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Abstract

Background. Teenagers who are into sports seek information about their sport, including information about their idol
athletes. Idol athletes use social media platforms to distribute information to build their brand image among their fans.
One of the social media platforms currently widely used by teenagers as well as by athletes to establish the athletes’ brand
is Instagram. One type of information about athletes spread on Instagram includes aspects of athletic performance.
Referring to the athlete brand image model, they reveal that athletic performance contains elements of sportsmanship.
Sportsmanship is a material embedded in sports education as well as an attitude that each adolescent should develop.
Study purpose. The purpose of this study was to elicit an overview of the effect of exposure to information about
athletic performance on social media as well as its relationship with idolizing and the formation of sportsmanship
values within themselves, both expressed directly and through online media.

Materials and methods. The respondents of this study were 580 adolescents who actively took part in sports activity
units at their respective schools and universities. This study applied means to compare followed by simple regression

analysis.

Results. The results show that adolescents prefer information that contains elements of sportsmanship, and rivalry.
Exposure to information related to athletic performance disseminated by athletes through social media affects
adolescents’ idolizing attitudes. Idolizing attitude also affects adolescents’ sportsmanship shown directly, however, it
does not significantly affect sportsmanship being expressed through social media.

Conclusions. Adolescents in different sociodemographic categories have different preferences in selecting
information related to athletic performance from their idolized athletes on social media. The formation of
sportsmanship in adolescents can be supported by their exposure to information that is related to athletic

performance.

Keywords: athletic performance, sportsmanship, sports education, idolizing, social media.

Introduction

The sport has been transformed into an industry
and popular culture. The development of mass media has
paralleled this into a mass culture industry. Socially, through
the media, the sport has become the background of social
identity, even fueling the emotions of its fans, becoming
fanatics. The phenomenon of fanaticism can occur because
fans are passive and pathological victims of the media

© Hafiar, H., Prastowo, A.A., Limilia, P, Amin, K., &
Solihin, A.O., 2023.
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(Syahputra, 2016). In Indonesia, fanaticism in sports,
especially football teams, has become a social problem of
its own.

A significant number of clashes between fans have caused
material losses and even deaths. Several studies have been
produced on the phenomenon of fanaticism in sports. One of
them states social media can arouse a sense of love for clubs
(including favorite athletes), as well as resentment towards
opposing clubs (Bajari, 2017). The love for the favorite club
and hatred for the opposing club escalates into an attitude of
militancy from the fans. Some football clubs in Indonesia have
types of fans described as thugs, rioters, and agents of chaos
(Fuller, 2015), who are far from the values of sportsmanship.
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This condition certainly is contradicting the common
understanding that sport teaches sportsmanship. It is
because sports education for adolescents teaches lessons
about teamwork, perseverance, and competition (Huston
& McKeon, 2017), including sportsmanship. Therefore,
one suggestion given in this research is to foster teenage
supporters by instilling sportsmanship (Alim et al., 2020).
Hence, this study intends to answer this call by conducting
research related to sportsmanship among adolescents,
especially high school and university students.

Sport has been acknowledged as part of the educational
process in forming adolescents to be equipped with the
skills to cooperate, negotiate, learn to find solutions, and
resolve moral conflicts. Sport is said to help people to learn
to display virtues, including fairness, responsibility, team
loyalty, teamwork, conformity, and doing what is needed
for the common good. It is believed that the positive values
people have when engaging in sporting activities support
their behavior in public (Lata & Mondello, 2010). The
positive values in question include sportsmanship.

The information received by these individuals can
influence the establishment of attitudes within individuals.
Therefore, there is an expectation that the model information
containing sportsmanship sourced from significant
others as communicators can encourage the formation of
sportsmanship spirit within the communicant. Popular
athletes are individuals who have the potential to provide
role models for adolescents, especially athletes who are
idolized.

An athlete’s popularity can be associated with a certain
brand image. In connection with the Athlete’s brand image,
a study examining the behavior of sports team supporters
states that brand love and brand personality have a significant
effect on brand loyalty (Suhaemi, 2021). Consequently,
fans’ love and loyalty to a favorite athlete or team can be
directed to form sportsmanship and fair play (Nevzat, 2015)
in fans through the dissemination of information from the
athletic performance aspect which also contains elements
of sportsmanship (Arai et al., 2014), through social media.
Especially to their adolescent fans.

As individuals, adolescents go through experiences of
self-development in every aspect of their lives. An opinion
states that sometimes adolescents view sports celebrities are
heroic celebrities, and they are more intense in idolizing
sports celebrities than other celebrities (Hyman & Sierra,
2010). At the same time, adolescents are also learning to
develop their values, such as sportsmanship in a social
bond. One aspect that can be used in fostering social bonds
is participation and involvement in conventional activities,
such as sports (Vermillion, 2014). Socialization and values
formation through the field of physical culture and sport
for learners in micro and macro environments are related
to school, family, and community factors (Krutsevich et al.,
2021), as well as the media.

Considering that adolescents receive more information
from social media and all learning activities that used to
be done oftline are now available online, including reading
articles, and books, watching films/videos, following social
media posts, etc. (Lukianets & Lukianets, 2020). On the
other hand, athlete brand formation can also be done on
social media (Linsner et al., 2021; Na et al., 2020) through
Instagram followers (Hasaan et al., 2016), so information

about the athlete’s performance can be disseminated
by popular athletes through Instagram social media to
strengthen their brand as idol athletes while stimulating the
development of their fans’ sportsmanship attitudes.

Recently, there has been a phenomenon of conflict
among sports fans (e.g. football) that occurs in the real world
(clashes between the spectators in stadiums) and online
(hate speech wars between fanatical fans). The phenomenon
of hate speech wars and bullying each other on social media
between these fanatical fans show an expression of the lack
of fan attitudes in upholding sportsmanship values.

The aim of this study is to determine the exposure of
information about athletic performance on social media,
as well as its relationship with idolizing and the creation
of sportsmanship values within themselves, both expressed
directly and through online media. The proposed research
objectives include: adolescents’ preferences based on
sociodemographic to the type of athletics performance
information, the relationship between athletics performance
variables, idolizing, and sportsmanship among adolescents,
and the influence of athletics performance variables on
idolizing, and idolizing variables on sportsmanship among
adolescents.

Materials and methods

Study participants

The study participants were high school and university
students in DKI Jakarta and West Java provinces, Indonesia.
The population was those who wereactively involved in sports
activities. G*power was used to determine the minimum
sample size. The size of z, d, the confidence interval, and the
sample proportion base on similar research. The required
sample size was 384 (Dida et al., 2021), however, the
responses from respondents reached 580. The total number
of respondents based on sociodemographic categories is
presented in Table 1.

