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Abstract

Research purpose: The aim of the study was to examine the features of the educational concept of the family in mutual
understanding with middle school children with different levels of physical activity.

Material and Methods. 212 students aged 11-12 years, including 104 students (48 girls and 56 boys) who are not
involved in sports and 108 students who go in for sports (36 girls and 72 boys). The following research methods were
used to solve the problems set in the work: analysis and generalization of scientific and methodological literature data;
content analysis; method of comparison; sociological methods of research (questionnaire “My family”); methods of

mathematical statistics.

Results. The results of the testing of boys and girls revealed the following 8 factors of upbringing in the family:
severity; fostering independence; mother or father domination; attitude to school and teachers; cruelty; relationships
in the family; mutual assistance; community of interests. The rating of the factors of upbringing that affect the level of
understanding in the family of girls aged 11-12 years, determines that in those who do not go in for sports “rigor and

«

demanding attitude in upbringing” is in the first place, and in the second - “common interests”, while for girls who go
in for sports “mutual assistance in the family” is in the first place and in the second “rigor and demanding attitude in
upbringing”. The results of the definition of mutual understanding in the family show that the “successful” level was
mostly determined by 57.14% of boys aged 11-12 who go in for sports, and the lowest percentage is noted for boys
aged 11-12 years old who do not go in for sports (22.22%). Boys and girls who do not play sports are characterized by a
“less prosperous” level of mutual understanding in the family (61.11 and 66.67%, respectively).

Conclusions. The socialization of students in the micro and macro environment through the formation of values in
the field of physical culture and sports is ensured by the following factors: rigor, fostering initiative, attitude towards
school, rigidity in upbringing, family relationships, mutual assistance in the interests of the community.

Keywords: sports, students of secondary school age, social concept.

Introduction

In today’s context, the role of physical culture as an inte-
gral part of the general culture of society is increasing and its
social functions are becoming increasingly important (Bez-
verkhnia, 2004; Moyseyuk, 2007; Mamayeva & Mamayev,
2010). Physical culture functionally adapts to the hetero-
geneous differentiated needs of society, to its evolving and

© Krutsevich, T., Marchenko, O., Trachuk, S., Panhelova, N.,
Napadij, A., Dovgal, V., 2021.
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changing structure. The unity of functional, value and activ-
ity that make up the content of physical culture, deepens the
understanding of its integrative, human-forming, spiritual
and physical essence (Udalova, Kokurina, & Likhomanov,
2017; Serhiienko, 2018; Andrieieva et al., 2019).

The analysis of researches of many authors allows to de-
fine the basic trajectories of socialization of the person by
means of physical culture and sports, for their construction
and realization, namely: formation of value attitude to physi-
cal culture and sports, motivation of employment to them
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(Karpushin, 2013; Udalova, Kokurina, & Lihomanov, 2017);
using the potential of the family, social environment in the
socialization of the individual (Levchenko, 2006; Bagnato-
va, 2011a); adaptation of students to the values of physical
culture and sports (Bezpalko, 2009; Liasota, 2012; Bahach,
2015); ensuring identification at the level of values and ideals
(Gogunov, 2004; Bagnetova, 2011; Boiko, 2013; Krutsevich &
Marchenko, 2017).

Carried out by Osadchaia and Maksymenko (2008), Tur-
chik (2017), an analysis of studies on the impact of parents on
children’s sports in the United States shows that parents often
consider children’s participation in sports a vital part of their
socialization process, providing material and financial sup-
port to meet the needs of children in the classroom (Collins,
Micheli, Yard, & Comstock, 2008).

A review of literature indicates that in the United States,
family is determined to be a dominant influence on youth
throughout their socialization process (Dorsch, Smith, &
McDonough, 2009), and parent involvement in sports is a
key factor in youth involvement (Barnett, 2008). By encour-
aging children to engage in sports and enabling them to en-
gage in sports systematically, creating the conditions for the
formation of values and norms that children learn in the
exercise, parents influence their children and promote their
socialization (Danish, Forneris, Hodge, & Heke, 2004).

The aim of the research was to study the features of the so-
cial concept of the family in mutual understanding with mid-
dle school children with different levels of physical activity.

Materials and methods

Study participants

The study was conducted on the basis of secondary
schools Ne 87, Ne 94 in Kyiv, Ukraine. In the research partici-
pated 212 students 11-12 years, including 104 students (48
girls and 56 boys) who are not involved in sports and 108
students who go in for sports (36 girls and 72 boys).

Study organization

To solve this goal, the following research methods were
used: analysis and synthesis of scientific and methodological
literature; content analysis; method of comparison; sociologi-
cal methods of research (questionnaire “My family”), meth-
ods of mathematical statistics.

The “My Family” Student Socialization Questionnaire
is designed to identify certain factors of upbringing in the
family.

Statistical analysis

Statistical analysis was performed using the IBM SPSS
Statistics 20 statistical software package. The following param-
eters were calculated: arithmetic mean, standard deviation.

Results

To find out the degree of external and internal influences
on the formation of motivation for self-improvement in the
process of physical education of students and their forma-
tion as individuals, the following questions were analyzed:

102

teacher’s advice, parents’ tips, tips of friends, TV programs,
knowledge about the benefits of classes, attending, sports
competitions, etc. In the first place, the impact of family edu-
cation was determined by 54.7% of boys and 58.3% of girls.
Family traditions are passed down from generation to gen-
eration. It is proved that children involved in physical culture
and sports are less prone to such bad habits as alcoholism,
smoking, drug addiction, substance abuse, etc.

The percentage of schoolchildren (27.3% and 33.3% of
girls among boys), who believe that physical education and
sports interest is influenced by physical education and sports,

Table 1. Ranking factors of education that affect the level of
understanding in the family of boys 11-12 years

Boys who aren’t go  Boys who are go in

Factors in for sports (n = 56) for sports (n=72)
of education
. X SD Rating X SD Rating
Education Initiative 9.19 2.86 6 12.32 243 1

Attitude to school 10.45 3.01 3 10.89 261 6

Rigor and demanding

: 1191 242 1 1070 2.88 2
education
Relationshipsinthe ¢ o7 o7 ¢ 9.77 297 4
family
Mutual family 1038 285 4 1037 207 5
assistance
Common interests 11.45 3.42 2 11.04 3.24 3

attracts attention. This is due to the teacher’s authority in
the relationship with the students and their relation to the
subject.

An analysis of the factors of education that affect the level
of understanding in the family, boys 11-12 years, who are not
go in for sports and exercise are presented in Table 1.

Boys who are not go in for sports put the factor “rigor
and demanding in education” in the first place, the second
factor is “common interests”

Boys who go in for sports place “education of initiative”
in the first place, “rigor and demanding in education” in the
second place, usually common interests in the family pro-
mote understanding and this factor in them in the third place.

Boys who go in for sports are different from peers who
are not go in for sports, the reality of self-esteem, less fear of
failures, lower anxiety. A similar feature of teenagers who do
and do not exercise is the high level of harassment (Meyer-
son,1988; Vulkanova, 2005).

The test results of girls (who are not involved in sports
and those engaged) revealed the following six factors of family
education: education initiatives; attitude to school and teach-
ers; rigor and demanding in education; relationships in the
family; mutual assistance; community of interests (Table. 2).

The rating of the factors of education that affect the level
of understanding in the family of girls 11-12 years, deter-
mines that in those who are not go in for sports in the first
place “rigor and demanding in education’, and in the second
- “common interests’, in while for girls who go in for sports
in the first place “mutual assistance in the family” and in the
second “rigor and demanding in education”.

These results indicate that not all parents understood the
problems of education, they can not always find an individual

TM®B, 2021, Tom 21, N2 2
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Table 2. Rating of factors of education that affect the level of
understanding in the family of girls 11-12 years

Girls who aren’t go  Girls who are go in

Factors in for sports (n = 48) for sports (n = 36)
of education X )
X SD Rating X SD Rating

Education Initiative 10.30 3.07 5 10.24 261 5
Attitude to school 1142 267 3 10.29 266 4
Rigoranddemanding 1) o0 307 1 1190 362 2
education
Relationshipsinthe ;07 5 47 6 959 235 6
family
Mutual family 1102 239 4 1135 257 1
assistance
Common interests 12.18 282 2 10.53 3.18 3

approach to every conflict that may arise in the relationship
between parents and children. According to scientists, such
relationships lead to the formation of adolescents feelings
of self-doubt, moral responsibility for their actions. Usually,
such relationships continue in later life (Danish et al., 2004;
Udalova et al., 2017).

Comparing the results of testing boys and girls who go in
for sports, we can conclude that the majority of athletes (both
boys and girls) note a more prosperous and less prosperous
relationship in their families (Table. 3).

Table 3. Level of understanding in the family of middle
school children who go and don’t go in for sports, %

Less
Age, Sc.hOOI Trouble- trouble- Satisfactory, %
years children free, %
free, %
Don't 2222 61.11 16.67
11-12  goinfir
port & 3333 66.67 .00
B b. 57.14 21.43 21.43
11-12 go n
rsport o 25 33.33 41.67

Test results show that the highest level of “trouble-free”
in the majority was determined by boys who go in for sports,
57.14%, and the lowest percentage is observed in boys 11-12
years who do not go in for sports (22.22 %).

Therefore, athletes are more independent and purpose-
ful than peers who do not go in for sports. In this regard,
there may be a conflict situation with parents who are not
yet aware or do not wish to be aware of the adulthood and
independence of their own children. And their authoritarian
style of family relationships causes alienation of children and
misunderstandings in the family (Gogunov, 2004; Olkhova-
Marchuk, 2009).

The percentage of students who identified the next rated
level of family understanding — “less trouble-free” are boys
and girls who are not go in for sports (respectively 61.11 and
66.67 %).

The level of relationship in the family is “satisfactory’,
that is, average, noted by girls who go in for sports. This can
be explained by the fact that their parents do not approve of
sports, their children/girls, especially as it is power, high-
speed types such as boxing, karate, etc.
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Discussion

According to the results of research allowed to deter-
mine the following factors of family upbringing: education
initiative; attitudes towards school and teachers; rigor and
exactingness in upbringing; family relationships; mutual as-
sistance; common interests. We have identified a certain hier-
archy of factors of family upbringing in boys and girls who do
not play sports and those who do), which will determine the
individual approach to the formation of the child’s personal-
ity. The results provide an opportunity to make informed de-
cisions in matters of education, mutual understanding, com-
prehensive support for children who play sports and those
who do not, but have other interests.

Describing the style of interpersonal relationships in the
family, respondents indicated that one parent’s authoritarian
style was dominant. Most often, it is the mother’s authoritari-
anism. We can assume that in these families much attention
is paid to physical activity and sports, which serves as a per-
sonal example and an additional incentive for sports activi-
ties for middle school students.

Our research shows that if parents play sports them-
selves, the family cultivates sports and physical activity, in
which children are involved from an early age. This confirms
the fact established by scientists that one of the significant
external factors influencing the motivation of students to play
sports is the example of parents (Bezverkhnia, 2004)

Comparing the results of testing boys and girls who play
sports, we can conclude that most athletes (both boys and
girls) have a successful and satisfactory level of relationships
in their families. We can assume that in these families much
attention is paid to physical activity and sports, which serves
as a personal example and an additional incentive for school
sports, which confirms the study Olkhova-Marchuk (2009).

The researcher studied the main forms of educational
work with parents on the formation of a culture of inter-
personal relationships of primary school children through
physical education. The researcher claims that in involving
parents in the formation of a culture of interpersonal rela-
tionships of students through physical culture, parent con-
ferences aimed at showing practical examples of physical
education in specific families and open physical education
lessons were important, where parents had the opportunity
to observe their children directly during physical and game
activities (Olkhova-Marchuk, 2009).

In own research, Bezverkhnia (2004) also identifies fam-
ily education as a fundamental factor in the formation of
physical and sports interests of students, and the formation
of personality, but in the age section notes a gradual decline
in this indicator. This is mostly due to the age-old pattern
associated with the mental development of adolescents and
their desire for independent decision-making, as opposed
to parental advice. Although this issue requires additional
research, taking into account the timeline and trends in the
modern dimension.

There is an opinion in the literature (Levchenko, 2006;
Sergienko, 2018), that one of the important needs of transi-
tional age is the need for parents, teachers, and seniors to be
exempt from control and custody, and the rules and proce-
dures established by them.

Trussell (2009) in own research states that in a situation
where a child in the family is treated as a future sports star,
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the relationship between his siblings can become strained.
Camiré et al. (2011) note that relationships in families where
the younger siblings have been more successful are partic-
ularly difficult. By the way, children often dropped out of
sports to compare their results with a more successful sibling.

Vulkanova (2005), which dealt with the impact of sports
on the development of personal prerequisites for resistance to
stress in adolescence, states that the adolescents of both sexes
and non-sports, exhibit both typical and atypical correlation re-
lationships of self-esteem, achievement motivation and anxiety.

The first are the negative correlation relationships of in-
dicators of self-esteem and anxiety, the positive correlation
relationships of indicators of divergence of levels of harass-
ment and self-esteem with indicators of anxiety, fear of failure
and anxiety. The second is the negative correlation of indica-
tors of fear of failure and anxiety, which can be regarded as a
sign of a tendency to refuse to achieve the goal at high risk,
which leads to a decrease in anxiety.

The analysis of the studied sources on the problems of
family upbringing gives us grounds to conclude that the regu-
lation of such a situation depends to a greater extent on the
parents. After all, family upbringing is an interaction of par-
ents with children, which is based on family emotional close-
ness, family harmony, love, care, respect and protection of
the child and helps to create favorable conditions to meet the
needs of full development and self-development of the child
(Konoshenko, 2013). In our opinion, the example of brothers
and sisters can be a strong motivating external factor for self-
improvement and sports activities.

Scholars argue that the family is especially important in
shaping the value system through which a child enters the
system of social ties (Turishcheva, 2007).

Turishcheva (2007) with the help of the questionnaire “My
family” determined the degree of manifestation in family up-
bringing of the following parameters: rigor-flexibility of educa-
tional attitudes; education of independence, initiative; mother
or father dominance; attitude to school and teachers; rigidity-
flexibility of methods of education; family relationships; mutual
assistance in the family, the presence or absence of family affairs;
common interests; the level of well-being in family relationships.
This questionnaire allowed to identify one of the parents, whose
educational influence is dominant. It was found that in most
families the role of educator belongs to the mother (80.6%);
families in which the leading role in upbringing belongs to the
father, make up 9.7%; both parents — 9.7%. The results of this
study coincide with the results of our research: respondents said
that the authoritarianism of the mother is dominant (78%). We
believe that this leads to a lack of parental care and control in the
process of growth and development of children.

A study conducted by Feodorova (2014) found that ad-
olescents-athletes of both sexes positively perceive parents
who are interested in their lives, support their independence,
and show emotional warmth. It was found that adolescents
‘motivation for various activities is related to their parents’
perceptions. The positive attitude of parents is more related
to the formation of motivation to study and friendships in the
family than to the promotion of motivation for sports.

Conclusions

The socialization of students both in the micro and mac-
ro environment through the formation of values in the field
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of physical culture and sports is ensured by the following fac-
tors: rigor, upbringing of initiative, attitude to school, rigidity
in upbringing, relationships in the family, mutual assistance
in the family, common interests. Comparing the results of
testing boys and girls who go in for sports, we can conclude
that most athletes (both boys and girls) have a positive and
satisfactory level of relationships in their families. We can as-
sume that in these families much attention is paid to physical
activity and sports, which serves as a personal example and
an additional incentive for sports.
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KOH®IT'YPALIA BUXOBHUX ®AKTOPIB Y CIM'I 3 TOUYKU
30PY IX BN/INBY HA ®OPMYBAHHSA IHTEPECY A0
CMOPTY Y AITEA CEPEAHbOIO WKIJIbHOIO BIKY

Tersana KpyueBuu'**“P, Oxcana Mapuenko'4*“P, Cepriit Tpauyk'4*<P,

Haransbsa [TanrenoBa®®®, Auppiit Hamapgiin

i1*ABP Bacunp J[ToBraap

3ABCD
>

'HanjionanpHuii yHiBepcuteT (isM4HOrO BUXOBAHHSA Ta CIIOPTY YKpaiHu
*[lepesicnaB-XMeTbHULIBKII lep>KaBHUI ITefaroriynmii yHisepcuret imeni [puropis Ckosopoan
’KpemeHenbka o6acHa ryMaHiTapHO-IIefjaroriyna akazemis imeni Tapaca [lleBuenka

ABTOpPCBHKMIT BKIA: A — Am3aits gocnipkenHs; B — 36ip gjanux; C - crarananis; D - migroroska pykomnucy; E — 36ip komtis

Pedepar. Crarst: 8 c., 3 Tabm., 29 mKepert.

Meroo mocmimxeHHA Oyn0 BUBYEHHS 0COOMMBOCTEN
OCBITHBOI KOHIeNIil ciMl Y B3aEMOPO3yMiHHi 3 AiTBMIU Cepefi-
HBOTO IIKi/IbHOTO BiKy 3 pisHUM piBHeM (i3M4HOI aKTMBHOCTI.

Marepian Ta MeToau. Y JOCTiI)KeHHI IpUIIManu y4acTb
212 mxonsApis 11-12 pokis, y Tomy uucni 104 y4ni (48 miBuar
Ta 56 XJIONYMKIB), AKi He 3aiIMAlOTbhCI coprtom, i 108 yuHiB,
SIKi 3aiIMaloThCsI ciopToM (36 AiBuar Ta 72 xmomunka). s Bu-
pillleHHs [IOCTaB/IeHNX B poOOTi 3aBIaHb BIUKOPUCTOBYBA/IN-
Cs HACTYIHI METOAM JOCTI[P)KEHHA: aHajli3 Ta y3araJbHEHH:A
JAHMX HayKOBO-METOJMYHOI iTepaTypyu; KOHTEHT-aHasli3; Me-
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TOJ] IOPiBHAHHSA Ta 3iCTaB/IEHH:A; COL[IONIOTiYHI METOIM JOCTi-
MmKeHHsI (OMUTYBaIbHUK «Most ciM’s1»), METOAM MaTeMaTIIHOI
CTaTUCTYKMU.

PesynbraTn. PesynbraTy TecTyBaHHA XJIOIUYMKIB i 1iBYaTOK
BUABWIM HACTYNHI 8 $akTOpiB BUXOBaHHA B CIM’i: CTPOTiCTB;
BUXOBaHHs CaMOCTIIIHOCTI; [JOMiHyBaHHs Marepi 4u 6arbKa;
CTaBJIEHHA JI0 IIKOMM Ta BYMTENiB; KOPCTKICTb; CTOCYHKM B
ciM’i; B3aEMOJIOIIOMOTa; CIiTbHICTD iHTepeciB. PeiituHr (’paK-
TOpIiB BUXOBAHHS, 110 BIVIMBAIOTb Ha piBeHb PO3yMiHHA B CiM'T
miByaToK 11-12 poKiB, BM3HAYaE, IO Y TUX, XTO HE 3a/IMAETHCA
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CIIOPTOM, Yy IIE€PIY YePry «CTPOTICTh i BUMOINIMBICTD B OCBITi»,
a IO-JIpyre — «CIi/IbHI iHTepecn», y TOM Yac AK I/ HiBYarT, AKi
3aiIMaIOThCs CIIOPTOM, HacaMIIepef «B3aEMOJIONIOMOTa B CiM’i»,
a Ha JIPyroMy — «CyBOPICTb Ta BUMOITIMBICTDb 10 OCBiTH». Pe-
3y/IbTAaTy BU3HAUEHHS B3a€EMOPO3YMIHHA B CiM’i IIOKa3yiOTb,
110 «yCIIIIIHUI» PiBEHb B OCHOBHOMY BU3Havdamm 57,14% xorm-
4uKiB BikoM 11-12 poOKiB, fKi 3aliMalOTbCsA CIIOPTOM, A Hali-
HIDKYUI BifICOTOK BifI3HAYa€TbcsA y XmomumkiB 11-12 poxkis,
sIKi He 3aiimMaTucs cioptoM (22,22%). FOHakm Ta AiBvaTa, sKi
He 3a/iMaloTbCA CIIOPTOM, XapaKTePU3YIOTbCA «MeHII 6/1aro-

MOTyYHUM» piBHEM B3a€eMOPO3yMiHHA B ciM’1 (61,11 Ta 66,67%
BifITIOBifTHO).

Bucnosku. Conianisanis yuHiB y MiKpo- Ta MaKpocepeJo-
BUIIi Yepe3 popMyBaHHA I[iHHOCTEN y ramysi GpisudHoi KymIbTy-
pM Ta CIOpTy 3a06e3Mevdy€eThbCsA TAKUMI YMHHUKAMU: CTPOTICTb,
BMXOBaHHA iHiIiaTMBM, BiJHOIIEHHA [0 LIKO/MN, )XOPCTKICTb y
BUXOBaHHI, B3a€EMOBITHOCUHN Yy ciM’i, B3aeMoponomora y cim’i,
CIIi/IbHICTD iHTEpeciB.

Knro4osi cnoBa: ciopr, yuHi cepefHbOro MIKiZTbHOTO BiKY,
COlLliaJIbHUI KOHIIEIIT.
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Abstract

The study objective is to identify physiological indicators for the systematization of basketball players’ special exercises
and limit values of physiological indicators with sufficient “distinctive power” in each of the allocated training load

ranges.

Materials and methods. The study used empirical methods of measuring heart rate during competitions, pulmonary
ventilation values, O, consumption during physical work, O,-debt, “excess” CO, emissions and individual pulse rates,

methods of mathematical statistics.

Results. Relationships between the level of physical activity and physiological shifts in the body of basketball players
have been established. It is revealed that indicators of pulmonary ventilation can be used to control the training effect
of aerobic exercise. Exercises of anaerobic glycolytic orientation have been shown to have the most pronounced effect
on the body of basketball players. There are certain mean and limit values for different physiological parameters,

characteristic of different ranges of training loads.

Conclusions. It is established that in assessing the urgent training effect of special exercises of basketball players,
different physiological indicators have different “distinguishing power”. Based on the results of the study, it is proposed
to systematize the special exercises of basketball players according to the ranges of training loads by the nature of their

training effect.

Keywords: basketball, special exercises, evaluation, load, training effect, power difference.

Introduction

Problem statement. The progress of the sport of excellence
is related to the justification of the elements of the system of
athletes and its orientation to the sports result (Nelsen, 2015).
The training of high-end basketball players is a complex, dy-
namic pedagogical process based on a deep understanding
of the causes of the factors that determine its effectiveness
under the direct influence of changes occurring in basketball
(Raiola, Altavilla, Tafuri, & Lipoma, 2016; Doroshenko, Su-
shko, Koryahin, Pityn, Tkalich, & Blavt, 2019). This requires
mastery of a complex of knowledge of the latest scientific
achievements in the training of high-skilled athletes (Back-
man, Danielson, 2011; Hoare, 2000).

One of the most important prerequisites for effective
management of the training process is the creation of a uni-
fied system of accounting training loads. Such accounting
can be implemented by systematizing physical exercises used

© Koryahin, V,, Blavt, O., Prystynskyi, V., Stadnyk, V., 2021.
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as training aids, on the basis of any particular attribute (Gon-
zalo-Skok, Tous-Fajardo, Valero-Campo, Berzosa, Bataller,
Arjol-Serrano, & Mendez-Villanueva, 2017; Karpowicz &
Karpowicz, 2013). So far, the question of the applicability of
systematisation to the special means used in the preparation
of basketball players remains relevant.

Analysis of recent research and publications. To date, the
developed systematization of special exercises in basketball
was in most cases based on assessments of the nature of the
technical and tactical tasks and their degree of compliance
with the specifics of basketball players’ game activity (Asadi,
Saez de Villarreal, & Arazi, 2015; Ben Abdelkrim, Castagna,
El Fazaa, & El Ati, 2010). Another approach and systematiza-
tion of special exercises of basketball players is based on the
account of the physiological impact of loads on the body of
athletes (Beaver, Wasserman, & Whipp, 1986; Ciuti, Mar-
cello, Macis, Onnis, Solinas, & Lai, 2009).

The effectiveness of the system of long-term training of
basketball players is constantly in the center of attention of
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specialists (Aiken, Fairbrother, & Post, 2012; Montgomery,
Pyne, & Minahan, 2010). Achieving the ultimate goals - the
preparation of a highly qualified reserve depends crucially
on the special training tools used in the preparation of the
basketball players (Backman & Danielson, 2011; Tyshchenko,
Hnatchuk, Pasichnyk, Bubela, & Semeryak, 2018).

Based on the literature, two fundamental approaches can
be used to establish the training load gradations in basketball:

 systematization of exercises taking into account
the characteristics of physical activity (Gonzalo-
Skok, Sanchez-Sabaté, Izquierdo-Lupoén, & Sdez
de Villarreal, 2019; Erculj, Blas, & Braci¢, 2010;
Karpowicz & Karpowicz, 2013);

« gradation of loads on the basis of taking into account
the physiological changes that occur in the body under
the influence of physical activity (Ben Abdelkrim,
El Fazaa, & El Ati, 2007; Conlee, McGown, Fisher,
Dalsky, & Robinson, 2017).

It has been proven that in basketball, it is not always
possible to accurately determine exercise parameters (Ana-
stasiadis, 2006). There is an opinion that in the systemati-
zation and normalization of training loads, the account of
the response of the physiological reactions of the body is
considered more appropriate (Sallet, Perrier, Ferret, Vitelli, &
Baverel, 2005; Tomlin & Wenger, 2002).

However, the question of the applicability of physiologi-
cal criteria-based systematization to the special means used
in the preparation of basketball players is still unresolved.

Purpose of the research is to identify physiological indi-
cators for the systematization of basketball players’ special
exercises and limit values of physiological indicators with
sufficient “distinctive power” in each of the allocated training
load ranges.

Materials and methods

Study Participants

The study involved 18 professional basketball players
who took part in the championship of Ukraine.

Study organization

The study of the heart rate during competitions was con-
ducted by means of the method of continuous automatic reg-
istration using the multichannel system (Koryagin & Blavt,
2019). This allowed determine the maximum mean pulse
rate during the game, as well as the maximum pulse rate total
during the game and during the recovery.

The level of pulmonary ventilation was determined by
way of collecting expired air into Douglas bags with the sub-
sequent measurement of the volume of the air contained in
the bag using a laboratory gas meter (Beaver, Wasserman,
& Whipp, 1986). The accuracy of the gas meter readings
was checked by passing a precisely measured volume of air
through it. When passing 100 litres of control volume of air,
the deviation in the gas meter readings in 35 measurements
amounted to an average of 0.84 + 0.13 (MacDougall, Wenger,
& Green, 2017).

The air collection was carried out using a breathing mask
and a low-resistance valve (6 mm Hg) at the air flow velocity of
300 1/min. The diameter of the air-conducting paths was 4.5 cm.
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All parameters of ventilation of lungs were brought to the
conditions of the body temperature, atmospheric pressure
and saturation with water vapour.

The percent composition was determined by way of ana-
lyzing the samples using the gas analyzers Spirolit and ME-
TAMAX that are capable of recording the concentration of O,
and CO, in expired air.

The accuracy of the performed analyzes was controlled
using duplicate determinations of the gas composition of the
same sample. The total error in the measurements of O, con-
sumption and CO, release during competitive activity made
up 0.9%.

In the recovery period, air samples were taken for 32
minutes. At the same time, the sportsmen’s heart rate was also
recorded during the recovery period.

All the indicators of the heart rate, as well as the level of
O, consumption, total O,, the level of CO, release and oxygen
pulse rate were calculated according to the method described
in the works (Volkov, 1986; Zankovets, 2016).

Statistical Analysis

Mathematical methods (Vincent, 2005) of information
delivery for statistical analysis of experimental data were ap-
plied in two stages. The first stage is the stage of aggrega-
tion and grouping of the received statistical material. At this
stage, they have summarized and systematized the empirical
data of the experimental study, moving from their qualita-
tive characteristics to quantitative expression. This was im-
plemented by descriptive statistics methods and represented
using graphical methods. The second stage is the stage of
responding to the task of the research objective by evaluating
the final results. For this purpose, a regression analysis of the
search for models of the relationship between two quantities,
expressed in the regression function, was applied. Analytical
statistics methods have been used to process statistics and
formulate conclusions.

Results

First of all, it should be noted that according to empirical
data, physiological indicators by which it is possible to evalu-
ate the urgent training effect of special exercises of basket-
ball players, have different “distinctive power” (Anastasiadis,
2006; Beaver, Wasserman, & Whipp, 1986). With the change
of physical activity parameters, each indicator changes spe-
cifically until it reaches the limit values. Above these values,
physiological indicators become insensitive to the increasing
impact of physical activity (Conlee, McGown, Fisher, Dalsky,
& Robinson, 2017; Yeager & Karsten, 2016).

The simplest way to establish the “distinctive power” of
individual physiological indicators is to analyze the regres-
sion dependencies that relate these parameters to the param-
eters of the leading physiological functions (Doroshenko,
Sushko, Koryahin, Pityn, Tkalich, & Blavt, 2019). Examples
of such dependencies are shown graphically (Fig. 1-3).

In Fig. 1 presents the dependence of the two most im-
portant indicators of aerobic and anaerobic metabolism - the
level of O, consumption and the rate of release of “excess”
CO,. The regression of these indices can be approximated by
an exponential dependence. Only when performing moder-
ate exercises, the energy request of which does not exceed the
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level of O, consumption of 2.3 [/min, is there a linear propor-
tion between aerobic metabolism and excess CO, evolution
in anaerobic lactic acid production.

With increasing exercise power, the level of anaerobic
metabolism, estimated by the rate of release of “excess” CO,,
increases much faster than the intensity of aerobic processes
increases. The sections of the graph, indicated by different
hatching, correspond to the values of the measured indica-
tors relating to the ranges of training loads of different ori-
entation. Based on the established relationships between the
indicators of physical activity and physiological shifts in the
body, we attributed all the studied exercises to 4 ranges of
training loads:

o loads of mainly aerobic orientation;

o loads of mixed aerobic-anaerobic effects;

« loads of anaerobic glycolytic orientation;

 loads of anaerobic alactate action (Anastasiadis, 2006;

Ingebrigtsen, Jeffreys, Rodahl, 2013; Volkov, 1986).

As can be seen in the regression graph (Fig. 1), the val-
ues of the O,-consumption and Ex-CO, indicators related
to the different exercises are clearly grouped on the selected
sections of the regression field. Based on this grouping of in-
dicators characterizing the urgent training effect of exercises
of different orientation, it is possible to determine the bound-
ary values of physiological indicators inherent in the distant
ranges of training loads.

the level of O, consumption - in the range from 3.2 I/min to
values of maximum O,.

In Figure 2 presents regression graphs of the O,-
consumption level indicator and the indicators evaluating the
intensity of anaerobic tissue changes. At the top of the change
in the level of O, consumption are compared with the in-
crease in the rate of release of “excess” CO,, characterizing the
relative power of the glycolytic process. It can be clearly seen
here that changes in the O, consumption are observed only
in the range of glycolysis rate values, which do not exceed 50-
70% of the maximum capacity of this anaerobic process. At
higher values of the rate of anaerobic transformations in the
body, the values of O, consumption do not change. This sug-
gests that for high-intensity exercise, where anaerobic pro-
cesses are the main focus of exercise energy, the level of O,
consumption no longer has sufficient “distinctive power” and
cannot be used in the exercise gradation.

This is confirmed by the data of the analysis of the de-
pendence of the level of O, consumption on the rate of forma-
tion of alactate O, debt (Fig. 2.B). Here, the points related to
exercise of alactate anaerobic orientation, strongly fall out of
the total dependence established on the results of measure-
ments of these indicators in other ranges of training loads.
Changes in pulmonary ventilation indices, which estimate
the size of O, flow through the lungs, depending on the de-
tected shifts of the basic parameters of aerobic and anaerobic
metabolism, are presented in Fig. 3.
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Fig. 1. Regression between indicators of “non-metabolic excess”
of CO, and O,-consumption at performance of special exercises of
basketball players. In the ordinate - the level of release of “excess”

CO,, /min. Symbols: 1 - exercises of aerobic orientation, 2 -
aerobic-anaerobic; 3 — anaerobic alactate; 4 — anaerobic glycolytic
orientation

Setting these values in the future can be used to control
the training process. For example, from the analysis of the
given regression dependence it follows that when perform-
ing exercises mainly aerobic orientation values of the rate of
excess CO, emission should not exceed 0.5 1/min, and the
level of O, consumption should not be higher than 2.3 I/min.
When performing aerobic-anaerobic exercise, the change in
the rate of CO, evolution is limited by the range of values
from 0.5 to 1.2 I/min, and the measurement of the level of
O, consumption - from 2.3 1/min to the maximum values
of O,. Exercise of alactate anaerobic orientation is character-
ized by the following limits of variation for the rate of excess
CO, evolution - from 0.35 to 0.8 1/min, for the level of O,
consumption - from 2.3 to 3.1 I/min. Exercise of anaerobic
glycolytic orientation exercises is accompanied by the release
of excess CO, in sizes from 1.2 I/min to maximum values, and
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Fig. 2. Change of the O, consumption indicator depending on
the intensity of metabolic processes in the performance of special
exercises of basketball players. A — Regressions of O, consumption
figures by level of anaerobic metabolism (Ex CO,, % max); B - the
rate of use of macroergies (~P/t, M/min); C - the rate of formation
of alactate O,-debt (Alact. O,-debt/t ml/min). At the ordinate, O,-

consumption, I/min.
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It can be seen that there is a linear relationship between
pulmonary ventilation rate and aerobic process speed that
covers all ranges of training loads. This suggests that the ef-
fects on systems responsible for oxygen transport are pro-
gressively increased by the stimulation of aerobic processes in
tissues. Consequently, pulmonary ventilation indicators may
well be used to control the training effects of aerobic exercise.

Based on the analysis of the relationship between the
indicators of pulmonary ventilation and the rate of “excess”
CO, evolution, it is established that an increase in the rate of
O, intake through the lungs is detected only until the value of
“excess” CO, emission reaches 50 % of the maximum. Chang-
es in pulmonary ventilation depending on the rate of splitting
of macroergs show a tendency to increase exponentially at
high exercise powers. This can be regarded as an indication
that the degree of metabolic activity of working muscles is the
main factor in the regulation of external respiration during
intense muscular work.

Discussion

Studying the different characteristics of physiological
indicators to systematize the specific exercises of basketball
players remains an important element in obtaining informa-
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Fig. 3. Changing the indicator of pulmonary ventilation depending
on the intensity of metabolic processes during the performance of
special exercises of basketball players. Regressions of pulmonary
ventilation are presented: A - by the level of aerobic metabolism
(VO,, % max); B - level of anaerobic metabolism (Ex CO,, % max);
C - speed of use of macroerges (~P/t, M/min). At the ordinate —
the level of pulmonary ventilation, 1/min.
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tion about the current status and capabilities of each athlete
in the team (Montgomery, Pyne, & Minahan, 2010; Sallet,
Perrier, Ferret, Vitelli, & Baverel, 2005).

Interpretation of the received data about the changes in
the players” physiological functions in the process of train-
ing and competition makes it possible to better understand
them (Ben Abdelkrim, El Fazaa, & El Ati, 2007), Some data
on such characteristics have been obtained previously (Ciuti,
Marcello, Macis, Onnis, Solinas, & Lai, 2009; Kozina, Ier-
makov, Cretu, Kadutskaya, & Sobyanin, 2017). Considering
the above will to some extent help to resolve the question of
the possibility of applying the systematization of the physi-
ological criteria of special training means of training bas-
ketball players, which was confirmed by other data of our
study (Gonzalo-Skok, Tous-Fajardo, Valero-Campo, Berzosa,
Bataller, Arjol-Serrano, & Mendez-Villanueva, 2017; Ramos,
Rubio, Martinez, Esteban, & Jiménez, 2010).

Contributes to the solution of the question of selection of
special training aids for the preparation of basketball players
for the first time the data obtained on the results of the study
of the “distinctive power” of individual physiological indica-
tors. To some extent, these findings confirm the results of the
study (Anastasiadis, 2006; Koryagin, Blavt, & Grebinca, 2016).

According to the results of the analysis of empirical data
of the study, the limits of physiological indicators of the distant
ranges of training loads of basketball players were established.
Identifying such values can be used to control the training
process, which is consistent with the ideas outlined in the
literature (Crisafulli, Melis, & Tocco, 2005; Zankovets, 2016).

The result obtained during the control of the physiologi-
cal features of basketball players was consistent with the in-
formation (Thoden, Wilson, & MacDougall, 1991; Tomlin &
Wenger, 2002) which the consumption of O, cannot be used
when graduation exercises.

The result obtained during the pedagogical control of the
physiological features of basketball players, corresponded to
information (Kozina, Iermakov, Cretu, Kadutskaya, & Sobya-
nin, 2017; Narazaki, Berg, Stergiou, & Chen, 2009; Sallet, P,
Perrier, D., Ferret, ].M., Vitelli, V., & Baverel, 2005), regarding
changes in the parameters of the physiological functions of
basketball players during the game.

The results of the study supplement the information on
the physiological control of competitive and training activi-
ties of basketball players regulating the expediency of train-
ing influences to ensure the efficiency of the basketball play-
ers actions (Ciuti, Marcello, Macis, Onnis, Solinas, & Lai,
2009; Scanlan, Fox, Borges, Tucker, & Dalbo, 2018; Scanlan,
Fox, Borges, Tucker, & Dalbo, 2018).

Conclusions

1. In assessing the urgent training effect of special exer-
cises of basketball players, different physiological indicators
have different information capacity. Indicators of the rate of
cleavage of macroergs in working muscles, the rate of forma-
tion of alacticity of O, debt and the “excess” of CO, are the
most “sensitive” to change of load. Indicators that estimate
the intensity of aerobic metabolism (O, consumption level)
have more limited “differential power”.

