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Abstract

The purpose of the work - to determine the peculiarities of the response of sportswomen to conflict situations in the
conditions of a limited coalition of the volleyball team in order to optimize the process of sports training.

Materials and methods. Participants: 30 amateur volleyball players (women), who participated in park and beach
volleyball competitions in the 2022-2023 season under the auspices of the Zaporizhzhia Regional Volleyball

Federation. Age range: 18-27.

Methods: Analysis and systematization of data from scientific and methodical literature and the electronic resource of
global information network “Internet”; pedagogical observations; psychological testing according to the method of K.
Thomas “Determining the style of behavior in a conflict situation”; pedagogical experiment of controlling orientation;

methods of mathematical statistics.

Results. The analysis of the experimental indicators allows us to state that the volleyball players of the main group
significantly improved the “cooperation” (+6.67%) and “compromise” (+6.67%) indicators, while the “avoidance”
indicator significantly decreased (-13.33%). Based on this, we note that the technology for correcting conflict situations
in limited coalitions of the volleyball team is quite effective (indicators of volleyball players of the main group). Among
the volleyball players of the control group, an increase in indicators according to the “compromise” criteria (+6.67%)
and a decrease according to the “avoidance” criterion (-6.66%) were recorded.

Conclusion. Modern technologies of psychological training in volleyball, which relate to issues of correction of conflict
situations in limited coalitions, are a prerequisite for increasing the effectiveness of the competitive activity of volleyball
players. The main ways of applying these technologies in the training process in volleyball are the psychological
diagnosis of female athletes taking in to account their personal qualifications, social roles in the limited coalition of the
volleyball team; targeted application in competitive micro- or mesocycles of training to increase the effectiveness of

training and competitive activities in limited coalitions.

Keywords: volleyball, training, psychological technologies, correction, limited coalition.

Introduction

Team sports games (including volleyball) are one of the
most popular and spectacular sports. Scientists note that
purely pedagogical approaches and technologies to improve
the system of long-term training of athletes and increase the
efficiency of competitive activities are practically exhausted
(Oliinyk, et al., 2021; Doroshenko, I. Oliinyk, Melnyk et al.,
2022). In this context, there is a problematic situation, which
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is due to the need for further improvement of long-term
training and increasing the effectiveness of the training pro-
cess of volleyball players, on the one hand, with almost com-
plete exhaustion of the potential physiological resources of
the body based on traditional technologies of long-term
training of volleyball players, on the other hand. This state of
affairs increases the importance of other factors that directly
affect the effectiveness of sports training of volleyball play-
ers. In particular, this concerns the integration of modern
psychological technologies for the correction of conflict sit-
uations into the training process of volleyball players, which
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can significantly increase the efficiency and effectiveness of
the competitive activity of individual athletes and the team
as a whole.

General scientific issues related to modern conflictol-
ogy are thoroughly explained in scientific studies (Bevz,
Petrenko, Husiev et al., 2020) — innovative communication
technologies for the resolution of conflict situations in the so-
cial aspect; (Kazmirenko, Dukhnevych, Osadko et al., 2013)
- principles of cognitive psychology of communication; (Da-
nylova, Zhovtianska, Kukharuk et al., 2023) — psychological
support for predicting social processes; (Petrenko, 2018) —
specifics of communicative and technological settlement of
social conflicts, etc.

From the point of view of modern psychological science,
a volleyball team is a sports team that has the characteristics
of a limited coalition (Chorna, Hornostai, Yaremchuk et al.,
2021). This concerns the formation of formal and informal
structures of relations in the sports team, which are deter-
mined by the peculiarities of the educational, training and
competitive activities of volleyball players and socio-psy-
chological factors - the coach’s leadership style, the personal
qualities of the members of the sports team, their social status
in society and their role in the team, etc. (Oliinyk & Dor-
oshenko, 2018; 2020). Also significant are the issues of forma-
tion of factors for a person to acquire social status in a limited
coalition in the processes of leisure, recreation and health and
other types of social activity (Lapshova, 2021); consideration
of problematic issues of the formation of emotional stability
of the individual as a psychological phenomenon (Andrusyk,
2022), which is especially significant for team sports games;
psychological analysis of the personality in situations of ex-
ternal and internal uncertainty, which are characteristic of
sports activities (Zaretska, 2023) and psychological features
of the relationship between vitality and anxiety of the per-
sonality, which also has a significant impact on the success of
the competitive activity of the volleyball team (Mushcherova,
2022). In addition, to solve this problem, it is important to
take into account the gender characteristics of the manifesta-
tion of leadership (Khomenko-Semenova, Istratov, & Ok-
samytna, 2022) and the identification of a gender (female)
personality in a limited coalition of a sports team (Korokhod,
Tatianchykov, & Samara, 2023).

From the point of view of improving sports training in
volleyball, studies (Doroshenko, Oliinyk, Melnyk et al., 2022)
aimed at developing effective technologies for forming the
psychological climate in limited coalitions (sports teams) are
significant. Pertinent to this scientific issue are studies on the
development of team cohesion and sustainable cooperation
skills using specialized sports education models (Kao, 2019),
issues of effective extrapolation of team improvisation into
team adaptation (Abrantes, Passos, Cunha et al., 2018) and
the development of integrative approaches to the induction of
cognitive conflicts in pedagogical models of teaching volley-
ball tactics (Mastrogiannis, Antoniou, Sotiriou et al., 2017).

This state of affairs of the mentioned problem allows sci-
entists to focus on the importance of social aspects in resolv-
ing conflict issues in limited coalitions (for example, wom-
en’s volleyball teams). In particular, this concerns the issues
of promoting social integration through sports for young
people (Block & Gibbs, 2017; Haudenhuyse, 2017), the de-
velopment of personal and social responsibility in limited
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coalitions of a volleyball team based on the application of
mixed (hybrid) technologies (Mufioz-Llerena, Hernandez-
Hernandez, Garcia-de-Alcaraz et al., 2021). As a result, there
is an improvement in cultural diversity, emotional well-
being, and interpersonal relationships of volleyball players,
which leads to the optimization of the psychological climate
in limited coalitions (Lavega-Burgués, Bortoleto, Pic et al.,
2021). In turn, this contributes to the optimization of sports
training by positively influencing the skills of perception of
game activity in volleyball during specialized training (Lin,
Chang, Hung et al., 2022).

The above review of scientific research allows us to state
that the issue of the formation of modern psychological tech-
nologies for the correction of conflict situations in limited
coalitions of volleyball teams is covered in sufficient detail
and thoroughly. However, there remain a number of finally
unresolved problematic issues related to the search for ways
of applying the most effective technologies for the correction
of conflict situations in the practice of sports training in vol-
leyball and the possibilities of their practical implementation;
formation of managed conflict situations in limited coalitions
of volleyball teams to optimize the psychological climate and
sports training. These questions are not finally resolved and
are the basis for conducting our research.

Hypothesis. The study of modern psychological tech-
nologies for the correction of conflict situations in limited
coalitions of volleyball teams and the possibilities of their
practical implementation in the sports training of volleyball
players will allow to optimize sports training and increase the
effectiveness of competitive activities.

The purpose of the work: to determine the peculiarities of
the response of sportswomen to conflict situations in the con-
ditions of a limited coalition of the volleyball team in order to
optimize the process of sports training.

Materials and methods

Participants

Thirty amateur volleyball players (women), who partici-
pated in park and beach volleyball competitions in the 2022-
2023 season under the auspices of the Zaporizhzhia Regional
Volleyball Federation. Age range: 18-27. The main group -
15 volleyball players of the national team of the Zaporizhzhia
State Medical and Pharmaceutical University; control group
- 15 volleyball players from other teams.

Methods of research

Analysis and systematization of data from scientific and
methodical literature and the electronic resource of global
information network “Internet”; pedagogical observations;
psychological testing according to the method of K. Thomas
“Determining the style of behavior in a conflict situation”;
pedagogical experiment of controlling orientation; methods
of mathematical statistics.

Organization of research

The research was conducted during the competitive pe-
riods of the annual macrocycle of training amateur volleyball
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players for the regional level competitions in park and beach
volleyball of the 2022-2023 season (August-September 2022
and April-May 2023). The research was carried out taking in
to account the criteria (Declaration of Helsinki of the World
Medical Association “Ethical principles of medical research
with the participation of a person as an object of research”).

Interpretation of results

Rivalry (competition): the desire to achieve the satisfac-
tion of one’s own interests, regardless of the interests of oth-
ers, active actions and willful efforts, orientation to one’s own
ideals and abilities, authoritarianism in decision-making.

Cooperation: active participation in conflict resolution,
defending both one’s own interests and the interests of part-
ners, joint discussion of problems and needs.

Compromise: the ability of representatives of both par-
ties involved in the conflict to give up their interests. Striving
for a solution that satisfies both parties.

Avoidance: lack of desire for cooperation, passivity in de-
fending oné€’s rights due to one’s own unimportance of solving
the problem or a state of impasse, transfer of responsibility
for solving the problem to others.

Adaptation: the ability to act together with a partner for
his interests, the desire for harmony in the relationship, the
comfort of both parties.

Results

In the study, amateur volleyball players were tested ac-
cording to the method of K. Thomas “Determining the style
of behavior in a conflict situation”

In the process of research, volleyball players of the main
group were offered a technology for correcting conflict situ-
ations in a limited sports team coalition based on the use
of specially developed psychological and pedagogical tasks,
exercises, and situational role-playing games.

These tasks involved the creation of psychological and
pedagogical conditions that contribute to the correction of
conflict situations in a limited sports team coalition using
methods of active socio-psychological training: discussion,
training, situational role-playing and creative games.