The study was conducted in accordance with the ethical
principles of the Helsinki Declaration for human research
and was approved by the Research Ethics Committee of the
Universitas Padjadjaran.

Study organization

This study used a survey research design. We conducted
an online survey by distributing a Google form link to a
number of WhatsApp groups of sports activity units in
schools and universities and included informed consent at
the beginning of the questionnaire.

The questionnaire contained several questions
comprising items/constructs that related to the measured
variables. The questions asked to adopt similar research with
the same indicators (Araietal.,2014). Some questionsinclude
Athletic performance Information; information that presents
athletics expertise, competition style, sportsmanship, and
rivalry (Arai et al.,, 2013). As for idolizing, we adopted
indicators from previous research (Biskup & Pfister, 1999)
with indicators of physical ability, appearance, and social
behavior.

Furthermore, we asked questions about the variable
of sportsmanship displayed directly; we adopted from
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Table 1. Information preferences related to athletics performance elements (athletics competence, competition style,
sportsmanship, and rivalry) are based on sociodemographic (gender, age, region of origin, economic status, and exposure

to information from social media)

. . Athletics Competition . .
Sociodemographic Category T il Sportsman-ship  Rivalry
Male (n=204) 10.838 10.765 10.877* 10.784
Gender
Female (n=376) 10.601 10.516 11.029 11.157*
A Adolescent (n=166) 10.639 10.536 10.886* 10.801
e
§ Early adulthood (n=414) 10.703 10.630 11.012 11.116*
Regi Rural (n=399) 10.649 10.526 10.932 10.962*
egion
& Urban (n=181) 10.762 10.773 11.072 11.166*
Lower (331) 10.625 10.601 11.003* 10.864
Economy Middle (n=206) 10.762 10.650 10.893 11.218*
Upper (n=43) 10.767 10.395 11.163 11.349*
. . Low (n=163) 10.460 10.748 11.172 11.239%
Social media exposure i
High (n=417) 10.772 10.547 10.899 10.942%
*highest score
similar research (Nevzat, 2015), which is termed fair play.  Results

Indicators of this variable include those relating to respect
towards teammates, respect conventions, gamesmanship,
and cheating. As for the items to measure sportsmanship in
online media, we adopted the concept of instigation adapted
to the context of online media from previous research
(Dwyer et al., 2016) which applies to the concepts examined
in this study.

Statistical analysis

Each item was measured using a Likert scale. Point
values range from 1 “strongly disagree to 7 strongly agree”
and the reverse value for negative questions. In order to avoid
potential problems that might be missed, the researcher
conducted a pre-test. The pilot study was conducted
among 30 respondents who were asked to respond to the
questionnaire to ensure its validity of the questionnaire.
Furthermore, the researcher also conducted academic
discussions with peers. The researcher made some changes
to the sentence structure and checked the display format of
the questionnaire so that they can access it properly through
mobile phone and computer screens.

The purpose of this study is to provide an overview
of the exposure to information that contains athletic
performance displayed by idol athletes in their social media.
This exposure is hypothesized to have a relationship with
idolizing, which is a mediating factor in the formation of
adolescent sportsmanship attitudes expressed in person and
through online media.

Researchers used SPSS version 22. In order to answer
the first research objective, researchers calculated the mean
of each type of athletics performance information, namely
athletics expertise, competition style, sportsmanship, and
rivalry (Arai et al.,, 2013) based on sociodemographic
categories. In addition, the researchers conducted a
correlation test between the variables studied, namely
information related to athletics performance, idolizing,
and sportsmanship attitudes. Finally, the researcher
conducted a regression analysis of the athletics performance
information variable on idolizing and the idolizing variable
on sportsmanship attitudes.

Information preference based on sociodemographic

The researcher computed comparative means to deter-
mine information preferences based on sociodemographic.
Research results regarding the information preferences
shown by respondents related to athletics performance ele-
ments based on sociodemographic illustrate of information
containing elements of sportsmanship, and rivalry is pre-
ferred by respondents over information containing elements
of athletics competence, and competition style. The results
of the calculation and comparison of means are presented
in Table 1.

The data in Table 1 shows that although the Mean
values between each type of information are not too far
apart, the respondents prefer the type of information that
contains elements of rivalry to the type of information
that contains elements of sportsmanship. It showed this
result by the female gender group, early adulthood, from
urban and rural areas, middle-and upper economy, and
respondents who received low and high exposure to social
media information.

Correlation

Further, researchers calculated bivariate correlations
to identify correlations between variables of athletics
performance (AP), idolizing (ID), sportsmanship shown
in person (OFFSP), and sportsmanship expressed through
social media (ONSP). The results of the correlation
calculation between variables are presented in Table 2.

The results of the study in table 2 show a significant
correlation between the variables of athletics performance

Table 2. Correlation analysis results

Var AP ID OFFSP ONSP
AP 1
ID 0.246** 1
OFFSP 0.500** 0.566** 1
ONSP 0.392** 0.069 0.367** 1
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(AP) with idolizing (ID), and sportsmanship shown directly
(OFEFESP), as well as sportsmanship expressed through social
media (ONSP). However, the variables idolizing (ID), and
sportsmanship expressed through social media (ONSP)
did not show a significant correlation. So the researcher
continued the calculation of partial regression analysis.

Regression analysis

In this section, researchers conducted regression
analyses to answer several proposed hypotheses, including:

H,: there is an influence of athletics performance (AP)
on idolizing (ID)

H,: there is an influence of idolizing (ID) on
sportsmanship shown directly (OFFSP)

H;: there is an influence of idolizing (ID) on
sportsmanship expressed through social media (ONSP)

H,: thereis an influence of sportsmanship shown directly
(OFFESP) on sportsmanship expressed through social media
(ONSP).

Researchers conducted statistical analyses using
Statistical Product and Service Solution (SPSS) software. We
used a simple linear regression test to analyze the data.

Table 3. R Square Results

Adjusted  Std. Error of

Table 3 shows the R Square value, which is the determi-
nant coefficient defined as the ability value of the indepen-
dent variable to explain the dependent variable. The highest
R Square value is shown by the independent variable idoliz-
ing (ID) in explaining the dependent variable sportsmanship
shown directly (OFFSP). The lowest R Square value is shown
by the independent variable idolizing (ID) in explaining the
dependent variable sportsmanship expressed through social
media (ONSP).