2. On the basis of the study of the means and methods
of training of basketball players, it is proposed to systematize
special exercises by the nature of their training effect: exercise
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of predominantly aerobic effects; exercises of mixed aerobic-
anaerobic orientation; exercise anaerobic lactate exposure;
exercise anaerobic glycolytic orientation.
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Mera pocnifkeHHs — BUABIeHHA ¢isionoriyHux mo-
Ka3HMKIB /I crCTeMaTm3allii CrieliaTbHUX BIpaB O6ackeT-
6onicTiB i rpaHNYHi 3HaYeHHA (Pi3i0TOriYHNX TOKA3HUKIB 3
JOCTaTHbOIO «PO3Pi3HANBHOIO MOTYXKHICTIO», B KOXKHOMY 3
BUJII/IEHNX [Iialla30HiB TPEHYBaIbHMX HaBaHTaXKEHb.

Marepianu ta MeTopu. Y HOCTiIKeHHi 6y70 BUKOpPU-
CTAaHO eMIIPUYHI METOAM BUMIiPIOBAHHSA YaCTOTH CEPLEBUX
CKOpOYeHb IIifl Yac 3MaraHb, BE/IMYMHH JlereHeBOl BeHTUIA-
nii, O,-cnoxxuBaHHA mif 9ac ¢isugnoi podoru, O,-60pry,
«HagmuKy» supineHHsa CO, i OKpeMUX Iy/IbCOBUX MOKa3-
HUKIB, METOAM MaTeMaTUYHOI CTATUCTUKIA.

PesynpraTu. BcraHoB/IEH] ClIiBBIJHOLIEHHA MK PiBHEM
¢isuuHOro HaBaHTaXXeHHA 1 ¢isiomorivHMMM 3pyLIEHHAMMA
B opraHismi 6acketOomicTiB. BusBieHo, 10 MOKa3HUKN JTe-
reHeBOi BeHTWIALIl MOXKYTb OyTH BUKOPMCTAHI JIA KOHT-

POJIIO TPEHYBATbHOTO BIUTUBY BIIPaB aepOOHOTO XapaKTepy.
[TokasaHo, 110 Hal6iMbII BUpa’keHNIT BIUIMB Ha OpraHisM
6ackeTOOIICTIB MalOTh BIIpaBM aHaepOOHOI IIIKOMITHYHOI
cupaMoBaHOCTi. IleBHi cepenHi i rpaHNYHI 3HAYE€HHA I
pisHux isionorivHNX MOKAa3HMKIB, XapaKTePHIX /sl PISHNX
Jialla3oHiB TPEHYBa/JIbHMX HaBaHTa)XKEeHb.

BucHoBKu. BcTaHOB/IEHO, IO TIpY OIiHIII TEPMiHOBOTO
TPEHYBaJIbHOTO e(eKTy CIIellia/IbHMX BIIpaB 6ackeTOOMCTIB
pisHi isionoriuHi MOKA3HMKN BOJIOAIIOTH Pi3HOI «pO3pi3-
HAJIBHOIO NTOTY>KHiCTIO». Ha 0CHOBI pe3ynbrariB JOCTiKeH-
Hs1, 3aIPOIIOHOBAHA CHCTEMAaTM3allisI Crielia/IbHUX BIpaBs 6ac-
KeTOOICTIB 3riffHO [jialla30HiB TPeHyBalIbHNUX HaBaHTA)XXEHb
3a XapaKTepOM BUK/IMKAaHOTO HUMU TPEHYBAIbHOTO eeKTY.

Knro4oBi cnoBa: crnenianbHi Bupasu, 6ackeT6ormicr,
OLiHKa, TPEeHYBa/IbHNII e(eKT, pO3pi3HANbHA IOTY>KHICTD.
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Abstract

Background. Handgrip strength test is applied both to adults and children to indicate muscular fitness as well as the
nutritional and health status. It differs in adults and adolescents depending on the gender. However, it is not clear

whether a difference exists also in children at 9 to 10 years of age, and what are the factors that influence it. The goal of
the research was to determine the absolute and relative values of the hand dynamometer test with healthy Macedonian
boys and girls aged 9 and 10 from the Skopje region as well as to determine the factors that affect the handgrip strength
at that age.

Materials and methods. The research was conducted on a sample of 775 children (boys n = 386; girls n = 389),
whereby the following characteristics were measured: handgrip strength, weight, height, body fat percentage, muscle
mass percentage and the body mass index (BMI) was calculated. The maximum handgrip strength was measured with
a digital Takei TKK 5101 dynamometer.

Results. The research found that there are statistically significant differences in the absolute values obtained in the
hand dynamometer test between healthy boys and girls in Macedonia at 9 and 10 years of age. On the basis of the
results obtained from the research, one can conclude that the results of the hand dynamometer test are affected by age,
gender and body composition.

Conclusion. Based on the increasing predominance of children’s obesity, the present study can provide clinicians and
researchers with an insight how body composition influences muscular fitness, and can serve policy-makers to develop

gender-specific strategies about body-weight management and promotion of muscular performance among children

and adolescents.

Keywords: handgrip strength, dynamometer, nutrition, children, early phase of puberty.

Introduction

Physical fitness is used as a means to predict an individu-
al health condition throughout a lifetime (Ortega et al., 2008;
Artero et al., 2011; Cooper et al., 2011; Ortega et al., 2012).
There is evidence that muscle fitness is associated with insu-
lin sensitivity in children and adolescents (Benson, Torode &
Singh, 2006) which is associated with a risk of type 2 diabetes
mellitus (T2DM) later on in life (Sabin et al., 2015). The ef-
fect of muscle fitness is also well known in preventing some
chronic diseases (Wolfe, 2006). In this regard, the handgrip
strength (HGS), which is an indicator of muscle fitness, is

© Elezi, A., Elezi, G., Gontarey, S., Georgiev, G., 2021.
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used in both adults and children, and also as an indicator
of the nutritional status (Schliissel, Anjos, & Kac, 2008). In
fact, an association between some micronutrient deficiencies,
which occurs in some situations in European young people
(Valtuena et al., 2013), and HGS has been found (Bohan-
non, 2001). In addition, this parameter is also correlated with
several diseases and clinical complications (Bohannon, 2001;
Snow-Harter et al., 1990; Lamprinoudi et al., 2014; Webb et
al,, 1989) and can predict mortality in both adults and chil-
dren (Sasaki et al., 2007; Ortega et al., 2012; Leong et al., 2015).

Currently, there are various studies proposing reference
values for the hand dynamometer test, and some of them
refer exclusively to young people in Europe. Unfortunately,
there is not enough data about Macedonian students from
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9 to 10 years of age (Gontarev et al., 2018). In the IDEFICS
study, which was conducted on European children, the hand
dynamometer test was used only for 9-year-old girls and boys
(De Miguel-Etayo et al., 2014).

The HELENA study with the hand dynamometer test ex-
amined a large group of young people from several European
countries, however they were older than 12 years (Ortega
et al., 2011). Other researches provide values for the hand
dynamometer test only for Spanish (Gulias-Gonzalez et al.,
2014) or Estonian (Semproli et al., 2007) children from 9 to
10 years of age. The reference values are necessary to identify
children with malnutrition or at risk for other clinical compli-
cations, as well as to plan an appropriate treatment approach.

Furthermore, it is assumed that some anthropometric
variables and indices could have an impact on the results, but
currently their relationship is not clear enough. Some authors
point out the effect of body height on the hand dynamometer
test, in the early stage of puberty, especially in boys. A paral-
lel increase of HGS has also been demonstrated with age (De
Miguel-Etayo et al. 2014; Ortega et al., 2011; Gulias-Gonzalez
et al., 2014), that seems largely dependent on the increase
in body mass index (BMI) and, particularly, muscle mass
(Sartorio et al., 2002). However, this could simply reflect the
sexual dimorphism (Loomba-Albrecht et al., 2009), due to
the action of sex steroid hormones.

The goal of the research was to determine the absolute
and relative values of the hand dynamometer test with healthy
boys and girls at the age of 9 and 10 years from Skopje region,
in R.N. Macedonia. Furthermore, in this study we wanted to
determine how anthropometric measures, body composition
assessment measures, age and gender affect the results of the
hand dynamometer test at this age.

Materials and methods

Study Participants

The sample included 775 children from the Skopje region
in North Macedonia, at 9 and 10 years of age. The sample was
divided into two subsamples according to gender, with 386
male and 389 female respondents. Each of the subsamples is
divided according to the chronological age into 2 age groups
within a calendar year, 179 male respondents at 9 years of
age and 207 male respondents at 10 years of age, 216 female
respondents at 10 years of age and 173 female respondents at
9 years of age.

The study included all students whose parents agreed to
participate in the study, who were psychophysically healthy
and who regularly attended Physical and Health Education
classes. The respondents were treated in accordance with the
Helsinki Declaration (revision of Edinburgh 2013). The pro-
tocols were approved by the Ethics Committee at the Ss. Cyril
and Methodius University of Skopije.

The measurements were realized in March, April and
May 2019, in standard school conditions at the regular classes
in Physical and Health Education.

Anthropometric measures and body composition

The anthropometric measurements were taken accord-
ing to the standard methodology of the International Biologi-
cal Program (IBP) and according to the recommendations of
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the World Health Organization (WHO) and Weiner & Lu-
rie (1981). Weight was measured in underwear and without
shoes with a medical decimal weight scales, to the nearest 0.1
kg, and height was measured barefoot in the Frankfurt hori-
zontal plane with a telescopic height measuring instrument
(Martin’s anthropometry) to the nearest 0.1 cm. Body mass
index (BMI kg/m?) was calculated as weight in kilograms
divided by the square of height in meters.

Components of the body composition have been deter-
mined by the method of bioelectrical impedance (measur-
ing of the electric conductivity - Bioelectrical Impedance
Analysis - BIA). The measuring was realized by a Body Com-
position Monitor, model “OMRON - BF511”, by means of
which we have measured the weight (kg), body fat percentage
(BFP %) and muscular mass percent (MM %). Prior to com-
mencing the measurement we had entered the parameters
of gender, years and height of the respondent in the Body
Composition Monitor. In order to provide better precision
of the results obtained from the estimation of the body com-
position, prior to each measurement, we ensured that the
preconditions recommended by ACSM (2005) and Heyward
(2006) had been fulfilled.

HGS measurement

With the use of a digital Takei TKK 5101 dynamometer
(range, 1-100 kg), the maximum grip strength was measured
for both hands. The subject holds the dynamometer in the
hand to be tested, with the arm at right angles and the elbow
by the side of the body. The handle of the dynamometer is
adjusted if required - the base should rest on the first meta-
carpal (heel of palm), while the handle should rest on middle
of the four fingers. The children were instructed to squeeze
the dynamometer three consecutive times with each hand
as tight as possible, and the highest value (maximal value in
kilograms) was used for the analyses (Haidar et al., 2004).
By dividing maximal handgrip strength by BMI, the grip-to-
BMI ratio was calculated.

Statistical Analysis

Data are reported as mean + (SD). A t-test was per-
formed to compare the means between the genders. The
Pearson correlation was used to identify the variables cor-
related to the HGS and grip-to-BMI ratio given that the con-
tinuous variables were normally distributed according to the
Kolmogorov-Smirnov test (age, weight, height, BMI, body fat
percentage and muscle mass percentage). The Multivariate
hierarchical linear regression analysis was used to determine
the independent contributions of age, weight, height, BMI,
body fat percentage percent and muscular mass percent on
predicting the HGS and grip-to-BMI ratio. Significant differ-
ences were assumed to be present at p < 0.05 (two-tailed). All
comparisons were performed using SPSS 22.0 for Windows
(IBM Corporation, New York, NY, United States).

Results

Table 1 shows the significance of the differences (t-test)
of the arithmetic means of the anthropometric measures, the
body composition assessment measures, and the absolute
and relative value obtained from the hand dynamometer fit-
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Table 1. Differences in anthropometric measures. body composition assessment measures and hand dynamometer test
between boys and girls at 9 years of age

Boys (n =179) Girls (n =173)

Indicator t df P-values Ccd
Mean Std.Dev. Mean Std.Dev.

Age 9.42 0.29 9.46 0.30 -1.38 393.00 0.17 -0.1
Height (cm) 138.07 7.01 137.67 6.93 0.57 393.00 0.57 0.1
Weight (kg) 38.39 9.63 35.74 8.80 2.86 393.00 0.01 0.3
BMI (kg/m?) 19.98 3.80 18.69 3.46 3.52 391.00 0.00 0.4
BFP (%) 25.62 7.86 23.09 8.62 3.02 391.00 0.00 0.3
MM (%) 31.44 2.41 30.95 2.04 2.21 391.00 0.03 0.2
Handgrip (kg) 15.08 2.90 13.84 2.59 4.50 393.00 0.00 0.5
Grip-to-BMI (kg/kg/m?) 0.77 0.17 0.75 0.15 1.09 391.00 0.28 0.1

Table 2. Differences in anthropometric measures. body composition assessment measures and hand dynamometer test
between 10-years-old boys and girls

Boys (n =207) Girls (n = 216)

Indicator t df P-values Ccd
Mean Std.Dev. Mean Std.Dev.

Age 10.48 0.28 10.46 0.29 0.44 378.00 0.66 0.0
Height (cm) 143.89 6.49 144.04 7.32 -0.20 378.00 0.84 0.0
Weight (kg) 42.67 11.39 40.79 10.07 1.69 378.00 0.09 0.2
BMI (kg/m?) 20.39 4.32 19.47 3.71 2.18 376.00 0.03 0.2
BFP (%) 24.93 8.62 24.03 8.77 0.99 376.00 0.32 0.1
MM (%) 32.68 2.26 31.95 2.28 3.13 376.00 0.00 0.3
Handgrip (kg) 16.94 3.25 16.16 3.13 2.39 378.00 0.02 0.2
Grip-to-BMI (kg/kg/m?) 0.85 0.19 0.85 0.17 0.34 376.00 0.73 0.0

ness test in boys and girls at 9 years of age. From the review
of Table 1, it can be seen that there are statistically significant
differences between boys and girls at 9 years of age in 5 out of
8 variables. Intergroup differences were found in the following
variables: weight (t = 2.86; p = .01), body mass index (t = 3.52;
p =.000), body fat percentage (t = 3.02; p = .000), muscle mass
percentage (t =2.21; p = .030) and the absolute values obtained
in the hand dynamometer test (t = 4.50; p = .000). The partial
effect of the determinants C’ d is ranked between 0.2 and 0.5
and shows a small to medium effect. The greatest effect in de-
termining the differences is shown by the variables of the abso-
lute values obtained in the hand dynamometer test (C’ d =0.5).

Table 2 shows the significance of the differences (t-test)
of the arithmetic means of the anthropometric measures, the
body composition assessment measures, and the absolute and
relative value obtained from the hand dynamometer fitness
test in boys and girls at 10 years of age. The overview of Table 2
shows that there are statistically significant differences between
boys and girls at 10 years of age in 3 out of 8 variables. Inter-
group differences were found in the variables: body mass index
(t=2.18; p =.030), muscle mass percentage (t =3.13; p = .000)
and the absolute values obtained in the hand dynamometer

obtained from the hand dynamometer fitness test and age,
height, weight, body mass index, the body fat percentage
and the muscle mass percentage. A statistically significant
negative low correlation was established between the ab-
solute value obtained from the hand dynamometer fitness
test and gender (-.19). Moderately negative statistically sig-
nificant correlation (within the range from -.29 to .38) was
found between the relative value obtained from the hand
dynamometer test and weight, the body mass index and the
body fat percentage. Low positive statistically significant cor-
relation (within the range from .19 to .29) was found between
the relative value obtained from the hand dynamometer test
and height and age. Moderately positive statistically signifi-
cant correlation (.66) was found between the relative value
obtained from the hand dynamometer fitness test and the
muscle mass percentage. A statistically significant correlation

Table 3. Correlation between the absolute and the relative
value obtained from the hand dynamometer test and

the anthropometric measures, the body composition
measurement measures, age and gender

test (t = 2.39; p = .020). The partial effect of the Cd determi- Indicator Handgrip (kg) G(;:g/lt; /:3/)[1
nants is ranked between 0.2 and 0.3 and shows little effect. Gend .19 — 000 006 — 109
Table 3 shows the correlation coefficients between the ender ’ b= ’ b=
absolute and the relative value obtained from the hand dy- Agf’ 0.39 p=0.000.29 p=000
namometer fitness test and the anthropometric measures, ~ Height (cm) 0.57 p=0.00 020 p=.000
the body composition assessment measures, age and gender. ~ Weight (kg) 0.53 p=0.00  -0.28 p=.000
From the overview of Table 3 it is observable that a mod- ~ BMI (kg/m?) 0.39 p=0.00  -0.48 p=0.00
erately positive statistically significant correlation was found  BFP (%) 0.23 p=.000  -0.58 p=0.00
(within the range of .34 to .57) between the absolute value MM (%) 0.34 p=0.00 0.66 p=0.00
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Table 4. Hierarchical regression analysis of the hand dynamometer test expressed in absolute values and the anthropometric
measures. the body composition assessment measures. age and gender

Indicator 3 Sig Partial r 3, Sig,
R =0.540 R? = 0.292***
Age 347 .000 379 169 .000
Body mass index 343 .000 373 .536 .001
Gender -.116 .000 -.134 -.031 274
R =0.635 R? = 0.403***
Age 178 .000 .200 .169 .000
Body mass index -.007 .964 -.002 .536 .001
Gender -.130 .000 -.163 -.031 274
Height (cm) 293 .000 128 .007 934
Weight (kg) 272 154 052 214 .000
R =0.699 R? = 0.488***
Age .169 .000 204 .169 .000
Body mass index .536 .001 115 .536 .001
Gender -.031 274 -.040 -.031 274
Height (cm) .007 934 .003 .007 934
Weight (kg) 214 233 .043 214 233
Body fat percentage -.220 .007 -.097 -.220 .007
Muscle mass percentage .406 .000 .301 406 .000

Note. Partial r - partial correlation coefficient; 88 - standardized partial regression coefficient; 3,- value of 8- coeflicient in the last equation
analysis; R — Multiple correlation coefficient; R* - change the coeflicient of determination; Significance. * P < 0.05.** P < 0.01.*** P < 0.001.

Table 5. Hierarchical regression analysis of the hand dynamometer test expressed in relative values and the anthropometric
measures. the body composition assessment measures. age and gender

Indicator it Sig Partial r 3, Sig,
R =0.289 R? = 0.083***
Age 284 .000 .283 .163 .000
Gender -.038 271 -.040 -.031 .240
R =0.651 R? = 0.424***
Age 191 .000 219 .163 .000
Gender -.119 .000 -.153 -.031 .240
Height (cm) .674 .000 .506 .078 172
Weight (kg) -.817 .000 -.606 -.021 792
R=0.733 R?=0.538***
Age .163 .000 208 .163 .000
Gender -.031 .240 -.043 -.031 .240
Height (cm) .078 172 .049 .078 172
Weight (kg) -.021 792 -.010 -.021 792
Body fat percentage -.399 .000 -215 -.399 .000
Muscle mass percentage 357 .000 .282 .357 .000

Note. Partial r - partial correlation coefficient; 8 — standardized partial regression coefficient; 3, - value of § - coeflicient in the last equation
analysis; R — Multiple correlation coefficient; R? - change the coeflicient of determination; Significance. * P < 0.05.** P < 0.01. *** P < 0.001.

has not been found between the relative value obtained from
the hand dynamometer fitness test and gender.

In order to determine the multivariate effects of the an-
thropometric measures, the body composition assessment
measures, age and gender on the absolute value obtained
from the hand dynamometer fitness test, a hierarchical re-
gression analysis has been applied. The results of the regres-
sion analysis are presented in Table 4.

The first regression equation explains 29.2% (p < 0.001)
of the total variability of the criterion variable, with statistical-
ly significant influence on the predictive variables years, body
mass index and gender. By including both anthropometric
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variables (height and weight) in the second step, the amount
of the explained variance increases to 40.3.% (P < 0.001),
and the coeflicients of the linear correlation in the equation
for this system of 5 predictors with the absolute value ob-
tained from the hand dynamometer fitness test is R = 0.635
(F=103.11, p < 0.001). Age (B =0.178, p < 0.001), gender
(B =-0.130, p < 0.001) and height ( = 0.293, p < 0.001) are
important determinants that have a significant statistical ef-
fect on the criterion variable. By including the third block of
variables, the amount of the explained variance increases to
48.8% (p < 0.001). The variables age (f = 0.169, p < 0.001),
body mass index (B = 0.536, p < 0.01), body fat percentage
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(B =-0.220, p < 0.01) and muscle mass percentage (f = 0.406,
p < 0.001) have statistically significant influence on the over-
all predictive system. After including the third block of vari-
ables for body composition assessment, it can be seen that
the variables gender, height and weight in the final regression
equation become statistically insignificant.

In order to determine the multivariate effect of the an-
thropometric measures, the body composition assessment
measures, age and gender of the relative value obtained from
the hand dynamometer fitness test, a hierarchical regression
analysis was applied. The results of the regression analysis are
shown in Table 5. The first regression equation explains 8.3%
(p < 0.001) of the total variability of the criterion variance,
with a statistically significant effect on the predictive variable
age. By including both anthropometric variables (height and
weight) in the second step, the amount of the explained vari-
ance increases t0 42.4% (p < 0.001), and the coeflicients of the
linear correlation in the equation for this system of 4 predic-
tors with the relative value obtained from the hand dynamom-
eter fitness test are R = 0.651, (F = 140.90, p < 0.001). Age
(B=0.191, p < 0.001), gender (f =-0.119, p < 0.001), height
(B=0.674, p < 0.001) and weight (f =-0.817, p < 0.001) are
significant determinants that statistically significantly affect
the criterion variable. By including the third block of vari-
ables, the amount of the explained variance increases to 53.8%
(p < 0.001). The variables age (p = 0.163, p < 0.001), body
fat percentage (P = -0.399, p < 0.001) and muscle mass per-
centage ( = 0.357, p < 0.001) have a statistically significant
influence on the overall predictive system. After including the
third block of variables for body composition assessment, it
can be seen that the variables gender, height, and weight in the
final regression equation become statistically insignificant.

Discussion

Recent scientific research suggests that physical fitness
is a powerful indicator of the health status in childhood and
adolescence, as well as in adulthood (Ortega et al., 2008;
Cooper et al.,, 2011; Ortega et al.,, 2012). Even in children
and adolescents, physical fitness is negatively correlated with
cardiorespiratory diseases, high blood pressure, abdominal
adiposity, total obesity, impaired skeletal health, hyperinsu-
linemia, insulin resistance, impaired lipid profile and meta-
bolic risk factors (Ortega, et. al. 2008).

In this research, we give the maximum and relative HGS
value of apparently healthy Macedonia school girls and boys
aged from 9 to 10, from Skopje region. Furthermore, as expect-
ed, we demonstrated a significant difference in HGS perfor-
mance between the genders. We also found a relation between
maximum and relative HGS with the age, gender, weight,
height, BMI, body fat percentage and muscle mass percentage.

The research results are significant with regard to more
than one aspect. The hand dynamometer test is used as an
index of physical fitness related to children’s health. (Orte-
ga et al,, 2008; Vicente-Rodriguez et al., 2008; Artero et al.
2011; Ortega et al., 2012). Physical activity plays a key role
in normal growth during the first phase of life and it also af-
fects the psychosocial maturation of young people. The hand
dynamometer test is also an index of the nutritional status
(Schliissel et al., 2008; Valtuena et al., 2013; Flood et al., 2014;
White et al., 2012) and it is useful for examining patients with
neuromuscular diseases (Wiles et al., 1990). In addition, the
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test is an indicator of mortality in young people (Ortega et
al., 2012). Therefore, the availability of normative data about
the test may help identify children who need special dietary
or pharmacological treatments or children at high risk for
clinical complications (Bohannon, 2001; Snow-Harter et al.,
1990; Lamprinoudi et al., 2014; Webb et al., 1989).

In a certain number of studies, such as EUROFIT and
CHMS, the test result that is taken into consideration is the best
result obtained from the left and the right hand, while in the
studies IDEFICS and HELENA, the authors used as a test result
the average value obtained from the better result of both trials
with the right and the left hand. However, both methods have
been shown to be very consistent, without a statistically signifi-
cant difference. In this research, the methodology used in the
IDEFICS and HELENA studies was applied. As it was expected,
our results are very different from the results obtained in the
CHMS study, conducted on Canadian children in which the
hand dynamometer test was applied and where the test results
were obtained between 24 and 27 kg in boys and between 21 and
24 kg in girls from 8 to 10 years of age (Tremblay et al., 2010).
This data emphasizes the importance of having a reference value
for different populations, which have different lifestyles, eating
habits, opportunities to engage in different physical activities, as
well as differences in education and training systems.

The results of our research showed that boys at 9 and 10
years of age achieve better results in absolute values obtained in
the hand dynamometer test compared to girls, however when
the test result is divided by the body mass index, there are no
statistically significant differences between boys and girls at
9 and 10 years of age. In this regard, we found that at 9 years
of age, the absolute values obtained in the hand dynamom-
eter test were 13.8 £ 2.6 in girls and 15.1 * 3.0 kg in boys.
At 10 years of age, the absolute values obtained in the hand
dynamometer test were 16.2 + 3.1 in girlsand 17.0 + 3.2 kg in
boys. At the age of 9, the relative values obtained in the hand
dynamometer test were 0.75 + 0.1 in girls and 0.77 + 0.2 kg/
kg/m? in boys. At the age of 10, the relative values obtained
in the hand dynamometer test were 0.85 + 0.2 in girls and
0.85 + 0.2 kg/kg/m? in boys. Our results were similar to those
obtained in the EUROFIT study, in which the maximum
handgrip strength was 14.1 + 2 in girls and 15.7 + 3 kg in boys
at9yearsofageand 17.1 £ 3in boys and 16 + 3 kg in girlsat 10
years of age (Gulias-Gonzalez et al., 2014). Gender differences
were also identified in the in CHMS, HELENA and IDEFICS
studies (Tremblay et al., 2010; Ortega et al., 2011; De Miguel-
Etayo et al., 2014). The results of the research showed that the
differences in the test in terms of gender disappear when the
test result is expressed in relative values (the absolute result of
the test divided by the body mass index - BMI), and the big-
gest factor that affects the differences in terms of gender are
sex hormones. In fact, muscle mass is related to sex hormones
and is more common in boys than in girls. In this regard, it
is well known that sexual dimorphism in the body is largely
due to the action of sex steroid hormones. Recent research
has shown that sexual differences in body composition are
manifested ever since fetal life, and the differences in estrogen
and testosterone are evident before external signs of puberty
appear, leading to differences in the absolute values obtained
in the hand dynamometer test. However, if we look at the
results, it is observable that the muscle mass percentage is the
main determinant that leads to differences between boys and
girls. Interestingly, at 9 years of age, boys have a higher per-
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centage of adipose component than girls, and at the age of 10,
differences have not been found in the percentage of adipose
component between boys and girls. This suggests that in ad-
dition to sex hormones, diet and physical activity also affect
body composition (Sartorio et al., 2002).

The past research has shown that the hand dynamom-
eter test is positively related to weight, height, and body sur-
face and that in the early stages of puberty, height may be
a key factor that affects the handgrip strength (Chatterjee
& Chowdhuri, 1991; Jirimée et al., 2009; Montalcini et al.,
2016). Our results are consistent with this research. How-
ever, when the multivariate hierarchical regression analysis
included the body fat percentageand the muscle mass per-
centageas independent variables, the influence of the gender
factor, height and weight disappeared. Similar results were
obtained when the relative value of the hand dynamometer
test (ratio of the test result and the body mass index - BMI)
was used as a criterion. The result of the test is mostly de-
termined by the variables for body composition assessment
(body fat percentage and muscle mass percentage) and age.

In addition, the improvement of the result in the hand
dynamometer test by increasing age can be attributed to hor-
monal changes over time. However, in boys, the growth hor-
mone and testosterone have greater effects on test scores than
in girls (Neu et al., 2002).

This research confirmed the need of the hand dynamom-
eter test that will help in planning interventions aimed at im-
proving muscle fitness, especially in children who have achieved
low results in this regard. The components of prenatal, prepu-
bertal, and pubertal growth have long-term consequences for
the values in the hand dynamometer test in the middle years of
life. Early interventions may help build muscle mass, which will
prevent morbidity and mortality later on in life (Rudolph et al.,
2013; Kulkarni et al., 2014; Battjes-Fries et al., 2015).

Unfortunately, the hand dynamometer test is not prac-
ticed in the pediatric population despite the low cost and
portability of the device, hence our research suggests that in
the future the hand dynamometer test will be used more often
in experimental, epidemiological studies and in schools as
one of the tests for assessing physical fitness related to health.

Conclusions

According to the finding in the research, there are sig-
nificant differences in the absolute values obtained in the
hand dynamometer test between healthy boys and girls in
Macedonia at 9 and 10 years of age, from the Skopje region.
Based on the results of the research, it can be concluded that
the results of the hand dynamometer test are influenced by
age, gender and body composition. Based on the increasing
predominance of children’s obecity, the present study can
provide for clinicians and researcher an insight how body
composition influences muscular fitness, and can also serve
for police-makers to develop gender-specific strategies about
body-weight management and promotion of muscular per-
formance among children and adolescetnts.
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rEHAEPHI BIAMIHHOCTI B ABCOJIIOTHUX TA BIAHOCHUX
3HAYEHHAX TECTY KUCTbOBOI AMHAMOMETPIi Y OITEN 9 TA 10
POKIB I3 PEFOHY CKOM'€ PECNYBJIIKU NIBHIYHA MAKEJOHIA

Ao6mynna Ene3i'AB°PE, Tpeca Enesi**®<PE, Ceppoka [ontapes***“PE, Teopriit Ieopries*BCcPE

"Vuiepcuter B [Ipumruni
?AMepukaHcbKa jrikapHs, [Ipumtiaa
*Kupuno-MedopiiBcbknit yriBepcuret B CKOIT'E

ABTOpCHKNMIT BKIAJ;: A — Iu3aiiH gocmipkenHs; B — 36ip ganux; C - cratananis; D - migroroska pykomucy; E — 36ip komtis

Pedepar. Crarts: 8 c., 5 Tabn., 38 mxeper.

MeTo¥0 JOCTifi>)KeHH:A Oy/I0 BUSHAYUTU abCOMIOTHI Ta Bifi-
HOCHi 3Ha4Y€HHSA TECTy KMCTbOBOI AMHAMOMETPIil Y 3J,0pOBUX
MaKeJOHChKMX X/IONYMKIB Ta AiB4aToK 9 Ta 10 poKiB i3 periony
CKoIr'e, a TakoXX BUSHauUTH (HaKTOpPH, 110 BIUVIMBAIOTH Ha CHTY
KUCTi y IIbOMY BiIii.

Marepiamm i meropn. JocnifkeHHa 6y}10 TIPOBEIEHO Ha
Bubipi 3 775 pitert (x1om4uukis n = 386; aiByaTok n = 389), y pe-
3y/brari 4oro Oy BUMIpsiHi Taki XapaKTepUCTHUKIL: CHJIa KUCTI,
Maca Tina, 3picT, BifiCOTOK )XMPY B OpraHisMi, BiflcCOTOK M s30B01
Macu Ta ingexc Macu Tina (IMT). MakcuManbHy CUTy KUCTi BU-
MiproBanu ¢ posum aHamomerpoM Takei TKK 5101.

Pesynpratu. [locnif>keHHA mokasano, 10 iCHYIOTb CTa-
TUCTUYHO 3HA4yILli Bi[MiHHOCTi B a6COMITHNX 3HAYEHHSX,

OTPUMMAaHMX IIiJ] Yac TeCTy Ha KMCTbOBOMY JMHAMOMETPi, MK
3JOPOBUMM XJIONIAMM Ta JiBuaTamMu B MakefoHii y Bini 9 Ta
10 pokiB. Ha migcraBi oTpuMaHuX pesynbTaTiB JOCTiIPKEHHA
MO>KHa 3pOOUTH BUCHOBOK, IIJ0 Ha PE3y/IbTATI TeCTY KUCTHOBOI
IOVHaMOMeTpil BIVIMBAIOTD BiK, CTaTb Ta CKJIA[ Tila.

BucnoBku. JlocnmimpkeHHS MOXKe HafaTy KIiHIMCTaM Ta
TOOCTiIHMKAM YABJEHHA IIPO Te, AK CK/IaJ Tila BIIMBAE Ha
M’5130BY CHCTEMY, @ TAKOXK MOXKe JJOIIOMOITH PO3POOUTI TeH-
HepHi crparerii oo ynpaBIiHHA Macol Tima Ta o6cArom
M’A30BOI Iis/IBHOCTI [jiTell Ta i TKiB.

Knrouosi cmoBa: cuma KIUCTi, AMHAMOMETP, XapyyBaHH,
Iity, paHHs asza cTaTeBOro ZO3piBaHH.
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AHoTania

Mera goCmigKeHHs: BI3HAYeHHsI K/TIOYOBYX 3aCaj] METOLO/IOTIYHOrO Ta METOAMYHOTO 3a0e3IeYeHH s OpraHisanil
iHK/TI0O3MBHOTO HaBYa/IbHO-TPEHYBAIbHOTIO IIPOLIECY CIIOPTCMEHIB 3 iHBaTiJHICTIO B KaparTe.

Marepianu i MeTopu. YuacHUKaMI JOCIIPKeHHs Oy ekciepTn y cdepi BisnvaHOro Ky/nipTypu i CiopTy, a caMe:
3aC/Ty>KeHUI TpeHep YKpaiHy, 3aCTy>KeHuit mpaiBHuK cepu GisndHOI KyIbTypH i ciopTy YKpainm, ronosa
Kowmitery ciopty inBaninis Ykpaincbkoi defepariii kapare, ClIOpTCMeHM 3 iHBaTiIHICTIO, [0 MalOTh CTaTyC
yemnioHis Caity Ta yeMmionis Jednimmiricbkux irop ta in. Yci excrepTy € focBigdeHnMH, Ta MAIOTh CIIOPTUBHUI
(mpodecirtnmit) crax Bif 5 1o 20 pokiB. [ly1s1 TOCSATHEHHS MOCTABIEHOI MeTI FOC/I/PKeHHsT Oy/M BUKOPUCTaH]
HACTYIIHI METO/IM: aHa/Ii3 Ta y3ara/JbHEHHA HayKOBO-METONMYHOIL IiTepaTypu, METOL, €KCIIEPTHOI OLIiHKM,
aHKeTyBaHHA. CTaTUCTUYHMIT aHAJIi3 IIPOBOJMBCA 32 JOIIOMOI0I0 METO/IiB MaTeMaTUYHOI cTaTUCTUKN. ExcriepTHa
OLIiHKa POBOJM/IACh METOJOM PaHXyBaHHsA. CTYIiHb Y3rOJPKEHOCTI €KCIIEePTiB BU3HAYABCA 32 JJOOMOI 00

koedirienTa koHKopaanii Kengernna.

PesynbraTu. B xoni focmimkennsa 6yno BJM3HAYEHO METOJIO/IOTiYHi Ta METOWYHI aCIIEKT OpraHisalii iHK/II03MBHOTO
HaBYa/IbHO-TPEHYBa/IbHOTO MIPOLIeCy CHOPTCMEHIB 3 iHBamifHicTIO B KapaTe. OHI€I0 3 TOJIOBHMUX O0COOMMBOCTE

B OpraHisanil TpeHyBa/IbHIX 3aHITD B Kapare cepef 0cib 3 iHBaIiiHICTIO € IX Ho3o7oriyHa rpyma. Came Bif
HO30JIOT1YHOI IPYIIN 3a/IeXXNUTh HOJA/IBIINII ITifI0ip 3ac06iB Ta MeTO/IIB HaBYaIbHO-TPeHyBanbHOI poboTu. ITix

Jac iHK/IIO3MBHUX TPEHYBA/IbHIX 3aHATD HaOUIbIIIY yBary IpUALIAITS KOPEKLiiTHO-KOMIIeHCaTOpHill (14,6 %),
pekpeaTnBHO-0310poBYilt (13,6 %) Ta mpodinaxkruyniit (13,4 %) pobori. PasoM 3 1M, He MEHII BaXK/IUBY

POJIb Bifirpae BUpillleHHs TaKOTO 3aBJaHHs, SIK Colliasizaris ocib 3 iHBaIAHICTIO Yepes CIOPT, SIK CUCTEMY

B3aEMOBITHOCUH Y CYCIIi/IbCTBI.

Bucnosku. Ha migBninenHs eeKTUBHOCTI opraHisaril iHKII03MBHOTO HaBYa/IbHO-TPEHYBA/JIbHOIO IIPOLIECY
BIIMBAE MPABUIBHO MiflibpaHe METOOMOTIIHE Ta METOAMYHE 3abe3nedeHH I, IKe Ma€ CBOI 0COOMMBOCTI, 1110, TI0-
Ieplile, 3a/IeKaTh Bifj HO30/IOTIYHOI IPYIIN, O-APYTe, XapaKTepU3yIThCs IPaBUIbHUM BIOOPOM 3ac06iB, METOfIB,
IpMHLMIIB Ta QYHKIi, 10 peasti3oBy0ThCs IIij] 4ac 3aHATD, IO-TPETE, HAIIPaB/IeH] Ha colliaizaliiio ocib 3

iHBaIiHICTIO.

Knro4osi cnoBa: iHK/II03MBHMIL TifXif, CHOPTCMEH 3 iHBaJIi[HICTIO, HO30/IOriYHa IPyIIa, HABYA/IbHO-TPEHYBa/IbHII
Ipollec, METONOMOTIYHe Ta METOMYHE 3a0e3MeuyeHH A, alalTUBHA Qi3NYHa Ky/IbTypa, CIIOPT, Kapare.