In the structure of the technology for the correction of
conflict situations in the limited coalition of the volleyball
team, the sequence of the formation of psychological skills,
which consists of three phases, is taken into account:

« the orientation phase, which contributes to the per-
formance of the informational and motivational
function;

o the assimilation phase, in which the pedagogi-
cal function of obtaining the necessary knowledge
and applying it in conditions of uncertainty is per-
formed;

o the phase of practical mastery, which is aimed at
bringing the acquired knowledge, abilities and skills
to automatism and their practical implementation
in the conditions of a limited coalition of the sports
team.

Volleyball players of the control group trained according

to traditional schemes of sports training, without using the
specified special psychological means

The results are shown in Table 1.

Table 1. Comparative analysis of the results of psychological
testing of amateur volleyball players, n = 30

Levels of forma- To the experiment After the experiment
tion of motiva-
tion for success-

N P . number, number, number, number,
ul resolution 0 0
of conflict situ- n & n &
ations
main group
1 rivalry 6 40.00 7 46.66
2 adaptation 3 20.00 2 13.33
3 cooperation 2 13.33 3 20.00
4 avoidance 2 13.33 0 0.00
5 compromise 2 13.33 3 20.00
control group
1 rivalry 5 33.33 5 33.33
2 adaptation 3 20.00 4 26.66
3 cooperation 3 20.00 2 15.4
4 avoidance 2 13.33 1 6.66
5 compromise 2 13.33 3 20.00

Figure 1 and 2 shows the changes in the ways of respond-
ing to conflict situations of amateur volleyball players during
the competitive periods of the annual training macrocycle.
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Fig. 1. Comparative analysis of the results of psychological testing
of amateur volleyball players (main group), n = 15
notes: — number 1 (to the experiment); --- number 2 (after the
experiment)
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Fig. 2. Comparative analysis of the results of psychological testing
of amateur volleyball players (control group), n = 15
notes: — number 1 (to the experiment); --- number 2 (after the
experiment)
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The analysis of the experimental indicators, which are
shown in Figures 1 and 2, allows us to state that the vol-
leyball players of the main group significantly improved the
“cooperation” (+6.67%) and “compromise” (+6.67%) indica-
tors, while the “avoidance” indicator significantly decreased
(-13.33%). Based on this, we note that the technology for
correcting conflict situations in limited coalitions of the vol-
leyball team is quite effective (indicators of volleyball players
of the main group). Among the volleyball players of the con-
trol group, an increase in indicators according to the “com-
promise” criteria (+6.67%) and a decrease according to the
“avoidance” criterion (-6.66%) were recorded.

Discussion

The problem of the formation of modern psychologi-
cal technologies for the correction of conflict situations in
limited coalitions (based on the material of volleyball teams)
is not a completely new topic in scientific research (Oliinyk,
& Doroshenko, 2020; Mastrogiannis, Antoniou, Sotiriou et
al., 2017; Munoz-Llerena, Hernandez-Hernandez, Garcia-
de-Alcaraz et al., 2021).

In our study, for the first time, the possibilities of im-
proving the effectiveness of competitive activity in volleyball
based on the application of technologies for the correction of
conflict situations in limited coalitions are shown (Oliinyk
& Doroshenko, 2018) taking in to account the social roles of
volleyball players in a sports team (Abrantes, Passos, Cunha
et al., 2018) to form an optimal psychological climate (Dor-
oshenko, I. Oliinyk, Melnyk et al., 2022).

In addition, in the process of conducting the research, the
data of the general theory of sports and the system of training
athletes in volleyball were supplemented with regard to the
optimization of the training process and the improvement of
the efficiency of competitive activity based on the application
of psychological factors for the correction of conflict situations
in the volleyball team (Oliinyk, Doroshenko, & Melnyk, 2021).

Multidisciplinary factors are also significant - improve-
ment of cultural diversity, emotional well-being, interperson-
al relationships and the ability to make optimal decisions in
the conditions of fast-moving variable situations of competi-
tive activity in volleyball (Lavega-Burgués, Bortoleto, Pic et
al., 2021); formation and development of the cohesion of the
volleyball team and the skills of stable cooperation of players
in competitive activities with the help of models of sports
education and theoretical training (Kao, 2019).

Prospects for further research in this direction are quite
diverse: firstly, they relate to the issues of detailing the tech-
nology for correcting conflict situations in limited coali-
tions of volleyball teams, taking into account the gender and
qualification differences of players; secondly, it is a matter of
applying the mentioned technologies in various structural
formations of the macrocycle of training - microcycles and
mesocycles; thirdly, it is a question of diagnosing the mental
states of volleyball players as a prerequisite for the correction
of conflict situations in limited coalitions of volleyball teams.

Conclusions

Modern technologies of psychological training in volley-
ball, which relate to issues of correction of conflict situations
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in limited coalitions, are a prerequisite for increasing the ef-
fectiveness of the competitive activity of volleyball players.

The analysis of the experimental indicators allows us to
state that the volleyball players of the main group significant-
ly improved the “cooperation” (+6.67%) and “compromise”
(+6.67%) indicators, while the “avoidance” indicator signifi-
cantly decreased (-13.33%), which indicates the effectiveness
of the presented technology.

The main ways of applying these technologies in the
training process in volleyball are the psychological diagnosis
of female athletes taking in to account their personal qualifi-
cations, social roles in the limited coalition of the volleyball
team; targeted application in competitive micro- or mesocy-
cles of training to increase the effectiveness of training and
competitive activities in limited coalitions.
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CyuacHi ncuxonorivyHi TexHonorii KopeKkuii KOHPAIKTHNX
cuTyauin B o6mexxeHnx Koanidiax (Ha marepiani Bonen6ony)

IIeH , Onmekcin BAKOB , Muxain JIbH ,

Enya opoueHKO0'AB°PE, Onexkciit IlleBsskoB?ABCPE, Muxaiino Me K3BC
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'3anopi3bkuii lep>kaBHMIT MeAVMKO-(papMalleBTUYHNI YHiBepCUTET

[THinponeTPOBCHKMIT lep>KaBHUI YHIBepCUTET BHYTPILIHIX cIipaBs

*Qepepanisa Boneitbony Ykpaiun

*MeiTOnoNbChbKUI Tep>KaBHMI IIefaroriyHmil yHiBepcuTeT iMeHi borgana XMerbHUIIBKOTO

ABTOpCHKNMII BK/IAJ;: A — Iu3aiiH gocmipkenHs; B — 36ip ganux; C - crataHanis; D - migrotoska pykomucy; E — 36ip komris

Pedepar. Crarps: 6 c., 1 Tabmn., 1 puc., 30 mxepern.

Merta po6OTH — BU3HAYUTI OCOOIMBOCTI pearyBaHHs CIIOPTCMEHOK Ha KOHQIIKTHI cuTyarii B yMOBax 0OMeXXeHOI 3rypToBa-
HOCTi BOJIeNI00/IbHOI KOMaH/IM 3 METOI0 ONTUMI3allii Ipoliecy CHOpTUBHOI MiATOTOBKIL.

Marepian i MeTopu. YyacHuku: 30 Boeit60/icTiB-mobuTeNniB (KiHOK), sKi 6paj y4acTh y 3MaraHHs;X 3 IapKOBOTO Ta IIK-
HOro BoJeiibony cesony 2022-2023 mip erigoro 3anopisbkoi obmacHoi depeparii Boneitbony. Bikosuit giamazon: 18-27. Meronu.
Amnari3 Ta cucteMaTM3allisA JaHNX HAYKOBO-METORMYHOI TiTepaTypy Ta eIeKTPOHHOTO pecypcy rnobanpHol indopmaniiiHoi Mepexi
«[HTepHeT»; IejaroriyHi CIOCTepeKeHH; ICUXOJIOTiYHe TecTyBaHHA 3a MeToiuKom K. Tomaca «ByusHaueHHs CTU/IIO IIOBeIiHKM B
KOH(IIKTHII cUTyallil»; IeIaroriYHmii eKCIepuMeHT KOHTPOIIOYOI CIIPIMOBAHOCTI; METO/Y MAaTEMATIIHOI CTATUCTUKIL.

PesynbraTu. AHajii3 eKCIepMMeHTaIbHNX [TOKA3HUKIB JJO3BOJIsIE€ CTBEPAXKYBATH, 110 Y BONIEIOOTICTOK OCHOBHOI TPYyIIN CyT-
TEBO MOKPAIIMINCA TIOKa3HUKN «CIBIpana» (+6,67%) Ta «koMmpoMic» (+6,67%), a MOKasHMK «YHUKHEHH:» 3HAYHO 3HUSUBCA
(- 13,33%). Buxops4u 3 11bOT0, 3a3HAYMMO, 1110 TEXHOJIOTis KOPeKIil KOHIIKTHUX CUTYallill B 0OMeXeHNX CK/IafjaX BOIeit60IbHOI
KOMaH/J € JOCUTD e()eKTUBHOIO (IIOKa3HMKY BOJIEIO0/TICTIB 0cHOBHOI rpyIm). Cepef BONet60/IiCTOK KOHTPO/IbHOI rpynu 3agikco-
BaHO 3POCTAHH [TOKA3HIKIB 32 KPUTEPIEM «KOMIIPOMIC» (+6,67%) Ta 3HIDKEHHS 3a KPUTEPIEM «YHUKHEHH:» (-6,66%).