Table 4 shows the calculation based on ANOVA or
F-test. If F-count> F-table and Sig <0.5 then it means that
the independent variables proposed in a model can predict
the dependent variable being tested. Based on the regression
analysis results in table 4, we can see that the F-test results
of the calculation of each independent variable in models 1,
2, and 4 can predict the dependent variable being tested. To
test the hypothesis, the researcher conducted a t-value test.

Based on the hypothesis, test criteria stated that if the
t-count> t-table value and sig <0.5, then H, is rejected and
Hi is accepted. The t-test results in table 5 show that H,, H,,
and H, are accepted, and H; is rejected.

Discussion

Research results show that athletic performance is a
significant predictor of shaping idolization. Adolescents

Model R RSquare R Square the Estimate who are active in sports activities have idols from among
AP.ID 0.246 0.060 0.059 53774 athletes. It is likely that the athleteg they 1d(?hze a‘re'athletes
who come from the sport they are involved in. This is under
ID-OFFSP 0.566 0.320 0.319 10.9697 the research that states that sport has a significant role in
ID-ONSP 0.069 0.005 0.003 6.4813 selecting idols from among athletes (1li¢, 2013). We found a
OFFSP-ONSP 0.367 0.135 0.133 6.0437 positive relationship between idolizing and sportsmanship.
The potential cause of this result is because the
Table 4. F-test Results information containing athletic performance also contains
Model Sum of Squares df Mean Square F Sig.
Regression 1074.908 1 1074.908 37.17 .000%
1. AP-ID Residual 16713.815 578 28.917
Total 17788.722 579
Regression 32745.483 1 32745.483 272.12 .000%
2. ID-OFFSP Residual 69552.715 578 120.333
Total 102298.198 579
Regression 115.492 1 115.492 2.75 .098
3. ID-ONSP Residual 24280.515 578 42.008
Total 24396.007 579
Regression 3283.783 1 3283.783 89.90 .000*
4. OFFSP-ONSP Residual 21112.224 578 36.526
Total 24396.007 579

*sig < 0.05
Table 5. t-test Results

Unstandardized Coefficients Standardized Coeflicients

Hypothesis  Model B Std. Extor Beta t Sig. Desicion
H, AP*ID 0.259 0.042 0.246 6.097 0.000* accepted
H, ID*OFFESP 1.357 0.082 0.566 16.496 0.000* accepted
H, ID*ONSP 0.081 0.049 0.069 1.658 0.098 rejected
H, OFFSP*ONSP 0.179 0.019 0.367 9.482 0.000* accepted
*sig < 0.05
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elements of sportsmanship. Because sportsmanship is
indeed one indicator of athletic performance (Arai et al.,
2014). Apart from forming idolization, a previous study
stated that athletic performance positively influenced fan
loyalty (Mahmoudian et al., 2021). So the athletes who are
developing their brand image among fans should consider
disseminating information related to athletic performance
to increase the love and loyalty of their fans.

Athletic performance is included in the athlete’s on-field
attributes (Hasaan & Fisne, 2021). There are several aspects
that affect athletic performance (Watt & Hogan, 2018). One
of them is communicating with a significant other because
communicating with family and friends can have a positive
impact on athletic performance (Hayes et al., 2019).

For an adolescent who is in the phase of psychological and
social development, the figure and character of the idol will
color the shaping of his attitudes and values, including the shap-
ing of sportsmanship. This is because various aspects of value
orientation formation have relevance to activities in physical
culture and sports (Bakiko et al., 2022). A positive value orien-
tation will at least prevent someone from cheating. This is in line
with the opinion that behavioral control and perceived moral
obligations significantly predict the intention and motivation of
an athlete’s deviant behavior in sports (Kang et al., 2021).

In this era of information openness, it can spread miscon-
duct behavior among athletes through interpersonal mecha-
nisms and through the media. Either verbal or non-verbal
(Vveinhardt, 2017). In the sports world, deviant behavior that
is currently rife includes racist verbal violence shown even
when the athlete is competing and broadcast live on television.
This condition is quite concerning, considering that some of
their fans are adolescents who are still forming their personali-
ties, including learning to be sportsmanlike people.

In the world of sports, the concept of sportsmanship is
still difficult to understand. Because on the one hand, most
people consider sports as a vehicle to build a strong character.
But in the end, the perception of strength leads to a victory-
orientated mental attitude (Lata & Mondello, 2010). Whereas
victory is the result that must be got through a long process.

This creates its own risks when considering the number
of adolescents who idolize the athletes. Adolescents who ini-
tially only idolize sports celebrities can shift into fans who
have unhealthy obsessions (Hyman & Sierra, 2010) as showing
excessive support and imitation. Especially if the idol athlete
exhibits “win at all costs” behavior. Then it is not impossible if
many adolescent sports participants will adopt a similar men-
tality (Lata & Mondello, 2010). This is because sports are not
only about skill and winning, but also about prioritizing how
to work together as a professional team (Dijkstra et al., 2014).

This research has several implications. First, it directs
adolescents to choose idols more carefully. Although adoles-
cence is a phase where the peer group position is considered
more dominant (Raviv et al., 1996). However, at this point,
the role of the family is needed in directing adolescents to
choose idols and adopt role models from their idols.

The further implication of this study is to provide
consideration to educational institutions in sport, especially
higher education. Although studies of both the intellectual
and life skills benefits of athletic participation have been
conducted in several empirical studies, athletic-centered
curricula have not traditionally been offered for academic
credit in higher education (Molly & Weight, 2019).

This study has several limitations, including not
measuring the level of influence of each variable in adolescent
groups based on demographics and social ethnography. In
relation to the use of information through digital media,
there is a health study that states that various results from
searching for information on the Internet are most strongly
predicted by gender (Rice, 2006). Another study found
that boys and girls showed differences in indicators of self-
esteem, physical development, and priority in the choice
of value orientation (Bakiko et al., 2022). So for future
research, we recommend it to test the exposure of athletic
performance information on the formation of adolescent
attitudes in several categories, for example, based on gender.

Conclusions

The information preferences shown by respondents
related to athletics performance elements (athletics
competence, competition style, sportsmanship, and rivalry)
based on sociodemographic (gender, age, region of origin,
economic status, and exposure to information from social
media) illustrate that information containing elements of
sportsmanship, and rivalry is preferred by respondents than
information containing elements of athletics competence.
Respondents prefer the type of information that contains
elements of rivalry to the type of information that contains
elements of sportsmanship. There are different preferences
shown by each group in the sociodemographic category.
The female gender, early adulthood, urban and rural,
middle and upper economic groups, and respondents who
received low and high exposure to social media information
preferred information containing rivalry elements, while the
male gender and lower economic status groups preferred
information containing sportsmanship elements.