Bctyn

ITocmanoska npobnemu. OpraHisaiis HaBYaIbHO-Tpe-
HYBaJIbHOTO IIPOIIECY PErNaMeHTYEThCS YMHHUMYU HOPMa-
TUBHO-IIPAaBOBUMM JOKYMeHTaMM YKpaiHu. 3MicT crop-
TUBHO-BJMXOBHOI po00TU Bio6pa)kaeTbCs y HaBYaJIbHUX
IUTaHAX, IporpaMax, HifipyYHMKaX, NocibHMKaX, iHmux
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OMOAKTUYHUX MaTepianax, TOOTO B CTPYKTYpPi METOHOMIO-
riYHOTO Ta METORMYHOrO 3abe3nedeHHs HaBYalIbHO-TPeHy-
BaJIbHOTO TIpolecy croprcMmeniB (ITamarauit, 2017; Koryr,
Mapunny, & Yebanosa, 2017).

B Vkpaini 3 2012 p. posnodanocsa akTUBHE 3aTy4eHHA
oci6 3 iHBamifHICTIO KO 3aHATH KapaTe, 3aBAAHHAM SIKOTO
€ }isyyHMIT PO3BUTOK, ICUXOJIOTIYHA MIATPUMKA Ta COLii-
a7ZibHA aflanTallia KapaTucris. Y mepiop 3 2012 p. fo Teme-
PILIHBOrO Yacy po3BUTOK Kapare Jyid ocib 3 iHBamifHICTIO
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BiffOyBa€eTbCs, HacaMIepes, Yepe3 CTBOPEHHA KOMePLiTHNX
IHK/II03VBHMX CHOPTUBHUX K1y6iB. TpeHyBa/jbHMIT IpoLiec
Wist 0Ci6 3 IHBATIAHICTIO B TaKMX K/Iy0ax 3AiICHIOETHCS 3a
3PasKOM TPEeHYBAJIbHOTO IIPOIeCy /A 3[0POBMX CIIOPT-
cMmeHiB. Kapate 1151 ocib 3 iHBanigHiCTIO, e BUJ CIIOPTY, 110
He IpeficTaBaeHnit y mporpami ITapanimmilicbkux irop, kpim
IIbOTO, BiH He € BUJIOM CIIOPTY, IKUII PO3BMBAETHCA Y 3aK/Ia-
JaX II03alIKiIbHOI OCBITY CIOPTUBHOrO Ipodimo (purado-
IOHAIbKI CIOPTUBHI IIKOMM i ocib 3 iHBamigHicTO,
creniasi3oBaHi AMTAYO-IOHALbKI CIHOPTMBHI LIKOMM I
ocib6 3 iHBaIigHICTIO MapanimMmiicbKoro ta gedmimmiicpko-
ro pesepBy). Ocb YoMy, CbOTOfHI B HaIlIill AeprKaBi He icHYye
HaBYaJIbHO-TPEHYBaIbHOI IPOTpaMM 3 JAHOTO BUJY CIIOPTY
a60 Oy[b-AKUX IHINMVX AUFAKTIYHNX MaTepiasiB, sAKi gam 6
3MOTy 3pOOHTH HABYA/IBHO-TPEHYBA/IbHMII IIPOLIEC B Kapare
mst ocib 3 inBanifHicTIo 6i1b11 epexTNBHUM. ToMy BUHUKaE
HarajpHa IoTpeba po3poOKU HeOOXiJHOro MPOrpaMHO-Me-
TOJVYHOTO 3abe3IeYeHHs, 10 HalaCTh 3MOTY SIKHalKpalle
peani3oByBaTy IIOCTaBJIeHi 3aBJAHHA.

3 MeToI0 3a0e3nedyeHHs e()eKTUBHOCTI HaBYaIbHO-Tpe-
HYBaJIbHOTO IIPOLECY CTIOPTCMEHIB 3 iHBaJIiIHICTIO, AKi Tpe-
HYIOTbCsI B YMOBaX iHK/IIO3MBHOTO CePefIOBUIIIA, HEOOXiIHIIM
€ PO3pOOTEHHSI METORMIHNX PEeKOMEH/ALill, TOCIOHNKIB
I[O/IO TICUXOJIOTO-IIeJaroriyHNX 0COOMUBOCTEI B OpraHi-
3allil HaBYa/JIbHO-TPEHYBAabHOIO NPOLECY, KOMIIJIEKCHOI
peabiniTanii Ta CTBOpEHHS IIepefyMOB LA colliamizarii oci6
3 iHBasIiHicTIO B yMOBax iHK/I03MBHOrO Iinxoxny (Ximenec &
3agopoxkHa, 2018). IHK/II03MBHE OCBITHE cepemoBMILe — Cy-
KYITHICTh YMOB, CI0Cco06iB i 3ac00iB Ix peaizamil Ais Crinb-
HOTO HaBYaHH, BYIXOBaHH:A Ta PO3BUTKY 3/100yBayiB oCcBiTU
3 ypaxyBaHHAM IXHIX IIOTpe6 Ta MOXK/IMBOCTEN. [HK/II03MB-
HMIL MAXiJ y COOPTI — 11e CYKYIHICTh €MHOCIPAMOBAHMX 32
3MICTOM NIPMHINIIB i METOAIB OpraHisalil HaBYa/JIbHO-Tpe-
HYBQJIbHOTO ITIPOILIECY, 110 T03BOJLIE 3abe3MmednT eeKTIB-
He 3a/ly4eHHs Ta BK/IIOYEHH: [0 3aHATDb BCiX /1OTO y4acHM-
KiB. [HK/II03MBHMII HaBYa/IbHO-TPEHYBA/IbHUIA IIPOLIEC — Iie
CYKYIIHICTh IOCTITOBHUX Aiif, 3ac00iB, CIpAMOBAHMX Ha
mifBUIeHHA piBHA (PisuyHOro po3BUTKY Ta (iswyHOl mif-
TOTOB/IEHOCTI BCiX 1100 y9aCHMKIB, B TOMY uMcri ocib 3 iHBa-
JIIHICTIO, AKIIO HE Ma€ MEAVYHMX IIPOTUIIOKA3aHb.

Amnaniz ocmanHix docnioncenv i nyonixayiti. s ycriuraol
oprasisanii HaB4aTbHO-TPEHYBa/IbHOTO IIPOLIECY CIIOPTCMe-
HiB 3 iHBa/MigHICTIO HEOOXITHUM € JIOTO METOMOJIOTIYHE Ta
MetomyuHe 3abesnedeHus (Escees, Illenkos, Uypranos, &
TaBpunosa, 2014; Kiuppis, 2018; Sparkes & Smith, 2012).
Y HayKOBMX JJOCTiIPKeHHAX BITUMSHAHUX Ta 3apyOiKHMX
¢axiBuis cdepn agantuBHOI Hi3MIHOI KYIBTYpH i ciOpTy
PO3SKPUTO OKPeMi acIIeKT! CMCTeMaTu3allil HayKOBMX 3HaHb
HIOJO MiITOTOBKM CIIOPTCMEHIB B aJlaiTUBHOMY CIIOPTi
(Postopryir, 2017; Wilhelmsen & Sorensen, 2017; Bastos,
Corredeira, & Fonseca, 2019), 06IpyHTOBaHO Cy4acHi Me-
TOJVYHI IiIXOM 10 BUPILIEHHs HayKOBO-NIPAKTUYHIUX 3a-
BJIaHb TPEHYBA/IbHOTO IIPOLIECY CIOPTCMEHIB 3 BiIXM/IEHHAM
PO3YMOBOTO pO3BUTKY 3a mporpamamy Crenianbaux Onim-
miapn (bpickin, ITepenepiit, & ITitun, 2017; Helmer, Panetta,
Pimentel, Renker, & Sawanec, 2017). Jeski mocmimkeHHs
MPUCBAYEHI MMTAaHHAM PO3BUTKY IIPOrPaMHO-METOANYHO-
ro 3abesneuenns pisnpHocti JHOCHI (Hinyx & Koryr, 2017;
[Maugpurocse, Ilepauyk, Spemenko, & Jlatuuies, 2017),
HOPMAaTMBHO-IIPAaBOBOMY 3a0e3IIeYeHHIO PO3BUTKY HEOMiM-
miricpkoro criopry (Tutapenko & Kponusuunbka, 2019), op-
raHizaniifHoMy 3a6e3ne4eHHIO Qi3KyIbTYPHO-03L0POBYO]
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po6OTY 3 MOOANIO B MO3ALIKI/IbHMX HaBYaIbHUX 3aK/Iafiax
Ta Ha 3aHATTAX 3 o3aukinbHoi ocsitu (Kogut & Marynych,
2016; Sekhri, 2019), migroToBKo0 TpeHepiB Ta BYNUTEINiB
mst pobotu 3 ocobamu 3 inBanmipHicTio (Braga, Taliaferro,
& Blagrave, 2018; Richards, & Wilson, 2020). Oxpemi gocri-
IPKEHHS pO3KPpMBAIOTh IMTAHHA coliiamisalii yepes cropT
(Cazee, 2020; Justice, Logan, Lin, & Kaderavek, 2014; Todor
& Turcu, 2018; Foster, Fitzgerald, & Stride, 2018), 3oxpe-
Ma depe3 egmuHobopcra (Kasum, Gligorov, & Nastasic-
Stoskovi¢, 2011; Oblak, Karpljuk, Vodicar, & Simenko, 2020)
ta kapare (Yip, 2019; Greco, Cataldi, & Fischetti, 2019; Ben
Messaud, 2016). PasoM 3 TuM, 3aIMIIAETHCA HELOCTATHHO
BVBYEHNUM IIMTAHHS, IO IPUCBSIYEHEe METONO/IOTIYHOMY Ta
METOAMYHOMY 3a0e3leyeHHI0 opraHisanii came iHKIIO3MB-
HOTO HaBYa/IbHO-TPEHYBA/JIbHOTO MPOILECY CIIOPTCMEHIB 3
iHBa/liJHICTIO B Kapare.

Tinomesa docniomenns. HaBuyanpHO-TpeHyBanbHUIL
IIpoliec CIIOPTCMEHIB 3 iHBaIiHICTIO B Kaparte Oyze Oinblu
eeKTUBHYM, AKIIO BU3HAYMTY Ta peanisyBaTu crenudivui
XapaKTEPUCTUKI METOMOIOTIYHOTO Ta METOAMYHOTO 3a6e3-
IIeYEHHS, [I0B S3aHNX 3 IHK/IIO3MBHIM IIiIXOJOM.

Mema docnioxenHs. BU3HaUeHHA KIIOYOBMX 3acal
METOJ[OIOTIYHOTO Ta METOZUYHOTO 3abe3NedeHHs OpraHi-
3allii iHK/II03MBHOTO HaBYa/lbHO-TPEHYBA/JbHOIO IIPOLECY
CIIOPTCMEHIB 3 IHBaJIIJHICTIO B Kapare.

Martepianu i meTogn

YuacHuKu 00c/1ioxeHHsA

Y mocnimkeHHi B3su ydacThb 10 excriepriB y cdepi di-
3MYHOI KY/IBTYPH i clopTy BikoM Bijj 25 1o 60 pokis. Cepen
HUX: 3aC/Ty)XeHull Tperep Ykpainu (Bepcia JKS), sacmyske-
HUIT TIpaniBHMK cepn BisndHOI KynbTypH i ciopTy Ykpai-
uu (Bepcia WKEF), ronosa KomireTy criopTy iHBanigis Ykpa-
iHcbkol depepanii kapare (Bepcis WKF), uemmionka Caity 3
napa-kapate 2016 poxy (Bepciz WKF), TpukpaTHa yeMnion-
Ka [lepnimmiiicbkux Irop 2017 poxy (Bepcit WKF) ra in. Bci
eKCIIepTIL MAIOTh [JOCBIZ po6OTU TpeHepOM 3i CIIOpTCMeHa-
MM 3 iHBaJIigHICTIO (IOPYIIEHHS CIyXy Ta OLOPHO-PYXOBO-
ro amapary) 3a Bepcismu WKEF ta JKS. Crax mpodeciitnoi
(cmoptuBHOI) AiANMBHOCTI eKcIepTiB — Bif 5 10 20 POKiB.

OpeaHizayis 00CnioxeHHs

[l BUpillleHHsT OCTaB/ICHUX 3aBIaHb Oy/IN BUKOPHU-
CTaHi Taki MeTOAM MOCTI[)KEHHA: aHaJli3 Ta y3araabHEHHs
HayKOBO-MEeTO[MYHOI JIiTepaTypy, METOJ| eKCIIEPTHOI OLIiH-
KI, aHKETYBaHHA.

IIns BU3HAYEHHS cneumbiKI/{ IHK/TIO3MBHOTO IiIXOMY [0
n00y/[0BY HaBYA/IbHO-TPEHYBA/IbHOTO IIPOLeCy B Kapare Ta
J10TO METOZO/IOTIYHOTO Ta METOAYHOTO 3a0e3edeHHsI IIPO-
BelleHO aHKETYBAaHHSA Ta eKCIIepTHe OlliHIoBaHHA. Excrep-
TiL Oy/IM 3a1ydeHi [/ BU3HAYeHHS KPUTEPIiB, sIKi /AN B
OCHOBY (pOpMyBaHHs HaBYaJIbHO-TPEHYBAJIbHOTO IIPOLECY
CIIOPTCMEHIB 3 IHBaJIiJHICTIO. Im 6y710 3alPOIIOHOBAHO BU-
3HAYMTY METOJO/IOTiIYHI Ta METOAMYHI acIleKT! OpraHisa-
1ii iHK/II03MBHOTO HaBYaJbHO-TPEHYBAJIbHOIO NPOLECY a
caMe: 0COOMUBOCTI TpeHYBaHHs CIIOPTCMEHIB, AKi MalOTh
Bajil y PO3BUTKY; OCHOBHI (YHKII, 110 peani3yloTbcs Iif
Yyac 3aHATb B iHKIIO3MBHOMY KapaTe, a TaKOXX IPUHIIUIN
KY/IBTYPHOTO i JJyXOBHOTO PO3BUTKY JIIOJVHMU Ta CYCIIi/Ib-
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Koryr, |., MapuHwny, B., & YebaHoBa, K. (2021). MeToponoriyHe Ta MeTogMyHe 3abe3neyeHHs opraHisauii iHKM3MBHOMO HaBYaJIbHO-
TPeHyBaNbHOro NpoLecy CNOPTCMEHIB 3 iHBaniAHICTIO B KapaTe

CTBA, BK/IIOYaw4M oci6 3 iHBamigHicTio. [{s1 mpoBemeHHs
aHKeTYBaHHA Oyl0 po3poO/IeHO aHKeTy, AKa BKI0Jana 13
3ammMTaHb. Y BCTYIIHII YaCTUHI aHKeTY PO3MIIEHO 06IpyH-
TYBaHH: IPo6IeMaTUKN Ta MeTy focmimpkerHs. [Tepira qac-
TUHA aHKeTU nepenbavana ¢ikcalio BifoMOCTelt Ipo cTax
Ta npodeciiiny kpami¢ikanio pecrongeHTiB. OCHOBHA Yac-
TMHA aHKeTM BK/IOYaja 3alMTaHHA MO0 JOCTiIKYBaHOI
po6reMaTuky, a came: GpakTopiB, PyHKIiN Ta IPUHINIIIB,
AKi BIUTMBAIOTh Ha OpTaHi3allilo HaBYaJIbHO-TPEHYBa/IbHOTO
mpolecy ocib 3 iHBaMHICTIO B Kapare. AHKeTyBaHHSA MPO-
BOJWIOCH Y BiKpUTiit popmi.

CmamucmuyHut aHani3

MeTopu MaTeMaTUYHOI CTATUCTUKN (CepeHE 3HAYeHHA
(X), cepenue kBagpatudHe BigxuiaeHHs (SD), koediumieHT
KOHKOpzaii 3a MmetopoM Kenpenna (W) BukopucTaHo 3 Me-
TOIO aHai3y Ta CTATUCTUYHOI 06POOKM OTPUMAHUX Pe3y/ib-
TariB gocimkenHs. Cratuctuyna o6pobka Marepiasis mpo-
BOJMIACh 3a JOIIOMOTIOI0 IIPOrpaMHOro makeTy Microsoft
Excel 2016.

MeTop eKcriepTHOL OL[iHKM JO3BOMUB OTPUMATH HEOO6-
XigHi KiZIbKiCHI pesynbTatu 3a Cy0 €KTMBHMMMU OL{iHKaMU
excrepriB. Excrieprusa mposopuiacs 3a JOIIOMOIOI0 METO-
Iy paHXXyBaHHA, Y SIKOCTi OLiHKM Oyna oOpaHa HOPSLKO-
Ba IIKaJa, 32 AKOKI eKCIePTH OLHIOBAIM TBEPIKEHHA 110
paurax Big 1 go 10. TakuM YMHOM, HaIMEHIINI PaHT, IO
TOpPiBHIOE 1, BiNIOBiaB HalIMEHII 3HAYYLIOMY TBEPKEHHIO
eKCIIepPTU3N, a HANBUILINIT paHr — 10 Hait6iIbII 3HAYYIIIOMY.

CryniHb y3rof>kKeHOCTi BifjllOBifeil eKcllepTiB BU3Ha-
Jayacs 3a JomoMorow koedinieHta koHkoppanii Kenman-
ma (W). Ina oninky 3HauymocTi koedinienTa koHKoppanii
Oy/10 BUKOpMCTAHO Kpurepiil ysromxkeHocrti Ilipcona. Ilpn
BM3HAYEHH] y3TOJPKEHOCTI YMOK €KCIIEPTiB IpUiiMaBCcs pi-
BeHb HafiitHocTi P = 99 % (iimoBipHicTh moMumnku 1 %, T06-
TO piBeHb 3HauywOCTi p = 0,01 abo p = 0,001).

Pesynbratn

BusHaueHo, 1110 0CO6MBOCTI TPEHYBAIBHOTO HPOLECY
CIIOPTCMEHIB 3 IHBaMFHICTIO B Kapare 0OYMOBJIEH] [IeKi/b-
KoMa (aKTOpaMy, TAaKVMU SIK: BUJ| 3aXBOPIOBAHHSA AUTHHI,
PiBEHb iHTENEKTYa/IbHOTO PO3SBUTKY, pPiBEHb coljialisalii Ta
dizmuanmit i ncuxomnoriunmiit cran (puc. 1).

PesynbraTy eKCIepTHOI OLIiHKM CBiff4aTh IpO Te, 1O B
po6oTi 3i cropTcMeHaMu 3 iHBaMifHICTIO HAMOIMbII BIUIN-
BOBUM (aKTOpOM, sIKUit 06yMoB0€E crienndiky mo6yzosu
TPEHYBa/IbHOIO NPOIIECY B KapaTe, € IX NPUHAIEXHICTh [0
KOHKpETHOI H030710Ti4Hoi rpymnu. Lle moscHI0eTbCA TUM, IO
I KOKHOI HO30/IOTi9HOI TPy MigOVparoThCsA KOMIUIEKCH
crieniaIbHMX (Pi3NYHMX BIPAB Ta PyX/IMBi irpy, sAKi cripusa-
I0Th IIOKPAIIEHHIO CTaHy 3[0POB’sl Ta MiABUILEHHIO PiBH:]
(bi3MYHOTO PO3BUTKY.

[TobynoBa HaBUaIbHO-TPEHYBAIbHUX 3aHATD 0Ci6 3 iH-
BaJIiJHICTIO B KapaTe Ma€ PisHY CTPYKTYPY B 3a/IeXKHOCTI Bij
ix 3axBOpIOBaHHs. Hampuxiag, npyu gUTsIIOMYy Lepebpasb-
HoMy mapaivi (JUII) BaxauBUMY € BIIpaBM Ha THYYKICTDb
Ta KOOPAMHALIiI0, Ipy 3aTpuMili ¢isudHOro po3utky (3OP)
— BIIPaBM Ha CMJIY Ta MIBUJKIiCTb. POSBUTOK BUTPUBAIOCTI €
B piBHili Mipi KOPMCHUM JI/I BCiX IPEeJCTaBIeHNX HO3O0JIOTIN.
Takoxx BapTO 3ayBayXUTI, IO IPU CKIJaHHI IUTaHIB 3aHATD
B Kapare TaK CaMO Ba)K/IMBO BPAXOBYBATH J1 iHIII IIPEACTAB-
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16,6%

16,7% 50%

16,7%

Puc. 1. ®axropy, 1110 06YMOB/IOTH CIIeLNiKy TPeHYBaTbHOTO
IIpoLieCy CIIOPTCMEHIB 3 IHBaJIiHICTIO B Kapare (3a pe3y/ibraTaMiu
eKCIIEPTHOrO OlfiHI0BaHHA, n=10), %: B — Ho30/0TiYHa Ipya;
- piBeHb collianisanii; B — MOXX/IMBICTb CIIPUITHATTA

indopmariii; - piBeHb i3MYIHOrO pO3BUTKY

neni ¢axropu. Bif piBHsA comianmizanii 3anexxutb edexTus-
HicTh po0OOTH B Iapax Ha 3aHATTI, Bill piBHA IHTe/NIEKTyaIb-
HOTO PO3BUTKY — CKJIa[JHiCTh HaBYaJIbHOTO MaTepiay, Bij
piBH: (DiSMIHOrO PO3BUTKY — BeMYMHA HABAHTAKEHHSL.

Basyrouncs Ha BTacCHOMY HOCBifii mpodeciitHol Aisiib-
HOCTI (TpeHepchbKa AiANbHICTD Y CIIOPTUBHUX KIy6ax, CIIop-
TMBHUX CEKI[ifX, BUK/IAJal[bKa iS/IbHICTD TOLIO), eKCIIepTa-
My 6ynu BUSHa4eHi OCHOBHI (pyHKIIiI, 110 peai3yloThcs Mif
4yac TpeHyBa/IbHUX 3aHATDH B IIapa-Kapare.

Excnepram 0yn0 3aIpONOHOBAaHO IPOPAHXKYBATU
¢byHKLIT BUXOBaHH, SIKi HEOOXIZHO peai30ByBaTy Ha Ha-
BYA/IbHO-TPEHYBAIbHMX 3aHATTAX (Tabm. 1). Came ui GpyHK-
1ii mpecTaB/IAITh COO6010 OCHOBHY MeTy po60OTHI TpeHepa 3
ocobaMmit 3 iHBaTiHICTIO.

BusHaueHO CTYIiHb ySrOM)XKEHOCTi JYMOK €KCIIEPTiB
3a KoedinienToM KoHKOpmanii W=0,932 Ta X* kpurepiro =
102,51 (mpm p < 0,01), o CBigYMTD IPO BUCOKUII CTYIIiHb
Y3TOIPKEHOCTI eKCIIEPTiB.

TakyM uyMHOM, MOXKHA BBaXKaTH, 1[0 J[YMKM eKCIIepTiB
oRo (QYHKIM, 0 peani3ylThCs Iifi 4ac TPeHYBaIbHUX
3aHATH B MTapa-Kapare I[i/IKOM Y3TOf[)KeHi.

3a maHUMM eKcmepTiB (puc. 2), mif yac TpeHyBasb-
HUX 3aHATH 31 CIOpPTCMeHaMM 3 iHBamigHICTIO Hait6imbII
BOX/IMBUMIU € Taki QYHKLIl: KOPEKI[iliHO-KOMIIEHCATOpHA
(14,6 %), pekpeaTnBHO-0310pOBYa (13,6 %) Ta mpodinak-
tiuHa (13,4 %). Maibke He peani3yloTbcs: BULOBUIIHA Ta
ecreruyHa (1,9 %), rymanicTnyza (2,2 %).

JInA BU3HAYEHHA TOJIOBHUX NPUHLMNIIB KYIbTYPHOTO
Ta J[yXOBHOTO PO3BUTKY [yIs OCi6 3 iHBasifHICTIO, eKcIep-
TaM 6y/I0 3aIPOIIOHOBAHO HMPOPAHXXYBATY HPUHIUIN, IO
peanisyroTbcs Il 4ac TPEHYBAJbHMX 3aHATDH Ta 3MaraHb B
Kapare (Taom. 2).

BusHaueHo CTyNiHb y3TOIPKEHOCTI [yMOK €KCIEpTiB 3a
KoedirienToM KoHKoppanii W=0,806 Ta x> kpurepito = 32,
(mpm p < 0,01), 0 CBiTYMTD IIPO BUCOKWIL CTYIiHb Y3TOXKe-
HOCTI eKCIepTiB.

TakyM 4MHOM MO>KHa BBAXKaTH, IO AYMKM eKCIIepTiB
HIOf0 NPMHIMUIIB KYABTYPHOTO Ta LYXOBHOTO PO3BUTKY
oci6 3 iHBaTiTHICTIO III/IKOM Y3rO/KeHi.
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Ta6mmua 1. Oynkuii, 0 peatisyloTbes Mif] Yac TpeHYBaIbHUX 3aHATD B Tapa-Kapare (3a pe3y/lIbTaTaMy eKCIIEPTHOTO

OLjiHIOBaHHA, n = 10)

Homep TBepKenHs

Homep excnepra

1 2 3 4 5 6 7 8 9 10 11 12

1 12 11 6 5 3 4 9 10 2 7 8 1

2 12 10 7 4 3 5 11 9 2 6 8 1

3 11 12 6 3 4 5 10 9 1 7 8 2

4 10 12 5 3 6 4 11 8 1 9 7 2

5 12 9 5 3 4 6 10 11 1 7 8 2

6 12 10 6 4 3 5 11 9 2 8 7 1

7 10 8 5 4 3 7 12 11 2 6 9 1

8 12 11 6 2 4 5 10 8 3 7 9 1

9 11 10 4 2 6 5 12 9 1 7 8 3

10 12 11 4 3 5 6 10 9 2 8 7 1

Cywma panris 114 104 54 33 41 52 106 93 17 72 79 15
CB elg’e‘;[gigl}‘:yiﬁ paris 39 11 32 24 13 41 28 .48 7 14 -50
Kpagpar Bimxumenna 2401 1521 121 1024 576 169 1681 784 2304 49 196 2500

[Tpumitku. * 1 - KOpeKIiTHO-KOMIIEHCATOPHa; 2 — TPOdiIaKTIYHA; 3 — OCBiTHA; 4 ~pO3BMBaIOYa; 5 — BUXOBHA; 6 — IIiHHICHO-
OpieHTaliliHa; 7 — peKpeaTUBHO-030POBYa; 8 — CIIOPTUBHA i 3MaranabHa; 9 — rymaHicTuyHa; 10 — iHTerpatuBHa; 11 — KOMy-

HiKaTuBHA; 12 — BUJOBUIIHA Ta €CTETHYHA.

15

14,6
13,4 13,6
12
6,9 6,7
53
42 I
1 2 3 4 5 6 7

Puc. 2. Buxoszi ¢yHKii, 10 peanisyroTbcs TpeHepaMu Ha
HaB4Ya/IbHO-TPEHYBA/IbHMX 3aHATTAX 3 KapaTe: 1- KOpeKIliiiHo-
KOMIIEHCATOPHa; 2 — HpotbiHaKTI/mHa; 3 - OCBiTHS;

4 - po3BMBaIOYa; 5 — BUXOBHA; 6 — L[iHHICHO-Opi€HTallillHa;

7 — PEKpeaTMBHO-03/10POBYa; 8 — CIOPTUBHA i 3MarajbHa;

9 - rymanicTnyHa; 10 - inTerparusHa; 11 — KOMyHiKaTHBHa;
12 - BUOBUIIHA Ta €CTeTUYIHA

x

11,9
10,1

9.2
22 | 1.9
8 9 10 11 12

Howmep tBepmxenns

o

[=))

w

Avnckycia

Y mocnipKeHHi IPUITYCKanoch, [0 METOMO/IOTiYHe Ta
MeTOofMYHEe 3abe3medeHHs] Mae Oe3mocepenHiil BIIMB Ha
eeKTMBHICTD OpraHisanii iHK/IF03MBHOTO HaBYabHO-Tpe-
HYBaJIbHOTO IIPOLECY CIIOPTCMEHIB 3 iHBaJIiIHICTIO B Kapa-
Te. PesynpTatu ekcriepTHOI OIiHKM TOKasanu, IO B KapaTe
($hopMyBaHHA IJIaHY HaBYaJIbHO-TPEHYBAJIbHOIO IIPOILECY
B GUIBIIOCTI 3a/eXNTh Biff IPUHIUIIB, METOAIB Ta 3aCO-
6iB TpeHyBaHHsI, a B OpraHisaii iHK/TI03MBHOTO IiXORY He
MeHII BOXINBUMM € QYHKIUII, AKi peami3yloThcs mif dac
3aHATb. AHaJIi3 pe3ynbTaTiB HoCTimpKeHb (axiBLiB cdhepu
afanTnBHOI GisMIHOI KyIbTYPH i CIOPTY MOKa3aB, 10 TIepe-
Ba)kHa OiIbIIiCTD poOIT HallpaB/IeHa Ha CUCTeMaTH3allilo Ha-
YKOBMX 3HaHb I[OJJ0 HABYaHHA Ta MiJJTOTOBKM CIIOPTCMEHIB
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Ta6muua 2. IIpyHININ KYIBTYPHOTO Ta JYXOBHOTO
PO3BUTKY 0Ci6 3 iHBamifHicTIO (32 pesynbraTamMu
eKCIIepTHOTO OL{iHIOBaHHs, n = 10)

Homep TBeppKenHs

Homep excnepra

1 2 3 4 5

1 1 3 4 2 5

2 1 2 5 3 4

3 2 1 4 3 5

4 3 1 4 2 5

5 1 2 5 3 4

6 1 3 4 2 5

7 2 1 5 3 4

8 1 2 4 3 5

9 2 1 3 4 5

10 1 2 4 3 5

Cyma paHriB 15 18 42 28 47

Bigxunenus Bi,

cegem{bo'l' CyMIT-/[[ paHris o 12 12 2 17
KBapgpar BigxuieHHA 225 144 144 4 289

IMpumitkn. * 1 — ryMaHIiCTUYHOTO CIIPAMYBaHHsA; 2 — OesIie-
pepBHOCTI (isKyIbTYpHOI OCBiTH; 3 — corjianisanii; 4 — iHTe-
rpanii; 5 — mpiopuTeTHOI posIi couiymy.

B a/IallTUBHOMY CIIOPTi (BpiCKiH Ta iH., 2017; EBceeB Ta iH.,
2014; Bastos, Corredeira, & Fonseca, 2019). B gauux gocii-
IPKEHHAX afalliTUBHUIA CIIOPT POSITIANAETHCA CaMe AK CIIOPT
BUIUX JAOCATHEHb, @ OT)Ke i Ma€ MojibHe MeTOROIOTiuHe
Ta MeToAMYHe 3abesnedeHHs. KpiM Toro, BUBYaIOThCA pisHi
aCIeKTH IiIrOTOBKM CIIOPTCMEHIB Oi/IbIIOCTi HO30TOTTYHMX
TPYI: 3 BaJlaMU 30pY, CIyXy, IOPYIIEHHAMN OIIOPHO-PYXO-
Boro amapary Ta iH (bpickin Ta in., 2017; Posropryii, 2017).
HasBHi gocmimkenns ¢daxisiis cdepu GpisndaHOI KyIbTypn i
CTIIOPTY HaIlpaBJ/IeHi Ha BUBYEHHs IIMTAHb IIPOrPaMHO-METO-
AUMYHOTO Ta HOPMATMBHO-IIPaBOBOTO 3a0e3IedeHHs OpraHi-
3alii HaBYa/JIbHO-TPEHYBA/IbHOTO IPOLECY B ONMIMIIICHKUX
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(Oimyx & Koryt, 2017; ITanmatuuii, 2017; llangpurocs ta
iH., 2017) Ta Heonimmiiicbkux (Turapenko, KponnBumnibka,
2019) Bupax cropty. Hammi gocmifKeHH:A, B HepIry 4depry,
TOBOJATb BAK/IMBICTb METONOIOTIYHOTO Ta METOJUYHOTO
3abesIedyeHHs B OpraHisallii HaBYaJTbHO-TPEHYBAIbHOTO
IPOLIeCY He TiIbKY B CIIOPTI BUINUX LOCATHEHb (OMIMIIiii-
CbKOMY, HEOTIMIII/ICbKOMY), a i1 B a[JalITUBHMX BUJIaX CIIOPTY
(30kpema, mapa-kapare) Ta B CIIOPTMBHO-MacoBiit po6oTi 3
ocobamu 3 iHBaminHicTI0. HaMu ommcani MeTomonoriysi Ta
METOAVYHI acIIeKTU OpraHisalii iHK/II03MBHOIO HaBYab-
HO-TPEHYBAJIbHOTO Mpollecy B KapaTe. My BU3HauMIy, 1110
(dbopMyBaHHA HaBYATbHUX IUIAaHIB B OiNbIIOCTi 3a/eXNTh
Bifl IPMHIVIIIB, METOJIB Ta 3ac00iB TPEeHYBaHH, a B Opra-
Hisalil iHK/IH3MBHOTO HAaBYa/IbHO-TPEHYBA/IbHOTO IIPOLIECY
He MEHII BOXIMBUMI € (pyHKIIL, SKi peanisyloTbes Iif yac
3aHATD. B Kapare /11 0ci6 3 iHBaIiZHICTIO OXHUM 3 TOTIOBHUX
3aBJJaHb € IiBUIIEHHs PiBHA (iSUYHOrO PO3BUTKY Ta II0-
KpallleHHs PiBH: 350pOB’s (peasisaliis KOPeKIiiiHO-KOMIIEH-
caTopHoi QyHKID). 3aHATTA Kapate I ocib 3 iHBamigHICTIO
Ja€ MOXK/IMBICTb KOpEryBaT! Ta PO3BMBATHU CEHCOPHI (PyHKIIIi:
BeCcTHOYILIPHY, 30POBY, CIyXOBY, TAKTU/IbHY, KIHECTETUYHY;
comaTuuHi (YHKIII, Taki sIK IOCTaBa, [UXa/IbHA Ta CepPLEBO-
CYAMHHA CUCTEMM; MOTOPHI QYHKIUIL: BifX1MIeHHS Y PO3BUT-
Ky QI3MYHNX AKOCTEl, KOOpAMHALI pyXiB; ncuxivni GyHKIi
(yBary, MOBY, TOBeiHKY, ITaM ATb Ta iH.). OCHOBHMMM 3aBJjaH-
HAMM peKpealliiiHo-0350poBuol (PyHKII € 3aJ0BO/ICHHA II0-
Tpeb 0cib 3 iHBaJTHICTIO Y aKTUBHMX (POPMAX BIfJIIOYMHKY Ta
BifHOB/IeHH] (Di3MYHOTO Ta ICUXOIOTIYHOTO CTAaHIB OPraHi3My.
PisnomanitHi popmu DisMIHOI AKTUBHOCTI, 110 aFAITYIOTHCS
3TiIHO HO30JIOTIYHUX TPYTI, JAXOTh MOX/IMBICTH peanisyBaTu
BUIIe3rafiaHi ToTpeOy, a CIOPTYBHI 3aX0fiy, TaKi AK 3MaraHH:A
B Iapa-Kaparte € 3acobamu coriamisaril oci6 3 iHBamigHicTIO.
KpiM KOpeKIiliHO-KOMIIeHCAaTOPHOI, peKpealilfHO-0310pOB-
4oi Ta mpodiTaKTNIHOI PyHKII B aANITUBHOMY CIIOPTi BU-
Ji/IA0TD 1 iHIIi, AKi, Ha XKaJIb, B KapaTe He peani30BYThCA.
BaxnuBo BiIMITUTM i BIZIMB HO30JIOTiYHOI TPyNM Ha
crienngiky opraHisanii HaB4aJIbHO-TPEHYBAJIbHOTO IIPOLie-
Cy B Kapare Ta Ha J1oro nogaapiny edexruBHicTb. CaMme Biff
HO30JIOTIYHOI IPYINM 3a/IeXNUTh MOJAMBIINI Mi6ip METOAIB
i 3ac06iB, 110 6YAYTb BUKOPUCTOBYBATHCS, Ta MIPUHIUIIB i
¢byHKIIT, 1110 6yRAyTh peanisoBaHi y HaBYa/IbHO-TPEHYBa/Ib-
HOMY IIpoleci. 3riHO 3 JYMKOIO eKCIIepTiB, HailbinpII Ba-
TOMUMM IPUHINUIIAMUA PO3BUTKY 0cib 3 iHBamigHicTIO, AKI
peani3oBYIOTbCs B CIIOPTI, € IPIOPUTETHA PO/Ib COLiyMYy Ta
comiamizanis. Ile Mo)XHa TTOSCHUTHU TUM, IO 3aHATTS Ka-
pare B iHK/IIO3MBHII Ipymi ocobaM 3 iHBaTifHICTIO JAIOTD
MOXX/IMBICTh MaTy BIiMOBIZHMII CTATYC, OYTU 3aTydeHUMMN
O COliia/IbHOI CHICTEMI, KA B CBOIO Y€Pry, CIIPAB/IA€ Ha HUX
crcteModopMytounii BIvuB (popmyroun BifnoBifHe Mikpo-
cepenosuie). IIpu B3aemopii 3 cycminbcTBoM (Mikpocepe-
IOBUILEM) 0COOM 3 IHBaJIHICTIO MalOTh 3MOI'y BU3HAYUTU
XapakTepHi 111 cebe pucy, HAIIPUKIaL, TaKi K CaMOCBifo-
MiCTb, LIiHHICTh Opi€HTallil, aBTOHOMHICTb, @ TaKOX COLli-
anpHi BigHOCHHM. IIpo conianbHi BigHOCKHY (conianizanito)
0cib 3 iHBa/IiHICTIO MOYKHA CKAa3aTI, IO 1€ CTAHOBJIEHHS HE

3arajibHUX COIia/IbHUX SIKOCTEll, a BUHMKHEHHSA KOHKpeT-
HOT'O COLia/IBHOTO JNOCBify, AKMI1 3yMOBJIEHMII MiKPOCOLIiy-
MOM, B SIKOMY BOHM Iepe6yBaoTh. ToMy, BapTO 3a3HAYNUTH,
IO 3aHATTA B iHK/IIO3MBHIN I'PyIi JAIOTh MOX/IUBICTD CO-
1iajisyBaTUCA BCIM Y4aCHMKaM HaBYa/JIbHO-TPEHYBA/IbHOTO
IIpolLiecy He 3a/IeKHO Bif cTaHy 35opoB’sa. OTKe, 3MaraHHs,
110 iHTErpOBaHi B CHCTEMY 3arajIbHOrO KajJeHJApHOro Ija-
HY - Ile YMHHVKY, 0 GOPMY/ITIOITh OCHOBY IICHXOJIOT YHNX
3B’A3KiB BCiX y4acHMKIB Ta IlAfadiB 3MaraHb. ToMy Bap-
TO 3a3HAYUTH, 1O CIIOPT, Lie He juiie cucTeMa GQi3MIHMK
BIIPAB, aJIe i cUCTeMa BiJHOCUH Y CYCIJIbCTBI, AKi MarOTh
CBOI0 Ba)X/IMBY COLiaJIbHy pO/Ib Ta BM3HAYalTh CBOKO iH-
TerpaTUBHY (YHKIIiIO, K CKJIAJIOBY Ipollecy coliamizamnii
oci6 3 inBanigHicTio. IIpoTe, OCHOBHMM 3aBJaHHSIM 1HKIIIO-
3MBHOTO HaBYa/JbHO-TPEHYBaJIbHOIO NPOIECY B Kapare 3a-
JIUMIIAETHCA caMe coljianisanig oci6 3 imBamiguictio. Came
yepes CIiJIbHI 3aHATTA CIIOPTOM, B JAHOMY BUIIAfIKy KapaTe,
0co06M 3 IHBaTIAHICTIO 3SMOXKYTb MiABUIUTH CBOI a[JallTUBHI
MOXX/IMBOCTI COLliajtisanii 4yepes OTpMMaHHA HOBUX 3HaHb,
¢dhopMyBaHHA HOBMX YMiHb i HaBUYOK. BogHoYac couiym Ha-
BUUTHCA CHPUIIMATH iHBANiZHICTD AK CYCIIi/lIbHE ABUILE, a
0ci6 3 iHBa/TAHICTIO AK IIAPTHEPIB Y B3aeMOII.