BucHoBok. CydacHi TeXHO/IOTII IICUXO/IOTiYHOI MIATOTOBKM Y BO/MEOOI, SKi CTOCYIOTbCS MUTaHb KOPeKIii KOHQIIKTHIX
CUTYaIlill B 06MEXXEeHUX KOAILifAX, € NIEPESYMOBOIO ITiIBUIIEHHSA e(beKTMBHOCTi 3MarajbHOI HisAMbHOCTI BonenbomnicTiB. OCHOBHMI-
MU HaIpsAMaMU 3aCTOCYBaHHA IIMX TEXHOJIOTIII Y HaBYa/IbHO-TPEeHYBaIbHOMY IIpolieci y BOIe60Ii € ICUXOMOriYHa AiaTHOCTHKA
CIIOPTCMEHOK 3 ypaxyBaHH;M IX 0COOMCTICHMX SIKOCTEN, COLlia/IbHUX POIeil Y 0OMEXeHOMY CK/Iajii BO/Ieiib0IbHOI KOMaH/Y; Liiie-
CIIpsMOBaHe 3aCTOCYBAaHHSA B 3MaraJibHUX MiKpo- a00 Me30LMK/IaX MifrOTOBKM [JIA MiIBUIIeHH: e()eKTUBHOCTI TPEeHYBa/IbHOI Ta
3MarajabHOI Ii/IbHOCTI B 0OMEXEHMX KOaMiLifax.
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Abstract

The aim of the research is to develop a program for testing the strength fitness of boys aged 8 years at the level of
orange belt (10, 9 kyu) with the use of informative tests that are available for application in conditions of general

education school.

Materials and methods. The study involved 20 boys aged 8 years. Informed consent for children’s participation in
the experiment was obtained from their parents. The following research methods were applied to solve the set tasks:
analysis of scientific and methodical literature, pedagogical testing of strength abilities, and methods of mathematical

statistics for processing research results.

Results. The analysis of correlation dependence between test tasks that characterize the display of different types of
force generally shows a large and numerous interrelation of the average and high level of significance between all tests
(pxy = 0.508 - 0.879 at p<0.05; p<0.01. Processing of retest data showed the stability of the battery of tests and sufficient
retest reliability for most test scores (rtt ranged from 0.818 to 0.984, p<0.001).

Conclusions. The selected battery of tests is accessible, informative, and reliable. It will allow us to solve the following
pedagogical tasks more effectively: to control the efficiency and effectiveness of physical training as an element of the
pedagogical process of formation of motor skills and development of physical qualities, to maintain and strengthen
health, to maintain a productive level of general working capacity, and to increase body resistance to action of

unfavorable factors of the present.

Keywords: kyokushinkai karate, strength abilities, reliability of tests, informativeness of tests, boys.

Introduction

Muscle strength is one of the main components of physi-
cal training in martial arts. Well-developed upper and lower
limb muscle strength is the key to effectively performing high
physical and technical-tactical requirements in Kyokushinkai
karate (Marchenko & Satdyiev, 2021; Hontarenko, Marchen-
ko & Korol, 2022). It can also have a preventive effect on ath-
letes involved in combat sports to prevent injuries (Pocecco,
Rued], Stankovic et al., 2013; Follmer, Dellagrana, de Lima et
al., 2017; Lystad, Augustovi¢ova, Harris et al., 2020).

Marchenko & Handymov (2021), Kim, Won, & Shin
(2021), and Hontarenko, Marchenko, & Korol (2022) note
that regular strength training can contribute to an increase
in physical activity, improve physical fitness and individual
health only when it is part of a general physical education or
sports program

Marchenko & Satdyiev (2021), Marchenko & Handymov
(2021), for the development of strength in 10-year-old boys
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and girls engaged in Kyokushinkai karate, proposed the use
of special outdoor games and game exercises as an effective
means in the educational and training process for the com-
plex improvement of strength abilities. According to Ropret
& Jevti¢ (2019), Perreault & Gonzalez (2021), and Siswantoyo,
Sudarko, Arga et al. (2023), the concept of martial arts train-
ing programs for children should be conducted in a playful
way, cause pleasant sensations, and avoid specialization stag-
es. Ropret & Jevti¢ (2019), Styriak, Billman, & Augustovicova
(2020), and Ce & Ag (2023) believe that training children at
the professional level negatively affects their growth, physi-
cal, and mental development, and increases the risk of injury.

In martial arts, achieving this goal is closely related to
understanding the system of planning and management of
the sports and training process (Chernozub, Danylchenko,
Imas et al., 2019; Marchenko, Khudolii, Ivashchenko et al.,
2023). In martial arts, coaches need to pay special attention
to the components of profiling (conducting a fight with dif-
ferent dosages of contact, formal complexes with or without
weapons, solo compositions to music) and testing individual
progress in a particular type of martial arts.
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Evaluation of training effects at certain stages requires
regular observation and coaching control, which are impor-
tant in the process of training a young athlete. With the help
of test results, physical education teachers and coaches have
the opportunity to adjust training and competitive loads,
which will allow them to correctly direct the training process
(Pochettia, Ponczosznika, Filartigaa et al., 2018; He, Pan, &
Du, 2019; Marchenko & Verdysh, 2021).

There is a need for comprehensive control of special
strength indicators of schoolchildren’s engaged in karate.
Checking a complex of tests for informativeness and reli-
ability will allow us to obtain the information necessary for a
more exact assessment of the state of children’s power fitness.

The aim of the research is to develop a program for testing
the strength fitness of 8-year-old boys at the level of orange
belt (10, 9 kyu) with the use of informative tests that are avail-
able for application in the conditions of general education
schools.

Materials and methods

Participants in the study

The study involved 20 boys aged 8 years. The children
and their parents were informed about the features of the
study and agreed to participate in the experiment.

Design of the research

The following research methods were applied to solve
the set tasks: analysis of scientific and methodical literature,
pedagogical testing of power abilities, and methods of math-
ematical statistics for processing research results.

The procedure for testing strength abilities

The level of power fitness was determined using a battery
of simple tests that do not require complicated additional
equipment and are widely used in physical training. The se-
lected tests cover all the main muscle groups, correspond to
the purpose and tasks of the research. At the beginning of
the experiment, the pupils were familiarized with the tests
and the testing procedure. Health risk screening was con-
ducted. Informed consent was obtained from the parents.
Protocol forms were prepared, which included basic infor-
mation about strength training. An appropriate warm-up
was developed. When planning the study of strength train-
ing, parameters such as age, gender were taken into account,
and testing conditions were created in accordance with the
methodology. Standard EUROFIT protocols were used (Eu-
rofit, 1993; Sergienko, 2010; Puri¢ S, Sember V, Starc G, Sori¢
M, Kovac M, Jurak, 2021).

Testing was conducted during a week during classes in
the Kyokushinkai Karate Section. Children were given one
to three attempts to complete the tests. The best result was
taken for analysis.

Control exercises were conducted in the school gym.
Before the examination, a set of exercises (10-15 min) was
performed, which included running, jumping, general de-
velopmental exercises, and outdoor games. It was aimed at
preparing children for the test tasks.
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To check the selected set of tests for reliability and infor-
mativeness, a month later, a retest procedure was conducted
under the same conditions (Hopkins, 2002; Anastasi & Ur-
bina, 2007; Sergienko, 2010).

The complex chosen for experimental observations in-
cluded the following tests:

Test 1 - push-ups;

Test 2 - hanging push-ups;

Test 3 — bent arm hang;

Test 4 - standing long jump;

Test 5 - sit-ups in 30s from the supine position;

Test 6 — handgrips of the right hand;

Test 7 — handgrips of the left hand;

Test 8 — throwing a stuffed ball (1 kg) from behind the
head with both hands from a sitting position;

Test 9 — vertical jump.

Statistical analysis

IBM SPSS STATISTICS 26 was used in the study. The
following parameters were calculated: arithmetic mean (X),
standard squared deviation characterizing the variability of
the mean (o), standard error of the mean (m), median (Md),
mode (Mo), skewness (AS), standard deviation of skewness,
kurtosis (Ek), standard error of kurtosis, minimum, maxi-
mum. The hypothesis of normality of the data distribution
was determined using the Kolmogorov-Smirnov (Dn) and
the Shapiro-Wilk (W) tests.

We analyzed the correlation between test tasks that char-
acterize the manifestation of the different types of strength
using Spearman’s rank correlation coefficient p. To determine
the reliability of the test results, we calculated the reliability
coefficient (rn) for correlating the paired samples.

Results

The results presented in Table 1 demonstrate the aver-
age level of the strength fitness of boys aged 8 years. The
obtained values of the test results were compared with the
norms of physical fitness assessment of primary school pu-
pils of Ukraine (Sergienko, 2010) and certification norms in
Kyokushinkai karate for fulfillment of qualification require-
ments of orange belt levels 10 and 9 kyu (Goncharenko, 2007;
Goncharenko, 2021). According to the majority of the ob-
tained values, children have high, above average, and average
levels of development of strength abilities. In this sample,
there were no indicators below the average.

Boys aged 8 years engaged in Kyokushinkai karate
showed high results in dynamic strength and strength endur-
ance. This may be due to the fact that the training program
in Kyokushinkai karate at the orange belt level (10th and 9th
kyu) involves active physical training with an emphasis on the
development of trunk and upper limb muscle strength. Active
strength gains in boys of this age may also be associated with
age-related changes and occur to some extent independently
of physical activity. At the same time, in the test aimed at de-
tecting the strength of the abdominal muscles, the children
showed an average result that corresponds to a good grade. It
was found that the strength of the muscles of the lower extrem-
ities in boys is somewhat less developed. Tests in jumping exer-
cises were performed using a satisfactory grade. In connection
with the discrepancy of work of the lower and upper parts of
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Table 1. Results of the calculation of descriptive statistics
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Validated 20 20 20 20 20 20 20 20 20
Skipped 0 0 0 0 0 0 0 0 0
Mean 22.5 2.95 14.495 129.5 14.45 11.8 11.2 302.8 25.7
Standard error of the mean 1.004 0.266 1.27 2.28 0.515 0.421 0.451  10.19 0.657
Median 21.5 3.0 14.3 132.5 14.0 12.0 12.0 317.5 26.0
Mode 18a 2 12.40a 134 13 12 13 322 25a
Standard deviation 4.49 1.191 5.674 10.195 2.305 1.881 2.016 45.603 2.94
Skewness 0.936 0.105 -0.387 -0.933 0.472 -0.154 -0.689 -0.271 -0.183
Standard deviation of skewness 0.512 0.512 0.512 0.512 0.512 0.512 0.512 0.512 0.512
Kurtosis 0.550 -0.839 -0.254 0.679 0.503 -10.17 -0.579 -10.243 -0.458
Standard error of the kurtosis 0.992 0.992 0.992 0.992 0.992 0.992 0.992 0.992 0.992
Minimum 17 1 2.5 105 10 9 7 229 20
Maximum 34 5 23.60 145 20 15 14 365 31

a. There are several modal values. The lowest value is shown

a body, it is desirable to include more exercises for muscles of
the legs, as in karate they play an important role in training and
performance of a kicking technique of the legs and different
types of movements of karate athlete on the tatami.