The information exposure related to athletics perfor-
mance disseminated by athletes through social media affects
the attitude of idolization by adolescents. Idolizing attitudes
also affect adolescent sportsmanship shown directly, how-
ever, it does not significantly affect sportsmanship expressed
through social media. However, sportsmanship shown
directly affects sportsmanship expressed by adolescents
through social media. Therefore, the researcher suggested to
future researchers to examine the simultaneous effect among
the concepts examined in this study.
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IHOOPMALINHUIA BNJINB CNOPTUBHUX NMOKA3HUKIB,
NMPOLECY CTBOPEHHA KYMUPIB | CMOPTUBHOI MAMCTEPHOCTI
HA YYHIB | CTYAEHTIB-OAHATIB PIBHUX BUAIB CIMOPTY

Xanub Xadiap '““PE, Api Aryn IIpactoBo'® %, ITyTpi /limimia'®PF,
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Pedepar. Crarts: 7 c., 5 Tabn., 31 mxepero.

Icropis nuranns. IlifIiTky, AKi 3aiiMalOThCS CIIOPTOM, IIYKAIOTh iH(opMaIiio Ipo cBill BIJ CIIOPTY, @ TAKOX 1HPOpPMAILIio
PO CBOIX CIIOPTCMeHiB-KyM1piB. CIIOPTCMEHM-KyMMPU BIKOPUCTOBYIOTD IIaT(GOPMI COLiaIbHIX MEpPeX A/ MOLIMPEHH: iH-
¢dopmariii 3 MeTOI0 CTBOPEHH: CBOTO 00pas3y OpeH/y CliopTcMeHa cepef cBoix ¢aHaTiB. OfHi€ 3 IaTGOPM COLiaTbHUX Mepex,
SIKOIO 3apa3 MIMPOKO KOPUCTYIOTbCS MiIITKY, @ TAKOX CIIOPTCMEHM AJIsl CTBOPEHHs CBOTO OpeH/y CIopTcMeHa, € Instagram.
OpuH i3 Bupis indopmalii Ipo cnopTcMeHiB, 110 MOUMPIOETCS B Instagram, BK/II0OYA€ acleKTy CHOPTMBHMUX TOKa3HMKIB. 3Bep-
TAIYUCh 0 MOofeni 06pasy OpeHy CIOPTCMeHa, BOHU BUABIIAIOTD, 10 CIIOPTUBHI MOKa3HUKM MICTATb €eMEHTH CIIOPTUBHOL
MaitictepHOCTi. CIopTMBHA MaJICTEepHICTb € OFHMM i3 MaTepialiB, 3aK/IafleHNX y CTIOPTUBHE BUXOBAHHA, @ TAKOXK CTABIEHHAM, sKe
Mae pO3BMBATH B 001 KOKEH IUTITOK i IOHAK.

Mera gocmimxkeHHs. MeTo0 11bOro JOCIIPKeHHs 0Y/I0 OTPMMAHHS OIVIAAY 10A0 BIUIMBY iHpOpMaii Ipo CIOPTHBHI [TOKa3-
HIKI B COLIa/IbHMX MepeXkax, a TAKOXK ii 3B’13Ky 31 CTBOpeHHAM KyMUPIB i GOpMyBaHHAM LIHHOCTel CHOPTUBHOI MaiCTePHOCTI
B HUX CAMIX, SIK 6€3II0CcepeiHbO, TaK i Yepes OH/IAlH-Mepexi.

Marepianu Ta MeTOAM. YYaCHMKAMI [[bOTO JOCTImKeHHs 6y 580 mifyTiTKiB i FOHAKIB, SIKi aKTMBHO Gpanu y4acTb y CIop-
TYBHYX CEKIifIX y CBOIX BiIIOBIZHNX LIKO/NAX Ta yHiBepcuTeTaX. Y IIbOMY JOC/II/PKEHHI 3aCTOCOBYBa/lIN 3acoOM MOPIiBHAHHA 3
MOJJA/TbIIMM IMPOCTVM PEeTpeciiiHIM aHai30M.

PesynpraTn. PesynbraTtyt MOKasyIoTh, IO IIUIITKM Ta IOHAKY BiIAIOTh IIepeBary iHopMaii, sKa MICTUTD elleMeHTI CIIOp-
TMBHOI MaliCTepHOCTI Ta cynepHunTBa. [HpOpMallis Ipo CIOPTUBHI TOKa3HMUKY, AKY CHOPTCMEH! HOLIMPIOIOTH Yepe3 COLia/lbHi
Mepexi, BIVIMBAE Ha CTaB/IeHH:A HiAJITKIB 0 cTBOpeHH: KymMupiB. CTaBlIeHH: JO CTBOPEHH: KYMMPIB TaKOXK BIUIMBA€E Ha CIIOP-
TUBHY MajiCTePHICTD Mi/JIITKIB, sIKa JeMOHCTPYETHCS Ge3II0CcepeHbO, OHAK BOHO He CYTTEBO BIUIMBAE HA CIIOPTUBHY MajlCTep-
HICTb, IKa BMPa)Ka€TbCA Y€Pe3 CoLlia/bHi Mepexi.

Bucnosku. ITifniTky Ta JOHAKU B pi3HMX collia/IbHO-IeMOorpadiuHIX KaTeropifx MaloTh pi3Hi mepesaru y Bubopi inpopmariii,
OB 513aHOI 31 CIIOPTUBHMUMM IIOKAa3HMKAMI, Ky IXHi CIOPTCMEHU-KyMMUPY PO3MILIYIOTD ¥ COLia/IbHUX Mepeskax. PopMyBaHHIO
CIIOPTVBHOI MalICTEPHOCTI MiITITKIB | FOHAKiB MO>KHA CIPYSITH MIIIXOM iX O3HAlOM/IEHHS 3 iH(opMaIji€o, sIKa CTOCYEThCS CIIOP-
TUBHUX IIOKa3HUKIB.

Knro4oBi cnoBa: ciopTuBHi TOKa3HMKM, CHOPTMBHA MaJICTEPHICTh, CIOPTMBHE BUXOBAHHs, CTBOPEHHS KYMMPIB, COLlia/bHi
Mepexi.
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Abstract

The study purpose was to analyse the training load and recovery of experienced and inexperienced swimmers with

disabilities.