BucHoBKM

Ha nigBumenus e(beKTMBHOCTi OpraHisanil iHK/IIO3MB-
HOTO HaBYaJbHO-TPEHYBa/JIbHOTO IPOLECY BIIMBAE IIpa-
BIJIbHO TifibpaHe MeTOROIOTiYHE Ta METORUYHE 3abesre-
JeHHsI, sIKe Ma€e CBOI 0COOMMBOCTI, 5K, IO-TIepIle, 3a/IeXaThb
Bifl HO30/IOTi9HOI TPyTIN, O-IPYTeE, XapaKTePU3YIOThCS Ipa-
BIIBHUM BMOOPOM 3ac00iB, METOAIIB, IPMHINIIIB Ta QYHK-
11114, 1[0 peai3oBYIThCA IIifl YaC 3aHATD, IO-TPETE, HAIIPAB-
JIeHi Ha colliaji3alio oci6 3 IHBaigHICTIO.

3a pesy/nbTaTaMy €KCIEPTHOTO OLiHIOBaHHA CIlelliarmi-
cTiB chepu Gi3n4HOI KYIBTYPH i CIOPTY BUSBIEHO OCHOBHI
¢GyHKIIT BUXOBaHHSA, L0 peaji30BYIOTHCA Ha 3aHATTAX 3 iH-
KJIIO3MBHOTO Kapare: KOpeKIiiiHo-KoMIeHcaTopHa (14,6%),
pexpearnBHO-0310poBYa (13,6%), npodinakrryana (13,4%);
BCTAQHOBJIEH]I OCHOBHI IIPUMHIUIN PO3BUTKY OCib 3 iHBasIiA-
HICTIO, IO peaisyloThCA IIifl 9aC 3aHATh: IPiOpUTETHA POIb
coniymy (31,33%) ta couiamisariis (28%).
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The purpose of the study: to determine the key principles
of methodological and systematic support for the organization
of an inclusive educational and training process for athletes with
disabilities in karate.

Materials and methods. The experts in the field of physical
culture and sports participated in the study, namely: honored
coach of Ukraine, honored worker of physical culture and
sports of Ukraine, chairman of the Sports Committee for People
with Disabilities of the Ukrainian Karate Federation, athletes
with disabilities who have the status of world champions and
Deaflympics champions, etc. All experts had sports (professional)
experience from 5 to 20 years. To achieve the purpose of the study,
the following methods were used: analysis and generalization of
scientific and methodological literature, the method of expert
evaluation, questionnaire surveys. Statistical analysis was
performed using the methods of mathematical statistics. Expert
evaluation was performed by the ranking method. The degree
of agreement of the experts was determined using the Kendall’s
coefficient of concordance.

Results. In the course of the study, the methodological and
systematic aspects of the organization of the inclusive educational
and training process for athletes with disabilities in karate were

determined. One of the main features in the organization of
karate training sessions among people with disabilities is their
nosological group. The further selection of means and methods
of educational and training work depends on the nosological
group. During inclusive training sessions, the greatest attention
is paid to correctional and compensatory (14.6%), recreational
and health (13.6%), and preventive (13.4%) work. At the same
time, no less important is the solution of such a problem as
the socialization of people with disabilities through sports, as a
system of relationships in society.

Conclusions. Properly selected methodological and
systematic support affects the effectiveness of the organization of
the inclusive educational and training process. This support has
its own characteristics, which, firstly, depend on the nosological
group, secondly, are characterized by the correct choice of
means, methods, principles and functions implemented during
classes, and thirdly, are aimed at the socialization of people with
disabilities.

Keywords: inclusive approach, athletes with disabilities,
nosological group, educational and training process,
methodological and systematic support, adaptive physical
culture, sports, karate.
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Abstract

The study purpose was to determine the effectiveness of a differentiated approach to aqua fitness classes with women

of the first period of adulthood.

Materials and methods. 30 adult women, whose average age was 30.57 years, took part in the study. The study was
conducted during 2019-2020. Anthropometric measurements included body length, body weight, chest, shoulder,

calf, thigh, waist, buttocks and wrist circumferences. To determine the overweight we calculated the body mass index.
Measurements were taken at the end of each mesocycle of wellness training. Statistical analysis covered determination
of mean, standard deviation, reliability of the differences (Wilcoxon signed-rank test).

Results. The effectiveness of a differentiated approach to aqua fitness classes was proven by improvement of women’s
body type. By the end of the study, there were no women with obesity class IT and underweight. The number of women
with obesity class I decreased by 3.33%. The number of women with normal body weight increased by 13.37%.

Conclusions. The implementation of a differentiated approach to aqua fitness classes with adult women has
significantly corrected their body proportions. This allows recommending a differentiated approach according to a

body type to implement into aqua fitness classes.

Keywords: aqua fitness, body type, differentiated approach, correction of body proportions, wellness classes.

Introduction

The current rate of society development leads to a deteri-
oration of the population health. In adulthood, involutionary
processes begin to appear in systems, organs and tissues (Lei-
ros-Rodriguez, Romo-Perez, Perez-Ribao, & Garcia-Soidan,
2019). This reduces motor activity and affects the physique
(Dorofeeva, Yarimbash, & Zavatska, 2018; Prylutska et al.,
2019). Deviation of body components from optimal values
negatively affects the physical and emotional state (Tomilina,
2016), and overweight exacerbates comorbidities (Anders,
Bedorta, & Brennan, 1992; Goncharova et al., 2020).

The most popular type of wellness classes that allows
women to improve their body type is aqua fitness (Ryzkova,
Labudov, Grznar, & Smida, 2018). Aqua fitness affect the
functional state of the body, the level of psycho-emotion-
al state. They are a major factor in slowing down the aging
process, maintaining good health and increasing physical

© Pirohova, K., Mykytchyk, O., Afanasiev, S., Omelchenko, O.,
Sydorchuk, T., Stepanova, 1., Kosheleva, O., 2021.
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activity (Shalaeva, Sazonova, & Krokhina, 2018; Andrieieva
et al., 2019; Goncharova et al., 2020; Vysotskaya, Shutova, &
Golubnichy, 2020).

Scientists have been actively researching the problems of
health-improving physical education with adults. The analy-
sis and systematization of modern fitness programs on health
physical culture with women of mature age were carried out
in the studies of Martyniuk (2016), Tkachuk, Soverda, Stepa-
niuk, and Kozibroda (2019), Belyak, Hrybovska, Muzyka,
Ivanochko, and Chekhovska (2018).

There are number of scientific studies that substantiate
the criteria for differentiation in physical education process
with different group of people. Among the criteria for differ-
entiation, experts note the following: low adaptive capacity of
the organism (Kanishcheva, 2011), genetic factors (Dargatz &
Rowekam, 2017; Krutsevich & Marchenko, 2020), hereditary
factors (Borovik, 2013), the rate of biological development
(Sitovsky, 2008) and physique (Ryabchenko, 2011; Trotsenko
& Pivovarov, 2018).

Scientists from different countries (Leiros-Rodriguez et
al,, 2019; Andrieieva et al., 2019; Goncharova et al., 2020; Vy-
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sotskaya et al., 2020; Foulis et al., 2021) confirmed data about
the expediency of using body type indicators as a criterion
for the differentiation in the process of physical education.
However, these works do not reveal the features of differenti-
ated approaches to aqua fitness classes with women of the
first period of adulthood with different body types.

The study purpose was to determine the dynamics of
adult women’s physique under the influence of aqua fitness
classes using a differentiated approach to training depending
on their body type.

Materials and methods

Study participants

The study involved 30 women of the first period of adult-
hood. Women were divided by body type into 3 subgroups
of 10 people each. The first subgroup included 10 women
of normosthenic body type with normal body weight. The
second subgroup involved 3 women of asthenic body type
(1 woman with dystrophy of II degree and 2 ones - with dys-
trophy of I degree) and 7 women of normosthenic type with
body weight at the lower limit of normal. The third subgroup
comprised 10 women of hypersthenic body type (7 women
with obesity class I and 3 ones — with obesity class II). The
average age of women was 30.57 + 3.63 years. All study par-
ticipants gave written consent to participate in the study.

Study organization

The study was conducted during 2019-2020 years in fit-
ness-club Sport Life in Dnipropetrovsk region (Ukraine). A
differentiated approach was introduced in aqua fitness classes
with women of mature age. The aim is to increase the level of
physical state due to a marked improvement of women's mor-
phological parameters according to a body type and improve-
ment of the functional capabilities, the development of physical
qualities. For women of asthenic type we proposed to tone mus-
cle tissue and increase body size, for women of normosthenic
type - to maintain the current level of body size, for women of
hypertensive type — reduction of the comprehensive body size).

The whole health and training process was divided into
three stages — preparatory, basic and supporting. The main
stage was divided into mesocycles. Mesocycles contained
loading and recovery microcycles. During the loading mic-
rocycles, the volume, intensity, nature of motor activity, start-
ing positions and equipment were gradually varied, increased
and became more complicated.

Wellness classes were conducted three times per week for
45 minutes. Classes were designed according to the complex
type of lesson.

The duration of the preparatory part of class was 10 min-
utes Heart rate ranged from 100 to 120 beats per minute.
The main task is to prepare the body, muscles and joints to
perform the main load.

The content of the main part was aimed at correcting
morphological parameters according to the body type of
women. Duration - 25 minutes.

Classes for women of asthenic type were aimed at ton-
ing muscle tissue and increasing the overall size of the body,
improving the functional capabilities and development of
physical qualities. Cyclic, acyclic, strength and complex coor-
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dination exercises were used. The exercises were aimed at the
simultaneous work of large muscle groups of the legs, torso
and arms. During the first two months of training (the stage
of achieving the physical shape), women performed exercises
without equipment at an average and above the average pace.
Rest pauses between series of exercises lasted 15 seconds.
From the third month (the stage of maintaining the physical
shape), women performed 70-80% of exercises with equip-
ment (Noodles, Aqua-jogger, Aqua-dumbbell). Intensity of
loads was average and above the average. Rest pauses be-
tween series of exercises lasted 10-15 seconds. Heart rate
ranged from 120 to 130 beats per minute. The amplitude of
performance varied from above to maximum and vice versa.

Women of normosthenic type were offered strength
endurance, cyclic, acyclic and high-intensity coordination
exercises. It was taken into account that women of this type
of physique need to maintain the existing level of body
size, functional state of the cardiovascular and respiratory
systems. During the stage of achieving the physical shape,
women performed exercises without equipment at above the
average (heart rate was 120-130 beats per minute) and high
pace (heart rate was 130-160 beats per minute). At the stage
of maintaining the physical shape, 50% of exercises were per-
formed with equipment with a high pace. Depending on the
type of exercise, the rest between series was 5-10 seconds, the
amplitude of performance varied from minimum to average,
from average to maximum, from maximum to minimum.

Hypertensive type of women required weight loss and size
parameters. They used cyclic aerobic exercises of strength en-
durance focus, acyclic exercises and exercises of complex-coor-
dination focus with high and average intensity. During the stage
of achieving the physical shape, women performed exercises
without equipment with average pace (heart rate was 90-120
beats per minute). Rest between series was 15-20 seconds de-
pending on the type of exercise. At the stage of maintaining the
physical shape, exercises were performed at a higher than the av-
erage (heart rate was 120-130 beats per minute) and high (heart
rate was 130-160 beats per minute) rates. Aqua fitness exercises
were varied: 30% — with equipment and 70% - without equip-
ment. Depending on the type of exercise, the rest between series
was 10-15 seconds, the amplitude varied from minimum to av-
erage, from average to maximum, from maximum to minimum.

The final part of the class lasted 10 minutes. The main
task was to return to the initial state of pulse and respiration,
to relieve muscle tension.

The current control was performed three times during
the study - at the end of each mesocycle (on November, on
December, on February). The dynamics of physique indica-
tors of adult women under the influence of a differentiated
approach was studied. The program of aqua fitness classes
was corrected according to the results of current control.

Anthropometric examination was performed by stand-
ard devices according to the known unified method: chest
(cm), shoulder (cm), calf (cm), thigh (cm), waist (cm), but-
tocks (cm) and wrist (cm) circumferences with measuring
tape; body weight (kg) was determined with medical scales.
To determine the overweight the body mass index was calcu-
lated (Krutsevich, Vorobjov & Bezverhnya, 2011).

Assessment of body shape harmony was performed by cal-
culating the index of proportionality of circumferential sizes by
dividing the value of body length (cm) to the circumferential
sizes of different body parts (cm) and comparing actual and
normative values (Krutsevich, Vorobjov, & Bezverhnya, 2011).
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Table 1. Dynamics of body composition of women from the first subgroup (n = 10)

Current control

Current control

Current control

Indicat (Se Ilt:::giaztg 19) No. 1 (November No. 2 (December No. 3 (February Final (;l)t; 0()March
ndicators P 2019) 2019) 2020)
Xzts
62.75 £ 5.45 62.40 + 5.30 61.71 £5.08 60.80 +4.71
. /xS, AU Eo. 60.10 + 4.98*
Body weight, kg p<001 p< 0.05
p<0.05
92,75 + 2.39 262 42,36 22.37 £2.30 22.04 £2.17
75+ 2. .62 + 2. 21.79 £ 2.20%
3 2
Body mass index, kg / m p< 001 p< 0.05
p < 0.05
Chest circumference, cm 88.60 + 4.65 88.50 + 4.50 88.40 + 4.14 88.30 + 4.19 88.20 + 4.08
28.40 £ 3.20 27.80 £ 2.90
28.50 +3.37 26.80 + 2.90 26.40 + 3.06*
Shoulder circumference, cm p < 0.05
p< 0.05
p< 0.01
67.80 £ 6.11 66.60 £ 5.74
68.80%6.27 65.40 £5.34 64.60 + 5.32*
Waist circumference, cm p< 0.05
p < 0.01
p < 0,01
55.80 + 6.91 55.20 + 6.73 54.40 + 6.54 53.70 + 6.30 5340 + 6.24*
Thigh circumference, cm
p < 0.05 p< 0.01
Buttocks circumference, cm 89.20 £ 17.18 88.60 £ 17.12 88.10 £ 17.28 87.20 + 16.88 86.10 + 16.54
Calf circumference, cm 33.50 £ 4.14 33.40 £ 4.27 33.30 £ 4.16 32.80 +4.29 32.50 +4.35
16.00 + 0.82 16.10 + 0.74 16.20 + 0.79 16.30 + 0.67 16.40 + 0.70*
Wrist circumference, cm
p < 0.05 p< 0.01
* — statistically significant difference between the initial and final indicators.
Table 2. Dynamics of body composition of women from the second subgroup (n = 10)
Initial data Current control Current control Current control Final data (March
Indicators (September 2019) No. 1 (November No.2 (December No. 3 (February 2020)
2019) 2019) 2020)
Xz*s
Body weight, kg 63.50 £ 7.56 63.20 £ 7.04 62.80 £ 7.37 62.10 £7.12 61.60 +£7.34
25.38 + 1.52 21.95 + 1.39 21.81 + 1.30 21.57 + 1.19 21.38 + 1.00*
Body mass index, kg / m?
p < 0.05 p< 0.01
Chest circumference, cm 86.30 £ 6.43 86.20 £ 6.36 86.00 £ 5.71 85.90 £+ 5.62 85.80 £5.38
29.20 +£3.27 28.20 £2.94
29.80 £ 2.85 27.50 £ 2.99 26.80 + 2.50*
Shoulder circumference, cm p < 0.05
p< 001
p< 0.01
+ *
Waist circumference, cm 71.00 + 10.11 70.10 +9.67 69.10 +9.48 68.20 +8.16 66}')9 o
61.00 £ 9.41 59.90 £ 8.98 59.10 + 8.46 57.90 £+ 8.19 56.90 + 7.45*
Thigh circumference, cm
p< 0.05 p< 0.05
94.40 £4.27 93.60 + 4.07 92.50 £ 4.20
s ci . 005 90.60 + 3.64 90.80 + 3.68*
Buttocks circumference, cm p< O p< 0.01
p< 0,01
+ *
Calf circumference, cm 34.50 £ 8.47 33.90 £ 8.20 33.80 £7.76 33.20 £ 7.57 333)2 _070;14
+ *
Wrist circumference, cm 15.20 £ 1.89 15.30 £ 1.89 15.40 £ 1.90 15.50 £ 1.38 15;33 _01027

* — statistically significant difference between the initial and final indicators.
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Table 3. Dynamics of body composition of women from the third subgroup (n = 10)

Current control

Current control Current control

Indicat (Sehtl;::::gaztgl 9) No. 1 (November No. 2 (December  No. 3 (February Final (;e(l)t;()()MarCh
ndicators P 2019) 2019) 2020)
Xts
93.50 + 14.39 92.40 + 14.18 90.40 + 13.95 88.50 + 14.25 87.30 + 13.82*
Body weight, kg
p< 0.05 p< 0.01
31.45 + 3.36 31.08 + 3.29 30.40 + 3.21 29.74 + 3.29 29.34 + 3.14*
Body mass index, kg / m?
p < 0.05 p< 0.01
) 101.10 £ 11.06*
Chest circumference, cm 106.50 + 13.50 150.10 £ 12.78 130.50 £ 12.38 102.30 £ 11.91 p< 001
36.40 + 5.25 35.60 +4.97 34.60 +4.33 33.40 + 3.53 32.50 + 3.17*
Shoulder circumference, cm
p< 0.05 p< 0.01
91.50 + 11.76 90.50 + 11.54 88.70 + 10.94 87.80 + 10.28 86.70 + 10.07*
Waist circumference, cm
p < 0.05 p< 0.01
68.40 +9.32 68.00 +9.01 66.50 + 8.67 65.20 + 8.92 63.60 + 8.35*
Thigh circumference, cm
p< 0.05 p< 0.01
+ *
Buttocks circumference, cm 113.70 + 14.35 112.60 + 14.09 111.00 + 13.70 109.50 + 13.26 107;12 _01031'01
Calf circumference, cm 41.90 £ 8.02 41.80 £7.80 4130+ 7.24 40.90 £ 7,16 40.20 £ 7.24
19.80 + 1.69 19.60 + 1.84 19.50 + 1.72 19.10 + 1.37 18.90 + 1.45*
Wrist circumference, cm
p< 0.05 p< 0.01
* — statistically significant difference between the initial and final indicators.
80
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Fig. 1. Dynamics of changes in body mass index of adult women, %

Statistical analysis

Study results were processed using the “Data Analysis”
package of Microsoft Excel spreadsheets. Descriptive statis-
tics (mean and standard deviation) were determined. The
reliability of the differences was estimated by the Wilcoxon
signed-rank test; the withdrawal was considered to be reliable
atp < 0.05-0.01 (Byshevets et al., 2019).

Results

In order to determine the effectiveness of a differentiated
approach in aqua fitness classes with women of mature age,
we studied the dynamics of their body type indicators.

132

Analysis of the dynamics of body composition of wom-
en from the first subgroup of normosthenic type (Table 1)
during the current control no 2 showed a statistically sig-
nificant decrease in shoulder circumference and waist (p <
0.05). Current control no 3 recorded a statistically significant
improvement in body weight, body mass index (p < 0,01),
shoulder circumference, waist, thigh and wrist (p < 0.05). At
the end of the study, statistically significant improvement (p
< 0.05-0.01) was determined in body mass index, shoulder,
thigh, waist and wrist circumferences within the age norm.

Women from the second subgroup (Table 2) mostly
needed to tone their muscle tissue. Statistically significant
changes in the circumferential parameters of the shoulder

TM®B, 2021, Tom 21, Ne 2
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(p < 0.05) and buttocks (p < 0.4) were recorded at the stage of
the second current control. Current control no 3 determined
an increase in muscle tone of shoulder (p < 0.01), thigh
(p < 0.05), buttocks (p < 0.01) circumferences. At the end
of the study we recorded a statistically significant improve-
ment in body mass index (p < 0.01), shoulder (p < 0.01),
waist (p < 0.05), thigh (p < 0.05), buttocks (p < 0.01), calf
(p < 0.05) and wrist (p < 0.05) circumferences in women of
this subgroup.

Women of the third subgroup required weight loss and
circumference parameters (Table 3). Current control no 1
and 2 recorded statistically insignificant changes in women's
circumference parameters. Current control no 3 revealed a
statistically significant decrease in body weight (p < 0.05),
body mass index, shoulder, waist, thigh, wrist (p < 0.05) cir-
cumferences. At the end of the study, all body parameters
of women (except for curl circumference) had a statistically
significant improvement (p < 0.01).

In order to assess the effectiveness of the implemented
differentiated approach in aqua fitness with women of the first
period of adulthood, the dynamics of changes in their body
mass index was estimated. At the end of the study, there were
no women with obesity class IT and underweight. The number
of women with obesity class I decreased by 3.33%. The num-
ber of women with normal body weight increased by 13.37%.

Discussion

Researchers have shown that most women of the first pe-
riod of adulthood choose aqua fitness to increase their level
of motor activity and improve body composition (Ryzkova et
al., 2018; Shalaeva et al., 2018; Vysotskaya et al., 2020). This
causes a necessity of the development of new modern pro-
grams of wellness classes for women, taking into account the
indicators of their physique (Dorofeeva et al., 2018; Byshevets
et al., 2019; Leiros-Rodriguez et al., 2019; Andrieieva et al.,
2019; Goncharova et al., 2020).

We have developed and implemented a differentiated ap-
proach to aqua fitness classes with women of the first mature
age, depending on their body type. This approach also took
into account the compositional constitution of the body. The
intensity of the load, the pace and time of exercise and com-
bination performance, the number of repetitions, the alterna-
tion of working positions and rest intervals depended on the
body type of women.

The results of the study show that at the end of the study,
the majority of women had a normal body weight. Body
mass index in 100% of women of the first and second sub-
groups was within normal limits. In the third subgroup, 10%
of women had this indicator within normal limits, 50% had
overweight, and 40% had obesity class L.

We have confirmed scientists’ data (Shalaeva et al., 2018;
Andrieieva et al., 2019; Vysotskaya et al., 2020) that aqua fit-
ness has a positive effect on women’s physique.

Knowledge about the impact of fitness on the correction
of physical condition of overweight women (Borovik, 2013;
Andrieieva et al., 2019; Goncharova et al., 2020) were further
developed. Information about methods of physical training
with use physical activity of various types based on body
composition (Shutova & Vysotskaya, 2019), some issues of
complex aqua fitness classes to improve women’s physical
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fitness (Shalaeva, et al., 2018; Podrihalo et al., 2020) were
continued.

Scientific data (Hakman, Duditskaya, Slobozhaninov &
Kovtun, 2020; Kostrzewa-Nowak, Nowakowska, Zwierko,
Rybak, & Nowak, 2020) have confirmed that aqua fitness
classes are the most effective for improving the physical state
of adult women.

Information about the features of building a comprehen-
sive program of wellness training for adult women (Artemy-
eva, Latvinska & Moshenska, 2020; Prylutska et al., 2019),
the positive impact of aqua fitness on adult women’s body
(Kashuba et al., 2019; Sarah, Derek & Katie, 2019; Williams,
Barreria & Tseh, 2020) was extended and supplemented.

Conclusions

The implementation of a differentiated approach to aqua
fitness with women of the first period of adulthood has sig-
nificantly adjusted their body proportions. To the end of the
study, there were no women with obesity class II and under-
weight. The number of women with obesity class I decreased
by 3.33%. The number of women with normal body weight
increased by 13.37%.

According to women’s body type we determined statisti-
cally significant improvements of their anthropometric pa-
rameters. Women with normosthenic body type had statisti-
cally significant improvement in body mass index, shoulder,
thigh, waist and wrist circumferences within the age norm.
A statistically significant improvement in body mass index,
shoulder, waist, thigh, buttocks, calf and wrist circumferences
was recorded in women of asthenic body type. Women with
hypersthenic body type had statistically significant improve-
ment of all body parameters except for curl circumference.

This indicates the effectiveness of the implement-
ed differentiated approach in aqua fitness with women of
these subgroups and allows recommending it for further
implementation.
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ANHAMIKA NOKA3HUKIB TN1OBYAOBU XKIHOK MEPLUOIO NMerioAgy
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Y crarri npepcrab/ieHi 3MiHM NOKa3HUKIB Tino6yn01m
JKIHOK IIepIIOro Iepiofly 3piZoro BiKy Iijj BIVIMBOM 3aHATDb
axBagiTHeCOM.

Merta gOCTif)KeHH:A — BU3HAYNTY e(eKTUBHICTD IudepeH-
1L[i/TOBaHOTO MiIXOAY O 3aHATh aKBadiTHECOM 3 KiHKaMu Iep-
II0TO IIepiofly 3pinoro BiKy.

Marepian i merogu. Y pocnimxenHi B3 ydactb 30 xi-
HOK IIEPIIOTO IEPIOAY 3Pilloro BiKy, CEpefHil BiK SAKUX CKIaB
30,57 * 3,63 poxkiB. JJocmiyKeHHA TPOBOAMIOCH MpOoTArom 2019-
2020 pokiB. AHTpOIIOMeTpUYHI BUMipIOBaHHA BM3HA4Ya/IU JIOB-
KVHY TiJIa, Macy Tila, OKpY)XHICTb IPy/HOI K/TITKH, 00XBArT IUIeya,
TOMIJIKM, CTeTHa, TaIii, CifHMID Ta 3 ACTKY. [I/Is1 BUSHAYEHHS
HAaABHOCTI HaJJIMIIKOBOI Bary po3paxyBaslCs iHEKC Macy Tia.
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BM3HAYEHH: CepeHbOrO, CepeHbOKBAIPAaTNYHOTO BiIXM/IEHH ],
TOCTOBipHOCTI BiiMiHHOCTeI (t-KpuTepiit BinkokcoHa).

Pesynbratu. EdexTnBHicTb AudepeHniiioBaHOrO MAXOAY
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BucnHoBku. BripoBakeHH: [uQepeHIiioBaHOTO MAX0Y
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akBagiTHECOM.
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Abstract

Purpose. The Oslo Sports Trauma Research Center (OSTRC) handball injury prevention exercise is an evidence-based
injury prevention exercise designed to prevent handball injury. This study aimed to assess the implementation of the
OSTRC handball injury prevention exercises among professional handball players in the Gulf Cooperation Council

(GCC) countries.

Materials and methods. A web-based survey to acquire information regarding the implementation of OSTRC
handball injury prevention exercises was distributed to 267 professional handball players in six GCC countries.
Results. A total of 250 handball players from the GCC countries responded to the survey (response rate 93.6%). The
mean (+SD (Standard Deviation)) of the total implementation score was 13 (+2.558), with no statistically significant
difference between the GCC countries, with a P-value of 0.123. The highest mean score was shown from Bahrain at
13.60 (£2.614), while the lowest was from Qatar at 12.10 (£2.427).

Conclusions. A low implementation level of the OSTRC handball prevention exercises among the handball players in

the GCC countries was reported in the current study.

Keywords: athletic injuries, surveys and questionnaires, exercises, sports.

Introduction

Handball is a sports game founded in 1946 and for the
first time in the Olympic games in 1972 (Luig et al., 2018).
The fam of this sport game has increased in recent years, and
currently, worldwide there are 25 million players (Moller,
Attermann, Myklebust, & Wedderkopp, 2012), including
male, female, senior, and youth players (Alesi et al., 2019).
There are multiple beneficial effects derived from handball
practice, such as improvements in cardiovascular, metabolic,
muscular, and psychosocial health (Engebretsen et al., 2013;
Hornstrup et al., 2019; Pévoas et al., 2012), this sport game
presents a high injury risk (Kniubaite, Skarbalius, Clemente,
& Conte, 2019). Mainly because of high-intensity specific
demands, like change in direction, jumps with abrupt land-
ings and repetitive throws, frequent physical contact with
other players (Fredriksen, Cools, Bahr, & Myklebust, 2020;
Tsigilis & Hatzimanouil, 2005). Low physical fitness, wrong
technique, lack of flexibility, and inadequate rehabilitation
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treatment of injuries have been reported as risk factors re-
lated to the occurrence of injuries (Ekstrand, 2013; Higglund
et al,, 2013). Also, the high intensities and training volumes
increase the injury incidence (Hagglund et al., 2013). In this
regard, injuries are associated with negative results like team
success reduction (Bahr & Holme, 2003), costs increased re-
lated to treatments (Qiestad, Holm, & Risberg, 2018), and the
risk of suffering from new injuries (O’Brien, Finch, Pruna,
& McCall, 2019). Besides, injuries have long-term health
consequences influencing the quality of life and career (Van
Mechelen, Hlobil, & Kemper, 1992). Therefore, a key positive
impact for both players’ and teams performance in reduc-
ing the injury incidence. To comprehensively address this
issue, important to apply injury prevention approach (Roald
Bahr, Clarsen, & Ekstrand, 2018). Van Mechelen et al. (Van
Mechelen et al., 1992) confirmed that developing effective
injury prevention strategies analysis as the first step, analysis
several studies of handball players’ injury profile, showing
the incidence of 4.1 to 12.4 injuries per 1000 hours overall
exposure (Giroto, Hespanhol Junior, Gomes, & Lopes, 2017;
Olsen, Myklebust, Engebretsen, & Bahr, 2006; Rafnsson,
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Valdimarsson, Sveinsson, & Arnason, 2019) confirming that
match injury incidence is significantly higher than training
injury incidence. Additionally, the lower extremities inju-
ries more than upper extremities injuries, affecting the ankle,
knee, and head, with ligament sprains and muscle strains
being the most type of injuries (Giroto et al., 2017; Hopkins,
Marshall, Quarrie, & Hume, 2007; Olsen et al., 2006). De-
spite the good number of epidemiological studies focused
on handball players, there is a discrepancy of definitions ad-
dressing injuries and data collection procedures, which sug-
gests a requirement to perform a more detailed study of the
injury profile in handball to expand and clarify the present
knowledge regarding handball injuries.

Injuries are considered a complex (Mayer, Rithlemann,
& Jager, 2019) produced by the interaction of multiple risk
factors (O’Brien et al,, 2019), where players’ characteristics
(e.g., gender or age) are the foremost influential ones (Nielsen
& Yde, 1988), can be explained by different game behaviours
and physical contact among players (Rafnsson et al., 2019).
Additionally, training load performed by the players during
matches and training sessions should be taken into consid-
eration when injury risk factors are analysed (O’Brien et al.,
2019) surveyed to analyse the implementation of evidence-
based injury prevention exercises to commonest injuries
among soccer coaches and players. A significant amount of
research was conducted to better understand sports specific
injuries, body parts most at risk, how these injuries occur,
what causes them and how to prevent them. Therefore, this
paper aims to assess the implementation of Oslo Sports Trau-
ma Research Center (OSTRC) handball injury prevention
exercises among in professional handball players in the Gulf
Cooperation Council (GCC) countries.

Materials and methods

Survey Development

To the authors’ knowledge, no validated surveys are ad-
dressing the implementation of injury prevention exercise
among worldwide handball players. Therefore, a survey was
developed specifically for the current study. Respondents
were prompted to answer every question provided in the sur-
vey before the next set of questions was presented. A respond-
ent should answer a maximum of 33 questions categorized
into three sections: (1) the study invitation and participation
agreement, (2) socio-demographics questions, and (3) the im-
plementation of OSTRC handball injury prevention exercises.

Items were in the form of multiple-choice questions and
scoring of each item was dichotomous (correct answer = 1;
incorrect answer = 0). The maximum score of the survey is
the sum of all items (a score of 27) and transformed into a
percentage score for ease of data analysis and data reporting.
When questions are answered correctly, higher scores reflect
more implementation and knowledge (possible range of cor-
rect answers 0-27). The respondents were able to see the total
score, correct answers, and the questions they missed imme-
diately after submission. The survey was available in English
and Arabic language supported by videos demonstrating each
exercise. This project was reviewed and ethically approved by
the Biomedical Ethics Committee at Umm Al Qura Univer-
sity. Approval Number. HAPO02K012202010465. A consent
was obtained from each participant included in the study
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before data collection begins. After obtaining permission
from each participant and assuring their confidentiality, the
participants were then asked to fill out the questionnaire.
All participants were informed that their participation was
entirely voluntary and confidential.

Survey Dissemination

A survey invitation was distributed through the Saudi
Arabia, UAE, Kuwait, Bahrain, Oman, and Qatar Handball
Federation. The invitation provided a brief background about
the survey and encouraged to participate. Once the partici-
pants read the scope and aim of the survey, they were asked to
provide informed consent and access the survey. The survey
was filled anonymously and electronically via a web-based
form. Responses were collected from June to October 2020.

Sample Size and Statistical analysis

Considering a 6% margin of error at a 95% confidence
level, 267 professional handball players in six GCC countries
were invited to participate.

Responses were organized in Microsoft Excel 2010 (Mi-
crosoft Corporation, Redmond, Washington, USA) and ana-
lysed using Statistical Package for the Social Sciences (SPSS)
version 24.0 (IBM Corp., Armonk, New York, USA). De-
scriptive statistics were computed to describe the sample
characteristics and survey data. One-way Welch ANOVA
was used to determine differences in the overall survey score.

Results

A total of 250 handball players from the GCC countries
responded to the survey (response rate 93.6%). The highest
percentage of the participants (20.4%) was from Saudi Arabia,
while participation from the remaining GCC countries was
almost similar (around 16% from each), as shown in table (1).

The rate of implementation of each of the OSTRC injury
prevention exercises is shown in table (2). Overall, the imple-
mentation rate ranged from 44.8% for the Y fall exercise to
55.6% for the jump and push, and shoulder rotation exercises
at 55.6% for each, as shown in table (2).

The comparison among the GCC countries with respect
to the mean of the total implementation score is shown in
table (3). The mean (£SD) of the total implementation score
was 13 (+2.558). Generally, there was no statistically signifi-
cant difference between the GCC countries in the mean of the
total implementation score, with a P-value of 0.123. The high-
est mean score was shown from Bahrain at 13.60 (+2.614) fol-
lowed by the United Arab Emirates (UAE) at 13.34 (+2.640).

Table 1. Frequencies and percentages of all participant from
different countries of the Gulf Cooperation Council

Indicators Frequency Percent
Saudi Arabia 51 20.4 %
Bahrain 42 16.8 %
Kuwait 42 16.8 %
Oman 34 13.6 %
Qatar 41 16.4 %
United Arab Emirates 40 16.0 %
Total 250 100.0 %
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Table 2. Percentages and frequencies for different points

Exercises Frequency (%)
129 (51.6 %)
122 (48.8 %
119 (47.6 %

)
)
139 (55.6 %)
)
)

Triangle run

Run with backwards throws

Run with foot plant

Jump & push

Side lying rotation

Bow and arrow

Shoulder external rotation

Push up passes

Single-leg deadlift with partner
Backwards throws

Forwards speed-skating jumps
Run and jump: Double-leg landing
Rotating jump with push: Double-leg landing
Hip flexors stretch +

114 (45.6 %
134 (53.6 %
139 (55.6 %)
119 (47.6 %)
138 (55.2 %)
128 (51.2 %)
131 (52.4 %)
133 (53.2 %)
124 (49.6 %)
116 (46.4 %)

Shoulder press 126 (50.4 %)
Shoulder external rotation+ 115 (46.0 %)
Push up passes+ 116 (46.4 %)
Drop & catch 121 (48.4 %)
Bounding 119 (47.6 %)

132 (52.8 %)
114 (45.6 %)
138 (55.2 %)
112 (44.8 %)

Run and jump: Single-leg landing

Rotating jump with push: Single-leg landing
Kneeling lunge with rotation

Y fall

Overhead shoulder strength 130 (52.0 %)
Push up + backwards toe walk 126 (50.4 %)
Backwards throwing + 117 (46.8 %)

Table 3. Comparison among the Countries of the Gulf
Cooperation Council with respect to total score.