The hypothesis of normality of the data distribution was
determined using the Kolmogorov-Smirnov test. In almost
all tests, the hypothesis of normality of data distribution is
accepted. Due to the fact that the hypothesis of normality of
distribution was not confirmed in the test “Handgrips of the
left hand” (p < 0.05), we used the nonparametric Shapiro-
Wilk test (Table 2). The value obtained from the Shapiro-
Wilk test (p >0.05) allows us to continue further calculations.

According to Hopkins (2002), the value of the corre-
lation coefficient was considered trivial (r < 0.1), small
(0.1 £r<0.3), moderate (0.3 <r < 0.5), large (0.5) < r < 0.7),

Table 2. Normality of data distribution according to the
Kolmogorov-Smirnov and the Shapiro-Wilk tests (N=20)

the Shapiro-Wilk test

Indicators under study Statis- Statis-
tics tics P

Push-ups, times 0.161 0.184 0914 0.075
Hanging push-ups, times 0.187 0.064 0.923 0.112
Bent arm hang, s 0.106 0.200* 0.968 0.716
Standing long jump, cm 0.147 0.200* 0.936 0.202
Sit-ups in 30s from the supine 0.177 0.099 0953 0.412
position, times
Handgrips of the right hand, kg 0.192 0.051 0.915 0.081
Handgrips of the left hand, kg 0.204 0.028 0.905 0.051
Throwing a stuffed ball (1 kg) from
behind the head with both hands ~ 0.172 0.122  0.928 0.141
from a sitting position, cm
Vertical jump, cm 0.106 0.200* 0.982 0.959

numerous (0.7 < r < 0.9), almost perfect (r > 0.9), and perfect
(r = 1). The significance level was set at p < 0.05 (Table 3).

Table 3. Interpretation of the closeness of the correlation
coeflicient (according to Hopkins, 2002)

Correlation Characterization of the closeness of the correla-
coeflicient tion

0.0-0.1  very small, insignificant, practically zero
0.1-0.3  small, low, and insignificant
0.3-0.5 moderate, medium
0.5-0.7  large, high, main
0.7-0.9  very large, very high, huge
0.9-1 near, practically or almost: perfect, infinite

Since the sample size was n<30 and the variables in
Handgrips of the left hand,test were not normally distributed
(the Kolmogorov-Smirnov test), we decided to choose Spear-
mans rank correlation coefficient p to calculate the correla-
tion between the test tasks.

The analysis of correlation dependence between test tasks
(Table 4), characterizing the manifestation of different types
of force, generally shows a large and numerous interrelation
of medium and high level of significance almost between all
tests (pxy = 0,508 - 0,879 at p<0,05; p<0,01).

The results of the test “Sit-ups in 30s”, which character-
izes the manifestation of dynamic strength, do not show a
huge correlation with all selected tests.

Statistically significant direct correlations were observed.
Allidentified correlations had significant closeness according
to Hopkins scale (2002).

The results of the test “Push-ups” have a very high cor-
relation of high statistical significance with the tests “Hang-
ing push-ups”, pxy = 0.795 at p<0.001, “Bent arm hang’,
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Table 4. Correlation dependence between the test tasks

Correlationsb
Test 1 Test 2 Test 3 Test 4 Test 5 Test 6 Test 7 Test 8 Test 9
Correlation coefficient 1
Test1 . . .
Signif. (two-sided)
Correlation coefficient 0.795** 1
Test2 . .
Signif. (two-sided) 0.000
Correlation coeflicient 0.795%*  0.692** 1
Test3 . . .
Signif. (two-sided) 0.000 0.001
Correlation coefficient 0.715%%  0.676%*  0.524* 1
Test4 | .
Signif. (two-sided) 0.000 0.001 0.018
Test 5 Correlation coefficient 0.525* 0.531* 0.605**  0.376 1
es
Signif. (two-sided) 0.017 0.016 0.005 0.103
Test 6 Correlation coefficient 0.840**  0.656**  0.710**  0.651**  0.508* 1
es
Signif. (two-sided) 0.000 0.002 0.000 0.002 0.022
Test 7 Correlation coeflicient 0.652**  0.572**  0.633**  0.460* 0.630**  0.746** 1
es
Signif. (two-sided) 0.002 0.008 0.003 0.041 0.003 0.000
Test 8 Correlation coefficient 0.833**  0.773**  0.592**  0.746**  0.528* 0.842**  0.675** 1
es
Signif. (two-sided) 0.000 0.000 0.006 0.000 0.017 0.000 0.001
Test 9 Correlation coefficient 0.754** 0.879**  0.649**  0.712** 0.442 0.715**  0.657** 0.798** 1
es
Signif. (two-sided) 0.000 0.000 0.002 0.000 0.051 0.000 0.002 0.000

**_The correlation is significant at 0.01 level (two-sided).

*. The correlation is significant at 0.05 level (two-sided).
b. Reference value N=20

pxy = 0.795 at p<0.001, “Standing long jump”, pxy = 0.715
at p<0.001, “Handgrips of the right hand”, pxy = 0.840 at
p<0.001, “Throwing a stuffed ball”, pxy = 0.833 at p<0.001
and “Vertical jump’, pxy = 0.754 at p<0.001.

The test “Hanging push-ups” demonstrates a reliable
very high degree of correlation of high degree of significance
with the results of tests “Throwing a stuffed ball”, pxy = 0,773
at p<0,001 and “Vertical jump’, pxy = 0,879 at p<0,001.

The mathematical processing of the data also revealed a
very high correlation at a high level of significance of p<0.001
between the results of the two tests: “Bent arm hang” and
“Handgrips of the right hand”, pxy = 0.710.

In addition, a very large correlation of high degree of
significance was observed between indicators of the test
“Standing long jump” with tests “Throwing of a stuffed ball’,
pxy = 0,746 at p<0,001 and “Vertical jump’, pxy = 0,712 at
p<0,001.

The results of correlation analysis demonstrate a very
large positive interrelation of high degree of significance be-
tween indicators of the test “Handgrips of the right hand”
with indicators of tests “Handgrips of the left hand”, pxy =
0,746 at p<0,001, “Throwing of a stuffed ball’, pxy = 0,842 at
p<0,001, “Vertical jump”, pxy = 0,715 at p<0,001.

A very large positive correlation between indicators of
the test “Throwing a stuffed ball” with “Vertical jump” with a
value pxy = 0,798 at p<0,001 was revealed.

As a result of correlation analysis peculiarities of inter-
relation between indicators of the test “Push-ups” with results
of tests: “Sit-ups in 30s from the supine position” and “Hand-
grips of the left hand”. There is a large positive correlation
between them. In “Sit-ups in 30s from the supine position”
pxy = 0,525 at a low degree of significance p<0,017 and in
“Handgrips of the left hand” pxy = 0,652 at an average force
of statistical significance p<0,002.
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A large positive correlation with varying degrees of sig-
nificance was also observed in the tests presented below.
Thus, the test “Hanging push-ups” correlates with a high de-
gree of significance p<0.001 with the tests “Bent arm hang’,
pxy = 0.692 and “Standing long jump’, pxy = 0.676. At the
level of average significance p<0.01, the results of this test
correlate with the indicators of the tests “Handgrips of the
right hand’, pxy = 0.656 and “Handgrips of the left hand’,
pxy = 0.572. At a low statistical significance level of p<0.05, a
correlation was observed with the results of the test “Sit-ups
in 305", pxy = 0.531.

In the test “Bent arm hang” indicators have a big positive
correlation with “Standing long jump’, pxy = 0,524, “Sit-ups
in 30s”, pxy = 0, 605, “Handgrips of the left hand”, pxy = 0.633,
“Throwing a stuffed ball”, pxy = 0.592 and “Vertical jump”, pxy
=0.649 at the level of average degree of significance (p<0.01).

The results of the test “Standing long jump” show a high
correlation with the data obtained in the test “Handgrips of
the right hand”, pxy = 0,651 at the average level of significance
(p<0,002).

The correlation coefficients between test tasks “Sit-ups in
30s” and “Handgrips of the right hand”, “Handgrips of the left
hand”, “Throwing of a stuffed ball” are in the range from 0,508
to 0.630, which characterizes a rather high level of correlation
dependence at the average level of significance (p<0,05).

A high correlation dependence was obtained in com-
parison of the test “Handgrips of the left hand” with the test
“Throwing of a stuffed ball”, pxy = 0,675 at a high level of
significance (p<0,001) and at an average level of significance
with the test “Vertical jump” pxy = 0,657 (p<0,002).

There was a level of correlation of average strength
between a test “Standing long jump” with “Sit-ups in 30s,
pxy = 0,376 and “Handgrips of the left hand”, pxy = 0,460;
a test “Sit-ups in 30s” with “Vertical jump’, pxy = 0,442. The
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connection between variables is statistically insignificant
(>0.05) at detection of a correlation of “Standing long jump”
with “Sit-ups in 30s” and “Sit-ups in 30s” with “Vertical
jump”. In this case, the correlation is recognized as statisti-
cally unreliable and not subject to meaningful interpretation.
A low degree of significance (p<0.041) was found be-
tween “Standing long jump” with “Handgrips of the left hand”.
The data of correlation analysis give the possibility to
carry out more perfect control over a condition of power
fitness of boys aged 8 years engaged in Kyokushinkai karate.
To determine the level of reliability of the selected tests,
we conducted additional testing within a month. In our opin-
ion, this is a sufficient period for primary school children. The
data processing showed the stability of the test battery and suf-
ficient retest reliability for most test indicators (rtt ranges from
0.818 to 0.984). According to the reliability scale (Sergienko,
2010), poor reliability was found in the test “Sit-ups in 30s”
(rtt = 0.761). However, from a practical point of view, there is
evidence that values around 0.7 are considered good (Table 5).