Materials and methods. The study subjects consisted of seven swimming athletes with disabilities at the provincial
level who underwent training camps in preparation for the Indonesia Paralympics Games. The groups of athletes
were divided based on their level of training and experience in national championships. For thirteen weeks, the
athletes monitored their training load and recovery rate. Borg CR-10 was used to measure the internal training load,
while the athlete’s recovery rate was measured using Total Quality Recovery (TQR). IBM SPSS Statistics version 22
was used to analyse normality and test differences between the two groups. The Mann-Whitney test was used to test
the significance of the RPE Borg CR-10, while the unpaired T-test was used to test the significance of the TQR.
Results. The Borg CR-10 mean for the experienced athlete group was 7.78+0.47, while it was 8.28+0.56 (p<0.05)

for the inexperienced athlete group. The RPE mean for the experienced athlete group was 18.24+1.47, while it was
18.52+1.57 (p>0.05) for the inexperienced athlete group. Furthermore, the Borg RPE shows the training load of
experienced athletes of 17.12+1.03, which is lower than the average RPE of inexperienced athletes of 18.21+1.24,
and also the TQR average of experienced athletes was of 18.24+1.47, while it was of 18.52 £1.55 (p<0.05) in case of

inexperienced athletes.

Conclusions. Experienced para-swimmers had a significantly different training load than inexperienced para-
athletes. In addition, the training load of experienced para athletes was also significantly different compared to the
recovery rates of experienced and inexperienced para swimmers.

Keywords: monitoring, training, disability, periodisation, swimming, athlete.

Introduction

The balance of training load and recovery is essential for
athletes to achieve high performance sustainably (Kellmann
etal,, 2018). Trainingload is the cumulative load experienced
by an athlete from one or more training sessions over a while.
Meanwhile, recovery is an athlete’s recovery activity after
experiencing a training load so that his condition returns
to normal (Schwellnus et al., 2016). Therefore, monitoring
the training load and recovery during the training process is
essential to achieve balance.

© Ashadi, K., Handayani, O.W.K,, Setijono, H., Rustiadi, T.,
Sugiharto, Soegiyanto, 2023.
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Trainingload canbeknown through measurement, either
internally or externally. Internal training load-measuring
tools include the rating of perceived exertion (RPE), pulse
and lactate measurements (McGuigan, 2017). External
training load was measured using the Global Positioning
System (GPS), time motion analysis, accelerometers and
power meters; (Halson, 2014; McGuigan, 2017; McLaren
et al.,, 2016). When compared between the internal and
external training loads, a systematic study shows that the
internal training load has a stronger relationship with
performance than the external training load (Fox, Stanton,
Sargent, Wintour, & Scanlan, 2018).

Athletes need sufficient training load to get a stimulus
or stimulation for their body to experience the process of
increasing physical capacity. Therefore, giving a training
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load that is too light does not encourage positive adaptation
and risks reducing the performance (Bourdon et al., 2017).
On the other hand, a training load that is too large is at risk
of causing a decrease in performance, overreaching, and an
increased risk of illness or injury, and if it occurs for a long
time, it will cause overtraining (Hulin et al., 2014).

Concerning training load, the results of the study
show that coaches and athletes have different assessments
of training load in training sessions (Foster, Heimann et
al., 2001; Rodriguez-Marroyo et al., 2014). The risk of an
inappropriate training load results in a decrease in physical
condition or, on the other hand, even an increase in non-
functional overreaching, overtraining, and risk of injury
and illness (Doeven et al., 2017; Nassi et al., 2017). For this
reason, monitoring can help correct this (McGuigan, 2017).

There is a considerable risk when athletes experience
an increase in their training load, resulting in a temporary
decrease in physical and mental abilities. Therefore, recovery
has a strategic role in accelerating the recovery of physical
and mental adaptation to be ready for the next training
activity and reducing the risk of injury in the long term
(Bishop, Jones, & Woods, 2008). For this reason, a recovery
program is needed, both physically and mentally, to assist the
process of physical and mental repair and regeneration so
that athletes are fully recovered and physically and mentally
ready to receive the following training program (Kellman &
Beckmann, 2018).

Ideally, to improve performance in the sports coaching
process, it is crucial and routine to monitor the training load
and recovery. Knowing the training load and recovery data
can be used to make decisions to continue or change the
training load in the next exercise and maintain or provide
a different portion of the recovery to achieve physical
and mental balance super-compensation. Research on
monitoring training load and recovery has been carried
out in various sports (Andrade et al., 2021; Sansone et al.,
2020; Tiernan et al., 2020a; Wilke et al., 2020). Likewise,
in the sport of swimming (Collette et al., 2018; Pollock et
al., 2019). Furthermore, further research on training load
(Sinnott-O’Connor et al., 2018) and recovery in persons
with disabilities has also been carried out (Rosa et al., 2020).
However, there is still no investigation into training load and
recovery associated with experienced and inexperienced
disabled swimmers. Therefore, this research was conducted
to study the comparative conditions of training load and
recovery for experienced and inexperienced disabled
swimming athletes.

Materials and methods

Study participants

The subjects in this study were all provincial-level
disabled swimming athletes who underwent training camps
in the preparation phase of training for the Indonesian
National Paralympic Week, amounting to seven people.
Three swimmers with a swimming history of more than ten
years and who have jumped more than once at the National
Paralympic Week are listed as experienced athletes, while
the less experienced athlete group consists of four swimmers
with less than five years of flying hours which never have and
poor experience. National Paralympics.

Study organization

For thirteen weeks, athletes monitored their trainingload
and recovery rate. Borg CR-10, with a scale of 0-10, is used
as an internal training load measurement tool (Rodriguez-
Zamora et al., 2014). In addition, the level of recovery
quality was measured using a Total Quality Recovery (TQR)
questionnaire with a scale of 0-20 (Kenttd & Hassmén,
1998). Before recording the data at the beginning of the
training, all athletes understood the procedure for assessing
the rating of perceived exertion based on the perceived
subjective training load, recovery education and how to fill
out a total quality recovery questionnaire based on the daily
recovery pattern. In addition, athletes have also given verbal
form consent as a form of approval. This research complies
with the Declaration of Helsinki and has been declared
ethically acceptable by the health research ethics committee
of Airlangga University’s School of Medicine No. 266/EC/
KEPK/FKUA/2021.

During the training process, athletes were asked to rate
their training load for each session consisting of 13 sessions
per week. Each athlete is, at the latest, to give a Borg CR-
10 assessment 15 minutes after the training session ends
(FOSTER et al., 2001). Furthermore, each athlete was asked
to honestly answer the training load about the quality of
recovery he experienced daily. The Borg CR-10 and TQR data
results were analysed, and the average value was calculated
weekly for 13 weeks.