Indicators N Mean SD Median Min Max *P-value
Saudi Arabia 51 12.86 2.615 13 8 20
Bahrain 42 13,60 2614 14 7 18
Kuwait 42 13.02 2.523 13 8 19
Oman 34 13.06 2.348 14 8 18 0.123
Qatar 41 12.10 2.427 12 7 17
United Arab 40 1343 2640 13 8 18
Emirates
Total 250 13.00 2.558 13 7 20

Table note: * One-way analysis of variance (ANOVA).

On the other hand, the lowest implementation rate was found
in Qatar at 12.10 (£2.427).

The comparison between the GCCs by the implemen-
tation of each exercise is shown in table (4). Overall, there
were no significant differences between the GCCs in the im-
plementation rates of all the addressed exercises since all P
values were >0.05. A borderline significant difference (0.056)
was shown with the run and jump: single-leg landing exer-
cise, being highly implemented in Saudi Arabia at 60.8%, and
the lowest in UAE at 37.5%.

Discussion

This study aimed to assess the level of implementation
of the OSTRC handball injury prevention exercises among
handball players in the GCCs, and to the best of our knowl-
edge, this is the first study to address this topic. The results
revealed low implementation rates of the assessed exercises
that ranged from 44.8% to 55.6%.

The scarcity of similar data in the literature makes com-
paring the current study findings difficult. However, in line
with the current study findings of low implementation rates
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of handball injury prevention exercises, previous randomized
controlled trials (RCTs) showed that despite the high effec-
tiveness of the evidence-based injury prevention training
in reducing musculoskeletal injuries by approximately 40%,
such training has limited public health impact (Emery, Roy,
Whittaker, Nettel-Aguirre, & Van Mechelen, 2015; Rossler
et al,, 2014; Soomro et al., 2016). This is mainly because the
training is not widely or properly implemented or sustained
(Donaldson & Finch, 2013; Finch & Donaldson, 2010).
Unfortunately, the reasons for non-implementation in the
current study were not addressed. A recently published study
by Ageberg E et al. (Ageberg et al., 2019), suggested that activi-
ties to facilitate the implementation of an injury prevention in-
tervention for team handball players should focus on ensuring
that both the players and coaches know and understand the
principles, importance, and benefits of such training. In ad-
dition, Joy EA et al. (Joy et al,, 2013) reported that inadequate
implementation knowledge is one of the major obstacles for
adopting a prevention program for anterior cruciate ligament
injury. Therefore, based on the current study results it is highly
recommended that the OSTRC handball injury prevention
program should reach and involve all stakeholders, including
players, coaches, and clubs and governing bodies. Moreover,
for promoting the implementation, it is essential to assure
understanding of the relevant benefits of the injury preven-
tion exercise program for all stakeholders, enhancing program
fidelity, and encouraging maintenance by establishing policies
and procedures at the team, club, and governing body levels.
As with any study, the current study has its limitations.
Besides handball players, who were invited to participate in this
study, coaches and physical therapists are other relevant partici-
pants potentially affecting the success of the implementation,
however, they were not included in the current study. In addi-
tion, implementation of a prevention program is a complex pro-
cess and the word ‘implement, which was assessed in the cur-
rent study, is only facet. Therefore, future research should aim to
more precisely define and allocate the varied factors contribut-
ing to concepts such as program usage, feasibility, or suitability.
Despite these limitations, this is the first study in this area, and
data was collected from handball players from the whole GCCs,
therefore, the result could be generalized to the region.

Conclusions

Overall, the implementation levels of the OSTRC hand-
ball prevention exercises among the handball players in the
GCC countries is considered low. Future studies addressing
the barriers for non-implementation and how to overcome
them are needed.
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Table 4. Comparison among the Countries of the Gulf Cooperation Councilwith respect to different points.

Countries
. Saudi . .
Indicators Arabia Bahrain Kuwait Oman Qatar UA.E P-value
(n=51) (n=42) (n=42) (n=34) (n=41) (n =40)
. 25 24 25 14 21 20
Triangle run 49.0% 57.1% 59.5% 41.2% 51.2% 50.0% 0.664
. 25 19 19 16 23 20
Run with backwards throws 49.0% 45.2% 45.2% 47.1% 56.1% 50.0% 0.928
. 25 26 22 13 13 20
Run with foot plant 49.0% 61.9% 52.4% 38.2% 31.7% 50.0% 0.097
29 23 20 22 17 28
Jump & push 56.9% 54.8% 47.6% 64.7% 41.5% 70.0% 0111
. . 26 20 15 14 17 22
Side lying rotation 51.0% 47.6% 35.7% 41.2% 41.5% 55.0% 0.508
26 21 20 22 24 21
Bow and arrow 51.0% 50.0% 47.6% 64.7% 58.5% 52.5% 0.689
. 26 24 27 15 23 24
Shoulder external rotation 51.0% 57.1% 64.3% 44.1% 56.1% 60.0% 0-564
28 20 18 18 18 17
Push up passes 54.9% 47.6% 42.9% 52.9% 43.9% 42.5% 0.777
. . 26 25 26 18 19 24
Single-leg deadlift with partner 51.0% 59.5% 61.9% 52.9% 46.3% 60.0% 0.670
31 28 20 15 17 17
Backwards throws 60.8% 66.7% 47.6% 44.1% 41.5% 42.5% 0.089
. 25 19 24 17 22 24
Forwards speed-skating jumps 49.0% 452% 57.1% 50.0% 53.7% 60.0% 0.775
. _ 23 29 17 20 20 24
Run and jump: Double-leg landing 45.1% 69.0% 40.5% 58.8% 48.8% 60.0% 0-081
Rotating jump with push: Double-leg 24 22 17 21 22 18 0.510
landing 47.1% 52.4% 40.5% 61.8% 53.7% 45.0% :
. 23 23 20 11 18 21
Hip flexors stretch + 45.1% 54.8% 47.6% 32.4% 43.9% 52.5% 0.461
25 2 24 13 20 22
Shoulder press 49.0% 52.4% 57.1% 38.2% 48.8% 55.0% 0.660
. 25 22 17 19 16 16
Shoulder external rotation+ 49.0% 52.4% 40.5% 55.9% 39.0% 40.0% 0.534
18 19 20 19 19 21
Push up passes+ 35.3% 45.2% 47.6% 55.9% 46.3% 52.5% 0-493
22 16 22 20 17 24
Drop & catch 43.1% 38.1% 52.4% 58.8% 41.5% 60.0% 0.218
. 27 18 21 17 15 21
Bounding 52.9% 42.9% 50.0% 50.0% 36.6% 52.5% 0-621
. . . 31 24 24 22 16 15
Run and jump: Single-leg landing 60.8% 57.1% 57.1% 64.7% 39.0% 37.5% 0-056
. . . . 26 20 22 12 15 19
Rotating jump with push: Single-leg landing 51.0% 47.6% 5.4% 35.3% 36.6% 47.5% 0.507
. . . 27 23 18 23 23 24
Kneeling lunge with rotation 52.9% 54.8% 42.9% 67.6% 56.1% 60.0% 0.391
21 13 26 17 15 20
Y fall 41.2% 31.0% 61.9% 50.0% 36.6% 50.0% 0-064
25 25 23 16 22 19
Overhead shoulder strength 49.0% 59.5% 54.8% 47.1% 53.7% 47.5% 0.854
22 23 2 18 21 20
Push up + backwards toe walk 43.1% 54.8% 52.4% 52.9% 51.2% 50.0% 0.906
. 25 23 18 12 23 16
Backwards throwing + 49.0% 54.8% 42.9% 35.3% 56.1% 40.0% 0.368
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BMPOBAAMEHHA BMPAB OSTRC 3 NMOMNEPEAMEHHA
TPABM Y MPO®ECINHOMY rAHABOJI

Becam Canex A. Ainp Arrap>*4B8CPE, Haga¢ Anp Macymi'®“PF,

Ani A 3y6eani'“PE, Axmen Kacem'8CPE

"VuiBepcuter YMm Anb Kypa
*YuiBepcuret CifHes
*bas3enbCchbKuil YHIBEpCUTET

ABTOpCHKNMI BRI A — nu3aiiH gocmipkeHss; B — 36ip ganux; C — crataHanis; D — migroroska pykormcy; E — 36ip kowtis

Pedepar. Crarts: 6 c., 4 Tab1., 29 HKepert.

Merta gocmimxeHHsa. Bripasu 1o 3amo6iraHHIO raHRO0Mb-
HUX TPAaBM — Ij¢ HaYKOBO OOIPYHTOBaHi BIPaBMU, 3aIIPOIIOHO-
BaHi lJeHTpOM HOCTiIKeHb CIOPTUBHOTO TpaBMaTu3My B Oco
(OSTRCQ). Lle mocmimKeHHA MayIo Ha MeTi OL[iHUTH peasizaliiio
BrpaB OSTRC mozo 3amobiraHHs TpaBMaTU3My cepefi mpoge-
ciitHux rangbomicTiB y kpainax Pagu cniBnpani kpain [Tepcpkoi
saToku (GCC).

Marepianu i MmeTogu. IHTEpHET-ONNUTYBAaHHA 3 METOIO
oTpuMaHHs iHpopmauil mogo BukoHauHs Bupas OSTRC i3
3anobiraHHs TpaBMaTU3MYy B raHz60i1i 0y10 po3IOBCIOfKe-
HO cepep 267 mpodeciitunx raHgboMIiCTIB y mecTn KpaiHax
GCC.

PesynpraTi. 3arazoM B ONUTYBaHHI B3N y4acTb 250
rangoomicris i3 kpain GCC (piBens Bigmosizi 93,6%). Cepen-
He 3HaueHH: (+SD (cTaHmapTHe BiAXWIeHHs)) 3aTaIbHOI OLIIHKYU
BIPOBADKEHHsI CTAHOBWIO 13 (£2,558), 6€3 CTaTUCTUYHO 3HATY-
moi pisaui Mk kpainamu GCC, sHayennsa P cranosuio 0,123.
Haitummit cepepuiit 6an 6yB nokasanmii B baxperiny B 13,60
(£2,614), Toni sk HaitHyDK4mit 6yB y Katapa B 12,10 (+2,427).

BucHoBKM. Y IOTOYHOMY JOCTi/I)XKE€HHI ITOBiJOMIAIOCA
IIpO HU3bKUIT piBeHb BMKOHaHHA Bipas OSTRC 3 ranp6ony
cepep rauabomicTiB y kpainax GCC.

Knrouosi cnoBa: arieTnyHi TpaBMM, OIMTYBAHHS Ta aHKe-
TYBaHHA, BIIPaBM, CIIOPT.
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Abstract

The purpose of the study was to experimentally substantiate the effectiveness of organization of structural
arrangements of the training process in skilled football players within the limits of the competition period on the basis

of programming.

Material and methodology. 18 skilled football players of “Burevisnyk” student team took part in the research. The
average age of participants was 19.8 + 5.8 years and the qualification was category 1. The programme of the competition
period of the skilled football players consisted of four blocks: the first one included the types and ratios of the training
work, the second one included quantitative indexes of training sessions (non-specific, specific, comprehensive) and
games (educational, control, official), and the third one included the ratio of means (general preparatory exercises,
special preparatory exercises, developing exercises, competitive exercises) and training loads (aerobic, mixed aerobic
and anaerobic, anaerobic alactic, anaerobic glycolytic loads), and the fourth one included preparedness criteria.
Results. We have redistributed training loads of various orientation by taking into account the specifics of competitive
loads in skilled football players. Thus, shares of loads of the aerobic and anaerobic glycolytic orientation at the
formative stage of the experiment were increased by 53.6 and 3.0 %, respectively, and the loads of the mixed and
anaerobic alactic orientation were decreased by 40.0 and 3.4 %, respectively. Positive dynamics of indexes of physical
(1.2-2.2 %) and functional (5.4-6.7 %) preparedness and competitive activity (3.6-23.8 %) of skilled football players at
the formative phase of the experiment in comparison to the ascertaining phase was evident.

Conclusions. Theoretical and methodical aspects of programming of the training process may be conditioned upon
the hierarchical structure, in which smaller programmatic structural arrangements are subordinate to the larger ones;
the objectives with respect to the training programmes at every phase of the training macrocycle; general and special
principles of athlete training; algorithmicity, i.e. step-by-step planning and correction of managerial influences; proper
selection of training means and use of training loads with different focuses in the process of training cycles; use of
informational criteria for control at every phase of the training process.

Keywords: football players, competitive period, program, managerial influences, microcycles, load orientation, load
volume, physical preparedness, functional preparedness, competitive activity.

Introduction

Preparatory, competitive and transitional periods of the
macrocycle are successive stages of the process of managing
the development of sports form. Maintaining sports form in
players during the long-lasting competition period for team
sports is one of the central problems in the system of athlete

©  Shchepotina, N., Kostiukevych, V., Asauliuk, I., Stasiuk, V.,
Vozniuk, T., Dmytrenko, S., Adamchuk, V., 2021.
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training (Kostiukevych, Lazarenko, Shchepotina, Kulchytska
et al,, 2019). Objective regularities of organism development
do not allow for an increase in the training load. Due to this
fact, experts continue to hold discussions on the optimum
parameters of physical loads in athletes during the competi-
tion period. And specifically, works by Andrade et al. (2018)
and Duarte et al. (2019) studied the peculiarities of training
loads and recovery in volleyball players during the competi-
tion period. Assessment of external and internal side of the
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training load in elite football players during the competitive
period was presented in the studies by Oliveira et al. (2019).
The purpose of studies by Manzi et al. (2010) was to deter-
mine main parameters of physical loads in elite basketball
players during various regimens of weekly microcycles, de-
pending on the calendar of competitions.

Thus, taking into account modern tendencies of the de-
velopment of team sports, among which the expansion of
competition calendar and the increase in the competition
practice should be given first priority, while the need for op-
timization of the training process in players during the com-
petition period becomes evident (Andrade et al., 2018; Kos-
tiukevych, Lazarenko, Shchepotina, Poseletska et al., 2019).
It becomes possible due to rational planning of stimulation
and recovery phases, i.e. regimens of load and rest for the
purpose of forming urgent, delayed and cumulative training
effects (Bompa & Haff, 2009; Platonov, 2013; Koryahin, Blavt,
Doroshenko et al., 2020). However, on the basis of traditional
planning which determines only the distribution of quantita-
tive parameters of training work in structural arrangements
of a macrocycle it is difficult to consider the training process
of athletes in dynamics in conjunction with different sides
of training (Kostiukevich, Stasiuk, Shchepotina et al., 2017).
And most importantly, planning does not allow to determine
direct impact on the formation of training effects. For this
purpose, programming of training process may be used in
the structure of managerial influences (Gerhard, 2009; Khu-
dolii, 2019; Adamchuk, 2020).

Theoretical and methodical foundations of programming
in the system of training in team sports athletes were substan-
tiated by a wide circle of specialists, however, primarily with
respect to separate components of training. And specifically,
multidirectional programmes of physical training in female
volleyball players were presented in the works by Malikova
etal. (2018) and Velickovi¢ et al. (2018). As for football play-
ers’ training, Karsten et al. (2016) proposed to use program-
ming method in the process of strength-focused training of
players. Comprehensive programme for the development of
physical qualities in football players was presented in the
study by Chtara et al. (2017). A more substantive approach
was proposed by Shamardin (2013): the author developed
two variants of training of a football team which takes part
only in the championship of Ukraine and of a team which
takes part in the Eurocup.

Presented analysis of literary sources allows to claim that
the problem of programming of training process in athletes
is relevant and promising. At the same time, the accumulated
data related to the peculiarities of programming of athlete
training in the team sports requires further study and clarifi-
cation. Therefore, substantiation of scientific and methodical
approach to the development of programmes of structural ar-
rangements of the training process in athletes of team sports
within the limits of an annual macrocycle and the ways of its
practical fulfilment remains opportune which encouraged
our study.

Study hypothesis: it is foreseen that the programming
of structural arrangements of the training process in skilled
football players within the limits of the competition period
allows to optimize training loads by way of targeted manage-
rial influences.

The purpose of study was to experimentally substantiate
the effectiveness of organization of structural arrangements
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of the training process in skilled football players within the
limits of the competition period on the basis of programming.

Material and methodology

Study participants

18 skilled football players of “Burevisnyk” student team
took part in the research. The average age of participants
was 19.845.8 years and the qualification was category 1. The
criteria for inclusion of football players into the sample was
their game status: a starter player or an active backup player.
The study was approved by the ethics committee of Vinnytsia
Mykhailo Kotsiubynskyi State Pedagogical University and all
the procedures were in accordance with the Helsinki Decla-
ration. The participants gave an informed consent for partici-
pation in the experiment.

Study organization

The study was conducted over the period of two years.
The ascertaining phase of the experiment was conducted over
the first year and the formation phase was conducted over the
second year. Pedagogical supervision of the training process
of the studied football team was conducted during the as-
certaining experiment. Real time monitoring of the training
work which foresaw recording of the nature and duration of
exercises and heart rate of players on special forms during
the performance of exercises using heart rate monitor Polar
RS800CX allowed to determine:

1) general volume of motor activities in athletes (min-
utes, hours);

2) load value coeflicient (LVC) using the method of
V.A. Sorvanov (Godik, 2006). LVC was calculated as a result
of multiplication of the duration of the exercise by its in-
tensity in points depending on the heart rate (Kostiukevich,
Stasiuk, Shchepotina et al., 2017): intensity of exercise with
the heart rate 114 bpm was evaluated in 1 point; 120 bpm -
2 points; 126 bpm - 3 points; 132 bpm - 4 points; 138 bpm -
5 points; 144 bpm - 6 points; 150 bpm - 7 points; 156 bpm —
8 points; 162 bpm - 10 points; 168 bpm - 12 points; 174
bpm - 14 points; 180 bpm - 17 points; 186 bpm - 21 points;
192 bpm - 25 points; 198 bpm - 33 points;

3) load intensity using the coefficient of the training load
intensity (CItl) was determined as a ratio of the LVC to the
duration of the training session in minutes (CItl, point-min);

4) ratio of multidirectional means while taking into ac-
count the specifics of the team sports: general preparedness
exercises, special preparedness exercises, developing and
competitive exercises (Platonov, 2013; Kostiukevich, 2016);

5) ratio of physical loads with various physiological ori-
entation: loads of aerobic, mixed aerobic-anaerobic, anaer-
obic alactate or anaerobic glycolytic orientation (Johnson,
Haskvitz, & Brehn, 2009; Wilmore, Costill, & Kenney, 2012;
Platonov, 2013).

Pedagogical testing allowed to determine the indexes of
physical preparedness in players and foresaw the use of tests:
30 m run from high start (the best result out of two attempts
was taken into account, with a rest interval of 3-5 minutes),
7x50 m shuttle run (running seven fifty meter stretches with
a mandatory condition that the support leg is put over the
start and finish line), long jump from the spot (three attempts
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were made and the best result among them was recorded),
Cooper test (continuous run during 12 minutes with deter-
mination of the distance which the player overcame; the test
was preceded by 5 minute rest after warm-up). All the tests
were conducted according to the generally accepted method
after an obligatory warm-up, they correspond to the require-
ments of reliability and informativeness and are standard
for assessment of physical preparedness in football play-
ers (Godik, 2006; Kostiukevich, Stasiuk, Shchepotina et al.,
2017). Athletes were first given instructions on the correct-
ness of the performance of test exercises. Pedagogical testing
was organized over the period of two days: 30 m run and
7x50 m shuttle run on the first day, long jump from the stop
and Cooper test on the second day.

Maximum oxygen consumption (VO,,,) was deter-
mined by indirect method and was based on the high correla-
tion between physical preparedness and aerobic productivity
of an organism (Karpman, Belotserkovskiy, & Gudkov, 1988).
According to the method for conducting a run-based variant
of the test PWC, v, (Kostiukevich, 2016) the players per-
formed two 5-minute run loads by overcoming the distances
of 700-900 and 1100-1300 m accordingly, with their heart
rate being recorded at the end of the first and second load (the
period of rest between run loads made 5 minutes). PWC,,
was determined using the formula:

170- £,
/- 27 f]
whereas: V, and V, represent run speed during the first and
second run loads (determined as a ratio between the distance
length and the time for overcoming the distance), m-s’;

fi and f, represent heart rate immediately after the first and
second run load, bpm.

The following formula (Karpman, Belotserkovskiy, &
Gudkov, 1988) was used to convert PWC,y, in m-s* into
PWC,; in kgm-min"

PWC,;=417-PWC,5)-83, (2)

Absolute index of maximum oxygen consumption
(VO,map ml-min') was determined using the formula:

VO = 1,7-PWC,;,+1240, (3)

Relative index of maximum oxygen consumption
(VO masxretyy ml-min-kg?!) was determined as a ratio of an
absolute index to the body mass of the studied football player.

The results of completion of the 7x50 m shuttle run by
football players allowed to determine the overall index of
adaptation by Nevmianov which characterized the level of
adaptation of the player’s organism to loads of anaerobic gly-
colytic orientation (Kostiukevych, 2016):

OIA=t(fi+f,+f5) 4)
whereas: t is the time of performance of 7x50 m shuttle run test;
fis f» f3 is heart rate over 10 seconds at the end of the first,
second and third minute of recovery.

The assessment of the competitive activity of football
players was performed on the basis of 6 developed specific
indexes (coefficients of intensity, mobility, aggressiveness,
efficiency, single combat efficiency, creativity) as well as
overall assessment, the method of determination of which
is described in detail in our previous studies (Kostiukevych,
Imas, Borysova et al., 2018; Kostiukevych, Shchepotina, &
Vozniuk, 2020).

1. The intensity coefficient (IC) determined the overall
activity of the player in the game:

PWC17O(V) :V1+(V2_Vl) (1

144

where: ZT TA - total amount of technical and tactical
actions; i=1
t - time played by a player in a match.

2. The mobility coefficient (MC) characterized the gen-
eral mobility of the player during the match, his desire to
perform technical and tactical actions in motion in different
parts of the field:

> TTA(2nd MCC +3rd MCC)

MC ==, p x2 (6)

where: D TTAQ2ndMCC +3rdMCC) — total amount of technical and

i=1
tactical actions performed by the player in the second and
third modes of coordination complexity;
2 - indicator of coordination complexity.
3. The aggressiveness coefficient (AC) characterized the
player’s activity in single combats, in conditions of active
intervention by the opponent:

D TTA3rdMCC)
AC= 3 )
t

where: ZTTA(3rdMCC) — total amount of technical and tac-

tical actions performed by the player in the third mode of
coordination complexity;
3 - indicator of coordination complexity.

4. The efliciency coefficient (EC) reflected the value of
the player for the team, the quality of performed by him tech-
nical and tactical actions:

Z preciseTTA
EC=2_ (8)
> alITTA
" i1
where: D preciseTTA - total amount of precise technical
and tactical actions performed by the player;
D allTTA total amount of all technical and tactical ac-

tions performed by the player in a match.

5. The single combat efficiency coefficient (SCEC) char-
acterized the quality of technical and tactical actions per-
formed by the player in conditions of active intervention by
the opponent:

ipreczlyeTTA(staps, holds, tackings, dummies, performed in 3rd MCC)
SCEC =1 9)
Z allTTA(stops, holds, tacklings, dummies, performed in 3rdMCC)

where:

i preciseTTA(stops, holds, tackings, dummies, performedin3rdMCC)— total
amount of precise technical and tactical actions performed
by the player in the third mode of coordination complexity;
Z”:all TTA(stops, holds, tackings, dummies, performedin3rdMCC) — total
amount of all technical and tactical actions performed by the

player in the third mode of coordination complexity during
the match.

6. The creativity coefficient (CC) allowed us to integrally
evaluate the player’s game creativity in the confrontation

TM®B, 2021, Tom 21, Ne 2



Shchepotina, N., Kostiukevych, V., Asauliuk, I., Stasiuk, V., Vozniuk, T., Dmytrenko, S., & Adamchuk, V. (2021). Management of Training
Process of Team Sports Athletes During the Competition Period on the Basis of Programming (Football-Based)

with the opponent. Usually a player with a high creativity co-
efficient must be confident in his actions, have a wide arsenal
of technical and tactical actions and be able to apply them in
accordance with the situation:

> preciseTTA(DP x1+ SPx 2+ GPx 5+ GK x5+ G x10)

cc="1 (10)

t

where: DP - developing passes; SP - sharpening passes; GP -
goal passes; GK — goal kicks; G - goals.

7. The integral assessment (IA) of player was determined
by the sum of six specific indicators and was one of the crite-
ria for creating an athlete rating :

IA=1IC+ MC+ AC+ EC+ SCEC + CC (11).

Results of the ascertaining experiment provided scientific
and methodical basis for programming the training process
in football players during the competition period. Program-
ming of structural arrangements of the training process con-
sisted in the progressive development of the interconnected
programmes of periods, microcycles, training sessions and
their parts (training tasks) which definitely included load
components for targeted formation of urgent, delayed and
cumulative training effects. Programmes of structural ar-
rangements of the training process in football players were
based on the regularities of the development of adaptation
processes, general principles of athlete training, peculiarities
of athlete training in team sports etc. (Matveev, 2010; Wil-
more, Costill, & Kenney, 2012; Platonov, 2013).

Programme of the competition period of the skilled foot-
ball players consisted of four blocks (fig. 1): the first one in-
cluded the types and ratios of the training work, the second
one included quantitative indexes of training sessions (non-
specific, specific, comprehensive) and games (educational,
control, official) and the third one included the ratio of means

(general preparatory exercises, special preparatory exercises,
developing exercises, competitive exercises) and training
loads (aerobic, mixed aerobic and anaerobic, anaerobic alac-
tate, anaerobic glycolytic loads) and the fourth one included
preparedness criteria.

The fulfilment of the proposed programme of competi-
tive period was carried out through the logical flowchart of
the microcycles programme (fig. 2). Main target tasks for
each microcycle were: formation of training effects, adapta-
tion of players to training and competitive loads, improve-
ment of technical and tactical skills.

Programmes for microcycles of various types, i.e. com-
petitive, intergame, recovery microcycles, were developed
for the competitive period. The structure of the microcycle
proposed by Kostiukevich (2016) was taken as a basis. Load
components were clearly regulated in each microcycle: vol-
ume, load value and intensity, training means etc.

The development of programmes of training sessions
which solved the tasks of adaptation of football players to
loads took into account such regularities and principles of
formation of training effects as superloads and stress syn-
drome, dose/effect dependence, specificity, reversibility of
the action, positive interaction, adaptation coherence (Bom-
pa & Haff, 2009; Matveev, 2010; Platonov, 2013). Taking these
regularities into account, fig. 3 shows the dynamics of load,
intensity and orientation of 6-day competitive microcycle of
preparedness of the skilled football players.

Statistical analysis

Descriptive statistics was used during mathematical
processing of study outcomes. The mean (M) and standard
deviation (SD) were determined. In order to determine sta-
tistical reliability in the difference of indexes of preparedness

Non-specific Specific Comprehensive Educational Control Official
21 54 22 24 14 14
TRAINING SESSIONS GAMES
A
QUALITATIVE
INDEXES
2
TYPES OF TRAINING 41_ TRAINING PROGRAMME _3, PARAMETERS OF
PREPARATION, % Total volume, Physical activity, TRAINING ]
GPT | SPT | TTP | GP hours hours SESSIONS
454 | 6.3 | 286 | 19.7 286 138 MEANS, % P
4 l GPE | SPE | DE | CE
47.8| 3.9 [28.6]19.7
PREPAREDNESS CRITERIA TRAINING LOADS,
3120.23 Cooper test, m % ]
63.64 Shuttle run 7x50 m, s A | MX |A-ATA-G
2.54 Long jump, m 53.640.0 | 34 [ 3.0
4.29 30 mrun, s

Fig. 1 The programme of preparedness of skilled football players during the competition period of the second cycle of annual preparation
at the phase of the formation experiment: GPT - general physical training; SPT - special physical training, TTP - technical and tactical
preparation, GP - game preparation; means: GPE - general preparatory exercises, SPE — special preparatory exercises, DE - developing
exercises, CE — competitive exercises; training loads; A — aerobic, MX - mixed aerobic anaerobic, A-A - aerobic alactate, A-G - aerobic

glycolytic
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Fig. 2. Logical flowchart of microcycles in the training process of the skilled football players

Volume, min

180
1601~
1490 =
120 - o7 g -
100 1= & %
L7/
8% -+ e /) 22 45 79 — I;;;;;
e7
Gl ";Z ; 82 ‘:7: ,////I/ ‘V-: % : 33 = "
% ) J 0 2 ) 9 7/
iy | R o ) Qﬁ ] ~ ~ s W
(DA = 22
ol g =
ol I o 1 © Il M € | T[] D of
microcycle
5 2k
e I
40
ol 54
68
.1 76 73
87
10 + 98

Cly, point-min-!

Fig. 3. Volume, intensity (CItl) and orientation of sessions of 7-day competitive (recovery and developing) microcycle of the competitive
period of the second cycle of annual training of the skilled football players at the phase of the formation experiment: 1 - loads
of aerobic orientation; LZ#] - loads of mixed orientation; [T - loads of anaerobic alactate orientation; EZ=Z1 - loads of anaerobic

glycolytic orientation

and competitive activity of football players at the ascertaining
and formulation phases of the experiment, Student’s t-criteri-
on was used for dependent samples. The difference between
indexes was considered reliable at the levels of significance

p < 0.05and p < 0.01. Mathematical processing of the results
was conducted using the package “Data analysis” of MS Of-
fice Excel software (Byshevets, Shynkaruk, Stepanenko et al,
2019).
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Results

The content of the training process of the studied football
team at the formation phase of the experiment was significantly
changed. Besides, the volume of training loads was reduced from
9022 min (150,4 hours) at the ascertaining phase up to 8250 min
(137,5 hours) at the formation phase. The structure of the com-
petitive period included eight 7-day competitive (recovery and
developing), two 6-day competitive (recovery and developing),
one 5-day competitive (developing), three 4-day competitive
(developing) and four 3-day recovery microcycles (table 1).

Besides, in comparison with the ascertaining phase of ex-
periment we have redistributed training loads of various ori-
entation by taking into account the specifics of competitive
loads in skilled football players (fig. 4). Thus, shares of loads
of aerobic and anaerobic glycolytic orientation at the forma-
tion stage of the experiment were increased by 53.6 and 3.0%
accordingly and the loads of the mixed and anaerobic alactate
orientation were decreased by 40.0 i 3.4% accordingly.

Positive dynamics of indexes of physical and functional
preparedness and competitive activity of skilled football play-
ers at the phase of the formation experiment in comparison to
the ascertaining phase (table 2) was evident. Besides, the level
of demonstration of speed endurance in football players reli-
ably improved (p = 0.05) by 2.2% based on the index of 7x50
m shuttle run which significantly contributed to the increase
in the share of loads of anaerobic glycolytic orientation. The
rest of indexes of physical preparedness in players showed
positive dynamics within the limits of 1.2-1.4 % (p > 0.05).

An increase in the share of loads of aerobic orientation
showed itself in a statistically reliable improvement of func-
tional indexes in football players which characterized the
level of physical ability to work using the indexes PWC, )
and PWC,,, multiplied by 6.7% (p = 0.00) and 6.9% (p = 0.05)
accordingly and aerobic productivity using the relative index
0f VO, ey multiplied by 5.8% (p = 0.04).

Regulation of load components, quantitative indexes of
training sessions and games, ratio of means for training foot-
ball players which became possible due to the use of program-
ming allowed to perform targeted managerial influences, to
optimise the training process and contributed to the reliable
improvement of majority of specific indexes and overall as-
sessment of competitive activity in football players. Thus,
the intensity coeflicient at the phase of the formation experi-

586
40.0
&
2
E
9
<
=}
— 10 5 54 23 3.0
0 . : | =X
Aerobic Mixed Anaerobic  Anaerobic
orientation  orientation alactate glycolytic
orientation  orientation

Fig. 4 The ratio of training loads of various orientation during the
competition period in skilled football players at the ascertaining
and formation phases of the pedagogical experiment is the
following: I — ascertaining phase; -3 - formation phase

ment, in comparison with the ascertaining phase, increased
by 14.1% (p = 0.01), the mobility coeflicient increased by
14.4% (p = 0.00), the efficiency coeflicient increased by 11.6%
(p = 0.00) and the creativity coefficient increased by 23.8%
(p =0.01). An increase in the specific indexes of competitive
activity resulted in a statistically reliable increase of the inte-
gral assessment by 11.1% (p = 0.01). It is worth noting that we
regarded the overall assessment as the most important index
of competitive activity in football players.

Discussion

Based on the generalization of outcomes of previous
studies (Gerhard, 2009; Chtara et al., 2017; Kostiukevych,
Lazarenko, Shchepotina, Poseletska et al., 2019), it should be
noted that modern tendencies of the development of team
sports allow for the viability and efficiency of use of program-
ming for the purpose of optimization of athletes’ training.
In contrast to the traditional planning, targeted fulfilment
of managerial influences is carried out by way of creation
of targeted programmes of structural arrangements of the
training process in football players. And, above all, regula-
tion of load components is exceptionally important for the
formation of training effects (Platonov, 2013; Kostiukevych,
Lazarenko, Shchepotina, Kulchytska et al., 2019). Our study
substantiates theoretical and methodical foundation for pro-

Table 1. Volume and ratios of training loads in microcycles of the competition period of the second cycle of annual training
in skilled football players at the phase of the formation experiment

Load volume, min

LVC, points
Microcycles A . : / CI
. . naerobic Anaerobic o
. -
Aerobic Mixed alactate glycolytic Total points-min
7-Day competitive . 308 246 24 24 602 4296 /7.1
(Recovery and developing)
6-Day competitive . 310 244 32 16 602 4695/7.8
(Recovery and developing)
5-Day cqmpetltlve 232 216 28 12 488 3562/7.3
(developing)
4-Day co'mpetltlve 168 210 - - 378 2722172
(developing)
3-Day competitive and recovery 152 - - - - 668 /4.4

Notes: LVC is a load value coefficient; Cl, is a coefficient of training load intensity
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Table 2. Comparison of indexes of physical and functional preparedness and competitive activity in skilled football players
(n = 18) during the competition period of the second cycle of annual training at the phase of the ascertaining and formation

experiments
Statistic indices
Name of the test Ascertaining phase Formation phase
AM (¥ t
M SD M SD Oe) P
Physical preparedness
30 m run from high start, s 4.35 0.26 4.29 0.23 (__01(116) 0.78 0.45
Long jump from 2.51 0.22 2.54 019  0.03(1.2) 0.50 0.62
the spot, m
7%50 m shuttle run, s 65.05 1.90 63.64 1.49 (__12421) 2.09* 0.05
Cooper test, m 3082.01 176.31 3120.23 171.14 38.22 (1.2) 0.73 0.48
Functional preparedness
PWC,v), m-s™ 3.89 0.22 4.15 0.19 0.26 (6.7) 3.70** 0.00
PWC,;, kgm- min-kg"! 21.60 2.79 23.10 2.18 (16'690) 2.13* 0.05
VO paxireyy ml-min‘ kg 53.71 3.62 56.81 3.26 3.10 (5.8) 2.24* 0.04
Overall adaptation index, relative units ~ 4351.14 768.50 4114.23 713.52 _5_356;19)1 1.50 0.15
Competitive activity
Intensity coeflicient, relative units 0.78 0.11 0.89 0.11 0.11 (14.1) 2.75%% 0.01
Mobility coefficient, relative units 1.39 0.17 1.59 0.16 0.20 (14.4) 4.44%% 0.00
Aggressiveness coefficient, relative units 0.80 0.10 0.85 0.12 0.05 (6.3) 1.25 0.23
Efficiency coeflicient, relative units 0.69 0.04 0.77 0.04 0.08 (11.6) 5.71%* 0.00
Single combat efficiency coefficient, 0.56 0.04 0.58 004  0.02(3.6) 1.42 0.17
relative units
Creativity coeflicient, relative units 0.21 0.05 0.26 0.05 0.05 (23.8) 2.77%* 0.01
Integral assessment, relative units 4.43 0.46 4.92 0.46 0.49 (11.1) 3.06** 0.01

Notes: * — the difference in the results is statistically reliable at the level of p < 0.05; ** — the difference in the results is statistically reliable

at the level of p < 0.01; M - mean; SD - standard deviation

gramming structural arrangements of the training process in
skilled football players during the competition period. Prac-
tical fulfilment of the proposed approach as well as its experi-
mentally substantiated efficiency are reflected in the process
of preparation of the studied football team “Burevisnyk”
During the period of stabilization of the sports form the
outcomes are increased, however within the limits of capa-
bilities allowed for by the regularities of maintenance of the
current sports form (Matveev, 2010; Platonov, 2013; Kostiuk-
evych, Lazarenko, Shchepotina, Kulchytska et al., 2019). Dur-
ing the competition period a positive tendency of indexes of
physical and functional preparedness in football players was
evident. It contributed to a more efficient participation of foot-
ball players in the competitive activity as specific peculiarities
of the football game allow for a high level of demonstration of
specifically speed qualities, speed and strength qualities and,
first of all, speed endurance which corresponds to the player’s
movement during a match which resembles the shuttle run.
Reliability of use of integral assessment as an objective
and informative criterion of effectiveness of competitive ac-
tivity in skilled football players has been confirmed. Analy-
sis of technical and tactical activity of players based only on
quantitative and qualitative indexes is not always objective
and sufficiently efficient for managerial influences (Solovey,
Mitova, Solovey et al., 2020; Kostiukevych, Shchepotina, &
Vozniuk, 2020). Integral assessment is based on comprehen-
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sive accounting of technical and tactical activity of football
players as it takes into account the coordination complex-
ity of the fulfilment of technical and tactical actions, their
tactical meaning, roles of players etc. (Kostiukevych, Imas,
Borysova et al., 2018). The improvement of specific indexes
of integral assessment of competitive activity of the studied
football team clearly shows, on the one side, an increase in the
technical and tactical skills of players and, on the other hand,
a change in the tactics of the game of the team with an orien-
tation toward a more aggressive tactical model of the game.