Table 5. Correlations between paired samples

o — N Reliab.ility coef-
ficient r,,
Pair 1 Test 1 & retest 1 20 0.984
Pair 2 Test 2 & retest 2 20 0.818
Pair 3 Test 3 & retest 3 20 0.967
Pair 4 Test 4 & retest 4 20 0.919
Pair 5 Test 5 & retest 5 20 0.761
Pair 6 Test 6 & retest 6 20 0.931
Pair 7 Test 7 & retest 7 20 0.936
Pair 8 Test 8 & retest 8 20 0.995
Pair 9 Test 9 & retest 9 20 0.877

N =20, p < 0,001

The analysis of the obtained correlations of paired sam-
ples indicates excellent reliability of “Push-ups” (rtt = 0.984),
“Bent arm hang” (rtt = 0.967), “Throwing a stuffed ball”
(rtt = 0.995).

During the repeated testing procedure, good reliability
was obtained in the tests “Standing long jump” (rtt = 0.919),
“Handgrips of the right hand” (rtt = 0.931), “Handgrips of the
left hand” (rtt = 0.936).

The tests “Vertical jump” and “Hanging push-ups”
showed acceptable reliability over time with rtt = 0.877 and
rtt = 0.818, respectively.

Discussion

In the research, it was assumed that the offered complex
of tests comprehensively characterizes the level of develop-
ment of force in boys aged 8 years who train in a sports sec-
tion of Kyokushinkai karate. The results of the correlation
analysis between test tasks demonstrate their high reliability.

The obtained correlation coeflicients between the results
of two measurements (test-retest) indicate high reliability
and stability of the test results. In the selected contingent of
schoolchildren, there were parallel changes in different mani-
festations of power abilities.
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The analysis of scientific papers has revealed that muscle
strength is one of the main components of physical training
for the successful fulfillment of high physical, technical, and
tactical requirements in martial arts. Scientists have reported
the emergence of “physical activity deficiency syndrome”
with the negative consequences for the health of children
and adolescents in many countries.

Experts note the need to revise the criteria for assessing
motor abilities and make adjustments in accordance with
current conditions (coronavirus, war in Ukraine, distance
learning, migration). They point to the lack of monitoring
studies and systematic approaches to assess the physical fit-
ness of schoolchildren involved in sports clubs. This hinders
the development of updated assessment criteria that would
contribute to the individualization of the educational process.

The need to develop strength in martial arts students
has been confirmed (Ma & Qu, 2017; Marchenko & Satdyiev,
2021; Hontarenko, Marchenko & Korol, 2022). Sufficient
development of different muscle groups contributes to the
successful performance of technical actions in Kyokushinkai
karate (Hontarenko, Marchenko & Korol, 2022; Marchen-
ko, Ivashchenko, Jagiello et al., 2022; Marchenko, Khudolii,
Ivashchenko et al., 2023). The authors include preparatory
exercises for the development of strength abilities in their
training programs (Marchenko & Taranenko, 2020; Litvin &
Marchenko, 2021; Marchenko, Khudolii, Ivashchenko et al.
2023, etc.).

Our results agree with Radenkovi¢ & Stankovi¢ (2012),
Ligin Yin, Changfa Tang & Xia Tao (2018), and Shaw,
Schwartzel, Millard et al. (2020), who found that the cor-
relation coeflicients between the long jump and other upper
limb strength tests were low. However, the long jump was
also challenged by Radenkovi¢ & Stankovi¢ (2012), Ligin
Yin, Changfa Tang, & Xia Tao (2018), as the test results were
sensitive to factors such as skill training.

Knowledge about the importance of control at the initial
stage of schoolchildren’s sports training and the considera-
tion of such important characteristics as reliability and in-
formativeness has been expanded (Ligin Yin, Changfa Tang
& Xia Tao, 2018; Pochettia, Ponczosznika, Fildrtigaa, et al.,
2018; Marchenko & Verdysh, 2021). The results obtained
in this way will further contribute to the effective selection
and use of various tests, the development of effective control
programs, and the consideration of its results in the further
planning of sports activities (Chernozub, Danylchenko, Imas
et al., 2019; Kim, Won & Shin, 2021; Marchenko, Khudolii,
Ivashchenko et al., 2023). The study also contributes timely
detection of shortcomings during training at different stages
of sports improvement.

Conclusions

The average indicators obtained after the first test cor-
respond to the norms of development of children’s strength
abilities in this age category as defined by scientists in scien-
tific literature. Children have high, above average, and av-
erage levels of development of power abilities. In the given
sample, there were no indicators that had a level below an
average.

Statistically significant direct correlations were observed.
All the revealed connections had a noticeable closeness. The
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data of correlation analysis allow to perform more perfect
control over a condition of power fitness, covering control
of different muscle groups in Kyokushinkai karate, promote
the improvement of a training process and increase quality of
planning of means of development of different types of force.

The informativeness of all chosen tests indicates the high ef-
ficiency of the use of this technique for the measurement of both
general and special strength fitness of karate boys aged 8 years.

According to the results of the retest, there is a high re-
liability of the offered chosen test battery for checking the
power possibilities of boys. Tests characterize different sides
of the manifestation of power abilities and are directed on an
estimation of the muscular force of the whole body.

The chosen battery of tests will allow us to solve the follow-
ing pedagogical tasks more effectively: to control the efficiency
and effectiveness of physical training as a pedagogical pro-
cess of formation of motor skills and development of physical
qualities, to maintain and strengthen health, to maintain a pro-
ductive level of general working capacity, and to increase body
resistance to the action of unfavorable factors of the present.

The next research area could be the development of
norms of strength fitness for primary school pupils attend-
ing the sports section of Kyokushinkai karate for health
improvement.
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AocnipKeHHA HagiNHOCTI Ta iIHPOPMATUBHOCTIi NOKA3HUKIB
M'A30BOI NiAroTOBJIEHOCTi XJIONLUiB KapaTUCTiB 8 poKiB

Ceitnana Mapuenko'**“P, Bnagicnas Piska'A®“P

'XapkiBcbkuil HaljoHanbHMI Tefaroriunmit yisepcutet iMeHi I[.C. CkoBoponu

ABTOpCHKNMII BKIAJ: A — Iu3aiiH gocmipkeHHs; B — 36ip ganux; C — crataHanis; D — migroroska pykormcy; E — 36ip kowtis

Pedepar. Cratps: 7 c., 5 Tabm., 31 mxeperno.

MerTa BOCTiIKeHHS — PO3pOOUTH IIPOTPaMy TeCTYBaHH CHJIOBOI MiITOTOB/IEHOCTI X/IOMLIB 8 POKiB Ha piBHI HOMapaH4YeBOro
nosicy (10, 9 K10) 3 BUKOPMCTAHHAM iHPOPMATMBHIMX TECTIB, AKi JOCTYIIH] /I 3aCTOCYBaHHSA B YMOBAX 3ara/IbHOOCBITHBOI LIKOJIL.

Marepianu i MmeTopu. Y focmipkeHH] B3su ydacTb 20 X/10muiB 8 pokis. Bify 6aTbkiB 6y/10 0TprMaHO MOiHGOPMOBAHY 3rOLY
Ha y4acTb fliTell B eKcriepuMeHTi. 11 BupillleHH: TOCTaB/IeHNX 3aBJjaHb 6y;m 3aCTOCOBaHI Taki METOAM OOCITiMKeHH: aHa/Ti3 Ha-
YKOBO-METOAMYHOI /IiTepaTypy, IefaroriutHe TeCTyBaHHs CHIOBMX 3[4i0HOCTell Ta METOAM MAaTeMaTHYHOI CTATUCTUKM 06pOOKM
Ppe3ynbTaTiB JOCTi[KEeHHA.

Pesynbrari. AHai3 KOpeALiliHOI 3a/1eKHOCTI Mi>K TeCTOBMMIU 3aBJAHHAMI, SIKi XapaKTepU3yIOTh IPOSIB PisHUX BUJIIB CUIIN,
B III/TOMY IT0Ka3ye BeIMKIIL Ta J{y>Ke BE/IMKIIT B3a€MO3B sI30K CEepPe{HbOr0 Ta BUCOKOTO PiBHs 3HAYMMOCTI MX yciMa TectTamu (pxy =
0,508 - 0,879 mpu p<0,05; p<0,01. O6pobKa JaHNX HOBTOPHOTO TECTYBAHH:A [TOKa3asa CTabiIbHICTb 6aTapei TecTiB i JOCTaTHIO pe-
TeCTOBY HafiifHiCTb 3a 6i/IbLIICTIO TOKA3HMKIB TecTiB (rtt sHaxoguTHCA B MexKax Bix 0,818 1o 0,984, p<0,001).

BucHoBku. O6pana 6aTapes TecCTiB € JOCTYIIHOI, iHHOPMATHBHOIO Ta HaflilTHOM. fIKa J03BO/MUTD 6i/IbLI ePeKTUBHO BUpilIyBa-
TI HACTYIIHI [Iefiaroriyxi 3afjadi: KOHTPOMOBaTy e(PeKTUBHICTD Ta Pe3y/IbTAaTUBHICTD (i3NYHOI IIIATOTOBKY, SIK €IEMEHTY IIefarorii-
HOTO Ipoliecy (opMyBaHHs PYXOBUX HaBIYOK Ta PO3BUTKY (PI3MUHNUX SKOCTeIT, MATPUMYBATHU Ta 3MIITHIOBAaTHU 3T0POB 5, 36epiratu
NPOAYKTUBHUI PiBeHb 3arajibHOI IPale3laTHOCTI, MiABUILYBaTy CTIJIKiCTb OpraHisMy /10 [il HeCIpUATINBUAX (baxTopiB CHOrOIEHHSI.