Statistical analysis

IBM SPSS Statistics version 22 was used to analyse
normality and test differences between the two groups.
Shapiro Wilk test for data normality, Mann Whitney test was
used to test the significance of the RPE Borg CR-10 for both
groups, while the unpair T-test was used to test the TQR
significance for groups of experienced and inexperienced
athletes, and the Kruskal Wallis test for the RPE Borg CR-10
and TQR group of experienced and inexperienced athletes.

Results

Data about the profiles of para-swimming athletes who
are the subjects in this study are presented in Table 1.

Based on table 1, it is known that based on the age
aspect, it is known that overall more athletes are under
20 years old than athletes over 20 years old. The dominance
of athletes aged less than 20 years was seen in the group of
experienced athletes. Overall, the youngest athlete’s age is
16 years, while the oldest athlete’s age is 47 years. The average
age of the experienced athlete group was 27.33+17.04, while
the average age of the inexperienced athlete group was
23.50+7.94. Furthermore, in terms of gender, most research
subjects are male. It was also evident in both groups. Next,
based on the type of disability, it is known that most research
subjects experience physical disorders. It is also the same
for the inexperienced athlete group, but on the contrary, the
experienced athlete group is dominated by visually impaired
athletes. It was moving on to the training load data shown
in Figure 1.

Based on the data in Figure 1 regarding the comparison
of weekly RPE between trained and untrained athletes,
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Table 1. Profile of Research Subject

Group Overall Subject of
Parameter
Experienced Inexperienced Research
A <20 years old 66.67% 50% 58.33%
e
8 >20 years old 33.33% 50% 41.67%
S Male 66.67% 75% 70.83%
ex
Female 33.33% 25% 29.17%
Physical Impairment 33.33% 100% 66.66%
Disability
Visual Impairment 66.67% 0% 33.34%
10 19,50
. /\/\—/\/\ .
8 ———_—— 18,50
. ! L, 1800
8 E S 17,50
o = 17,00
& 4 g "
5 F 1650
2 16,00
1 15,50
0 15,00

I 1} mn v \" VI v v IX X X X X
Weeks

e Experience Athletes === |nexperience Athletes

Fig. 1. Comparison of RPE Borg CR-10 Weekly Score
Experienced and Inexperienced
Description: average weekly training load value based on Borg CR-10

it is known that the untrained athlete group has a higher
average weekly RPE value than the trained athlete group.
Furthermore, the calculation results show that the average
RPE value for 13 weeks for the trained athlete group is
7.78 + 0.47, while the untrained athlete group is 8.28 + 0.56.
Therefore, it ensures that the untrained group of athletes felt
a higher training load during the training process than the
trained group. Furthermore, based on the Mann-Whitney
test with a significance level of 0.05, it is known that the
p-value is 0.000 <0.05, which means that there is a significant
difference between the RPE of the experienced and
inexperienced athlete groups. Therefore, during 13 weeks of
training, it was found that the inexperienced athlete group
had a significantly higher training load than the experienced
athlete group. Furthermore, the comparison of weekly TQR
values between groups of experienced and inexperienced
athletes is shown in Figure 2.

Based on the data in Figure 2 regarding the comparison
of weekly TQR scores for groups of trained and untrained
athletes, it is known that the data for the two groups seem
to intersect with a range of values between 16.50-19.
Furthermore, the calculation results show that the average
TQR value for 13 weeks for the trained athlete group is
18.24+1.47, while the untrained athlete group is 18.52+1.57.
Both groups have an excellent average recovery pattern,
but the untrained athlete group scores slightly higher than
the trained athlete group. Furthermore, an unpaired T-test
was conducted to determine the significance level of the
difference in the recovery rate between the two groups.
The unpaired T-test results with a significance level of 0.05

1 L] v \" \ Vi vl IX X Xl X X
Weeks

== Fxperience Athletes == |nexperience Athletes

Fig. 2. Comparison of the weekly TQR Score for the Experience
and Inexperience groups
Description: average weekly recovery scores based on TQR Kentta 20 Scale

showed a p-value of 0.265> 0.05. It shows no significant
difference in TQR scores between the experienced and non-
experienced groups. During 13 weeks of training, it was
found that the inexperienced athlete group had a slightly
higher recovery rate than the experienced athlete group but
not significantly.

Furthermore, to compare the RPE and TQR scores, the
RPE CR-10 was converted to Borg on a scale of 6-20. RPE
with a Borg scale of 6-20 and a Borg scale of 0-10 have a
strong relationship and significance and can be converted to
each other (Arney et al., 2019; Hutchinson et al., 2021) and
recreationally active participants with paraplegia (PARA.
Therefore, to get the data transformation to the Borg scale
06-20, the calculation results of the existing RPE CR-10 are
multiplied by 2,21. This data conversion is carried out so
that there is a similarity in the pattern of the maximum limit
value on the RPE and TQR, which is 20 points. The results
of the comparison of RPE and TQR for experienced and
inexperienced athletes are presented in Figure 3.

Figures 3 and 4 show that the RPE Borg score of
experienced athletes is 17.12 + 1.03, which looks lower than
the RPE Borg of inexperienced athletes with an average of
18.21 * 1.24, and the TQR of experienced athletes is 18.
24+1.47 and inexperienced at 18.52+1.55. Furthermore, to
determine the significance of the difference between the
RPE Borg and TQR scores of experienced and inexperienced
athletes, the Kruskal Wallis test was carried out with a
significance level of 0.05. Therefore, based on the test results,
it is known that the p-value is 0.000 <0.05. Therefore, it
shows a significant difference between the RPE Borg of the
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Fig. 3. Comparison of Average Weekly RPE Borg and TQR scores
of experienced and inexperienced athletes
Description: Average weekly value of training load based on Borg 6-20
scale and recovery based on TQR Kentta 20 Scale
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Fig. 4. Comparison of the Average RPE Borg Overall Score
and TQR groups of experienced and inexperienced athletes
Description: comparison of the mean+standard deviation of training load
and recovery of experienced and inexperienced para athletes
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Fig. 5. Comparison of Average RPE and TQR Overall Scores of
experienced and inexperienced athletes

Description: comparison of the mean of training load and recovery of
experienced and inexperienced para athletes

experienced athlete group compared to the RPE Borg and
TQR of the inexperienced athlete group and the TQR of the
experienced athlete group. For more detail, the significant
difference is shown in Figure 5.

Based on the average score for 13 weeks shown in Fig-
ure 5, it is known that the RPE Borg score for the experi-
enced athlete group looks significantly different and is below
the Borg RPE and TQR for the inexperienced athlete group
the experienced athlete’s TQR.