We have supplemented the results of the study by Oliveira,
Brito, Martins et al (2019) with respect to such parameters of
the training process in football players during the competition
period as load volume and directly run work with the data
on the volume and ratio of means and types of preparation,
quantitative indexes of training sessions of different pedagogi-
cal orientation. The data on the control of indexes of physi-
cal (Godik, 2006; Karsten, Larumbe-Zabala, Kandemir et al.,
2016) and functional preparedness (Shamardin, 2013; Slimani,
Znazen, Miarka et al., 2019) and competitive activity (Kostiuk-
evych, Imas, Borysova et al., 2018; Kostiukevych, Shchepotina,
& Vozniuk, 2020) in skilled football players were further de-
veloped. Besides, the obtained data on the volume and ratio of
training loads of various orientation in skilled football players
of the student team supplement and expand the outcomes of
the study by Shamardin (2013) on elite football players.
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Analysis of the obtained results confirms the reliability
of the use of the represented programme of the competition
period in the practice of preparation of student teams as well
as skilled football players. Besides, the described scientific and
methodical method was approved in the process of organizing
the training process of the skilled female volleyball players
during the preparatory period (Kostiukevych, Shchepotina,
Shynkaruk et al., 2019). It confirms the feasibility of use of the
programming method for practical preparation of team sports
athletes in the annual macrocycle. Among the promising di-
rections we see the study of the problem of programming of
the training process of athletes at the phases of long-term im-
provement which is substantiated by the need to create long-
term programmes for preparation of the skilled sports reserve.

Conclusions

1. Programming is a new, more progressive form of plan-
ning of the training process which allows more reliably to ac-
complish the targeted outcome depending on the comprehen-
sive influence of various factors. Theoretical and methodical
aspects of programming of the training process may be condi-
tioned upon the hierarchical structure, in which smaller pro-
grammatic structural arrangements are subordinate to the larg-
er ones; the objectives with respect to the training programmes
at every phase of the training macrocycle; general and special
principles of athlete training; algorithmicity, i.e. step-by-step
planning and correction of managerial influences; proper selec-
tion of training means and use of training loads with different
focuses in the process of training cycles; use of informational
criteria for control at every phase of the training process.

2. The developed programme of the competition period
in skilled football players consisted of four blocks which
determined the types and ratios of training work, quantitative
indexes of training sessions and games, ratios of means and
training loads as well as preparedness criteria. The proposed
programme of the competition period was fulfilled through the
programmes of macrocycles in which load components were
clearly regulated for the purpose of forming training effects.

3. The effectiveness of organization of structural arrange-
ments of the training process of skilled football players over
the competition period on the basis of programming is con-
firmed by a statistically reliable improvement of indexes of
physical and functional preparedness and competitive activ-
ity in players in the range from 2.2 to 23.8%.
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YMNPABJIIHHA TPEHYBAJIbHUM NMPOLECOM CINMOPTCMEHIB
KOMAHAHUX ITPOBUX BUAIB CMMOPTY B SMATAJIbHOMY NEPIOAI
HA OCHOBI MPOrPAMYBAHHA (HA MATEPIAJII ®YTBOJTY)
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Mera JOCTiKeHHA — eKCIIepYMEHTaIbHO OOIPYHTYBATH
edeKTUBHICTb MOOYIOBY CTPYKTYPHUX YTBOPEHb TPEHYBallb-
HOTO Hpotecy KBaidikoBaunx GyTOomcTiB y Mexxax 3Marasb-
HOTO Iepiofly Ha OCHOBi IPOrpaMyBaHHS.
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Marepian i meTogu. Y HOCHipKeHHI B3sAIM ydacTb 18
kBasidikoBanux GyTbOMCTIB CTyAeHTCbKOI KoMaHan «Bype-
BicHUK». CepefiHiil BiK JOCi>)KyBaHMUX cTaHOBMB 19,8 * 5,8
pokiB, kBamidikanis — I pospsap. Ilporpama 3maranpHOroO Ie-
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piony xBanidikoBaHux GyTOOMCTIB CKIafanacsa 3 YOTUPbOX
6710KiB: Y IepIIOMY 3 HUX IPeCTaBJIeHi BUAM Ta CIiBBigHO-
LIIEHHA TPeHyBa/lbHOI POoOOTH, B APYroMy — KiIbKiCHI ITOKa3-
HVKJ TPEHYBA/IbHUX 3aHATH (HecrmenndidHux, crenudiqHmx,
KOMIUIEKCHIUX) Ta irop (HaBYaJabHUX, KOHTPOIbHMX, Oiliil-
HIIX), Y TPETbOMY — CIIBBiJHOLIIEHH: 3ac00iB (3arajabHOMIfro-
TOBYNX, CIIeLia/IbHO-IIrOTOBYMX, HifIBIIHNIX, 3MarajbHux) i
TPeHyBa/IbHUX HaBaHTa)XeHb (aepoOHMX, 3MilllaHNX aepOOHO-
aHaepOOHIX, aHAePOOHNX ATTAKTATHUX, AHAEPOOHMX IIIIKOIIi-
TUYHMNX), Y Y4eTBEPTOMY — KPUTepii Miir0TOBIEHOCT].
PesynbraTu. byno sailicHeno mepeposnofin TpeHyBanbHUX
HaBaHTaXXeHb Pi3HOI CITPAMOBAHOCTI 3 ypaXyBaHHAM cIieludi-
KI 3MarajbHMX HaBaHTaKeHb KBayiikoBaHux QpyTOOMCTIB.
Tax, 9acTKM HaBaHTaXXKeHb aepOOHOI i aHaepOOHOI TTIKOMITHY-
HOI CIPsIMOBAHOCTI Ha (POPMYBAILHOMY €Talll eKCIepPUMEHTY
6ynu 36imbireHi o 53,6 i 3,0% BiANOBiAHO, a HABAHTAXKEHD
3MiIIaHol i aHaepOOHOI aIaKTaTHOI CIIPSIMOBAHOCTI — 3MeH-
meHi 1o 40,0 i 3,4% sipnosigHo. Crocrepiramacs Mo3UTMBHA
IMHamiKa TmokasHuKiB ¢isnynoi (1,2-2,2%) i dyHK1IioHaTBHOT

(5,4-6,7%) MiIroTOBIIEHOCTI Ta 3MarajabHOI Ais/IbHOCTI (3,6-
23,8%) xBanidikoBanux ¢pyrdomicTiB Ha etani GopMyBaTbHOTO
€KCIIEPUMEHTY, B IOPIiBHAHHI 3 KOHCTATyBabHMUM.

BucHoBku. TeopeTnko-MeTOAMYHI aCIIeKTY IIPOrpaMyBaH-
HS TPEHYBa/IbHOTO IPOLIeCy MaloTh OyTu 00yMOB/IeHi: iepapxiu-
HOIO CTPYKTYPOIO, B fIKili MEHILi IpOorpaMHi CTPYKTypHi yTBO-
PeHHs MANOPSAKOBaHI OGIIBIINM; I[iTbOBUMI YCTAHOBKAMM
10710 IPOTrpaM Mi/ITOTOBKM Ha KO>)XHOMY 3 €TalliB TPeHyBaslb-
HOT'O MaKpOLVKI/Y; 3araJ/IbHMMM Ta CIellia/IbHUMU IPUHIUIA-
MU TiJTOTOBKM CIIOPTCMEHIB; aITOPUTMIYHICTIO — IOKPOKOBUM
IUTAHYBaHHAM 1 KOPEKIi€I0 yIPaBIiHChKUX BIUIMBIB; afjeKBaT-
HJIM I1iI60pOM TPeHYBa/IbHUX 3aCO0iB 1 BUKOPUCTAHHAM TPEHY-
Ba/IbHMX HABaHTA)XEHb Pi3HOI CIPAMOBAHOCTI B IIPOLECi TPEHY-
Ba/IbHUX IVIK/IiB; BUKOPUCTAHHAM iH(GOPMATUBHUX KpUTepiiB
KOHTPOJIIO Ha KO)KHOMY 3 €TalliB TPEHYBa/JIbHOTO IIPOLIECY.

Kmrouosi croBa: ¢yrbomicty, 3sMaraibHmii mepios, mpo-
rpama, yIpaB/liHCbKi BIVIMBYU, MiKPOLMK/IN, CHPAMOBaHICTh Ha-
BaHTA)XEHHs, Be/IMYMHA HABAHTAXXEHHs, (PisUYHA MiATOTOBIIe-
HiCTb, PyHKIIiOHA/IbHA ATOTOB/IEHICTD, 3MarajabHa IiANbHICTb.
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Abstract

Background. The physical benefits of fitness for middle-aged women are well-known. Unlike the usual training
sessions, aquafitness occupies a special place among the types of health-related exercise training. Its health-enhancing
effect results from the activation of the body's functional systems, the gravitational unloading of the musculoskeletal
system, high energy expenditures, and overall body hardening effect.

The objective of this study was to evaluate the health-enhancing effects of an aquafitness program on the functional
indicators and physical fitness of early adulthood women.

Materials and methods. Theoretical analysis and generalization of scientific and methodological literature,
anthropometric techniques, pedagogical methods, and methods of mathematical statistics were used. The functional
status of the body was assessed with the indices characterizing the function of the cardiorespiratory system, which
are commonly used. The study was conducted at the Sport Life fitness club, Chernivtsi. The study involved 48 women
aged 21-31 with an average age of 26.3 years. The subjects took part in a six-month aquafitness program consisting of
60-min sessions, three times a week. The program was developed by the authors and included aquatic stretching, body
shaping and bodybuilding exercise, aquadance, aquatic gymnastics, and aqua tae-bo.

Results. After participation in the exercise program: vital capacity increased from 45.96+4.69 to 48.88+0.68; strength
index increased from 35.80+1.07 to 43.26+0.71; Robinson's index increased from 85.72+12.34 to 89.63+10.11; Shtange
test increased from 30.28+10.32 to 37.78+12.34; Hench test changed from 16.48+4.24 to 25.19+4.58; Kerdo index
decreased from 5.23+0.74 to 0.88+0.38; and Rufier's test decreased from 12.21+4.26 to 8.03+2.14. The assessment of
somatic health of the women showed a significant improvement (p < 0.05). Positive changes in the autonomic system
were detected.

Conclusion. The developed aquafitness program can be an effective tool for health improvement and body weight
management in early adulthood women.

Keywords: women, early adulthood, physical condition, aquafitness.

Introduction in good shape, to strengthen and maintain health, and to be
confident, and thus to lead a full life, to be in harmony with
yourself and the world around you. In this situation, the range
of means of health-enhancing physical activities are being
expanded and new fitness programs and technologies are be-
© Kashuba, V., Andrieieva, O., Hakman, A., Grygus, L, ing developed (AEA, 2010; Andrieieva et al., 2019; Saavedra

Smoleniska, O., Ostrowska, M., Napierata, M., et al., 2007; Yelizarova et al., 2020).
Hagner-Derengowska, M., MuszKkieta, R., Zukow, W., 2021.

In today’s environment, interest in fitness training is con-
stantly growing (Bocalini et al., 2008; Kenny et al., 2011;
Persaki et al., 2016). Physical activity allows you to stay

152 TM®B, 2021, Tom 21, N2 2



Kashuba, V., Andrieieva, O., Hakman, A., Grygus, |, Smoleriska, O., Ostrowska, M., Napierata, M., Hagner-Derengowska, M., Muszkieta,
R., & Zukow, W. (2021). Impact of Aquafitness Training on Physical Condition of Early Adulthood Women

Currently, assessment of the level of physical condition
(LPC) in early adulthood women and ways to improve it are
the subject of numerous studies (AEA, 2010; Andrieieva et
al., 2020; Avelar et al., 2010; Bocalini et al., 2010; Broman
et al., 2006). An analysis of recent publications about the
impact of fitness training on a woman’s body showed that the
development of the field of recreation and health-enhancing
physical activities now cannot do without a scientifically
sound implementation of modern innovative technologies
in the fitness industry (Colado et al., 2009; Kashuba, An-
drieieva, 2006; Salnykova et al., 2017; Yarmak et al., 2017;
Gozhenko et al., 2018a; Gozhenko et al., 2018b).

Researchers on physical education believe that the amount
of physical activity (PA) per week should be 6-10 hours for
people over 25 years, 10-14 hours for people aged 18-25, 14-
21 hours for schoolchildren, and 21-28 hours for preschoolers
(Garber et al., 2011; Schuch, et al., 2014). The WHO data dem-
onstrated that adults aged 18-64 years should do at least 150-
300 minutes of moderate-intensity aerobic physical activity;
or at least 75-150 minutes of vigorous-intensity aerobic physi-
cal activity; or an equivalent combination of moderate- and
vigorous-intensity activity throughout the week (WHO, 2020).

As noted by many experts in the field (Drozdovska et al.,
2020; Ryzkova et al., 2018; Goncharova et al., 2020; Khimenes
et al., 2016, Petrenko, et al., 2016), it is crucial to consider
such factors as professional activity and health status when
designing health-enhancing exercise routines for early adult-
hood women. Furthermore, the methods of exercise prescrip-
tion for women should be based on the principle of biological
rationale that determined by the characteristics of a woman’s
body. Health-enhancing programs for women differ not only in
the parameters of physical exercise, but also in the objectives
and effectiveness. The studies of the impact of various exercise
programs are relevant and the least developed to date (Cadore
et al., 2011; Hakman et al., 2019; Balatska et al., 2020).

Health-enhancing aquafitness programs are the most
popular among women. It has been reported (Urbanova
et al., 2010; Kashuba et al., 2020, Yarmak et al., 2018) that
water exercise can positively affect the functional state of
the musculoskeletal system, development of the respiratory
system, and psycho-emotional state. Furthermore, recently
there has been observed a growing interest of women interest
in aquafitness as a means to recover strength, maintain good
athletic performance, and health.

Nevertheless, despite the significant amount of data on
the effectiveness of aquatic exercise training using recrea-
tional swimming, there are virtually no studies for assessing
the impact of training programs involving the use of innova-
tive aquafitness exercise for women 21-35 years with aver-
age physical condition.

The objective of this study was to evaluate the health-en-
hancing effects of an aquafitness program on the functional
indicators and physical fitness of early adulthood women.

Materials and methods

Study participants

The study involved 48 women aged 21-31 with an aver-
age age of 26.3 years, who had different exercise experi-
ence. Before the study, none of the subjects were engaged in
aquafitness training. All the women were healthy. During the
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study, the subjects were engaged only in aquafitness training
and did not perform any other physical activity. Prior the be-
ginning of the study, participants completed a questionnaire
for health history and physical activity, and signed informed
consent forms.

Study organization

Vital capacity of the lungs was measured with a dry
spirometer according to the commonly used procedures.
Hand muscle strength was assessed by the measurement of
grip strength with a hand dynamometer. In addition, depend-
ing on the objectives, common indicators of the morpho-
functional status of the body were used such as Kerdo in-
dex, Shtange test, Ruffier test, Hench test, strength index,
vital capacity (mL/kg), index of functional changes (by R.
Bayevsky), and Quetelet index.

Index of functional changes by R. Bayevsky were calcu-
lated using the following equation:

IFC (arb. un.) = 0.011xHR + 0.014xBPsy +
0.008xBPdi + 0.014xA + 0.009xBW - 0.009xH - 0.27,
where HR is heart rate in bpm, BPsy is systolic and BPdi is
diastolic blood pressure in mmHg, A is age in years, BW is
body weight in kg, and H is height in cm. The functional ad-
aptation of the cardiovascular system in adult persons is then
classified as follows: satisfactory adaptation < 2.59, tension
of adaptation mechanisms - 2.60-3.09, unsatisfactory adap-
tation - 3.10-3.49, and failure of adaptation - 3.50.

To indirectly assess body fat, the Quetelet index calcu-
lated as a ratio between body weight (in g) and height (in
cm) was used.

The study was conducted at the Sport Life fitness club,
Chernivtsi. The subjects took part in a six-month aquafitness
program consisting of 60-minute sessions, three times a week.
The program was developed by the authors and included
aquatic stretching, body shaping and bodybuilding exercise,
aquadance, aquatic gymnastics, and aqua tae-bo. The training
program included aerobic, strength, and mixed type exercises,
which have diverse effects on the body systems of the subjects.
The water temperature was kept at 28 °C. When designing the
program routine, we followed the recommendations of the
authors of previous studies (Bocalini et al., 2010; Khimenes
et al,, 2016; Yarmak et al., 2017). The training session had the
traditional structure and consisted of warm-up, main part,
and cool-down. The warm-up part included basic movements
and combinations for warming up, pre-workout stretching
and cardiorespiratory warm-up (e.g., running, punches,
kicks, and jumps in various directions and planes). The main
part consisted of strength endurance exercises for major mus-
cle groups (exercises of aqua aquatic stretching, body shaping
and bodybuilding exercise, aquadance, aquatic gymnastics,
and aqua tae-bo) performed at moderate intensity in the aero-
bic training zone. The intensity of exercise was corresponding
to the target heart rate zone for health-enhancing training for
this gender and age group. The cool-down phase consisted of
exercises to restore breathing and relaxation.

Statistical analysis

The results of the study were subjected to statistical data
analysis using conventional tools of Statistica 10.0 statistical
software (StatSoft, Inc., USA). With an average sample size
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(30 < n < 100), the normality of the distribution was tested
by several methods including the Shapiro-Wilk test as well
as asymmetry and excess kurtosis. One-dimensional statisti-
cal analysis, which involved calculating the arithmetic mean
(M) and standard error (SE), was applied in the research. The
significance of the difference (p) according to Student’s t-test
(t) was used to assess the effects of exercise program on the
physical condition of participants. The significance for all
statistical tests was set at p < 0.05.

Results

To study the health-enhancing effects of aquafitness on
the body of early adulthood women, we used the criteria of
effectiveness of health-enhancing physical exercise includ-
ing such important ones as an increase in the functional
reserves of the body. Thus, after the implementation of the
developed health-enhancing program of aquafitness classes
for early adulthood women, its effectiveness was evaluated
by the comparative assessment of the functional status of
participants at the beginning and at the end of the study.

Assessment of the women showed that they had an av-
erage or below average level of most indicators of morpho-
functional status and physical condition at the beginning
of the study (Table 1). Therefore, all subjects were allowed
to participate in the exercise program without significant
restrictions.

The data presented in the Table 1 demonstrated a posi-
tive effect of participation in the exercise program on the pa-

Table 1. Changes in somatic health of early adulthood
women participated in the aquafitness program (n = 48)

Statistics
Parameter at the beginning at the end
M SE M SE
Vital capacity, mL-kg™ 45.96 469  48.88 0.68*
Strength index, % 35.80 1.07 43.26 0.71*
Robinson index, arb. units 85.72 12.34 89.63 10.11
Shtange test, s 30.28 10.32 37.78 12.34
Hench test, s 16.48 4.24 25.19 4.58*
Kerdo index, arb. un. 5.23 0.74 0.88 0.38%
Ruffier test, arb. un. 12.21 1.26 8.03 2.14*

Note: * - p < 0.05

rameters of somatic health of early adulthood women. These
findings indicate the need of early adulthood women for the
training of the respiratory system, which can be achieved by
including special exercises in aquafitness training. Results of
the Shtange and Hench tests also confirmed improved func-
tion of the respiratory system after the end of the program.

The strength index was increased from 35.80 + 1.07% to
43.26 + 0.71% at the end of the study.

training, the Robinson index was found to improve to 89.63
+ 10.11 arb. un. that corresponds to a high level of function
of cardiovascular system.

It is known that the ratio of heart rate to blood pressure
remains constant in the normal conditions. Based on this pat-
tern, the Kerdo index was proposed for assessing the state of
the autonomic nervous system. The values of this index great-
er than zero indicate the sympathetic predominance in the
cardiovascular regulation, the values less than zero indicate
the parasympathetic predominance, and the value that is equal
to zero indicates functional equilibrium. The average value of
the Kerdo index was 5.23 + 0.74 at the beginning and changed
to 0.88 + 0.38 after participation in the exercise program.

Another measure used to evaluate the effectiveness of our
program was the Ruffier index. An average value of the Rufhier
index (12.21 + 1.26 arb. un.) at the beginning of the study
indicates a low adaptation of the cardiovascular system to the
exercise in the absence of pathology. This may be explained
by hypodynamia and a sedentary lifestyle. After participation
in the program, the Ruffier index improved by 4.18 arb. un.

The normal range of the index is 325-365 g/cm for women
of this age group. According to the Quetelet index, 70.8% of
subjects had a normal body weight, 20.8% were overweight,
and 8.3% were obese at the beginning of the study. The values
of the Quetelet index improved after exercise training: 79.2%
of women had a normal body weight and only 20.8% (5 sub-
jects) were overweight.

The functional assessment of the cardiovascular system
was conducted using the following parameters: heart rate at
relative rest, blood pressure, and adaptive capacity (AC) of
the circulatory system according to R.Bayevsky (Table 2).
Heart rate and blood pressure values of all the subjects were
in the normal range for this age group. At the end of the
study, the group average value of the IFC was changed from
2.72 £ 1.01 to 2.55 + 0.92. The changes in the distribution of
early adulthood women by the index of functional changes is
shown in Table 2.

The positive changes in the physical condition of early
adulthood women (Table 3) confirm the effectiveness of the
training program.

Table 2. Distribution of early adulthood women by the
index of functional changes (by R. Bayevsky), % (n = 48)

Group Level of adaptation be;tilil;?ng at the end
I Satisfactory adaptation 8.33 62.50
I Tension of adaptation mechanisms 75.00 33.33
I Unsatisfactory adaptation 12.50 4.17
v Failure of adaptation 4.17 0.0

Table 3. Distribution of early adulthood women by the level
of physical condition by O. Pirogova, % (n = 48)

It is known that prescribing the appropriate volume of Level of phvsical conditi at the he end
exercise should be based on the data of the functional as- evel of physical condition beginning 2 e e”
sessment of the cardiovascular system. For this purpose, the gy 4.17 0.0
Robinsol? index v}xlrasb us?d. .This fin}ilex admo%lged to 85.72di Lower than average 25.00 417
12.34 arb. un. at the beginning of the study. This corresponds Average 29.17 12.50
to an average level and confirms the fact that there were no ,

R SN Higher than average 25.00 50.00
contraindications related to health status for participation in i
the health-enhancing exercise program. After the aquafitness 18l 16.67 33.33
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Table 4. Changes in physical fitness of early adulthood
women participated in the aquafitness program (n = 48)

Statistics
Test at the beginning  at the end
M SE M SE
Standing long jump, cm 148.7 5.6 1584 6.1*
Sit-up test for 30 s, number of 257 21 03 46
reps
Sit and reach flexibility test, cm 508 1.2 164 14*
Push-up test, number of push- 115 21 159 42+

ups performed during 30 s

Note: * - p < 0.05

The comparative assessment of physical fitness and physi-
cal condition of the subjects demonstrated a significant in-
crease in the parameters of physical fitness in the studied
sample of women compared to the beginning of the aquafit-
ness program (Table 4). For example, the average result of the
women in the standing long jump test that measures explosive
force production of the thigh muscles was 148.7 + 5.6 cm at the
beginning of the study. After participation in the aquafitness
training, the indicator of explosive power improved by 9.7 cm.

The strength endurance of the abdominal muscles sig-
nificantly improved after participation in the aquafitness pro-
gram compared to the beginning of the study. Furthermore,
their flexibility was significantly improved. Similar changes
were observed in the number of push-ups performed during
30 s (push-up test).

Taken together, these results indicate that the aquafitness
program had a positive effect on the physical fitness of all the
women, thus demonstrating the effectiveness of the devel-
oped program of water exercise.

Discussion

The analysis of special literature showed that exercise in
the aquatic environment such as aquafitness and its varieties
(aquatic stretching, body shaping and bodybuilding exer-
cise, aquadance, aquatic gymnastics, and aqua tae-bo) are
among the most popular types of fitness training because of
their availability, emotionality, and effectiveness. However,
when analyzing available literature there are few data on
health-enhancing effects of aqua fitness in early adulthood
women.

The data of this study on the positive effects of aquafit-
ness training on a woman’s body are in agreement with previ-
ous findings (Bocalini et al., 2010; Goncharova et al., 2020).
Assessment of parameters of somatic health of women aged
21-31 years showed a significant improvement (p < 0.05)
in functional status of the cardiorespiratory system and au-
tonomic nervous system, anthropometry measurements,
working capacity and physical condition.

The beneficial effects of aquatic exercise training on the
functional state of the cardiovascular system of women was
further confirmed, including the economization of the func-
tions and increase in the level of functional fitness of the cardi-
ovascular system. The knowledge on the health-improving po-
tential of innovative aquafitness exercise was further advanced.

The results of breath holding tests demonstrated an im-
provement in the function of the respiratory system of early
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adulthood women at the end of the program that resulted
from the increased body’s ability to utilize oxygen.

Conclusion

Our data extend and supplement the knowledge on the
positive effects of aquafitness on the body of early adulthood
women manifested as significantly improved adaptation
mechanisms and physical condition.

Positive changes in body weight of the women also ob-
served that is the main reason for choosing aquafitness training
as a recreational and health-enhancing type of physical activity.
The aquafitness training also stabilized the values of functional
indicators of the cardiovascular system of early adulthood wom-
en. The developed program may contribute to health improve-
ment and body weight management of early adulthood women.

Further research should focus on the development of
science-based physical exercise training programs for wom-
en who want to improve their physical condition through the
use of novel training equipment.
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Pecdepar. Crarrs: 6 c., 4 Tab1., 30 Kepert.

MeToO0 11bOTO JOCTI/KEHHS OYI0 OLIHUTU O03[;0POBUNI
BIUIMB IIporpamiu akBadiTHecy Ha QYHKLiOHa/IbHI OKa3HUKM
Ta (i3VYHY MiATOTOB/IEHICTD KiHOK PaHHBOTO 3PiNOro BiKYy.

Marepiann i Mmerogu. BUKOpUCTOByBamuCsa TeOpETUIHMIT
aHajI3 Ta ysaraJbHEHHA HayKOBO-METOJMYHOI JIiTepaTypH, aH-
TPONIOMETPUYHI NPUITOMH, TI€aTOTiYHI METOM Ta METOAN Ma-
TeMaTU4YHOI cTaTUCTUKMU. PyHKI[iOHa/IbHMIT CTAaH OpPraHisMy
OLIiHIOBa/IM 32 3ara/IbHOBXMBAHMMM TOKA3HIKAMI, 1[0 XapaKTe-
pusytoTh QYHKIIiI0 KappiopecmipaTopHol cuctemu. JocmimKeH-
Hs IpOBOAWIOCH y ditHec-Kny6i Sport Life, M. YepHiBri. Y fo-
CITiIPKEHH] B34/ y4acThb 48 XKiHOK y Bilii 21-31 pokiB i3 cepenHiM
BikoM 26,3 poky. Bunpo6oByBaHni 6panmu y4acTp y mecTumMicsd-
Hiit mporpami akBadiTHecy, siKa ckIafanacs i3 60-XBIIMHHIUX 3a-
HATb TpM4i Ha TIDKAeHb. [Iporpama Gyita pospobieHa aBTopamu
i BKIIOYa/Ia BOJJHE PO3TATYBaHHS, POPMYBAaHHSA Ti/la Ta BIPaBU
st 6onibiaMHTY, aKBalaHC, BOZHY riMHACTHIKY Ta aKBa-Tae-00.

Pesynpratu. Ilicna yvacti y mporpami BIpaB: XMUTTE-
Ba EMHICTb 3pocna 3 45,96 + 4,69 mo 48,88 + 0,68; mokasHUK
MinHocTi 36inmpmuBca 3 35,80 + 1,07 go 43,26 + 0,71; Ingexc
PobincoHa 3pic 3 85,72 + 12,34 mo 89,63 + 10,11; Tect lran-
re 36inpmuBca 3 30,28 + 10,32 mo 37,78 + 12,34; Tect Tenua
3MiHeHO 3 16,48 £ 4,24 na 25,19 + 4,58; Ingexc Keppro smeH-
muBcA 3 5,23 + 0,74 o 0,88 + 0,38; a Tect Pyd’epa ameHIIMBCA
312,21 + 4,26 no 8,03 + 2,14. OuiHKa COMaTMYHOTO 3[0POB’sI
JKIHOK IToKa3asa sHauHe nosinuenHs (p < 0,05). Busasreno mo-
SUTHBHI 3MiHI Y BereTaTUBHIl CHCTEMI.

BucHoBok. Pospo6ena mporpama akBadiTHecy MoxKe
OyTy epeKTUBHMM IHCTPYMEHTOM JiIsl TIOJIIIIEHHS 3[J0POB's
Ta yIpaB/IiHHA MacoI0 Tijla y )XKiHOK PaHHbOI'O 3PiZIOro BiKY.

KnrouoBi cnoBa: iHkM, paHHill 3pinnit BiK, ¢iswanmit
cTaH, akBagiTHecC.
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Abstract

Purpose: To develop and evaluate the impact of a program of sectional recreational aerobics classes, taking into
account the differentiation of physical loads in female students of different motor ages.
Materials and Methods. Participants: In the ascertaining experiment, 145 second-year female students were examined,

in the formative experiment — 42 female students.

The following indicators were measured: biological age (years) using V. P. Voitenko's method (1991), motor age (years)
and the general level of physical conditions (points), heart rate (bpm), heart rate recovery time after 20 squats in
30 s (min, s), the level of physical health (points), physical activity index (c. u.), the level of general physical working

capacity (PWC,;, kgm - min™); VO, max (ml - kg - min™) - maximal oxygen consumption. The level of motor qualities
development: 2,000 m run (min, s), 4x9 m shuttle run (s), standing long jump (cm), sit-ups in 1 min (times), push-ups
(times), seated forward bend (cm).

Results. The study developed and tested an experimental program of recreational aerobics classes, taking into account

a differentiated approach to dosing physical loads in female students of different motor ages. Data factorization
revealed a rational combination of means for developing motor qualities: strength endurance - 15.88%, dynamic
strength — 12.86%, speed and strength endurance — 8.72%, static endurance — 17.87%, flexibility - 12.69%, speed
abilities — 14.66%, and coordination abilities — 17.32%. The study found a moderate negative correlation between
motor age and the level of physical health (r = -0.68 at p < 0.01). Three levels of motor age with respect to the levels of

physical health were identified.

Conclusions. Taking into account female students’ motor age during recreational aerobics classes ensures optimal

motor activity and increases the level of physical fitness.

Keywords: motor age, differentiated approach, recreational aerobics, motor qualities, dosage.

Introduction

More and more studies are focusing on scientific sub-
stantiation of forms, methods and content of physical educa-
tion in higher educational institutions. The key goals here
are to increase its efficiency (Kondakov et al., 2018) and the
level of physical condition (Thorburnet al., 2019; Solohubova
et al., 2020; Chernenko et al., 2020), to maintain students’

© Doroshenko, E., Hurieieva, A., Symonik, A., Chernenko,
O., Chernenko, A., Serdyuk, D., Svatiev, A., Tsarenko, K.,
2021.
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health (Wrench, 2019). Examination of the level of students’
physical condition while studying at higher educational in-
stitutions shows a steady tendency towards its deterioration.
(Krutsevych & Bezverkhnia, 2010).

Our scientific inquiry was based on studies which prove
that female students’ biological age (Markina, 2001) and mo-
tor age (Borodulina, 2014; Vavilova et al., 2008) are almost
twice their passport one.

The reasons given for this are:

o insufficient physical activity of students while study-

ing at higher educational institutions (Vavilova et al.,
2008; Gillis et al., 2013);
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o reduced number of hours of physical education
(Burner et al., 2019);

o lifestyle (Tambalis et al., 2019);

o insufficient effectiveness of the existing system of
physical education (Malinauskas et al., 2018).

Researchers studied the criteria of differentiation in
physical education of students in various aspects, namely:

» combination of recreational training means in ac-
cordance with the level of morphofunctional state
(Averyanova et al., 2018);

 dosage of physical loads according to the body func-
tional and physical capabilities (Chacon-Cuberos et
al., 2018);

o taking into account physical condition, rates of bio-
logical development (Bondarchuk, 2012);

o taking into account students’ psychophysical state (Il-
nytska et al., 2016);

« taking into account the female body biological fea-
tures (Bogdanovskaya et al., 2014).

The study of physical education curricula of higher edu-
cational institutions and analysis of literature which describes
the degree of impact of physical education classes on the
development and improvement of students” physical quali-
ties revealed contradictions. Some researchers observed a
positive effect of classes on students” physical fitness, and
some studies point out insufficient effectiveness of the exist-
ing program (Sobyanin et al., 2016).

Kondakov et al. (2018), Gonzalez-Valero et al. (2019)
note that today’s organization of physical education is not ef-
fective enough to increase the level of physical fitness, health,
motivation, to develop professionally important psychophys-
ical qualities and interest of a large number of students in
physical exercises and sports.

However, a lot of studies on optimization of students’
physical education do not describe all possible ways to im-
prove it (Bondarchuk, 2012; Sazanova et al., 2017). We have
not found any studies investigating a differentiated approach
to dosing physical loads in physical education of female stu-
dents of different motor ages.

In our opinion, the distribution of students in physical
education classes by their level of motor age is the most ac-
cessible method that does not require special equipment. This
method makes it possible to optimize the assessment of the
level of physical condition and to effectively dose physical
load in female students with different physical fitness.

The analysis of studies shows that there are a great num-
ber of opinions on solving the problem of deterioration of
students’ physical health (Borodulina, 2014; Averyanova et
al., 2018). Therefore, our study aimed to solve the problem
of successful physical development of female students with
the use of sectional recreational aerobics classes, taking into
account a differentiated approach to dosing physical loads.

Hypothesis. The study assumed that the introduction of
a differentiated approach to dosing physical loads for female
students of different motor ages would lead to positive dy-
namics and optimization of their physical condition.

Purpose. To develop and evaluate the impact of a pro-
gram of sectional recreational aerobics classes, taking into ac-
count the differentiation of physical loads in female students
of different motor ages.

TM®B, 2021, Tom 21, N2 2

Material and Methods

Study participants

In the ascertaining experiment, 145 second-year female
students were examined. For health reasons, they were in-
cluded in a basic and a preparatory medical groups.

In the formative experiment, 42 participants were se-
lected. They were divided into two groups — a control group
(CG) (20 girls) and an experimental group (EG) (22 girls).

Study organization

The female students” physical development was assessed
by the following indicators: biological age (years) using
Voitenko's method (1991), motor age (years) and the general
level of physical conditions (points) (Vavilova et al., 2008),
heart rate (determined by palpation, bpm), heart rate recov-
ery time after 20 squats in 30 s (min, s), the level of physical
health (points) (Belous et al., 2005; Krutsevych et al., 2011),
physical activity index (c. u.) (Sazanova et al., 2017). The
study also measured: the level of general physical working
capacity (PWC,;, kgm min™) - an integral indicator of the
body physical condition; VO, max (mlekgemin™) — maximal
oxygen consumption — an indicator of the body aerobic en-
durance (Malikov et al., 2006).

Tests for assessing the development of motor quali-
ties were selected taking into account the physical educa-
tion program for students of higher educational institutions
(Kurochenko, 2004). The study recorded the results of all the
participants in the following tests: 2,000 m run (min, s), 4x9
m shuttle run (s), standing long jump (cm), sit-ups in 1 min
(times), push-ups (times), seated forward bend (cm).

At the first stage, the ascertaining experiment was con-
ducted to determine the impact of physical education classes
on the parameters under study. Also, factor analysis was per-
formed to find a rational combination of physical education
means for developing motor qualities in female students.

The formative experiment used the annual educational
cycle (macrocycle), which is divided into 2 periods corre-
sponding to I - fall-winter and II - winter-spring semesters.
Each macrocycle, in its turn, consists of 2 mesocycles (mod-
ules) lasting 8 weeks. The mesocycles were based on 4-week
microcycles.

During extracurricular sectional classes (twice a week),
all the female students were engaged in recreational aerobics.
During classes, the CG participants’ motor age was not taken
into account. Physical load was the same for all the students.
For the EG participants, a differentiated approach was used;
load was dosed taking into account their motor age.

Motor age was calculated using Vavilov’s method (1997)
“Test Yourself”: in Table 1 of age assessment standards, we
find the age corresponding to your result in each test, sum up
all the found values of ages and divide by the number of tests.
The resulting number is your motor age.

Table of age assessment standards (Table 1), where: P -
push-ups, times; ] - standing long jump, cm; S - sit-ups,
times; H - bar hang, s; B - seated forward bend, cm.