KnrouoBi cloBa: KioKyLIMHKalt Kapare, CuIoBi 3416HOCTI, HaAiiHICTD TeCTiB, iIHPOPMATUBHICTD TECTIB, XTOMI
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Abstract

Background. An important aspect of ensuring the effectiveness of inclusive physical education of students with
disabilities in higher education is taking into account the increase in certain violations in the state of health of students
caused by the long war of the Russian Federation against Ukraine. As a result, a powerful factor of disability, a violation
of postural control, is considered one of the main problems in inclusive PE of students with disabilities.

The study purpose was to reveal the effectiveness of inclusive PE classes on the development of postural control of
students with disabilities in the process of implementing the developed program.

Materials and methods. To solve the tasks, a complex of scientific intelligence methods was used at the empirical

and theoretical level: literature analysis, observation, testing, experiment, and methods of mathematical statistics.

30 first-year students with disabilities took part in the experiment. The organization of the study provided for the
determination of the state of the studied parameters as a consequence of the action of the developed program aimed at
correcting the postural control of students with disabilities.

Results. According to the results of the test control of maintaining balance and orientation in space, the development
of postural control of students with disabilities after the end of the experimental study was established. The results of
the study established an improvement in the quality of the balance function, as a correlator of translational control, in
students of the studied sample after the end of the experimental study within 20%.

Conclusions. Considering the fact that postural control is ensured by the functional activity of the somatosensory,
vestibular, visual and neuromuscular systems, scientifically based use of the tools of the developed inclusive PE
program became a factor in improving the studied parameters of postural control of students with disabilities.

The established statistically reliable positive dynamics of the set of postural control indicators proved that the
implementation of the developed innovations in the PE of students with disabilities provides a targeted impact on

the normalization of balance functions. The obtained results of the conducted pedagogical experiment prove the
effectiveness of the author’s development of pedagogical actions regarding the correlation of postural control of
students with disabilities in the process of inclusive physical education.

Keywords: inclusive, physical education, students with disabilities, postural control, program, effectiveness.

Introduction persons with disabilities. Overcoming obstacles to the inte-
gration of the above-mentioned social group is due to the
European integration initiatives of Ukraine as a strong, inde-
pendent and democratic country, which provides opportuni-
ties for them to acquire quality educational knowledge. This
becomes especially important in connection with the long-
term hostilities on the territory of our country.

In higher education, as a system of pedagogical activities
aimed at strengthening health, harmonious development of
forms, functions and physical capabilities, formation of vital
motor skills and abilities, high-quality inclusive PE acquires
special relevance (Simdes, Lorenzini, Gavioli, Caminha, De
Souza Janior, & De Melo, 2018).

The military aggression of the Russian Federation against
Ukraine became a powerful factor in increasing the number
of students with disabilities in higher education institutions.
The undeniable role of the higher school as a social insti-
tution that forms not only a competent specialist, but also
ensures the health of students with disabilities (Goodwin &
Watkinson, 2020).

Currently, in Ukrainian society, special attention is paid
to the process of gradually changing the attitude towards
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Today, much attention is paid to current trends in the de-
velopment of inclusive PE in Ukraine, as they are in an active
state of activity development. The scientific pursuit of quality
assurance in inclusive PE is the subject of numerous studies
(Page, Anderson, & Charteris, 2021; Barber, 2018; Haegele,
Giese Wilson, & Oldorp, 2020).

As indicated (Nanayakkara, 2022; Ruscitti, Thomas,
& Bentley, 2017), a prominent feature of inclusive PE is its
dynamism, as there is a constant adaptation of this process
to the individual characteristics of students with disabilities
(Lidor, & Hutzler, 2019).

An important aspect of ensuring the effectiveness of
physical education for students with disabilities in higher
education is taking into account the increase in certain dis-
orders in their health (Keles, ten Braak, & Munthe, 2022;
Goodwin, & Watkinson, 2000). Amputations of limbs and
craniocerebral injuries caused by the long war of the Russian
Federation against Ukraine occupy a special place among
them. As a result of the indicated factors of disability, the
violation of postural control is considered (Matiychuk, Ni-
kitenko, & Maslova, 2023; Matiychuk, & Vlasyuk, 2023) to be
one of the main problems in the PE process of students with
disabilities.

The relevance of the chosen direction of research is due
to the fact that psychological disorders, a state of tension
or accumulated traumatization due to the impact of long-
term terrorist attacks in Russia, according to certain theories,
“is expressed in the curves of the spine” (Gurgel, Dourado,
Moreira, Serafini, Menegotto, Reppold, & Soldera, 2012). At
the same time, according to information (Bansal, Katzman,
& Giangregorio, 2014), postural control, as the ability to hold
the body in space, achieving both stability and orientation,
ensures the achievement of balance in any situation. The sig-
nificance of the study is determined by the fact that the coor-
dination of the vertical position of the body while standing is
an indicator of the functional state of the human body, and
the level of its health (Hicheur, Vieilledent, & Berthoz, 2005).

We emphasize the importance of the development of
postural control, given that it is a key component of the safe
performance of vital functions in everyday activities, a factor
in minimizing secondary complications for the preservation
of motor function, and an external indicator of the state of
health and quality of life (Voronova, Lazareva, Kovelska, &
Kobinskyi, 2021). It is important to note that the normaliza-
tion of postural antigravity mechanisms ensures motor de-
velopment and prevention of contractures and deformations
due to injuries (Halmagyi, & Curthoys, 2021).

The purpose of the article is to reveal the effectiveness of
inclusive PE classes on the development of postural control of
students with disabilities in the process of implementing the
developed program.

Material and methods

Study participants

The research was conducted in the Department of PE of
the National University «Lviv Polytechnic» and Department
of physical education, sports and health 2Stepan Gzhytskyi
National University of Veterinary Medicine and Biotechnol-
ogies of Lviv during the one-year course of PE. 30 first-year
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students with disabilities (an equal number of girls and boys)
took part in the experiment. The study was conducted fol-
lowing the Helsinki Declaration of the World Medical As-
sociation (WMA-2013) WMA, Ethical Principles of Medical
Research Involving Human Subjects.

Methods

A complex of adequate methods of scientific intelligence
was used to solve the tasks. Research at the theoretical level
provided for the formation of an inclusive PE program for
students with disabilities based on information from liter-
ary sources. For this, general scientific methods were used,
including analysis, systematization, and generalization.

During the research at the empirical level, a complex of
pedagogical methods was used: observation, testing, experi-
ment, which included ascertaining and formative stages. At
the final stage, the methods of mathematical statistics were
applied to process and analyze the results of the experimental
research and determine their reliability.

Because body balance control is considered part of pos-
tural control, the basic Romberg test (Blak, Wall, Rockette, &
Kitch, 1983) was used to investigate and assess vertical stabil-
ity. The testing consisted of two equal time (30 s) periods of
recording parameters of the test performance with eyes open
and eyes closed.

Romberg’s test is performed standing, arms extended
forward, fingers slightly apart. The student first performs the
test task with his eyes open, and then his stability is assessed
in the absence of visual control.

The tests “Walking to the goal” and “Walking in a straight
line with closed eyes” (Magill & Anderson, 2017) were used
to determine the level of development of the ability to navi-
gate in space.

The procedure of the “Walking to the goal” test assumes
that the student from the starting line during an arbitrary
time estimates the distance to the center of the circle, which
he must walk to the center of the circle at an arbitrary pace.
At the end of the test, mark the projection of the body’s center
of gravity between the feet. Measure the distance from the
marked projection of the center of gravity of the body to the
center of the circle.

The test “Walking in a straight line with closed eyes”
involves the following: a student from the starting line at an
arbitrary pace blindfolded must reach a distance of 15 meters
to the center of the circle. At the end of the test, mark the
projection of the body’s center of gravity between the feet.
The result is the distance Deviation to the right or left from
the marked projection of the center of gravity of the body - to
the center of the circle.

“Stabilan 01-2” stability analyzer was used to register
and analyze the statodynamic stability of the body of the par-
ticipants of the research sample. This is how to evaluate the
individual resistance of the body to the movement of the gen-
era] center of mass in the sagittal and frontal planes and, in
general, determine the effectiveness of maintaining balance.

Study organization

Consent was obtained from each participant of the stud-
ied sample, in accordance with established international re-
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quirements. Permission was obtained from a medical worker
to conduct the study, as well as data on the physical condition
based on the medical history and medical examination of
students with disabilities who were planned to be involved
in the experiment. The ability to move independently, to per-
form self-care in everyday activities, which was confirmed
by a primary care physician based on medical history and
medical examination, was significant in the selection of par-
ticipants of the experiment. Students with disabilities who
had cognitive impairments were not included in the study.

The organization of the study provided for the determi-
nation of the state of the studied parameters at the beginning
of the experiment and the detection of changes due to the
action of the experimental factor. The introduction of a de-
veloped program aimed at correcting the postural control of
students with disabilities in the process of inclusive PE was
considered an experimental factor.

Statistical analysis

Statistics were used to prevent errors and biases in the
evaluation of research results, in this case, the results of a
pedagogical experiment. The choice of statistical methods
was guided by the fact that the proper use of statistical meth-
ods is the basis for ensuring reliable conclusions of empirical
research and the correct application of research results.

At the initial stage, methods of descriptive statistics were
used. Finally, to determine the reliability of the obtained em-
pirical results, the methods of inductive statistics (Bhandari,
2023) were used, which made it possible to draw general con-
clusions under the given assumptions. All statistical analyses
were performed using SPSS Version 21.

