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Annotation
Introduction. The development of Ukraine cannot be achieved without the powerful educational potential of the 

nation, namely, not high-quality training of specialists in all sectors.  The realization of this goal is impossible without 
one of the most important components of the educational process - physical education. Physical education helps stu-
dents in the formation of professional skills, brings up the basics of a healthy lifestyle, improves their health, and in-
creases the level of physical and functional fitness.  Therefore, the issues of improving the content, forms and methods 
of physical education of schoolchildren in secondary schools remain relevant.  The article considers and analyzes the 
importance of independent physical education classes.  An innovative technology is proposed to increase the interest 
of schoolchildren in independent physical education classes with the aim of increasing physical fitness indicators, as 
well as maintaining and strengthening health.

Hypothesis of the study is that independent physical education will improve the physical fitness of high school 
students.

Research purpose to determine the impact of different types of independent physical education on the physical 
fitness of high school students.

Research methods and materials. The proposed innovative technology contains the following components: pur-
pose, objectives, directions, organizational and pedagogical conditions, stages of implementation and performance 
criteria, which in turn are related to each other and in the complex solve the problem of involving high school students 
in independent physical education. Methods: analysis and theoretical generalization of scientific and methodological 
literature, pedagogical observation, pedagogical experiment, pedagogical testing, methods of mathematical statistics.  
The study involved 74 high school seniors who belong to a major medical group and have no health disabilities.

Results.  The data of the experimental study of the impact of the developed innovative technology on the indicators 
of physical fitness of older school-age children are presented and its effectiveness is proved.

Conclusions.  In order to improve the performance of older school-age students, innovative technology was pro-
posed that included the use of information technology and control systems.  After the introduction of innovative tech-
nology, qualitative characteristics of physical fitness showed that the majority of students EG1, EG2, EG3 and EG4 
after the experiment have a sufficient level of physical fitness (p <0,05).

Keywords: innovative technology, health, high school students, self-study, physical education.

Анотація
Вступ. Розвиток України неможливо здійснити без потужного освітнього потенціалу нації, а саме, ‒ без 

якісної підготовки фахівців у всіх галузях. Реалізація цієї мети неможлива без однієї з найважливіших скла-
дових освітнього процесу – фізичного виховання. Фізичне виховання допомагає школярам при формуванні 
професійних навичок, виховує основи здорового способу життя, дозволяє покращити їх здоров'я, підвищити 

    ФІЗИЧНЕ ВИХОВАННЯ РІЗНИХ ГРУП
    НАСЕЛЕННЯ
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рівень фізичної та функціональної підготовленості. Тому актуальними залишаються питання вдосконален-
ня змісту, форм і методів фізичного виховання школярів у загальноосвітніх закладах. У статті розглянуто і 
проаналізовано значення самостійних занять фізичним вихованням. Запропоновано інноваційну технологію 
підвищення інтересу школярів до самостійних занять фізичним вихованням з метою підвищення показників 
фізичної підготовленості, а також збереження і зміцнення здоров'я. 

Гіпотеза дослідження полягає у тому, що самостійні заняття фізичним вихованням дозволять покращи-
ти показники фізичної підготовленості старшокласників.

Мета дослідження: визначити вплив різних видів самостійних занять фізичним вихованням на фізичну 
підготовленість старшокласників.

Матеріал і методи дослідження. Запропонована інноваційна технологія містить складові: мету, завдан-
ня, спрямованості, організаційно-педагогічні умови, етапи впровадження та критерії ефективності, які в 
свою чергу пов’язані між собою та у комплексі вирішують завдання залучення старшокласників до само-
стійних занять фізичним вихованням. Методи: аналіз і теоретичне узагальнення науково-методичної літера-
тури, педагогічне спостереження, педагогічний експеримент, педагогічне тестування, методи математичної 
статистики. У дослідженні взяли участь 74 старшокласника, які належать до основної медичної групи і не 
мають відхилень у стані здоров'я.

Результати. Представлено дані експериментального дослідження впливу розробленої інноваційної тех-
нології на показники фізичної підготовленості учнів старшого шкільного віку та доведено її ефективність.

Висновки. З метою підвищення показників фізичної підготовленості учнів старшого шкільного віку 
було запропоновано інноваційну технологію яка включала використання інформаційно-технічних засобів 
і системи контролю. Після впровадження інноваційної технології якісна характеристика фізичної підготов-
леності показала, що більшість школярів ЕГ1, ЕГ2, ЕГ3 та ЕГ4 після експерименту мають достатній рівень 
фізичної підготовленості (р<0,05).   