The first period of the macrocycle (fall-winter semester)
began in September, lasted 17 weeks and consisted of 2 meso-
cycles (modules): preparatory (4 weeks) and main (basic) (13
weeks). The second period (winter-spring semester) lasting

159



ISSN 1993-7989 (print). ISSN 1993-7997 (online). Teopis Ta MeToaunKa ¢isnuHOro BMxoBaHHs. Tom 21, N2 2

Table 1. Table of age assessment standards for women
(Vavilov, 1997)

Results of tests

Age P J S H B
8 104 12 6 6

8 9 120 13 9 7

9 10 132 14 12 8
10 11 142 15 15 9
11 12 152 16 19 10
12 13 160 17 23 11
13 14 167 18 27 12
14 14 173 19 31 12
15 15 177 20 35 13
16 16 180 21 39 13
17 16 180 21 41 13
18 16 178 21 £ 13
19 16 176 20 41 13
20 15 172 19 39 12
21 15 167 18 35 12
2 15 161 17 30 11
23 14 155 16 25 10
24 14 149 14 2 9
25 13 143 12 19 8
26-29 11 137 10 16 7
30-34 9 131 8 13 6
35-39 7 125 6 11 5
40-44 5 120 5 9 4
45-49 3 115 4 8 3
50-54 2 110 3 7 2
55-59 1 105 2 6 1
60-64 1 100 2 5 1
>65 1 95 2 4 1

16 weeks began in February and consisted of mesocycles:
preparatory (4 weeks) and main (basic) (12 weeks).

Pedagogical control of the level of physical condition,
motor age, and physical fitness of the female students was
carried out at the beginning and end of the academic year. To
control the correction of the training program, the indicators
of motor age, physical health, and physical fitness were meas-
ured at the end of each module (mesocycle).

Statistical Analysis

The study materials were processed by the statistical
analysis software - IBM SPSS 20. The study used the analysis
of variance techniques with the calculation of the arithmetic
mean (X); standard deviation (s); non-sampling error (stand-
ard error) (S); Student’s t-test; Pearson’s goodness-of-fit test
(x2) (Chi-square) - a statistical test used to verify the hy-
pothesis that the observed random variable obeys a certain
theoretical distribution law; Spearman’s rank correlation co-
efficient (r). In testing the validity of p = 0.95, significance
levels of < 0.05; < 0.01; < 0.001 were taken as a basis.

To determine the structure of the female students’ physi-
cal condition, factor analysis was conducted. The factor
analysis used a principal component analysis model with the
rotation method: Varimax with Kaiser normalization.
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Results

Data factorization of the ascertaining experiment using
the Varimax method of orthogonal rotation of the primary
matrix with Kaiser normalization identified 9 factors that
describe the structure of the female students’ physical condi-
tion (Table 2).

The most significant factor is the one described by a
group of variables which characterize the degree of devel-
opment of basic motor qualities (motor age, shoulder mus-
cle static endurance, shoulder muscle strength endurance,
dynamic strength - 13.62% of data variance). The second
factor (8.99%) describes the frequency of diseases and self-
assessment of health (according to V. P. Voitenko). The third
factor (10.41%) describes anthropometric indicators. The
fourth factor (6.67%) describes the indicators of systolic and
diastolic blood pressure, which directly affect the presence
or absence of arterial hypertension or hypotension, respec-
tively. The fifth factor (5.57%) determines the indicators of
heart rate at rest and after exercise (recovery time). The sixth
factor (9.84%) describes the characteristics of training expe-
rience, assessment of attitude towards a healthy lifestyle, and
flexibility. The seventh factor (5.19%) characterizes reaction
time and physical activity index. The eighth factor (5.56%)
describes the indicators of age and static balance. The ninth
factor (3.2%) is theoretical knowledge.

Based on factor analysis, a rational combination of
means for developing motor qualities in female students was
determined (Fig. 1).

The results of statistical analysis using the non-para-
metric test Spearman’s rank correlation coefficient showed a
moderate negative correlation between the level of physical
health and motor age r = - 0.68 at p < 0.01.

The results of correlation analysis suggest that a decrease
in motor age indicators will help increase the level of physi-
cal health.

The current realities of physical education in higher edu-
cational institutions make it impossible to allocate time dur-
ing PE classes for assessing the level of students’ physical
condition. This is due to collecting and analyzing a fairly large
number of indicators, even with the use of rapid methods and
the availability of additional equipment (height meter, medi-
cal scales, spirometer, blood pressure meter, etc.).

We proposed a differentiated dosage of physical loads
according to motor age on the basis of the discovered statisti-
cally significant relationship between motor age and the level
of physical health.

Asaresult of experimental data ranking, we identified three
levels of motor age with respect to the level of physical health.

Motor age deviations from calendar age from 0 and less
to 11 years are characteristic of a “safe” level of motor age,
which includes female students with a very high and high
level of physical health.

Female students whose motor age is 12 years + 1 year
older than their calendar one are in a “borderline” zone and
have an average level of physical health.

If motor age exceeds calendar age by 13 years, it can be
concluded that the body is in a “dangerous” zone.

The ascertaining experiment showed that in the EG, 50%
(n = 11) of the female students have the dangerous level of
motor age, 18.2% (n = 4) - the borderline level, and 31.8%
(n =7) - the safe level of motor age.
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Table 2. Factor structure of the female students’ physical condition. Principal component analysis with Varimax rotation and

Kaiser normalization (n = 145) |r > 0.3|

Variables Component
1 2 3 4 5 6 7 8 9

Age 0.150 0.101 0.058 0.235 0.037 0.096 -0.210 0.610 0.220
Body mass -0.435 0.109 0.568 0.375 -0.034 0.170 -0.231 0.084 -0.055
Body height -0.226 0.014 0.662 -0.022 0.024 -0.011 0.287 -0.020 0.116
Heart rate -0.028 -0.060 -0.088 0.000 0.801 -0.125 0.047 0.130 -0.040
Systolic blood pressure -0.096 0.043 0.134 0.851 0.135 0.086 0.010 -0.021 -0.053
Diastolic blood pressure -0.068 0.156 0.085 0.823 0.038 -0.179 0.035 0.085 -0.039
Lung capacity -0.017 -0.038 0.794 0.017 -0.026 -0.050 -0.086 0.043 -0.099
Training experience -0.025 -0.128 0.035 -0.043 0.035 0.762 -0.008 0.067 -0.039
Cold-related illnesses per year -0.124 0.700 0.039 -0.005 0.188 -0.183 0.155 0.225 0.031
Chronic conditions -0.065 0.793 -0.020 0.069 0.045 0.101 -0.034 -0.134 0.139
Dynamometry 0.214 0.051 0.584 0.303 0.023 0.100 0.052 0.082 0.104
:e:‘:ttsrate recovery time after 20 0004 0305  -0.002 0137 0657 0197 0035 -0225  0.119
Static balance 0.155 0.033 -0.064 .079 0.026 0.025 -0.187 -0.781 0.131
Reaction time 0.049 0.001 -0.071 -0.122 -0.088 0.024 -0.661 -0.013 -0.052
ﬁj;ﬁf;nlff‘;tst‘;fljtm“de towards a 0167 0185  -0248  -0.016  -0.092 0469 0118 0230  0.416
Self-assessment of health -0.047 0.756 0.022 0.135 0.020 -0.074 0.030 0.010 -0.094
Theoretical knowledge 0.127 0.114 0.077 -0.093 -0.014  -0.126 -0.081 0.024 0.801
Physical activity index 0.062 0.102 -0.019 -0.085 -0.139 0.029 0.637 0.024 -0.102
Strength endurance 0.716 -0.082 -0.076 0.107 -0.084 -0.051 -0.265 -0.065 0.108
Dynamic strength 0.580 -0.240 0.211 -0.178 0.021 0.057 0.251 0.122 0.197
Speed and strength endurance 0.393 -0.220 -0.017 0.093 -0.127 0.349 0.108 0.327 0.391
Static endurance 0.806 0.004 -0.091 -0.172 0.066 -0.128 0.045 -0.071 -0.099
Flexibility 0.215 0.333 0.154 -0.022 -0.277 0.572 -0.046 0.014 -0.200
Motor age -0.910 0.009 0.065 0.022 0.137 -0.210 -0.024 -0.033 -0.054
VO2 max 0.120 -0.183 -0.202 -0.155 -0.593 0.179 0.298 0.013 0.190
total variance 3.41 2.45 2.61 1.67 1.39 2.46 1.30 1.39 0.80

variance, % 13.62 8.99 10.41 6.67 5.57 9.84 5.19 5.56 3.20

15.88%

1732%___

8.72%

17.87%
mA mB uC mD mE ®F 0G

Fig. 1. Rational combination of physical education means for
developing motor qualities in female students: A - strength
endurance; B — dynamic strength; C - speed and strength
endurance; D - static endurance; E - flexibility; F - speed abilities
(reaction time); G - coordination abilities (static balance)

The obtained data confirmed the need to correct the fe-
male students’ physical condition. The results served as the ba-
sis for developing a program of sectional recreational aerobics
classes, taking into account a differentiated approach to dos-
ing physical loads for female students of different motor ages.
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The intensity of classes was regulated taking into account
the level of motor age. The dosage of the amount and inten-
sity of physical exercises was achieved by a certain number
of repetitions, the pace of performance, changes in stance
width, the use of long and short levers, changes in starting
positions, and the way of performing exercises, a rational
alternation of the time of load and rest, the use of various ob-
jects and apparatuses, music, words, means of visual impact
on the female students’ bodies.

Taking into account the individual level of motor age, the
students were lined up in two ranks during the class, so that
the instructor could differentiate physical load:

o first rank - students with the “dangerous” level of

motor age;

» second rank - students with the “borderline” and

“safe” level of motor age.

The trainees’ activities were organized frontally (every-
one performs exercises at the same time) and individually
(independent performance of the task under the instructor’s
guidance).

The program of sectional recreational aerobics classes,
taking into account a differentiated approach to dosing phys-
ical loads in female students with different levels of motor age
has the following peculiarities:
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o for students with the “dangerous” level of motor
age — the intensity is 30-35% of maximal oxygen
consumption, the step platform height is 15 cm
without the inclusion of arm movements and the use
of swing movements, the number of repetitions of
strength exercises is 25-30% of the maximum, the
dumbbell weight is 0.5-1 kg;

o forstudentswith the “borderline” level of motorage — the
intensity is 35-40% of maximal oxygen consumption,
the step platform height is 15 cm with the inclusion
of simple movements of arms, without raising them
above shoulder level and using swing movements, the
number of repetitions of strength exercises is 35-40% of
the maximum, the dumbbell weight is 1-1.5 kg;

o for students with the “safe” level of motor age — the
intensity is 45-50% of maximal oxygen consumption,
the step platform height is 15 cm with the inclusion
of simple arm movements and the use of swing
movements, the number of repetitions of strength
exercises is 40-45% of the maximum, the dumbbell
weight is 1.5 kg.

The duration of classes was 80 minutes. The tempo of
music was 118-122 beats per minute. The training zone of
heart rate with the “dangerous” level of motor age was 100-
115 bpm™, with the “borderline” level - 110-125 bpm, and
with the “safe” one — 120-140 bpm™.

The initial comparative analysis of indicators proved a
relative homogeneity of the control group and the experi-

mental group. This became the basis for an objective assess-
ment of the program we developed.

The repeated determination of indicators revealed the
following. By the end of the formative experiment, the EG
students had significantly higher (p < 0.05; p < 0.01 and
p < 0.001) values of practically all parameters of the level of
physical condition, motor age, physical fitness than the CG
students (Table 3).

So, the indicators of heart rate decreased by 6.77%
(p < 0.01), heart rate recovery time after 20 squats in 30 s by
19.81% (p < 0.05), biological age by 11.21 %, and motor age
by 28.72% (p < 0.001), PWC,,, by 7.3% (p < 0.05); physical
activity index increased by 8.06% (p < 0.05), maximal oxygen
consumption by 2.17%.

The general level of physical conditions changed from
satisfactory to good (p < 0.001) (Table 4).

There was a significant increase in the level of dynamic
strength (p < 0.01), speed and strength endurance of the ab-
dominal muscles (p < 0.001), flexibility (p < 0.05), strength
endurance (p < 0.01), static endurance (p < 0.01). The time
of overcoming the 2,000 m distance decreased by 3.15%, and
dexterity by 2.54%.

The average score of the level of physical health changed
(p<0.001) from an average (3.33 £ 0.12) toahigh (4.15+0.11)
level with a relative increase in the result by 19.76%.

At the beginning of the formative experiment, 50%
(n = 11) of the female students had the “dangerous” level
of motor age, 18.2% (n = 4) had the “borderline” level, and

Table 3. Comparative assessment of the studied indicators in the experimental group (EG n = 22) and the control

group (CG n = 20) female students

Beginning of

End of academic year

Indicators academic year t p
x+S x£S
EG 18.04 + 0.14 18.44 + 0.10 2.32 <0.05
Age, years
CG 18.00 = 0.19 18.39 +0.12 1.74 >0.05
. . EG 3492 +1.79 31.40 = 1.09 1.68 >0.05
Biological age, years
CG 32.46 + 1.61 30.50 + 1.30 0.95 >0.05
EG 30.16 + 1.16 23.43 +0.57 521 <0.001
Motor age, years
CG 29.39 £ 1.02 27.26 +1.07 1.44 >0.05
EG 75.68 £1.20 70.88 £ 0.99 3.09 <0.01
Heart rate, bpm™
CG 76.11 £1.80 70.00 = 1.70 2.47 <0.05
. . EG 2.54+0.14 2.12+0.12 2.28 <0.05
Heart rate (recovery time), min
CG 242 +0.22 2.32+0.18 0.35 >0.05
EG 3.33+£0.12 4.15+0.11 5.04 <0.001
Physical health, points
CG 3.24+0.09 3.76 £0.11 3.66 <0.001
EG 604.14 + 13,41 651.74 +19.73 2.01 <0.05
PWC,;, kgem'emin™
CG 637.92 £ 20.39 683.95 £ 16.81 1.74 >0.05
Maximal oxygen consumption, EG 42.45 +0.40 43.39 £ 0.54 1.40 >0.05
mlekgemin’! CG 43.66 + 0.65 44.28 £ 0.50 0.76 >0.05
. . . EG 31.58 £ 0.44 34.14 £ 0.95 2.45 <0.05
Physical activity index, points
CG 32.80 £0.95 34.84 +1.25 1.30 >0.05
General level of physical conditions, EG -0.31 +£0.03 -0.12+0.03 4.48 <0.001
potnts cG -0.26 +0.02 -0.20 +0.03 1.66 >0.05

Note: EG - experimental group, CG - control group.
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Table 4. Comparative assessment of motor qualities development according to state tests in the experimental
group (EG n = 22) and the control group (CG n = 20) female students

before .
. after experiment
Group experiment assessment <£S assessment t P
x+S
2,000 m run (min, s)
EG 11.47 £ 0.2 2 11.12 £ 0.22 3 1.18 >0.05
CG 11.36 £ 0.2 2 11.13 £ 0.18 3 0.85 >0.05
4x9 m shuttle run (s)
EG 10.88 + 0.13 10.61 + 0.09 3 1.71 >0.05
CG 10.86 + 0.12 3 10.62 + 0.09 3 1.60 >0.05
Standing long jump (cm)
EG 163.52 +2.97 177.08 + 3.35 2 3.03 <0.01
CG 156.61 + 3.44 0 164.94 + 3.12 1 1.79 >0.05
Sit-ups in 1 min (times)
EG 36.72 +0.89 43.6 +0.74 4 5.94 <0.001
CG 37.22 +1.65 3 42.11 +1.34 4 2.30 <0.05
Push-ups (times)
EG 5.00 £ 0.61 0 9.04 £ 1.09 1 3.63 <0.01
CG 3.94 +0.37 0 5.44 +0.44 0 2.61 <0.05
Seated forward bend (cm)
EG 13.16 + 1.34 2 16.72 + 1.12 3 2.04 <0.05
CG 15.22 £ 0.89 3 15.44 + 1.36 3 0.14 >0.05

Note: EG - experimental group, CG - control group.

31.8% (n = 7) - the “safe” level of motor age. Upon comple-
tion of the experiment, all the students with the “danger-
ous” level of motor age moved to higher levels, so only 4.5%
(n = 1) have the “borderline” level, and the level of motor age
0f 95.5% of the students (n = 21) is assessed as “safe”.

Discussion

At the beginning of our study, we assumed that the intro-
duction of a differentiated approach to dosing physical loads
for female students of different motor ages would lead to pos-
itive dynamics and optimization of their physical condition.

Examination of the level of students’ physical condition
while studying at higher educational institutions often shows
a steady tendency towards its deterioration. This is due to
insufficient effectiveness of the traditional training program,
which is confirmed by our data and other authors’ findings
(Kondakov et al., 2018).

The studies of the authors (Tambalis et al., 2019; Wang
et al., 2019; Kozina et al., 2019) argue that the use of aero-
bics means helps optimize certain components of physical
condition. Our study has broadened the understanding of
the impact of recreational aerobics on girls’ bodies. The ef-
fectiveness of the program that we developed was assessed
through a holistic and integrated monitoring of indicators
of biological and motor age, the level of physical health, and
assessment of motor qualities development. This created the
basis for scientific substantiation of taking into account mo-
tor age when determining physical load for female students.
On the basis of correlation analysis, we found a relation-
ship between female students’ motor age and level of physical
health. This made it possible to find the most accessible way
to differentiate physical loads for female students according
to different motor ages.

TM®B, 2021, Tom 21, N2 2

Drawing on the results of our own research and the stud-
ies by the authors Chernenko and Kokarev (2017), Kibalnyk
and Tomenko (2010), we developed a program of sectional
recreational aerobics classes. In contrast to the existing pro-
grams, the specially developed program envisaged: an or-
ganizational structure of recreational classes; factor analysis
of the ascertaining experiment results; differentiation by the
levels of motor age, taking into account the dynamic man-
agement of correction of the level of physical health; load
intensity; pulse mode; a rational combination of means for
developing motor qualities. In addition, to optimize classes,
the study used: various types of aerobics (basic aerobics, step
aerobics, power aerobics, and aerobics with objects); interval
or repeated ways of exercise repetition; differentiated and
person-centered approaches to working with female students;
medical and pedagogical control (at the end of each module).

The introduction of the program helped to increase the
level of physical activity and improve the physical condi-
tion of the study participants. It is important to note that the
results obtained during the formative experiment confirm
the findings of a number of authors about a positive effect
of recreational aerobics means on female students’ physical
condition (Wang et al., 2019; Niu et al., 2018). The relation-
ship that we discovered between female students’ motor age
and level of physical health made it possible to find the most
accessible way to differentiate physical loads for female stu-
dents according to different motor ages. This principle was
implemented taking into account load power, intensity, a ra-
tional combination of means for developing motor qualities
(strength endurance, dynamic strength, speed and strength
endurance, static endurance, and flexibility).

Thus, the findings of the study made it possible to broad-
en the knowledge of effective ways to optimize the motor
activity and correct the physical condition of female students
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of higher educational institutions. We confirmed the infor-
mation on the need to improve the basic physical education
program in higher educational institutions (Kondakov, Vo-
loshina, et al., 2018; Sobyanin et al., 2016).

The obtained results confirm and supplement the studies
on the indicators of physical development and morphofunc-
tional features of students (Borodulina, 2014; Kuzmin et al.,
2016). In addition, we confirmed the data of Kondakov et al.
(2018), Krutsevych et al. (2010) on the unsatisfactory state of
students’ physical health and physical fitness; the tendency
for deterioration of these indicators while studying at higher
educational institutions; the significant excess of biologi-
cal age (Markina, 2001) and motor age (Borodulina, 2014;
Vavilova et al., 2008) over calendar one.

We supplemented the findings of Niu et al. (2018), Kuna
et al. (2018) about the optimization of physical education
of students of higher educational institutions by using the
most popular and accessible types of physical exercises; the
data of Kondakov et al. (2018) on insufficient physical activ-
ity of young people; the data of Yarmak et al. (2018) on the
factor structure of physical condition of female students of
higher educational institutions; the information of Ilnytska
etal. (2016), Borras et al. (2017), Wang et al. (2019), Kuna et
al. (2018) on the effectiveness of using recreational aerobics
means to improve the level of students” physical condition.

Research in this area will make it possible to ensure opti-
mal physical activity of students; increase the level of physical
fitness and health; develop professionally important psycho-
physical qualities and interest in regular exercise and sports.

Conclusions

The results of the experiment confirmed that the pro-
cess of teaching students using the basic physical education
program for higher educational institutions needs to be sup-
plemented and improved.

As a result of factor analysis, a rational combination of
means for developing motor qualities was determined. The
study found a correlation between motor age and the level of
physical health, ranked these indicators and identified three
levels of motor age with respect to the levels of physical health.

It was found that the experimental program significantly
improved the indicators of physical fitness, physical health,
and motor age.

This study does not cover all the tasks of the selected
problem. We see the prospect of further research in study-
ing the application of the differentiated approach to dosing
physical loads for students of different motor ages using other
means of physical education.
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3aHATb 03[0POBYOI0 aep0biKOI0 3 ypaxyBaHHAM Audepenianii
(bisMYHNX HAaBaHTAXEHb Y CTYEHTOK 3 PI3HUM PYXOBUM BiKOM.

Marepianu Ta MmeTogu. KOHTMHIEHT — B paMKaX KOHCTaTy-
BQJIbHOTO €KCIIEPUMEHTY 0OCTeXXeHO 145 CTyfieHTOK 2 Kypcy, B
¢dbopmyrouoMy ekcriepuMeHTi — 42 cTyfeHTKI. BusHavasmics Taki
IIOKa3HMKM: Oiomoriuynmit Bik (pokiB) 3a MeTopmukoio BoitreH-
ko B.IL (1991), pyxoBuit Bik (pokiB) i 3arajibHmit piBeHb isnd-
HMX KOH/LiM (6a/1y), 4acToTa CeplieBUX CKOPOYeHb (YII/XB), 4ac
BiJIHOB/IEHHS YaCTOTY CEPLEBUX CKOPOYeHb mic/iA 20 mpuciganb
3a 30 c (xB, ¢), piBeHb Bi3udHOrO 300pOB ' (6am1), iHmekc pyxoBoi
aKTMBHOCTI (y.0.), piBeHb 3arajabHOI (isnIHOI IpalesfaTHOCTI
(PWC,,, kM - xB™!); MIIK (M1 - KT - XB!) — MakcuMasibHe CIIOXKMI-
BaHHs KVCHIO. PiBeHb PO3BUTKY PyX0BuX sikocTeii: 6ir 2000 M (xB,
C), YOBHUKOBMII 6ir 4x9 M (C), cTprOOK B ZOBXMHY 3 Micus (cm),
nigHiMaHHA TyTy6a B cif 3a 1 xB (pa3), SrTUHAHHA Ta PO3TMHAHHA
PYK B yropi siexxaun ( pas), HaXui 3 HOTIOKeHHs cupsadan (cm).

PesynpraT. Po3po6ieHo Ta ampo60OBaHO eKCIepUMeH-
TaJIbHY IIPOTpaMy IIPOBefieHHs 3aHATDb 3 0340POBYOI aepoOiKy

3 ypaxyBaHHAM AM(epeHIifioBaHOro MiIXOy B [03yBaHHI (i-
3MYHMX HABAaHTa)XEHb Y CTYHEHTOK 3 Pi3HMM PYXOBMM BiKOM.
QaxkTOpHMIT aHai3 JO3BOUB BUABUTH palliOHaJIbHE CIiBBif-
HOULIEHHS 3ac00iB /Is1 PO3BUTKY PYXOBUX SKOCTENl: CMIOBA
BUTpUBANicTh — 15,88%, guHamiuHa cuma — 12,86%, mBugKic-
HO-CUJIOBA BUTPUBANICTh — 8,72%, cTaTM4HAa BUTPUBAJICTD —
17,87%, ray4KicTb — 12, 69%, mBUAKiCHI 3mibHOCTI — 14,66% i
KOOpAMHaLiiHI 31i6HOCTI — 17,32%. BcraHOBIEHO mOMipHMIT
HeraTVBHIUIT B3a€EMO3B 130K PYXOBOTO BiKY 3 piBHeM (i3NIHOTO
3opoB’s (r = -0,68 npu p < 0,01). Busnadeno tpu pisHi pyxo-
BOTO BiKy 1100 piBHIB ()i3M4IHOTO 370POB’s.

BucHoBkn. Q6K pyXoBOro BiKy CTY/EHTOK IIpM IIpOBe-
[€HHI 3aHATh 03[0POBYOI0 aepPOGIKOI0 FO3BOJISE 3a0€3MeUNTH
OITMMAJIbHY PYXOBY aKTUBHICTb, MABUIIUTK piBeHDb (isyaHOL
TigrOTOBIEHOCTI.

KnrouoBi cmoBa: pyxoBuit Bik, fudepeHIiitoBaHNiT MifXif,
0370poBYa aepobiKa, pyXoBi IKOCTI, 1O3yBaHHSI.
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Abstract

The objective of this study was to analyse differences among Czech pupils’ with/without hearing loss related to
feelings and opinions on physical education classes; sport preferences in physical education classes; and leisure time

activities at the lower secondary schools for the deaf.

Materials and methods. Participants were 83 pupils with hearing loss (n = 41; 49.4%) and pupils without hearing loss
(n =42; 50.6%); an average age of them was 14.3 + 1.3 years. The non-parametric Mann-Whitney U-test, Fisher exact
test, Chi-square test were used for statistical analyses. For calculation of effect size coeflicient abs(r) was used. All tests
were performed at a level of 0.05.

Results. Pupils without hearing loss are more likely to express disappointment due to cancellation of a physical
education class than pupils without hearing loss (Z = -2.168; p = 0.029). A statistically significant difference was found
in preference for the various physical education activities and in leisure activities, where pupils without hearing loss
prefer dancing (x* = 8.622; p = 0.003), whereas pupils with hearing loss prefer volleyball (x* = 14.833; p = 0.00001). In
terms of leisure time activities, pupils with hearing loss spent their leisure time watching television significantly more
often (x> = 5.198; p = 0.023).

Conclusion. Both groups do not differ in feelings and opinions on physical education in terms of popularity, difficulty,

importance, effort during physical education. On the contrary, differences in feelings associated with the cancellation
of physical education or preference of activities in physical activities in physical education and leisure time appeared.
Key words: lower secondary school, special education, opinion, feelings, leisure time, sport.

Introduction

Individual development in various domains - depending
on the aetiology — can be affected by hearing loss. Important fac-
tors are the age of the person, severity and type of impairment,
quality of care, the time when the rehabilitation started, the
suitability of rehabilitation methods, cognitive abilities, psycho-
motor skills or social and environmental factors (Coskun et al.,
2019; Ochoa-Martinez et al., 2019; Van der Straaten et al., 2020).
Due to physical and psychosocial limitations - difficulties in
communication with peers, lower health and physical literacy,
children with hearing loss may experience reduced physical ac-
tivity and fitness (Ellis et al., 2014; Hartman et al., 2011). There-
fore, schools for the deaf tend to encourage more physical activ-
ity through physical education classes and structured sports
programs in the pupils’ leisure time (Kurkova, 2015).

Physical education is a priority field in the development
of children health promotion, including those who are deaf or

© Zmélikova, A., Kurkova, P, 2021.
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hard of hearing. Benefits of physical education and physical
activity in leisure time can improve the bio-psycho-social and
spiritual domains (Marmeleira et al., 2019). Moreover, it is also
fundamental to active living from early childhood to adulthood
(Cheung, 2019). Generally, school-based physical education is
an effective means of influencing the body and mind and de-
velop the range of motor and cognitive competencies, impaired
due to the hearing loss. Thus, physical education is essential for
pupils with hearing loss. Additionally, physical education may
be the best setting for individuals with hearing loss to learn
about physical activity (Kurkova et al., 2010; Li et al., 2019).
Research focusing on the physical education experience
of pupils with hearing loss has shown that those pupils tend to
find many barriers in physical education classes. In the study,
Kurkovd et al. (2010) found some challenges for physical edu-
cation classes in the ratio of students-teachers and the poten-
tial risks involved in several activities during the classes. An-
other research by Kurkova (2015) described the worries felt by
pupils with hearing loss regarding misunderstandings in com-
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munication, delayed reactions when beginning a new activity,
and the worries of destroying their hearing aids when partici-
pating in contact sports during physical education classes.

According to the Czech Statistical Office (2018), Czech
schoolchildren consider physical education and computers to
be a popular school subject. This finding confirmed a study
by Kurkova and Nemcek (2018), where teenagers who are
deaf/hard of hearing do sport significantly more often in their
leisure time in comparison with teenagers with visual im-
pairment. Engel-Yeger and Hamed-Daher (2013) compared
the involvement in leisure time activities between children
with hearing loss, with visual impairment and typical peers.
They found out for both groups - children who are deaf/hard
of hearing and with visual impairment - it was more chal-
lenging to participate in leisure activities, and it is necessary
to provide support and facilitate their involvement through
intervention and community programmes.

Due to the previous research, the study aimed to analyse
differences among pupils’ with and without hearing loss relat-
ed to (a) feelings and opinions on physical education classes;
(b) sport preferences in physical education classes and leisure
time activity at the second grade of schools for the deaf.

Materials and Methods

Study sample

The research sample comprised eighty-three Czech pu-
pils — with hearing loss (n = 41; 49.4%) and without hearing
loss (n = 42; 50.6%) from the two lower secondary schools
(European Commission, 2018) — boys, n = 49; 59.0%; girls,
n = 30; 31.6%; and 4 pupils (4.9%) did not state their sex. The
mean age with a standard deviation of the age was 14.3 £ 1.3
years, the age range was 11 to 17 years, and the median age
was 14 years. The exclusion criterion for all participants was
additional combined disabilities (e.g. cognitive, physical or
visual impairment). In the Czech Republic, in all lower sec-
ondary schools for the deaf is possible to extend school at-
tendance to ten years, upon approval from the ministry. In
such a case, the first grade comprises years 1 to 6, and the
second grade comprises years 7 to 10 (Act No. 561/2004 Coll.,
on preschool, primary, secondary, higher, and other educa-
tion [Zakon ¢&. 561/2004 Sb.]).

Within the sample, the most pupils with hearing loss
have been deaf or hard of hearing from birth (n = 33; 80.5%).
With respect to the severity of hearing impairment (hearing
loss expressed in decibels), moderate to severe hearing loss

(40-80 dB) (n = 13; 31.7%; n = 11; 26.8%) is represented
among the pupils. A compensation aid is used by most pupils
(n =27; 65.9%), in most cases a hearing aid (n = 23; 85.2%),
fewer pupils have a cochlear implant (n = 4; 14.8%). In re-
lation to participation in sport, both samples do not differ
much - sport on a competitive level (n = 18; 43.9%; n = 19;
45.2%), recreational sports (n = 19; 46.3%; n = 19; 45.2%), no
sports at all (n =4; 9.8%; n = 4; 9.5%).

Data collection

The data collection were carried out in April and May
2017 at the second grade (years 7-10) of the Czech lower
secondary schools for the deaf. To access the research for
our group with and without hearing loss, a structured ques-
tionnaire in modified form - adapted text version and video
format in the Czech sign language - was used. The pupils
completed the questionnaire in the presence of the class tu-
tor and the researcher. If necessary, a teacher, an interpreter
from/to sign language was available to pupils with hearing
loss to avoid any misunderstanding of the questions. The
research had relevant approval from the Ethics Committee.
All subjects signed an informed consent form before enrol-
ment. In this study, we compare seven questions concerning
the differences among pupils with and without hearing loss
in physical education classes. The questions were related to
their opinions and feelings about physical education classes
and assessed: a) the popularity of physical education; b) the
importance of physical education; ¢) the difficulty of physical
education; d) effort in physical education classes; e) emotion-
ality in physical education classes; ) emotional response if a
physical education class is cancelled; g) reason for the lack of
interest in physical education classes — If you do not enjoy
physical education classes, what is usually the most common
reason for that? Furthermore, we compared the pupil’s pref-
erences in a physical education class and their leisure time ac-
tivities. Participants were asked, “What activity do you most
often do in your leisure time?”; and “Which of the following
physical activities would you like to do in physical education
classes?” (Kurkova & Langova, 2021). Another information
about research participants included demographic facts.

Statistical Analysis

The data were described using absolute and relative fre-
quencies, including the mean, standard deviation and me-
dian. For statistical analyses, we used the non-parametric

Table 1. Intergroup comparison of mean values in pupils’ feelings and opinions on physical education classes

Pupils with hearing loss Pupils without hearing loss

Total (N = 83)

Variable (n=41) (n=42) Z p abs(r)
M £+ SD M+SD M+SD

Popularity 2.17 £0.83 1.95 +0.98 2.06 £ 0.92 1.230 0.193 0.134%
Importance 1.88 £ 0.90 2.05+091 1.96 £ 0.90 -0.861 0.365 0.094
Difficulty 3.24 £ 0.97 3.55+0.86 3.40 £ 0.92 -1.266 0.171 0.138+
Effort 1.95+£0.83 1.91 £ 0.69 1.93 £0.76 0.118 0.903 0.013
Emotionality 1 2.15+0.79 2.00 £ 0.94 2.08 £ 0.87 1.043 0.271 0.11471
Emotionality 2 3.10 £ 0.89 3.41+£0.99 3.25+0.95 -2.168 0.029* 0.231t

Note. SD - standard deviation; Z - Mann-Whitney U-test statistics; abs(r) — absolute value of Cohen’s r; Tsmall effect size; p - statistical

significance (*p-values < 0.05).
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Mann-Whitney U-test, Chi-square test, and, for low frequen-
cies, the Fisher’s exact test. Furthermore, the effect size coef-
ficient was used. The Z value can be used to calculate an effect
size, such as the r proposed by Cohen (1988) where values
r = 0.50, 0.30, and 0.10 may be interpreted as large, medium
and small effects. All tests were performed at a level of 0.05,
and we used the software R for statistical processing.

Results

Table 1 and Table 2 present the intergroup comparison
of pupils with and without hearing loss in physical education

classes. Using the Mann-Whitney’s U-test, it was proven in
the Emotionality 2 indicator — when cancelling a physical
education class - pupils without hearing loss are more likely
to express disappointment due to cancellation of a physical
education class (Z = -2.168; p = 0.029). The statistical signifi-
cance in this indicator was also confirmed by the small effect
size coefficient (abs(r) = 0.231) — Table 1.

Related to other analysed indicators - Popularity
(abs(r) = 0.134), Difficulty (abs(r) = 0.138), and Emotionality
1 (abs(r) = 0.114) — a small effect size coefficient was found;
however statistical significance was not proven (Table 1).

Table 2. Pupils’ preferences in physical education classes and their leisure time activity

Pupils with hearing loss ~ Pupils without hearing
Variable (n=41) loss (n =42) )G P
n % n %
Preferences in physical education classes
Athletics 9 22.0 7 16.7 0.372 0.542
Aerobics 1 2.4 1 2.4 1.000*
Badminton 4 9.8 2 4.8 0.4332
Swimming 11 26.8 9 21.4 0.331 0.565
Gymnastics 1 2.4 2 4.8 1.000*
Tennis 3 7.3 4 9.5 1.000?
Frisbee 3 7.3 3 7.1 1.000*
Combat sports 3 7.3 5 11.9 0.713¢
Floorball 19 46.3 14 33.3 1.466 0.226
Handball 4 9.8 5 11.9 1.000*
Dancing 3 7.3 14 9.5 8.622 0.003*
Football 15 36.6 12 28.6 0.607 0.436
Volleyball 18 19.5 3 7.1 14.833 0.0001*
Basketball 7 17.1 7 16.7 0.002 0.961
Dodgeball 13 31.7 20 47.6 2.193 0.139
Zumba 1 2.4 1 2.4 1.000°
Health exercises 7 17.1 7 16.7 0.002 0.961
Reasons for the lack of interest in physical education
Unattractive content 6 14.6 3 7.1 0.313°
Teacher’s approach 5 12.2 2 4.8 0.265°
I don’t feel like exercising 3 7.3 3 7.1 1.000°
Poor conditions in the gym 6 14.6 1 2.4 0.057*
I focus on the subsequent classes 6 14.6 5 11.9 0.134 0.714
Leisure activity

Television 12 29.3 4 9.5 5.198 0.023*
Listening to music 11 26.8 18 429 2.345 0.126
Listening to the radio 1 24 3 7.1 0.616°
Doing sport 23 56.1 19 45.2 0.979 0.322
Visiting sport matches 10 24.4 5 11.9 2.184 0.139
Theatre. cinema, concert 3 7.3 1 2.4 0.360°
Reading 3 7.3 8 19.0 2.483 0.115
Art 8 19.5 7 16.7 0.113 0.736
Friends 13 31.7 17 40.5 0.691 0.406
Computer, mobile phone 14 34.1 11 26.2 0.624 0.430
Homework, gardening 10 24.4 8 19.0 0.349 0.555
Self-education 3 7.3 3 7.1 1.000°
Idleness 1 2.4 2 4.8 1.000?

Note. x> - the value of the test statistic for the chi-squared test; aFisher’s exact test; p — statistical significance (*p-values < 0.05).
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Looking at the sports preferences in physical education
classes, using the Chi-square test, it was a statistical proof
that pupils without hearing loss prefer dancing (x> = 8.622;
p = 0.003), whereas pupils with hearing loss prefer volleyball
(x* = 14.833; p = 0.00001). There were no other statistical dif-
ferences found, pupils with hearing loss and without hearing
loss prefer mostly floorball (46.3% versus 33.3%), dodgeball
(31.7% versus 47.6%), football (36.6% versus 28.6%), and
swimming (26.8% versus 21.4%) — Table 2.

In the question relating to the reasons for the lack of
interest in physical education classes, pupils with and with-
out hearing loss indicated unattractive content (14.6% versus
7.1%) and focusing on the subsequent class (14.6% versus
11.9%) as the most frequent reasons. In the variable concern-
ing poor conditions in the gym, the differences approached
the level of statistical significance (p = 0.057). Pupils with
hearing loss indicated this reason more often than pupils
without hearing loss (14.6% versus 2.4%).