Discussion

Athletes need sufficient training load so that their
bodies get the right and progressive stimulation according
to the training period so that they can experience an
increase in physical capacity from time to time. Measuring
the training load of athletes can be done in various ways,
counting questionnaires, journal, physiological checking
and straight observation (Borresen & Ian Lambert, 2009).
One tool that is easy to use is RPE. The use of RPE is based
on the consideration that it has high validity and reliability,
is inexpensive and is the most widely used as an internal
training tool (Halson, 2014; Paulson, Mason, Rhodes, &
Goosey-Tolfrey, 2015; Sams et al., 2020). However, the use
of RPE in young athletes should also be done with caution
because of their lack of reliable ability to measure perceived
load and effort (Bourdon et al., 2017). To avoid errors and
misperceptions of data entry, all athletes in this study were
educated to assess the training load at the beginning of the
training period. As a result, there was a shared perception of
the limits of the correct range of values according to the load
experienced before finally giving an assessment based on the
perceived training load.

The findings of this study indicate that in the
preparation period, the less experienced athletes had a
significantly greater average training load than the group
of experienced swimmers. There are several arguments
for why inexperienced athletes experience higher training
loads. First, it is because experienced athletes have a higher
technical quality. The high quality of movement techniques
impacts increasing work efficiency so that athletes can
mobilise energy efficiently in completing training programs.
This is in line with research results which show that technical
parameters have a significant effect on swimming results
(Strzala & Tyka, 2009). In competitive swimming, stroke
technique is one factor that affects energy costs converted
into speed (Barbosa, Fernandes, Keskinen, & Vilas-Boas,
2008). In addition, the more excellent the physical ability, the
athlete does not feel tired quickly and does not experience
a significant decrease in swimming technique. When a
swimmer experiences fatigue, there is a reduction in stroke
length on both arms, especially in external rotation and joint
position on the dominant arm due to fatigue (Matthews,
Green, Matthews, & Swanwick, 2017). It is much different
compared to the group of inexperienced swimmers.
Limitations of physical ability and imperfect swimming
techniques causeinexperienced athletestospend more energy
to complete the existing training program with higher levels
of fatigue than experienced athletes. This study’s results align
with the results of several previous studies. The difference in
strength performance between beginner and elite athletes
is influenced by the quality of the training experience and
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muscle ability and aerobic endurance (McKendry et al,,
2020; Mersmann, Charcharis, Bohm, & Arampatzis, 2017).

Furthermore, the results of research (Ferioli et al., 2018)
state that in the periodisation of preparation, professional
athletes have greater strength and power than athletes with
lower levels. In addition, elite athletes experience lower levels
of inflammation and oxidative stress than athletes with lower
levels (Al-Muraikhy et al., 2021). It shows that, in general,
experienced athletes have the better physical condition than
inexperienced athletes.

In the preparation period, when athletes experience a
significant and drastic increase in load, this causes the risk of
injury (Hulin etal., 2014). In addition, during the preparation
period, athletes tend to experience an increase in training
load, fatigue, creatine kinase levels and psychological stress
(Horta, Bara Filho, Coimbra, Miranda, & Werneck, 2019;
Selmi, Ouergui, Castellano, Levitt, & Bouassida, 2020a).
Psychophysiological stress can occur in athletes both at the
training and competition stages. This stress increase can
negatively impact recovery rates and performance (Sinnott-
O’Connor et al., 2018). Therefore, the balance between
training load and recovery rate is critical for athletes to
achieve high performance sustainably (Kellman et al., 2018).

Recovery plays a vital role in the coaching process.
The quality of good recovery will impact the balance of the
exercise. The body needs the recovery phase to adapt to stress
and improve physical and psychological qualities (Romero,
Minson, & Halliwill, 2017). Inadequate recovery can lead
to decreased performance and increased risk of injury and
disease (Tiernan, Lyons, Comyns, Nevill, & Warrington,
2020b). Even in elite athletes, recovery management’s
essential role is very influential in achieving achievement
(Peake, Neubauer, Walsh, & Simpson, 2017).

This study’s findings indicate no significant difference in
recovery patterns between experienced and inexperienced
athletes. Both groups had a reasonable recovery rate with
scores above 16 points, and the inexperienced athlete group
had a slightly higher average score than the experienced
athlete group. It seems to happen because, at the beginning of
training, athletes have been educated about the importance
of recovery. It is in line with the results of research (Doherty,
Madigan, Nevill, Warrington, & Ellis, 2021), which states
the need for athletes to receive education about recovery
patterns. At the beginning of this training period, athletes
are taught various recovery strategies. It is in line with the
research results showing that using a combined recovery
strategy is more effective than a simple approach to recovery
strategy (Crowther, Sealey, Crowe, Edwards, & Halson,
2019; Pimenta et al., 2015). One important sub-section of
recovery is adequate sleep. Sleep plays a vital role in athlete
performance and recovery (Bonnar, Bartel, Kakoschke,
& Lang, 2018). In addition to getting an education about
recovery, while athletes stay in the dormitory, a curfew and
a collection of cell phones make athletes sleep regularly. This
intervention pattern has an impact on the athletes’ sleep
patterns. It is in line with the research results showing that
sleep hygiene education and interventions can positively
change athletes’ sleep behaviour (Caia, Scott, Halson, &
Kelly, 2018; de Mello et al., 2020).

Monitoring training load and recovery is an important
thing to do in sports training. By monitoring the training
load, the coach can get a picture of information about the

response experienced by athletes in connection with the
given program (Duggan, Moody, Byrne, Cooper, & Ryan,
2021). In addition, monitoring recovery can also provide
an overview of overreaching conditions, the magnitude
of recovery needs and the prevention of injury, illness
and overtraining (Bourdon et al., 2017). Athletes’ training
load response and recovery data is a sensitive and valuable
monitoring tool for coaches to regulate load balance and
recovery rates in achieving increased performance by paying
attention to health (Selmi, Ouergui, Castellano, Levitt, &
Bouassida, 2020b).

This study’s findings indicate a significant difference
between the average training load of experienced athletes
compared to the training load and recovery of inexperienced
athletes and the recovery rate of experienced athletes. This
difference in training load occurs because experienced
athletes have the higher physical ability and movement
efficiency than inexperienced athletes. On the other hand,
all groups of athletes had a good recovery pattern thanks
to education and control regarding the implementation
of recovery during 13 weeks of training to support high
performance. An essential result of this study showed
that both groups experienced a heavy training load, but
a reasonable recovery rate offset this during the training
process. Furthermore, the limitations of this study are the
limited number of samples and the periodisation of the
preparation only. In the future, comparative studies can be
carried out with a more significant number of samples in one
whole exercise period with a more diverse variety of research
subjects.