Ключові слова: інноваційна технологія, здоров’я, старшокласники, самостійні заняття, фізичне вихо-
вання.

Аннотация
Вступление. Развитие Украины невозможно осуществить без мощного образовательного потенциала на-

ции, а именно, ‒ не качественной подготовки специалистов во всех отраслях. Реализация этой цели невозмож-
на без одной из важнейших составляющих образовательного процесса – физического воспитания. Физиче-
ское воспитание помогает школьникам при формировании профессиональных навыков, воспитывает основы 
здорового образа жизни, позволяет улучшить их здоровье, повысить уровень физической и функциональной 
подготовленности. Поэтому актуальными остаются вопросы совершенствования содержания, форм и методов 
физического воспитания школьников в общеобразовательных учреждениях.  В статье рассмотрены и проана-
лизированы значение самостоятельных занятий физическим воспитанием. Предложено инновационную тех-
нологию повышения интереса школьников к самостоятельным занятиям физическим воспитанием с целью 
повышения показателей физической подготовленности, а также сохранения и укрепления здоровья.

Гипотеза исследования заключается в том, что самостоятельные занятия физическим воспитанием по-
зволят улучшить показатели физической подготовленности старшеклассников.

Цель исследования: определить влияние различных видов самостоятельных занятий физическим воспи-
танием на физическую подготовленность старшеклассников.

Материал и методы исследования.  Предложенная инновационная технология включает следующие со-
ставляющие: цели, задачи, направленность, организационно-педагогические условия, этапы внедрения и кри-
терии эффективности, которые в свою очередь связаны между собой и в комплексе решают задачи привлечения 
старшеклассников к самостоятельным занятиям физическим воспитанием.  Методы: анализ и теоретическое 
обобщение научно-методической литературы, педагогическое наблюдение, педагогический эксперимент, пе-
дагогическое тестирование, методы математической статистики.  В исследовании приняли участие 74 старше-
классника, принадлежащих к основной медицинской группе и не имеющие отклонений в состоянии здоровья.

Результаты.  Представлены данные экспериментального исследования влияния разработанной иннова-
ционной технологии на показатели физической подготовленности учащихся старшего школьного возраста и 
доказана ее эффективность.

Выводы. С целью повышения показателей физической подготовленности учащихся старшего школьного 
возраста было предложено инновационную технологию которая включала использование информационно-
технических средств и системы контроля.  После внедрения инновационной технологии качественная харак-
теристика физической подготовленности показала, что большинство школьников ЕГ1, ЕГ2, ЕГ3 и ЭГ4 после 
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40 % – diseases of the cardiovascu-
lar system, 40.5 % – diseases of the 
gastrointestinal tract [3, 9, 15].

Today it is certain that the main 
reasons for this situation is the lack 
of motor activity, which in turn neg-
atively affects physical condition of 
schoolchildren.

Authors Moskalenko N. 
Savchenko V. (2018) indicate that 
compulsory physical education 
classes at school are not always able 
to fill the deficit of motor activity of 
schoolchildren, to ensure the resto-
ration of their mental performance, 
to prevent diseases developing 
against the background of chronic 
fatigue. This task is facilitated by 
independent classes of physical ed-
ucation [13]. 

As it is stated [14, 16, 17] inde-
pendent classes of physical culture 
and sports help to eliminate the 
shortcomings of their motor activity, 
contribute to a more active assimila-
tion of the program and passing the 
standards. In the process of indepen-
dent classes provides an opportunity 
to master new motor skills and abili-
ties that are not presupposed by the 
curriculum of physical education, to 
expand the range of motor actions, 
as well as to improve the physical 
condition of schoolchildren. 

Analyzing the abovementioned, 
it can be stated that the problem of 
attracting high school children to 
systematic independent physical ed-
ucation in order to improve physical 
fitness is still relevant.

Materials and methods of re-
search

The purpose is to determine the 
impact of different types of inde-
pendent physical education class-
es on the physical fitness of high 
school children.

The object of the research is the 
system of physical education of se-
nior schoolchildren.

The subject of the research is 
the influence of independent physi-
cal education classes on the level 
of physical fitness of senior school-
children. 

Research methods: analysis and 
theoretical generalization of sci-
entific and methodical literature, 
pedagogical observation, pedagogi-
cal experiment, pedagogical testing, 
methods of mathematical statistics.