In terms of leisure time activities, using the Chi-square
test, it was statistically proven that pupils with hearing loss
spent their leisure time watching television significantly more
often (x* = 5.198; p = 0.023). Generally, pupils with hear-
ing loss and without hearing loss mostly prefer doing sport
(56.1% versus 45.2%), going out with friends (31.7% versus
40.5%), listening to music (26.8% versus 42.9%), and com-
puters/ mobile phones (34.1% versus 26.2%) — Table 2.

Discussion

In the present study, we have compared the differences
among Czech pupils with and without hearing loss in the vari-
ous variables for physical education classes and leisure time
activities. By comparing the average values of the answers of
our pupils from schools for the deaf with Slovak pupils with
sensory disabilities in special education (Kurkova et al., 2015),
pupils with sensory disabilities considered physical education
to be more popular than pupils in our work. In the research of
Hrabal and Pavelkova (2010), the average value in the given
indicator was lower, and Czech pupils from regular schools
perceived physical education as more popular than our pupils.
Similar results to our research are also the findings of a survey
by the Czech Statistical Office, where Czech schoolchildren
consider computers and physical education to be very popular
school subjects (Czech Statistical Office, 2018).

By comparing the average values of the answers of our
pupils from schools for the deaf with the results of the Slo-
vak study of ordinary pupils (Antala et al., 2012) and Czech
pupils from mainstream schools (Hrabal & Pavelkova, 2010)
in the indicator Importance, our pupils from pupils for the
deaf lower average values, which means that our students rate
physical education as more important. Minimal differences
also appeared in the comparison of our study with Slovak
pupils with sensory disabilities (Kurkova et al., 2015). We can
state that pupils from schools for the deaf evaluate physical
education as more important in comparison with pupils from
ordinary schools both in the Czech Republic and in Slovakia.

Both pupils with hearing loss and pupils without hear-
ing loss consider physical education to be an undemanding
subject. As part of our comparison of the average values of the
total sample in the Difficulty indicator, pupils in our study con-
sidered physical education to be more demanding than pupils
from Czech and Slovak mainstream schools (Antala et al., 2012;
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Hrabal & Pavelkovd, 2010) and pupils from Slovak schools for
the hearing and visually impaired (Kurkovd et al., 2015).

In the indicator Effort, in the comparison of the general
population of Czech primary school pupils (Hrabal & Pavelk-
ov4, 2010), the average values of our group do not differ. Com-
pared to Slovak pupils from schools for the sensory impaired,
our pupils achieve lower average values. Differences in show-
ing effort during physical education classes may be influenced
by the current activity, climatic conditions, fear of injury;
current health condition and the preferred communication
system can have some influence on the active participation in
physical education classes of pupils from schools for the deaf,
too. (Ellis et al., 2014; Jaarsma et al., 2014; Kurkov4, 2015).

Comparing the overall set of our study with the Slovak
study of pupils with sensory disabilities (Kurkova et al., 2015)
in the indicator Emotionality 1 - feelings in physical education
— our pupils achieved higher average values. This result means
that they feel good in physical education classes, while the stu-
dents of the Slovak study always feel good. Our results are also
affirmed by the study of Cypriot students, where these students
perceived physical education as beneficial and fun (Constan-
tinides & Silverman, 2018). In the indicator Emotionality 2
— emotions of pupils in the case of dropping out of a physical
education class — statistically significant differences in average
values were found between pupils with hearing loss and pupils
without hearing loss. Pupils without hearing loss are more likely
to express disappointment at the dropout of a physical educa-
tion class. However, when comparing the results of our pupils in
the overall sample with the Slovak study of pupils with sensory
disabilities (Kurkova et al., 2015), our pupils show a higher de-
gree of disappointment from dropping out of physical educa-
tion class than pupils with sensory disabilities from Slovakia.

In the question concerning the causes of lack of interest
in physical education classes, pupils with hearing loss most
often state concentration for other class, boredom, or were
not satisfied with the gym. Similar results appeared in the
study by Kurkova and Nemcek (2016), where pupils with
hearing loss most often stated unsatisfactory conditions or
that they were lazy as the cause of lack of interest in physi-
cal education classes. Slovak visually impaired pupils in the
same study claimed that they were lazy or the reason for
their lack of interest was concentrating on the following class.
The results we found also confirm the results of the study by
Antala et al. (2012), where the most common causes of lack
of interest in physical education classes for Slovak pupils in
regular primary schools were comfort, unattractive content
and concentration on the following class.

When comparing leisure activities, there is a statistical sig-
nificance that pupils with hearing loss are more likely to spend
their free time watching television. These pupils also play sports
more often and spend time on a computer. Similar preferences
verify the study of Kurkova and Sigmund (2010), where pu-
pils with hearing loss preferred sports activities and spend-
ing time on computer in their free time. The exact opposite
results showed the study of Stough et al. (2016). He found that
schoolchildren with hearing loss spent less time watching tel-
evision due to limited sound perception and difficulty reading
subtitles. However, these authors found that students with less
severe hearing loss listened to music significantly more often.
Pupils without hearing loss play sports more often, listen to
music, spend time with friends and on the computer. Neméek
(2014) also found out that pupils with physical disabilities in
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their free time engaged exclusively in sedentary activities, such
as listening to music, playing on a computer and watching tel-
evision. There were no other differences between pupils with
hearing loss and without hearing loss in leisure preferences
demonstrated.

In the comparison of activities which are preferred dur-
ing physical education classes by pupils from schools for the
deaf, there was a statistically significant difference in dance
preference, where pupils without hearing loss prefer dance
significantly more often compared to pupils with hearing
loss. Pupils from schools for the deaf prefer floorball, volley-
ball and football in physical education classes. Our findings
are consistent with the results of an earlier study of Czech and
Slovak pupils with sensory disabilities (Kurkova & Nemcek,
2018; Kurkova et al., 2015).

Conclusion

In physical education classes, there were statistically sig-
nificant differences in the Emotionality 2 indicator — when
cancelling a physical education class — pupils without hearing
loss are more likely to express disappointment due to cancel-
lation of a physical education classes than pupils without
hearing loss. The statistical significance in this indicator con-
firmed the small effect size coefficient. Related to other ana-
lysed indicators — Popularity, Difficulty, and Emotionality 1
- a small effect size coefficient appeared. However, statistical
significance was not proven. A statistically significant differ-
ence was found in preference for the various physical educa-
tion activities and in leisure activities, where pupils without
hearing loss prefer dancing, whereas pupils with hearing loss
prefer volleyball. In terms of leisure time activities, there was
a statistical proof that pupils with hearing loss spent their
leisure time watching television significantly more often than
pupils without hearing loss. Furthermore, differences in feel-
ings associated with the cancellation of physical education in
physical education appeared. The results cannot be general-
ized — they only attest to the schools within the given region.
The low number of participating schools and the number of
pupils with and without hearing loss limited the study. An-
other limit was the lack of knowledge of the level of current
fitness and overall health condition of the participated pupils.
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®ISU4HE BUXOBAHHA TA O3BIIJIA CEPEQL
YYHIB I3 BTPATOIO CJ1YXY TA BE3 HEI

Amneta 3menikoBa'A“P, [Terpa Kypkosa'ABP

'TTamaupkuii yHiBepcuteT Onomoy

ABTOpPCHKMIT BKIA: A — Am3aitH gocnipkeHHs; B — 36ip ganux; C — crarananis; D — migroroska pykormucy; E — 36ip komtis

Pedepar. Crarts: 6 c., 2 Tab., 26 mKepert.

MeTor0 bOTO KOCTiKeHHs OY/I0 IIpOaHami3yBaTH Bifi-
MiHHOCTI cepey; 4eCbKMX y4HiB i3 / 6e3 BrpaTu ciyxy, IIoB sA3aHi
3 IOYYTTAMY Ta [yMKaMI LIOJI0 3aHATH (Bi3SUIHOIO KYIBTYPOIO;
CIIOPTYBHI yIIOf00aHHA Ha ypoKax Gisu4HOI Ky/IbTypH; Ta fi0-
3Bi/UIA Y IOYATKOBUX 3ara/IbHOOCBITHIX IIKO/IAX /IS [Ty XUX.

Marepianu i MmeTogu. Y4yacHukamu ctanm 83 y4Hi i3 BTpa-
To10 CrIyXy (n = 41; 49,4%) Ta yuHi 6e3 Brparu ciyxy (n = 42;
50,6%); cepenHiit Bik ix cranoBuB 14,3 + 1,3 poky. [ns cra-
TUCTUYIHOTO aHa/li3y BMKOPMCTOBYBA/IM HemapaMeTPUIHMIL
U-xpurepiit ManHa-YirHi, Tounnit kpurepini @inrepa, Kpurepiit
xi-kBazpat. [l pospaxyHKy BemnunHM eeKTy BUKOPUCTOBY-
Basu Koedirient abs (r) . Bei rectn mpoBoamice Ha pisHi 0,05.

PesynpraTu. Yuni 6e3 BTpaTu CIyXy 4YacTillle BUAB/IAIOTH
poO34YapyBaHHA 4Yepe3 CKaCyBaHHS YpPOKy (isKyabTypnm, HixX
yuHi 6e3 BTparu cnyxy (Z = -2,168; p = 0,029). CratucTu4so
3Havyla pisHuLA Oy/Ia BUsAB/IEHA B IlepeBasi 40 pi3HOMaHiT-

HIUX 3aHATH Qi3MIHOIO KYIBTYPOIO T JO3BIIIEBNUX 3aHATTSX, i€
y4Hi 6e3 BTpaTu CIyXy BiilaloTh IepeBary TaHiaM (x* = 8,622;
p = 0,003), Toxi AK y4Hi 3 BTPaTOI0 CIyXy HAaJAIOTDh IlepeBary
Bojteitbony (x* = 14,833; p = 0,00001). IIlo cTocyerbcs [o3Bin-
JIEBUX 3aHATD, YUHI i3 BajlaMut C/TyXy IPOBOJVIIN CBOE NO3BIIIA
3HAYHO YacTile 3a TenesizopoMm (x> = 5,198; p = 0,023).

BucnoBkn. O6uaBi rpynm He BiIpisHAIOTbCA MDK c060I0
MOYYTTSAMM Ta ZYMKaMI I[ORO (Pi3MYHOrO0 BUXOBAHHS 3 TOYKM
30pY MONYIAPHOCTI, CKIAJHOCTI, BaXK/IMBOCTI, 3yCHU/Ib IIiJi 9ac
¢isnunoro BuxosanHs. HaBmakwy, 3’ssBummcst po36i>XHOCTI y 110-
9y TTAX, TI0B’A3aHMX i3 CKaCyBaHHAM (Di3MYHOTO BUXOBAHHS 41
IepeBaro 3aHATh (isuyHMMM BrpaBaMu mif dac QisudHOro
BMXOBAHHA Ta JO3BI/IIA.

Kiro4yoBi cmoBa: HemoBHa 3arajbHOOCBITHA UIKOJA,
CrelliajibHa OCBiTa, yMKa, IIOYYTTs, I03Bi//IA, CIIOPT.
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Abstract

This study aims to examine the effectiveness of the games experience learning-based training against teamwork,
respect attitude, skills, and physical ability of young footballers.

Materials and methods. Participants consisted of young male football players who had participated in matches at the
district, provincial and national levels. The number of participants involved amounted to 46 divided into control and
intervention groups of 23 parties each. Footballers aged 10-12 years old have a height of 140.98 + 7.23 cm, an average
body weight of 34.33 + 8.64 kg. Instruments in this study consist of instruments to measure teamwork and respect
attitude in the form of expert validated observation rubrics, passing, and dribbling skill tests, 30-meter sprints, vertical
jumps, and multistage fitness tests to measure physical ability of speed, leg power, and aerobic endurance.

Results. Descriptive data showed mean values and standard deviations of control and intervention groups there were
differences, the intervention group had a mean value and better deviation standards, while the hypothesis test using
the Mann-Whitney test obtained a teamwork attitude score of 0.039 <0.05; respect attitude of 0.009 < 0.05; passing
skills of 0.039 <0.05; dribbling skills of 0.000 <0.05; speed ability of 0.004 < 0.05; leg power of 0.002 < 0.05; Endurance
0f 0.020 < 0.05. That from the significance value of the control and intervention group (p < 0.05) it can be concluded
that the variables of teamwork, respect attitude, passing, dribbling, speed, power, and endurance on the posttest value
are not the same and the average value of all variables descriptively the intervention group has a higher average value.
Conclusions. There is a significant influence statistical analysis on teamwork, respect attitude, skill techniques, and
physical ability for young football players thus training with the game experience learning model can be one solution

to improve the performance of youth football.

Keywords: training, games experience learning, youth football player.

Introduction

Training aims to improve skills and competence
(Schroepf & Lames, 2017; Balyi & Way, 2014; Khudolii et al.,
2019). Besides, it enhance personal development and a high
degree of health (Kavussanu & Spray, 2006; Harwood, 2008;
Gilbert et al., 2001; Henry, 2013). Training is not only meant
to improve physical aspects but also has specific objectives
which include, providing positive personal development,
character, and social life interactions skills for young athlete.

©  Sulistiyono, Akhiruyanto, A., Primasoni, N., Arjuna, E,
Santoso, N., Yudhistira, D., 2021.
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Moreover, in football, young athletes are technically trained
with regards to the feeling and level of individual intelligence
(Hyballa & te Poel, 2015).

The pattern of movement in football is carried out with
low, moderate, and maximal intensity. Professional football-
ers can run 9-13 kilometers during a game, but the frequent
mileage is with low intensity and most importantly a period
of running with maximal intensity (Bangsbo, 2014). Motion
analysis with modern technology has shown that profession-
al footballers run at 28% more high intensity (2.43 vs 1.90
kilometers) and 58% more sprints with distances (650 vs 410
meters) than amateur footballers (Bangsbo, 2014; Mohr et
al., 2003).
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This ability is a determining factor for maximum achieve-
ment. Furthermore, it was also stated that the ball receiv-
ing ability is at a running scores of 64% (Rampinini et al.,
2007), hence, ball possession training during high-intensity
sessions have a positive impact on footballers performance.
Also, technical training using low to high-intensity sessions
have a positive impact on players’ selfconfidence. The train-
ing intensity is modified based on the size of the field, num-
bers of player, motivation from the coach, and special rules
(Bangsbo, 2008). Furthermore, modern football needs to be
designed with specific training methods which suits players’
needs including technical, tactical, and physical aspects. For
example, center-backs cover less total distance and run with
moderate intensity compared to other positions Conversely,
midfielders are expected to demonstrate high-intensity per-
formance and short recovery (Mohr et al., 2003; Bradley et
al., 2009). Therefore, variations in frequency and training
intensity are important in maximizing athlete performances.
In this sport, the aspects studied are very complex and not
only improves individual quality but also enhance teamwork.

Sports activities are regarded as positive activities be-
cause it involves participation, competition, communica-
tion, it is also believed to develop an attitude of respect and
cooperation (Goncalves et al., 2010; Khudolii et al., 2020).
Teamwork is an absolute requirement to win matches because
football is a sport of collectivity. A team consists of two or
many individuals that contributes to one another to achieve
a common goal, which is to win a match (Malone & Lorimer,
2020). Furthermore, teamwork refers to an interactive and in-
terdependent behavior among a team (McEwan et al., 2017).
For example, a midfielder passes the ball to a teammate with
more developed football strategy hence, there is tendency of
scoring goals against the opponents (McEwan et al., 2017).
The effectiveness of teamwork is believed to be a factor in the
realization of a goal (Feigean et al., 2018). It is also reported
that footballers need to work together, innovative and de-
velop scientifically to be more advanced and to compete with
other teams (Wang, 2020). One of the most important points
in football is the technical aspect (Wang, 2020).

Performance sports, especially football, is inseparable
from good technique. This is an important requirement to
win the ball, strategize in outwitting opponents, receiving
and passing the ball as well as scoring goals (Rello & Widi-
yanto, 2019). Therefore, basic techniques needs to be studied
and mastered perfectly as this determines whether a team
wins or loses (Doewes et al., 2020). Furthermore, dribbling
and passing are important basic components because when a
player arranges an attack, the defender is expected to pass the
ball according to the goal, hence, the attacker needs to pass
the opponent with perfect dribbling (Doewes et al., 2020). A
side good basic techniques, the physical features also plays an
important role in winning.

Football is about scoring in the opponent’s goal in order
to win matches (Romeas et al., 2016). In the attack and defense
line, the physical aspect is very much required, without it,
football players fail to display maximum performance. Moreo-
ver, physicality is one of the most important aspects of per-
formance sports hence, when an athlete has a good physique,
such individual automatically becomes more effective and
efficient in both defensive and attacking duties (Dewangga,
2020). Meanwhile, Wang (2020) stated that football as a collec-
tive sport often involves confrontation which leads to physical
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contact hence, when physical aspects are not programmed
from an early age as a foundation, young players often experi-
ence injuries. This is line with McKinney’s et al. (2019) which
stated that an athlete is an individual, with excellent physical
condition to win in certain sports. Physical aspects are prop-
erly programmed when peak performance is achieved. The
integral components in football include speed, endurance, and
power. These three aspects greatly influence the success of an
individual and a team physically. However, to develop these
aspects, especially in soccer, it is necessary to carry out special
trainings capable of improving athletes’ development.

The major problem for adolescent, especially in football
is performance development. Previous studies have applied
special training methods to improve physical and tactical as-
pects. As with the small-sided game method, this technique
is popular among footballers from amateurs to professionals.
Besides, this method is considered suitable because it im-
proves physical abilities, technical skills, and tactics (Fradua et
al., 2013; Hill-Haas et al., 2011; Reilly, 2005). However, based
on observations, the small-sided game method lacks focus in
the aspect of skills, for example, young players without ba-
sic techniques knowledge, have difficulties with passing and
dribbling, hence, its application is more suitable for athletes
with good technique. Furthermore, Ben Khalifa et al. (2021)
in a study titled effects of verbal interactions on skills among
students, examined the effectiveness of students’ verbal in-
teraction on skill, performance, and game development in
football learning. However, the study focused more on physi-
cal education and rather than cognitive development. In ad-
dition, most previous studies only examined two dependent
variables, which are technique and physical ability, only few
studies applied three or more dependent variables. Therefore,
to deal with the gaps and lack of research, this study applies a
game experience learning-based training method developed
by the author and aimed at improving teamwork, respect at-
titude, skills, and physical abilities in young soccer players.

Materials and methods

Study participants

This study was conducted using an experimental method
with two groups, namely control and intervention. The par-
ticipants were 46 male football players aged 10-12 years with
an average height and body weight of 140.98 + 7.23 cm and
34.33 + 8.64 kg respectively. In addition, participants were
given a preliminary test before treatment. Afterwards, the
pretest results were ranked from the highest to the lowest
order. The players were divided into two groups using match
subject ordinal pairing pattern, therefore, both groups were
balanced in various aspects. Moreover, group A, regarded as
control used the conventional training model while group B
applied the games experience training method.

This training model resulted from a developmental study,
validated by experts using the Aiken technique with a score
of 4.46 (very good). Participants were trained by two head
coaches and two assistants with 23 young football athletes in
each group. The respondents received treatment in form of
training with a frequency of 3 times per week for 10 weeks
and were selected to participate in district, provincial, and
national football competitions. The training was carried out
for 90 minutes for each session.

TM®B, 2021, Tom 21, N 2
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Table 1. Games experience learning-based training procedure

Training Stages Training Material

Strategy

Warming up ‘Warm-up activity

Guided activity

Core Training 1
author)
Core Training 2
selected, and designed by the author)
Core Training 3
play

Cooling Down Cooling Down activity

Games to develop character values (compiled by the

Games to develop specific technical skills (analyzed,

7 on 7 football matches based on the federation rules of

Experience-based learning activities (playing, reflecting,
discovering, and implementing)

Experiential learning activities (playing, reflecting on,
discovering, and applying)
Play is guided by at least one transfer of game rules

Guided activity

Study organization

The participants reported for treatments 3 times per
week while the minimum player attendance was 80% in 10
weeks. Teamwork and respect attitude were measured using
expert validated rubric observational, meanwhile, special in-
struments were used for passing and dribbling tests, and the
30-meter sprint, vertical jump, and multistage fitness tests
were used to measure the physical ability including speed,
power, and endurance. The procedure for the game experi-
ence learning-based training is presented table 1.

The experimental group was given 10 weeks a training in-
tervention with the content of the exercise consisting of games
for the development of respect and teamwork behavior in the
Lst core exercise, games for the development of technical skills
in the 2nd core exercise, and the 3rd core exercise as a time to
apply the results of the reflection phase by doing 7vs7 football
activities with standard rules of play. The games used to treat the
experimental groups can be read in table 2, while the control
groups are given the treatment of conventional exercise models.

Table 2. Games based on experience learning for the 1st and
2nd core exercises

Game for 1st core

No . . Game for 2nd core training
training
1 Fishing Ball 3vsl
) Passing Down Through dvs?
the Fortress

3 Together we can 3 vs 2, and Finishing

4 Time Bomb 3 Vs 3 + 2 Neutral Player

5 Pair Two Two 4 vs 4 + 4 Neutral Player

6 Team Frog Jump 4vs 2 Becomes 6 vs 4

7  Goal, Goal, Goal 3 vs 3 + 4 Neutral Player

8 Red Card 4vs 2+ 1 Player

9 Horse Soccer 3 vs 3, (Goa Break)

10 Precious Feet Passing Obstacles or 3 vs 1 (+2)
11 Fair Play Games Ball Control Create Shooting Space
12 Shooting Prisoner Placing Bombs in Villains’ Nests

(Ivsl)
13 Happy and Sad BDreefil:1 St:frtgah the Opponent’s
Go Back So Door Drible Splitting the Opponent’s Fortress

14 Ball (5vs5)

15 Holding 1 on 1 Dribbling 3 vs 2

16 Chain Ball Create Space for Shooting

17 Police Vs Prisoner 4 vs 4 In Restricted Area

18 Treasure Guard 3vs3, in the box, 3vs 3 out of the

box
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Statistical analysis

Data processing was conducted using SPSS 25. The first
step involve comparing descriptive data with the size of the
entire population and the distribution of variables thereaf-
ter, the mean and standard deviation (SD) were determined.
Furthermore, the Mann Whitney analysis was applied to de-
termine the effect of 10 weeks GEL training on teamwork,
respect attitude, skill, and physical ability in the experimen-
tal group. The basis of decision-making referenced in the
Mann-Whitney test: 1) if the value of significance or asymp.
sig (2-tailed) < 0.05 then hypotheses are accepted; 2) if the
value of significance or asymp.sig (2-tailed) > 0.05 then the
hypothesis is rejected. The following is the descriptive result
covering several aspects of teamwork, respect attitude, skill,
and physical ability.

Results

The mean difference in the post-test result between the
control and experimental group was based on the signifi-
cance of the SPSS output(p<0.05). Based on the output in the
Mann-Whitney test it is known that the value of team work is
0.039 < 0.05; respect attitude of 0.009 < 0.05; passing of 0.039
< 0.05; dribbling of 0.000 < 0.05; speed of 0.004 < 0.05; power
of 0.002 < 0.05; endurance of 0.020 < 0.05. Therefore, as the
basis of the decision-making of the Mann-Whitney test can
be concluded that the hypothesis is accepted. So it can be said

Table 3. Descriptive Result of Pre and Post Test on Attitude,
Skill, and Physical Ability

Attitude, Skill, Pre-Test Post-Test
Group and Physical
Ability Mean SD Mean SD
Teamwork 29.57 150 31.17 1.74
Respect Attitude  31.43  2.01 32.74  2.09
Passing 6.13 109 743 0.84
Control Dribbling 26.54 228 2525 1.76
Speed 586 038 547 0.33
Power 29.7 446 32.17 431
Endurance 30.05 548 33.03 6.10
Teamwork 29.87 142 3235 0.99
Respect Attitude  32.96  1.10 3430 1.06
Passing 643 116 821 0.73
Experiments Dribbling 2518  2.02 2280 115
Speed 549 036 506 045
Power 3330 445 3717  4.67
Endurance 33.33 435 3745 397
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Table 4. Post-test control and experiment results using Man
Whitney test

Attitude, Skill,
Group and Physical Mean Significance
Ability

Control 31.17
Onro Team Work 0.039

Experiments 32.35

Control 32.74
R t Attitud 0.009

Experiments espec rude 34.30

Control 07.43
Passi 0.039

Experiments assing 08.21

Control 25.25
Dribbli 0.000

Experiments i 22.80

Control 05.47
Speed 0.004

Experiments pee 05.06

Control 32.17
P 0.002

Experiments ower 37.17

Control 33.03
End 0.020

Experiments feurance 37.45

that there are significant differences in the value of control
groups and experiments. Because there is a significant dif-
ference, the formulation of research problems is answered,
namely the influence of 10-week Game Experience Learning
(GEL) based training on teamwork, respect attitude, skill,
and physical ability in young football players (table 3, 4).

Discussion

The theory of experiential learning was initiated by Kolb
(Lehane, 2020). The experiential learning model is a learning
model that emphasizes students” actions to improve knowl-
edge, skills, effectiveness, and creative thinking through
hands-on experience (Wilson & Beard, 2013; Reynolds &
Vince, 2007; Arsoy & Ozad, 2005). This model was used in
the learning of students in the classroom, then the author
adopted the theory and developed it into a games experience
learning (GEL) applied to young football school students.

Games experience learning (GEL) is a learning and
training model that applies the theory of experiential learn-
ing, namely learning contains four stages, namely experience
in the form of games, reflection, understanding concepts,
and implementation. In the games experience learning (GEL)
method developed there are two core exercises, both core
exercises have the same goal. Phase (1) games, is a tangible
form of training media based on Games experience learning
(GEL). Games are part of the experience that should be done
on every young footballer. Through games, the coach must
be precise in deciding the time to do reflection. Phase (2)
reflection conveys the moral knowing and moral feeling of a
football player. Reflections are done with the direction of the
coach, and athletes are given questions by the coach through
casual discussions such as questioning «attitudes, what be-
haviors support success. Why can a player succeed in doing
so?». The reflection is very important to develop young foot-
ballers during training. (3) the player can find, understand
and deduce the concept that the coach expects. The concept
of moral behavior of a positive character is expected to be
practiced in phase (4) which is the implementation phase.
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This study was aimed at investigating the effect of game
experience learning (GEL) on teamwork, respect attitude, skill,
and physical ability. The findings show that GEL has a signifi-
cant effect on teamwork and respect attitude. Meanwhile, this
technique is a major breakthrough in dealing with the gaps in
performance sports development, especially adolescent football
players. This is because, studies that examined the physical as-
pects of the technique were conducted on one specific variable.

The simultaneous combination of several variables is
seemingly the right procedure to increase team complexity
in football athletes (Eugster, 2012; Liu et al., 2015). This study
was in line with previous studies which stated that teamwork
is reciprocally working with two or more team members to
achieve a goal (Collins & Durand-Bush, 2019; Gaffney, 2015).
Therefore, football provides players, the tendency to change
individual play into teamwork. Furthermore, game experience
learning is a method that empirically adds to the learning ex-
perience hence, improving the characters of players on a team.
The results provide a good picture of GEL on teamwork as a
means to always work together in achieving desired goals. This
was in line with Meiners and Wisdom (2020) which stated that
experience-based learning, usually encourage professional
skills such as collaboration between one individual and anoth-
er. However teamwork is not enough to create a good game in
football, players are expected to also show respect in the game.

Respectful Attitude is required from every adolescent be-
cause it determines how individual respect one another (Utari
et al,, 2019). Also, it provides an overview for learning through
playing experience, where every experience affects the individ-
ual’s behavior. Therefore, one thing that shapes respectful atti-
tude is the experiencial learning process in a social environment
when interacting with one another (Akbar & Hastjarjo, 2019).
Meanwhile, participating in football activities helps young play-
ers (12 years) improve communication skills, teamwork, respect
for each other, and socialize (Yavuz, 2019). In addition, sports
activities not only improve individual physical and mental state
but also promote mutual respect (Goksel et al., 2017).

Furthermore, mutual respect in football is an important fac-
tor in the development of young players characters (Haugen et
al., 2013). In line with this concept, GEL is an important method
for developing player characters. Moreover, teamwork and re-
spect is a psychological attribute that must be fostered in improv-
ing soccer for young athletes, however, these aspects are not suf-
ficient when the technical and physical abilities are inadequate.

Games experience learning (GEL) based exercises devel-
oped by the author is capable of improving skills and physical
abilities to achieve peak performance. Besides, skills such
as dribbling and passing are fundamental technical compo-
nents, compulsorily learned from a young age (Doewes et al.,
2020). A football player with good dribbling skills is capable
of controlling the ball’s pace and maneuver through an oppo-
nent without losing ball control (Vaidya, 2020). Furthermore,
good passing needs to be also considered in football. When
players fail to have good passing and dribbling techniques,
achieving the desired goals becomes impossible (Vaidya,
2020). The football game also requires good physical abilities.
This is one of the most important attribute in achieving maxi-
mum performance. An athlete is required to have a qualified
physical condition in order to perfectly achieve desired goals
(Van Kooten, 2016; McKinney et al., 2019; Dewangga, 2020).

Football is a sports activity in which athletes perform
high and low intensity movements (Lili¢ et al., 2020). Based
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on the observations, coaching young athletes to develop phys-
ical aspects especially speed, power, and endurance requires
a structured and programmed approach. It also needs to be
in line with the long term athlete development theory which
state that the main physical aspects that are developed for
athletes aged between 12 to 13 years include strength, speed,
agility, endurance, power, and special skills in the sports be-
ing pursued (Lloyd & Oliver, 2012). Therefore, experience-
based learning contributes greatly to football coaching, espe-
cially in the achievements of complex aspects.

The descriptive results for the control group, pre and post
test data, using conventional methods were as follows: team-
work with pre-test mean (29.57), standard deviation (1.50)
meanwhile, post-test mean was (31.17), and standard devia-
tion (1.74). For respect attitude, the pretest mean was (31.43),
standard deviation (2.01), post-test mean (32.74), and standard
deviation (2.09). Furthermore, the pre-test results for passing
indicated a mean of (6.13), standard deviation (1.09), post-test
mean (7.43), and standard deviation (0.84). Dribbling showed
a pre-test mean of (26.54), standard deviation (2.28), post-test
(25.25), and standard deviation (1.76). Regarding physical abil-
ities, the pre-test mean for speed was (5.86), standard deviation
(0.38), post-test (5.47), standard deviation (0.33). Also, power
indicated a pre-test mean of (29.7), standard deviation (4.46),
post-test mean (32.17) and standard deviation (4.31). Endur-
ance showed a pre-test mean of (30.05), standard deviation
(5.48), post-test mean (33.03) and standard deviation (6.10).

The descriptive results for the pre and post test data of
the intervention group using the game experience learning
(GEL) based training method were as follows: teamwork with
a pre-test mean of (29.87), standard deviation (1.42), post-
test (32.35), and standard deviation (0.99). Respect attitude
indicated a pre-test of (32.96), standard deviation (1.10),
post-test (34.30), and standard deviation (1.06). In addition,
passing showed a pre-test mean of (6.43), standard deviation
(1.16), post-test mean (8.21), with standard deviation (0.73),
while dribbling indicated a pre-test mean of (25.18), standard
deviation (2.02), post-test mean (22.80), and standard devia-
tion (1.15). Regarding physical abilities, speed showed a pre-
test mean of (5.49), standard deviation (0.36), post-test mean
(5.06), standard deviation (0.45) while power indicated a
pre-test mean of (33.30), standard deviation (4.45), post-test
mean (37.17), and standard deviation (4.67). Moreover, for
endurance, the pre-test mean was (33.33), standard deviation
(4.35), post-test mean (37.45), and standard deviation (3.97).
Therefore, based on these results, the intervention group with
GEL based treatment training obtained a better average score
compared to the control group.

The Mann-Whitney data analysis was conducted to test
whether the post-test control and intervention group have a
difference in the mean. Based on the SPSS output, there was
a significant difference between the two groups in terms of
teamwork (0.039), respect attitude (0.009), passing (0.039),
dribbling (0.000), speed (0.004), power (0.002), and endur-
ance (0.020). The significance level between both groups were
<0.05. Therefore, the measured post-test variables for both
control and experimental group were not the same. Also, the
difference in the mean value for all variables showed that the
intervention group has a higher mean value. Thus the effects
of 10 weeks of games experience learning (GEL) based exer-
cises for the intervention group had a better improvement
compared to the control group.

TM®B, 2021, Tom 21, N2 2

Conclusion

Based on the results, the intervention group with games
experience learning (GEL) based treatment on teamwork,
respect attitude, skill and physical ability have significant dif-
ferences and show better improvement compared to the con-
trol. Therefore, this study provides scientific contribution and
reference for further studies.
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BrJINB 10-TUXKHEBOIO HABYAHHA ITPOBOIo AOCBIAY HA
KOMAHAHY POBOTY, WWAHOBJINBE CTABJIEHHA, HABUYKW
TA OI3UYHI 34IBHOCTI Y IOHUX OYTBOJIICTIB

Cynicriitono'**“"%, Augpi Axipyaurto*’, HaBan [Ipumaconi’**®, ®aTkypaxman ApmKyHa*AP,

3AD

Hypxapni Cantoco

!Mep>xaBHmit yHiBepcuteT J>KOK AKapTH
*[lep>xaBHuit yHiBepcuteT CeMapanra
*YuiBepcuret Cebenaca Mape

, HeBanra IOgxicripa'®c?

3AD

ABTOpChKNMI BKIAJ;: A — AusaiiH gocmipkeHHs; B — 36ip ganux; C — crataHanis; D — migroroska pykomcy; E — 36ip kowtis

Pedepar. CrarTsi: 6 C., 4 Tab11., 46 MKeper.

Mera moCTi)KeHHs BUBYUTH epeKTUBHICTh BIUIUBY irpo-
BOT'O IOCBIiZY, 1110 6a3y€ThCs HA HABYAHHI, Ha KOMaHIHY poOOTY,
MMOBaYKHe CTAaBJ/IEHHsI, HABMYKM Ta (i3nuHi 34i0HOCTI Momopnx
¢byr6omicris.

Marepiamu i MeTogu. YYacHUKY CK/IA[ANCS 3 MONTOAUX
¢yT6omicTiB 4omoBiuOI cTaTi, SIKi GpayM y4acTb y MaTdax Ha pa-
#IOHHOMY, TPOBIHILIITHOMY Ta Hal[ioHaIbHOMY PiBHsAX. KilbKicTh
3a/Ily4eHMX YJaCHMKIB CK/lala 46, po3/i/ieHuX Ha TPy KOHT-
POJIIO Ta BTPy4YaHHs 10 23 yuacHNKU KoxkHa. PyTbomicTu BikoM
10-12 pokiB MaroTb 3picT 140,98 + 7,23 cM, cepefiHIO Macy Tina
34,33 £ 8,64 kr. Y mocipKeHHi BUKOPMCTaHi: TepeBipeHi exciiep-
TOM PYOPUKU CIIOCTEpEXXEHH:A /I BUMIPIOBaHHA KONTEKTUBHOI
po6OTIM Ta IOBAry, TECTU HABMYIOK IPOXOPKEHHs Ta pUOIiHTY,
cripuHTy Ha 30 MeTpiB, CTPUOKIB y BepTUKa/IbHOMY ITOTIOXKEHHI
Ta 6araTOCTyIeHeBUX TeCTIB [/ BUMiploBaHH: (i3N4HMX 371i0-
HOCTeI, IIBUAKOCTI Ta CU/IM HiT, aepOOHOI BUTPUBATIOCTI.

Pesynbprarn. Onmcosi gani mokasany 1o cepeiHi 3Ha4eH-
HsA Ta CTaHJAPTHI BiXM/IEHHSA KOHTPOJIbHOI Ta BTPYYa/IbHOI
TPy, MalM BiJMiHHOCTI, IpyIla BTPy4YaHHS Maja CepefiHi 3Ha-

YeHH:A Ta Kpalli CTAaHJAPTHI BiXMUIEHHHH, TOI AK TeCT TiIo-
Te3) 3 BUKOPMCTaHHAM TecTy MaHHa-YiTHI OTpuMaB OLIHKY
BiHOLIEHH ;O KOMaHAHOI po6oTn 0,039 <0,05; cTaBneHHs [0
nosaru 0,009 <0,05; mpoxigni HaBnuky 0,039 <0,05; HaBMYKK
mpubminry 0,000 <0,05; mBuakicHi 3gibroCTi 0,004 <0,05; cuta
Hir 0,002 <0,05; Burpusanicts 0,020 <0,05. Ha ocHoBi anHanisy
JaHMX MOXKHa 3pOOUTU BUCHOBOK, IIPO JIOCTOBIpHY JMHAMIKY
3MIHHMX KOMAaHIHOI pPO6OTH, IOBA)KHOTO CTABJIEHHS, IPOXO-
IDKEHHS, npm6niHry, HIBUIKOCTI, TOTY>KHOCTi Ta BUTPUBANIOCTI
(p < 0,05). Ipyna BTpyyaHHA Mae 6inbII BUCOKI cepeiHi 3Ha-
YeHHS BCiX 3MiHHUX.

BucnoBku. CTaTyCTYHNIT aHAIi3 BUABMUB CYTTEBUI BIUIB
Ha KOMaHJIHY po0OTy, HOBaXHe CTaBjIeHHs, (OpPMYBaHHS Ha-
BMYOK Ta (pisuuHi 3xibHOCTI MOMOAMX PyTOOMICTIB, TOMY Tpe-
HYBaHHsI 32 MOJIe/UII0 HABYAHHS irpOBOTO HOCBiLy MOXKe 6yTH
OJHMM i3 pillleHb [/ IOKpalleHHsA Pe3yNbTaTiB IOHAIIbKOTO
byrbony.

Knrouosi croBa: TpeHyBaHHS, HaBYaHHSA irPOBOMY JOCBi-
Ry, toHuit QyTéOIicT.
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