical education are substantiated. We
defined and formulated the organizational and methodological conditions for ensuring the continuity of the
process of physical education during the transition from middle school to senior school.

Conclusions

In the process of stage-by-stage monitoring of indicators of physical development and physical fitness,
it was revealed a slowdown of the age-related growth, and in some cases - a decrease in absolute values if
compared to previous measurements after winter and summer holidays. It concerns the vital capacity of the
lungs, the volume of which significantly (p < 0.05) decreases during the summer holidays in children. The
results of almost all motor tests in both sex groups significantly worsened. Despite the absence of statistically
significant changes (p>0.05), a worsening of the physiometric indicators was also found in girls in tests with
breath-holding on inhalation and exhalation. It is probably due to a decrease in the physical activity of
schoolchildren during the holidays because of the lack of systematic physical exercises and the preferential
spending of free time in a state of low and sitting levels of physical activity.

The practical significance of the obtained results is to develop recommendations for the organization of
9th grade students assessment aimed at studying the indicators of physical development. The results of the
assessment became the basis for planning tools, methods, and physical loads in PE sessions for 10th grade
students.
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