Statistical analysis.  The study 
results were processed using statis-
tical methods on a personal com-
puter using the STATISTICA 6.0 
automated data processing system 
application software suite and the 
EXCEL spreadsheet editor for Mac-
2015.  The likelihood of differences 
was estimated using the Manny-
Whitney (U) criterion.

Participants. To solve the set 
tasks, 74 high school students aged 
16 to 17 were involved in the peda-
gogical experiment.  Informed con-
sent to participate in this experiment 
was obtained from all participants.

Organization of research. The 
research was conducted on the bases 
of educational complex №28, sec-
ondary school №75, Dnipro.  The 
study involved 74 high school se-
niors who belong to a major medi-
cal group and have no health dis-
abilities.

Results
The modern system of master-

ing the values of physical culture 
and sports is based on theoretical 
concepts that define innovative ap-
proaches and new pedagogical tech-
nologies that have been formed in 
the theory of physical culture in re-
cent decades. 

The introduction of innovations 
and implementation of innovative 
processes in the physical education 
of senior schoolchildren are becom-
ing fundamentally important today. 
The basis of innovative processes in 

Introduction 
Analysis of the development of 

modern school education system in 
Ukraine shows that, despite the ava-
lanche of innovations in the system 
of education and training, they are of 
little concern to the field of physical 
education. The educational process 
of secondary school is increasingly 
overloaded with subjects that de-
velop only mental activity, and the 
decrease in the level of physical de-
velopment of modern children and 
the deterioration of their health are 
not taken into account. At the same 
time, deviations in school practice 
from the purpose of physical educa-
tion and reducing it to a purely nor-
mative approach, which has been 
observed in recent years, not only 
contradicts the idea of forming a 
harmoniously developed personal-
ity, but also enhances the critical 
health state of schoolchildren [1, 4, 
7, 12]. 

The statement of universal 
values, preservation of health of 
Ukraine’s citizens is extremely ac-
tual problem of the present. Now 
the world community considers the 
problem of health as that which be-
longs to the circle of global prob-
lems, the solution of which de-
termines the further existence of 
mankind [6, 13, 17].

The determining role in solving 
this problem belongs to the modern 
system of physical education, which 
gradually becomes an integral 
part of the lifestyle and affects the 
education, upbringing and human 
health [2, 13]. Unfortunately, the ef-
fectiveness of physical education is 
at an unsatisfactory level and is not 
able to meet the interests and needs 
of the population. Physicians re-
cord the deterioration of children’s 
health: 90 % of graduates have cer-
tain health disorders, of which: 70 
% – poor vision, 60 % – scoliosis, 

эксперимента имеют достаточный уровень физической подготовленности (р <0,05).
Ключевые слова: инновационная технология, здоровье, старшеклассники, самостоятельные занятия, фи-

зическое воспитание.
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physical education are the creation 
and implementation of innovations 
which contribute to the revitaliza-
tion of schoolchildren’s independent 
motor activity; mastering by school-
children methodology and technol-
ogy of innovative implementations.

For the effective implementation 
of the system of involving school-
children to independent classes of 
physical education, the formation 
of their personal physical culture, 
improving their health, we have de-

veloped an innovative technology, 
which includes the basic method-
ological provisions, components 
and criteria of effectiveness.  

The developed innovative tech-
nology contains seven main com-
ponents: the purpose, objectives, 
principles, orientation of indepen-
dent classes, organizational and 
pedagogical conditions, stages of 
implementation and effectiveness 
criteria, which are interconnected 
and in a complex solve the problem 

of involving high school students 
to independent physical education 
classes (fig. 1). 

The basis of the developed inno-
vative technology is information and 
practical approaches to the forma-
tion of health and healthy lifestyle 
of schoolchildren: their familiariza-
tion with the variety of traditional 
and innovative means and methods 
of preserving and strengthening 
health, education of their needs in a 
healthy lifestyle. 

Fig. 1. Innovation technology scheme

©  Moskalenko N., Demidova O.,
     Yelisieieva D., 2020



327

№ 1. 2020
Спортивний вісник Придніпров’я
Науково-практичний журнал

The specifics of working with 
senior schoolchildren provided for 
the consideration of their individual 
characteristics and the search for 
the most interesting forms of theo-
retical material for the formation of 
motivation for independent physical 
training. Therefore, we have devel-
oped a website, the main purpose of 
which is aimed at: the formation of 

interest in independent activity of 
schoolchildren; maintaining health; 
maintaining a high level of physi-
cal and mental performance. Access 
mode: heals-diary.herokuapp.com. 