Results

The premise of our research is that successful postural
control depends on the operation of a complex postural con-
trol system that works together to achieve body balance (King,
Horak, Mancini, Chesnutt, Sullivan, & Chapman, 2013). This
system is formed by the somatosensory, vestibular, visual and
neuromuscular systems. Any deviations in the activity of the
listed systems cause the loss of postural control (Gandolfi,
Vale, Filippetti, Dimitrova, Geroin, Picelli, & Smania, 2018).

The essential role of postural control in ensuring the per-
formance of vital functions in various static and dynamic ac-
tivities such as sitting, standing, crawling, walking and run-
ning, the ability to contract the relevant muscles necessary to
maintain posture, and the ability to make small adjustments
in response for changes in position. Maintaining postural
stability in both dynamic and static conditions involves es-
tablishing a balance between destabilizing and stabilizing
forces and requires sensory information received from these
systems (Voronova, Lazareva, Kovelska, & Kobinskyi, 2021).

All of the above was the basis of the developed inclusive
PE program. It was also taken into account that the patho-
logical physiology of a postural control system disorder is
multifaceted and consists of the synthesis of certain compo-
nents (biomechanical, motor, sensory), orientation in space,
control of dynamic movements, and cognitive processing.

Therefore, while studying different approaches using PE
tools, we tried to combine them into a comprehensive pro-
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gram that would maximally take into account all the affected
areas individually for each of the students with disabilities
in the studied sample. A significant feature of the program
is that it provides for the correction of the physical develop-
ment of a student with a disability in the educational process
through the introduction of the necessary PE equipment,
based on individual needs and certain individual functional
differences.

Because there is no single approach to solving the prob-
lem of regulating postural control in the process of inclusive
PE, the basis of the formation of the content of classes is the
complexity in the choice of means of influencing the for-
mation of physiological stereotypes. Special attention was
paid to the correction of body position regulation mecha-
nisms, focusing on the exceptional importance of the muscle
stretching factor in relation to the effect on the central nerv-
ous system.

When forming the content of classes in a certain se-
quence, the goal and task were specified, the forms of classes
were defined for the implementation of differentiated con-
tent, and the current diagnosis of each state of the studied
indicators of each student with disabilities, ensuring systema-
ticity in the implementation of content correction following
the results obtained, allowing for flexibility and changes dur-
ing its implementation.

Considering the above, the normalization of postural
control is a rather difficult task. Therefore, they tried to focus
on certain individual aspects, which are considered to be an
integral part of postural control.

According to scientific data, postural control has two
main goals: postural balance, which is based on sensorimo-
tor coordination, and postural orientation, which ensures the
maintenance of an appropriate relationship between body
parts or with the environment during the performance of a
certain task (Gurgel, Dourado, Moreira, Serafini, Menegotto,
Reppold, & Soldera, 2012). Based on the above, the scientific
intelligence provided for the formation of conclusions about
the quality of the introduced innovations based on the results
of motion tests and stabiliography, which provided informa-
tion about the specified parameters (Tabl. 1, 2).

The Romberg test was used as a «background» test in
which the proprioceptive, visual, and vestibular analyzers
operate in a natural mode (Blak, Wall, Rockette, & Kitch,
1983). Body balance, considered as the ability to maintain the
body’s center of gravity above the plane of support, which is
ensured by the interaction of complex systems (Vovkanych,
& Bergtraum, 2013), according to the results of testing, is
characterized by the absence of a fundamental gender dif-
ference. Therefore, this aspect was not investigated in the
control results.

It was established that the role of visual control has a
significant place in maintaining balance in students with dis-
abilities: the duration of maintaining balance without visual
control is almost half as long, and the range of oscillations
is more pronounced than when eyes are open. Therefore, at
the end of the study, the place of visual control is somewhat
leveled as a compensatory mechanism for maintaining body
balance.

According to the results of Romberg’s test, changes in the
quality of coordination of the vertical position of the body
while standing in a complex position were evaluated; the
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Table 1. Test control results of students of the studied sample

Test tasks and measurement results

Statistical param- P - -
eters Romberg’s test with eyes Romberg’s test with eyes . Walku.lg in a straight line
. . Walking to the goal (sm) with closed eyes
open (points ) closed (points) )
Period of the at the at the at the at the
. L after .. after .. after L after
experiment beginning beginning beginning beginning
M 14.13 18.21 7.17 10.3 44.23 35.12 131.6 106.5
S 3.5 3.09 2.31 2.06 3.15 2.88 14.03 11.08

*The differences in the results at the beginning and end of the year are significant (p<0.05-0.001)

Table 2. Stabiliography results of students of the studied sample

Statistical parameters (M+S)

i . The center of the .
Period of the experi- . . The center of the body . The quality of the
body amplitude in . . .. Areaofan ellipse, e
ment amplitude in the sagit- ) equilibrium func-
the frontal plane ¢ mm .
al plane (mm) tion, %
(mm)
with open at the beginning 3.31+0.53 2.95+0.52 93.2+3.1 53.1+3.5
eyes after 3.02+0.88 2.61+0.82 89.1+2.9 65.3+4.8
. at the beginning 3.93+0.21 3.99+0.92 173.6+4.5 40.1+2.2
with closed eyes
after 3.57+0.93 3.21+0.54 160.2+3.4 47.4+3.3

*The differences in the results at the beginning and end of the year are significant (p<0.05-0.001)

level of formation of skills of the motor-sensory system for  tion and is the basis for further integration into social life
managing body stability and changes in the quality of neuro-  (Mieghem, Verschueren, Petry, & Struyf, 2020). The potential
muscular activity in students of the studied sample. The pres-  of PE to provide the above has been researched and confirmed
ence of statistically significant positive changes (up to 30%)  (Rouse, 2009; Ruscitti, Thomas, & Bentley, 2017). Therefore,
after the approval of the developed program was established ~ we coordinate our research and emphasize the need to adapt
(at the p<0.05 level), which, in our opinion, is associated with  the content, forms, methods and technologies of inclusive

a favorable effect due to its implementation. PE, as the main factor of health preservation, to the needs of
Regarding the correction of the ability to navigate in ~ modern times (Mihajlovic, & Meier, 2022).
space, the changes in the studied indicators (up to 20%) also Our research is based on the information that the rapid

confirm the success of the program, however, the proposed  increase in the number of students with disabilities since the
tasks were quite difficult to reproduce, especially in the ab-  full-scale invasion of Russia on the territory of Ukraine and
sence of visual control. the long hostilities, the solution to the scientific and practi-

According to the results of stabiliography at the begin-  cal problem of overcoming health disorders in the process
ning of the study, a significant spread in the frontal plane of obtaining higher education needs improvement, primar-
compared to the sagittal plane was observed in the students  ily by developing (modernization) of innovative pedagogical
of the studied sample. Obviously, this is a consequence of  and practices (Pocock, & Miyahara, 2018; Grenier, Collins,
the fact that in the presence of disability, in the presence of =~ Wright, & Kearns, 2014).

pathological curves in the spine, it is much more difficult to To date, there is no consensus on the optimal approach
maintain balance in the sagittal plane. In the end, it was pos-  to implementing inclusive PE in higher education. In the
sible to reduce the spread to some extent. conditions of active search for effective solutions to such a

The results of improvement in the quality of balance at  situation, it seems appropriate to study the possibilities of
the end of the experimental study (within 20%) are a conse- ~ PE, which are answers to the challenges of the time, based on
quence of the improvement in particular of muscle balance  experimental activity. The science, experience and practice
in the process of engaging in inclusive PE. The latter isalsoa  of advanced countries of the EU and the world confirm the
factor in the displacement of the body’s center of gravity, as  need, with the development of new and improved technolo-
a balance stabilizer. However, the effect of the optimal ratio  gies, to constantly create new programs of inclusive PE to
between body weight and height as a functional factor stabi-  improve the physical development of students with disabili-
lizing the balance function is not excluded. ties. Our study extends the findings of the research (Ruscitti,
Thomas, & Bentley, 2017; Block, & Obrusnikova, 2007; Blavt,
2022) regarding the improvement of inclusive PE programs.

Among the wide spectrum of disorders of students with

The leading idea of inclusive education is the need to  disabilities, limb amputations and brain injuries, which are
ensure comprehensive personality development and health  accompanied by postural control disorders, are now the most
care of students with disabilities, which contributes to their = common (Voronova, Lazareva, Kovelska, & Kobinskyi, 2021).
successful adaptation in the environment of higher educa-  The consequence of this is disorders of motor and muscle

Discussion
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functions, impaired coordination of movements, pathologies
of muscle tone, which are manifested by weakness of a certain
group of muscles, deformation of the spine and joints, forma-
tion of contractures, etc. (Hallett, DelRosso, Elble, Ferri, Hor-
ak, Lehericy, Mancini, Matsuhashi, Matsumoto, Muthuraman,
Raethjen, & Shibasaki, 2021). Our study expands the circle of
scientific research on the elimination of these violations in
the process of inclusive PE (Goodwin, & Watkinson, 2020;
Ruscitti, Thomas, & Bentley, 2017). The system of knowledge
regarding directions for postural control correction in the pro-
cess of inclusive PE was supplemented (Matiychuk, Nikitenko,
& Maslova, 2023; Matiychuk, & Vlasyuk, 2023).

The conclusions of scientists have confirmed, that the
study of postural control is a rather difficult task, since pos-
sible disturbances in many sensory systems and other physi-
ological mechanisms of regulation of this parameter, in par-
ticular the center of body mass, should be taken into account
(Gurgel, Dourado, Moreira, Serafini, Menegotto, Reppold, &
Soldera, 2012; Vovkanych, & Bergtraum, 2013).

The results of the conducted study confirm the results
of previous studies regarding the need for targeted influence
in the process of inclusive PE, taking into account the spe-
cific violations of students with disabilities (Lidor, & Hutzler,
2019; Koryahin, Blavt, Bakhmat, Guska, Ludovyk, Prozar,
Bodnar, Kravets, & Bezgrebelnaya, 2019). Our research is
consistent with the findings of a previous study (Ivashchenko,
2020) that a targeted effect on a certain functional character-
istic leads not only to its improvement but also to some others
that were not affected due to the «crossover effect».