The website has an integrated 
structure and contains 6 sections 
(Fig. 2), each of these sections has 
a specific purpose and can be used 
independently of the others.

Schoolchildren used the re-
sources of the developed website, 
which allows  to choose indicative 
programs of physical culture and 
health classes, taking into account 
individual indicators of physical de-
velopment, physical fitness, physi-
cal activity and health. They made 
and presented a project of indepen-
dent physical culture and health 

Tabulation:

Scoring tables:

Recommendations for the correction of indicators: 

Section  of  informational character: 
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classes selected types of motor ac-
tivity: basic (classical) aerobics, fit-
ball aerobics, athletic gymnastics, 
jogging, and engaged in the selected 
types of physical culture and health 
programs of independent classes, 
which included: conducting inde-
pendent classes 3 times a week, the 
duration of each health class was 
60-70 minutes. At every 15-th inde-
pendent lesson the automated con-
trol testing on indicators of physical 
development, physical readiness, a 
state of health which are presented 
on the website was carried out. Ac-
cording to the physical condition of 
schoolchildren, adjustments were 
made regarding the content, volume 
and intensity of independent stud-
ies.

Students wishing to study in-
dependently were distributed into 
four experimental groups (ЕG1, 
ЕG2, ЕG3 and ЕG4). The stuff of 
the first experimental group (EG1) 
included most of the 16 years old 
girls’ number  (n=19), who chose 
general (classical) aerobics for inde-
pendent physical education, the sec-
ond experimental group (EG2) were 
girls of 17  (n=18), who chose fitball 
aerobics for independent classes. 
The third and the fourth experimen-
tal group (ЕG3, ЕG4) consisted of 

male youngsters aged 16 and 17, 
most of which (n=20) chose for in-
dependent classes artistic gymnas-
tics and  (n=17) jogging.

The studied groups of girls ЕG1, 
EG2 and boys ЕG3, ЕG4 before 
the experiment had no significant 
differences on tests: "bending and 
straightening arms in lying sup-
port", "pulling in hang lying down", 
"lifting the trunk sitting over 60 
sec.", "standing long jump", "shut-
tle run 4×9 m" "run 100 metres", " 
forward trunk bending from a sitting 
position, uniform running 1500 m 
(p>0.05). Histograms of the distri-
bution for each case were construct-
ed. The results make it possible to 
state that the samples are subject to 
the law of normal distribution.

Analysis of physical fitness of 
girls showed (table 1) that in EG1 
and EG2 after the experiment  most 
of the indicators have statistically 
significant changes (p<0.05). 

It is possible to notice that  inde-
pendent classes of general (classic) 
aerobics contribute to the improve-
ment of nearly all physical qualities, 
and independent classes of fitball 
aerobics are most conducive to de-
velopment of such physical qualities 
as strength, agility and flexibility.

Assessing physical fitness of 

mail youngsters of  EG3 (table. 2), 
we can conclude that the largest in-
crease of results was in tests "bend-
ing and straightening the arms in ly-
ing support ", " pulling in hang lying 
down, " lifting the trunk sitting over 
60 sec ", "run 100 m", and  “stand-
ing long jump”. It indicates that 
the system of independent classes 
of athletic gymnastics has a posi-
tive effect on strength and speed-
strength physical qualities.

In EG4, the greatest increase in 
results occurred in the tests " Lift-
ing the trunk sitting over 60 sec.", 
"standing long jump", "run 100 m", 
"Shuttle run 4×9 m", " forward trunk 
bending from a sitting position " and 
"uniform running 1500 m". It in turn 
indicates the improvement of physi-
cal qualities such as speed, speed-
strength physical qualities, endur-
ance and agility.

Discussion
The above mentioned states that 

the selected by senior schoolchil-
dren independent classes of general 
(classical) aerobics, fitball aerobics, 
athletic gymnastics and jogging 
contribute to a significant increase 
in physical fitness, and therefore, 
we can talk about the effectiveness 
of the presented innovative tech-
nology. If one compares the impact 

Table 1
Indicators of physical fitness of female youngsters of studied groups before and after the experiment

Phase of the experiment
EG 1 (n=19)

p
EG 2 (n=18)

рbefore after before after
Indicators x̅ ± S x̅ ± S x̅ ± S x̅ ± S

Bending and straightening 
arms in lying support 
against a bench, amount

8,3±0,76 13,1±1,23 р<0,05 8,9±0,99 10,8±1,71 р<0,05

Pulling in hang lying down, amount 6,2±1,36 10,9±1,55 р<0,05 5,9±1,23 8,9±2,80 р<0,05
Lifting the trunk sitting 
over 60 sec., amount 20,8±2,69 27,0±1,30 р<0,05 21,0±2,00 30,1±2,76 р<0,05