The results obtained during the pedagogical experiment
confirm the conclusions of scientists (Mihajlovic, & Meier, 2022;
Justin, & Zhu, 2017; Grenier, Patey, & Grenier-Burtis, 2022) re-
garding the need to organize inclusive PE based on the effective
selection of organizational forms, methods, and technologies
and teaching aids, which is based on a differentiated approach
taking into account the factor of students’ disability, based on
individual needs and individual functional differences.

We support scientific approaches (Matiychuk, Nikitenko,
& Maslova, 2023; Matiychuk, & Vlasyuk, 2023) that adding
stabilometric criteria to postural control in the process of
inclusive PE contributes to improving the diagnosis of exist-
ing disorders and makes it possible to objectively monitor
the state of the investigated balance indicators and spatial
orientation of the bodies of students with disabilities, and is a
factor in the effectiveness of the applied innovations.

Research that has been conducted (Goodwin, & Wat-
kinson, 2020; Page, Anderson, & Charteris, 2021; Ruscitti,
Thomas, & Bentley, 2017) suggests that a professional ap-
proach to harnessing the potential of inclusive PE, which
is based on changes in understanding and practices of this
process to ensure the improvement of the physical condition
of students with disabilities, will have a positive impact on the
inclusive policy in the field of education.

The practical significance of the research results lies in
the possibility of adapting the proposed innovations in the
inclusive PE of students with disabilities.

Conclusions

Inclusion in higher education is an urgent need of the
hour since the military aggression of the Russian Federation
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on the territory of Ukraine became a factor in the significant
increase in the number of students with disabilities. Society’s
demands for high-quality graduates of a higher school pro-
vide for its highest possible development, to a large extent
due to the need to ensure high effectiveness in the education
or work of students with disabilities.

The higher school, which ensures the fulfillment of the
social order - the preparation of a comprehensively devel-
oped harmonious personality, provides for the formation of
physically healthy specialists. The latter is intended to be im-
plemented by the modern theory and practice of inclusive
PE, which is based on the need to eliminate the segregation of
students with disabilities in the environment of higher edu-
cation, aimed at preventing existing negative trends in their
physical development, health to ensure a full, productive life
and activities in the process of obtaining a higher education
education

The systematization and generalization of the final results
at the end of the experiment testify to the benefit of using the
developed translational control correction program in the
process of inclusive PE. According to the obtained results,
the statistically reliable positive dynamics of the complex of
studied indicators of EG students proved that the implemen-
tation of the intended content of the developed inclusive PE
program for students with disabilities ensures effectiveness
in the development of postural control: the analysis of the
state of the studied parameters before and after the action
of the experimental factor by the method of test control and
stabilography proved improvement in their values according
to the results of the final cut of the results of the indicators of
the balance function and orientation in space.

Taking into account the fact that translational control
is provided by the functional activity of the somatosensory,
vestibular, visual and neuromuscular systems, scientifically
based use of the means of use of the developed inclusive PE
program became a factor in improving the studied param-
eters of translational control of students with disabilities. In
general, the results of the conducted pedagogical experiment
prove the effectiveness of inclusive PE classes on the develop-
ment of postural control of students with disabilities in the
process of implementing the developed program.
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PO3BUTOK NOCTYpaNbHOro KOHTPOJIO CTYAEHTIB 3 iHBasigHICTIO
y npoueci iHKN3nBHOro ¢pis4HOro BUXOBaHHA

Oxcana bnaBt'A®“PE, Tersana I'yproBa®©

'HanionanpHuii yHiBepcuTeT «JIbBiBCbKMII OMiTEXHiKa»
2JIbBiBCHKUIT HAIlIOHAIBHUIT YHIBEPCUTET BeTepUHAPHOI MeguunHM Ta 6ioTexHonoriit imeni C. 3. [>xuibkoro

ABTopchKuit BKaj: A — gusaitt gocmimpkeHHss; B — 36ip panux; C — cratananis; D — migroroska pykomnucy; E — 36ip Kourris

Pedepar. CraTps: 7 c., 5 Tabn., 31 mxeperno.

Bak/uByM HarpsiMmoM 3abesredeHHst eeKTUBHOCTI iHKTI03MBHOTO (isMIHOro BUXOBAHHs 300yBadiB BUILOI OCBIiTH 3 iHBa-
JiHICTIO y BUIIII KO/ € ypaXyBaHHA 30i/IblIeHHs IIeBHUX IOPYIIEHb Y CTaHi 3J0pOB’s 3500yBadiB BUIIOI OCBIiTH, 3yMOBJIEH]
TpUBAIOIO BiitHOIO pd mpoTn Ykpainu. Sk HacIiJoK, TOTY>KHOTO YMHHYKA iHBaTiiu3allii, MOpPYIIeHH HOCTYPaJTbHOIO KOHTPOJIIO,
BB@)KA€TbCsI OJHUM 3 TOIOBHMX IIPOO/IeM y iHK/II03MBHOMY (i3NYHOMY BUXOBaHHI 3700yBadiB BUIOI OCBITY 3 iHBa/IiHICTIO.

Mera cTarTi — BUABUTY e(PeKTUBHICTD BIUIMBY 3aHATH {HKIIO3MBHOTO (Pi3MYHOMY BUXOBAaHHI Ha PO3BUTOK IOCTYPaIbHOTO
KOHTPOJII0 300yBadiB BUIIOI OCBITI 3 iHBa/IIHICTIO y ITpolieci peaisanii po3po6ieHol mporpamu.

Marepianu Ta Mmerogu. [I14 BupillleHHA IOCTaB/I€HNX 3aBJjAHb BUMKOPUCTOBYBA/IM KOMIIJIEKC METO/IiB HAaYKOBOI PO3BifIKi Ha
eMIIiPMYHOMY Ta T€OPETUYHOMY PiBHi: aHajIi3 JIiTepaTypy, CIOCTEPEKEHHs, TECTYBAHHsA, €KCIIEPUMEHT, METO/M MaTeMaTUYHOI
CTaTUCTUKN. B eKcrieprMeHTi B3su y4acTb 30 3500yBadiB BUIOI OCBITU 3 IHBa/IiIHICTIO IIEPIIOro POKY HaBYAHHA Y 3aK/Ia/ii BUIIOL
ocsitu. Opranisanis JOCIipKeHHS epegbavana BU3HAYEHH CTaHy JOCT/PKYBaHX TaPAMETPiB AK HACTiKY Iil po3pobeHoi mmpo-
rpami, CKepOBAaHOI Ha KOPEKI[il0 TOCTYPaTbHOTO KOHTPOJIIO 3f00yBayiB BUIIOI OCBITU 3 iHBa/iAHICTIO.

Pesynbraru. 3a pesyabraTaMy TeCTOBOTO KOHTPOJIO YTPMMAHHA PiBHOBAry Ta OPi€HTYBAHHSA Y IPOCTOPi YCTAHOBJIEHO PO3-
BUTOK IIOCTYPaIbHOTO KOHTPOIIO 300yBaviB BUIOI OCBITH 3 iHBa/IiHICTIO O 3aKiHYEHH] eKCIIePYMEHTA/IbHOTO JOCIi/PKEHHS.
ITifcymKaMu [OCIi/PKeHHA YCTaHOBIEHO MOKpPAIIaHHA AKOCTi QYHKIi piBHOBary, AK KOPeIATOpa MOCTYNATbHOTO KOHTPOJIO, Y
3106yBauiB BUIOI OCBITH JOCTIKyBaHOI BUOIpKM y Mexax 20%.

BucHoBKM. 3Ba)kaloul, Ha Te, 10 IIOCTypaIbHUI KOHTPOb 3a0e3nedyeTbcsl GYHKIIOHATBHOIO AisA/IbHICTIO COMaTOCEHCOPHOY,
BecTHOYILIPHOI, 30pOBOI Ta HEPBOBO-M s130BOI CHCTeM, HayKOBO-OOIPYHTOBaHe BUKOPUCTAaHHA 3ac06iB po3pobieHoi nmporpamu
iHK/TI03MBHOTO (pi3VYHOrO BUXOBAHHS CTA/0 YMHHUKOM IMOKPAIAHHA JOCTI/PKYBaHUX MapaMeTpiB MOCTYPaTbHOTO KOHTPOJIIO
31106yBaqu BUIIOI OCBITU 3 iHBaJTiAHICTIO.

YcraHOB/IeHa CTaTUCTUMYHO JOCTOBIpHA O3UTHBHA IHAMiKa KOMIUIEKCY IIOKa3HMKIB IIOCTYpaZbHOTO KOHTPOJIIO 3aCBifunIa,
110 peaisaliist po3pobneHnx HoBawill y GisyHOMY BUXOBaHHI 3500yBadiB BUIOI OCBITH 3 iHBaJIiAHICTIO 3a0e3I1edye 11iecpsIMo-
BaHMII BIVIMB Ha HOpMaJtisanjito GyHKiil piBHOBaru. OTpuMaHi pe3y/Ibrarii IpOBEeHOro IeJaroriYHOr0 eKCIIePYMEHTY HOBOAATD
eeKTUBHICTb aBTOPCHKOI pO3POOKY MearoriyHmx Aiil MIoK0 KOpersiil IIOCTYPa/IbHOIO KOHTPOJIIO 3;:[06yBaqu BUIIOI OCBITU 3
iHBaifHiCTIO B IIpoIeci iHKI03MBHOTO (i3MYHOrO BUXOBAHHS.

Kirouosi cnoBa: iHK/TI031s1, Bi3nuHe BUXOBaHHS, 3[00yBad BUILOT OCBITI 3 iHBaJIHICTIO, IOCTYpa/IbHUIT KOHTPOJIb, IPOTPaMa,
e(eKTUBHICTD.
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