Standing long jump, cm 150,8±2,16 151,2±3,01 р>0,05 151,2±2,21 151,9±2,87 р>0,05
Run 100 metres, s 19,1±2,40 17,4±2,29 р<0,05 19,3±3,44 19,1±3,76 р>0,05
Shuttle run 4×9 m, s 11,3±1,67 9,7±1,98 р<0,05 11,9±1,41 9,5±1,55 р<0,05
Forward trunk bending from 
a sitting position, cm 12,4±2,40 17,9±2,18 р<0,05 10,2±1,69 15,1±1,39 р<0,05

Uniform running 1500 m, min 10,9±2,02 8,8±2,74 р<0,05 10,5±2,00 9,8±1,21 р>0,05
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of independent classes of general 
(classical) aerobics and fitball aero-
bics on the level of physical fitness 
of female youngsters  in the experi-
mental groups, one can say that the 
general (classical) aerobics classes 
were more effective, since most of 
the statistically significant changes 
occurred in EG1. Here such physi-
cal qualities as strength of muscles 
of the upper shoulder girdle, dex-
terity, speed, endurance and flex-
ibility have significantly improved. 
Besides, most of female youngsters 
after the experiment showed a suffi-
cient level of competence on almost 
all tests. In EG2 female youngsters 
independent  fitball aerobics classes 
had a statistically significant effect 
only on the strength of the abdomi-
nal muscles, agility and flexibility. 

Comparing the influence of in-
dependent classes of athletic gym-
nastics and jogging on the physical 
fitness of male youngsters, it can be 

stated that independent classes of 
jogging in EG4 were more effective, 
because it improved the results of 
motor tests of such physical quali-
ties as the strength of the muscles 
of the lower extremities, speed, en-
durance and agility, in contrast to 
EG3, where changes occurred only 
in  data of  muscles strength of the 
upper shoulder girdle, as well as ab-
dominal muscles. In addition, most 
of the male youngsters of  EG4 after 
the experiment had a sufficient level 
of physical fitness.

Conclusion
In the purpose to increase in-

dexes of physical fitness of senior 
schoolchildren were offered the in-
novative technology that included 
the use of information technology 
equipment and control systems. The 
innovative technology contains the 
following components: purpose, ob-
jectives, orientation, organizational 
and pedagogical conditions, stages 

of implementation and efficiency 
criteria, which in turn are intercon-
nected and in complex solve the 
problem of involving senior school-
children in independent classes of 
physical education and carry out a 
comprehensive impact on the con-
scious, sensory-emotional and ac-
tive spheres of personality. After the 
introduction of the innovative tech-
nology qualitative characteristics of 
physical fitness showed that most of 
the students from EG1, EG2, EG3 
and EG4 after the experiment have 
a sufficient level of physical fitness 
(p<0.05).
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Table 2
Indicators of physical fitness of male youngsters  of studied groups before and after the experiment

Phase of the experiment
EG 3 (n=20)

p
EG4 (n=17)

рbefore after before after
Indicators x̅ ± S x̅ ± S x̅ ± S x̅ ± S

Bending and straightening 
arms in lying support 
against a bench, amount

15,1±1,47 20,2±1,59 р<0,05 15,5±2,00 17,0±1,32 р>0,05

Pulling in hang lying down, amount 6,5±1,23 10,1±1,89 р<0,05 6,8±1,70 7,5±0,99 р>0,05
Lifting the trunk sitting 
over 60 sec., amount 26,6±2,10 32,1±1,50 р<0,05 26,1±1,72 31,8±1,91 р<0,05

Standing long jump, cm 202,5±1,97 211,1±2,04 р<0,05 204,1±2,75 214,5±1,90 р<0,05
Run 100 metres, s 15,9±1,62 15,1±1,74 р<0,05 15,2±1,30 14,7±2,03 р<0,05
Shuttle run 4×9 m, s 9,1±1,99 8,2±2,80 р>0,05 9,2±2,55 8,9±2,00 р<0,05
Forward trunk bending from 
a sitting position, cm 4,1±1,20 4,8±1,33 р>0,05 3,9±1,89 4,0±1,39 р>0,05

Uniform running 1500 m, min 8,9±2,22 7,0±2,41 р>0,05 8,6±1,99 7,4±1,60 р<0,05
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