Conclusions

Differences in the experience level of para-swimming
athletes significantly impact the comparison of the amount
of training load. However, the recovery pattern that can be
adjusted makes the two groups have a recovery rate that
tends to be good and does not differ significantly. This study
highlights that the significant difference in the simultaneous
combination of training load and recovery between the two
groups lies in the level of training load efficiency for the
experienced para-athlete group compared to other variables.
Further studies of these two groups of athletes in a broader
variable scale and varying in full training periodisation are
needed to provide a more comprehensive picture in the
future.
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NMOPIBHAHHA AOCBIAYEHUX I HEAOCBIAYEHUX MNJIABLIB
3 IHBAJIAHICTIO: TPEHYBAJIbHE HABAHTAXEHHA
TA BIAHOBJIEHHA B NIAroTOBYUU NMEPIOA

Kynmxyn Amani'**?, Oxtia Bopo Kacmini Xanmaani'A°P,
Xapi Cerimxono? P, Tpi Pycriagi'A?, Cyrixapro'°", Coerisnro'AP
A ycriaz y

'Cypabaricbknii ep>KaBHUI YHiBepCUTET
*CeMapaHICbKIII Iep>KaBHUI YHIBEpCUTET

ABTOpPCHKNMIT BKIAJ;: A — au3aiiH gocnipkents; B — 36ip ganux; C — cratananis; D — migroroska pykormcy; E — 36ip komrtis

Pegepar. Crarrs: 8 ¢, 1 Tabn., 5 puc., 50 mxeper.

MeTo¥0 JOCTi)KeHH:A 6yI0 IPOBefieHH: aHasIi3y TPeHYBaIbHOTO HaBaHTAXKCHH: Ta BiTHOB/ICHHA JJOCBITYeHNX i HemoCBi-
YeHUX IUIaBI[iB 3 iIHBAJIiTHICTIO.

Marepianu Ta MeTOAM. YYaCHUKaMI JOCTIKEHHA OY/IM CiM CIIOPTCMEHIB-IUIABIiB 3 IHBaJIi[HICTIO perioHa/bHOTO PiBHA,
K IIPOXOAM/IN TPeHYBa/IbHI 300py B paMKax mifrotoku fo ITapamiMmiiicekux irop B Inponesii. [pymm coprcMenis Oy pos-
IIOfIi/IeH] 3a piBHEM MiJrOTOBKM Ta JOCBiIOM y4acTi B HalliOHaJIbHMX YeMIlioHaTaX. IIpoTAromM TpyMHagUATH TVIKHIB CIOPTCMEHN
BiZICTeXXyBa/Il CBOE TPEHYBa/lbHE HABAaHTA)KEHHA Ta CTYNiHb BiTHOB/IE€HHA. /|1 BMMipIOBaHHA BHYTPIiIIHBOIO TPEHYBa/JIbHOTO
HAaBaHTa)XXeHHA BUKOPUCTOBYBa/u mKaay bopra CR-10, a cTymiHb BiTHOB/IEHHS CHOPTCMEHA BUMipIOBa/IA 3a IONIOMOTOK0 LIKa/II
3aranbHoro skicHoro BigHOBIeHHA (TQR). [InA aHamisy HOpMaabHOCTI Ta IepeBipKyu BiIMiHHOCTEN MK ABOMa IpyHaMy BU-
KOPUCTOBYBa/Iu Iporpamue 3abesnedeHnsa IBM SPSS Statistics Bepcii 22. [I1s1 mepeBipKy CTaTMCTUYHOI 3HAYYIIOCTI IIOKAa3HMKa
cy6’extuBHO cripuitManoi HanpysxeHocti (RPE) 3a mixanoro Bopra CR-10 BukopucroByBanu Kpurepiit ManHa-ViTHi, a Ayt 1epe-
BipKI CTaTMCTUYHOI 3HAYYILOCTI IIOKa3HMKA LIKa/IM 3arajibHOTO AKiCHOTO BiZTHOB/IEHH:A (TQR) BUKOPUCTOBYBA/IN ,T.[BOXBI/I6ipKO—
Buit t-kpuTepiit CThIOfeHTa /I He3a/Ie)KHMX BUOIpOK.

PesynbraTn. CepenHe 3HaYeHHA MOKasHMKaA 3a mKanoo bopra CR-10 pns rpynm f0CBifYeHMX CIOPTCMEHIB CTaHOBM/IO
7,78+0,47, TOAI fAK JyIA TPYNU HEJOCBiTYEHNX CIOPTCMEHIB BOHO cTaHoBMIO 8,28+0,56 (p<0,05). CepenHe 3Ha4eHH MOKA3HNKA
cy6’extuBHO crpuitManoi Harpyxenocti (RPE) y rpymi gocBigueHnx cioprcmenis ctaHoBuno 18,24+1,47, a B rpymi HefocBiue-
HIX CIIOPTCMEHIB BOHO cTaHOBIIO 18,52+1,57 (p>0,05). Kpim Toro, mokasuuk RPE 3a mkanoio bopra nokasye, 1o TpeHyBajbHe
HaBaHTa)XeHH: NOCBiJYEHNX CIIOPTCMEHIB CTAaHOBMUTH 17,12+1,03, mo € HIOKYIMM 3a cepefiHill nokasHuK RPE HemocBimuennx
crioprcMeHiB 18,21+1,24, a TakoXX cepefHill MOKa3HMK IIKaayM 3araabHOro sikicHoro BifgHoBmeHHs (TQR) mns mocBigueHmx
CIIOPTCMeEHIB CTAaHOBUTD 18,24+1,47, a iy HegocBigueHnx — 18,52+1,55 (p<0,05).

Bucnosku. JlocBifyeHi napariaBLi Maan CTaTUCTMYHO 3Hadyllle BifMiHHe TpeHyBa/lbHe HaBaHTa)KeHH:, HDK HeoCBif4yeHi
napacropTcMenn. KpiM Toro, TpeHyBaibHe HABaHTaKeHH: JOCBiJYeHMX NTapACIIOPTCMEHIB TAKOXK CTATUCTUYHO 3HAUYIIe Bifpis-
HAJIOCA TIOPIBHAHO 31 CTYIIEHAMY BiJTHOBJIEHHA JJOCBiYEHNX 1 HEJOCBITYEHNX MTapaIIaBIiB.

KnrodoBi cmoBa: BificTe>XXyBaHHsA, TPeHYBaHH:, iHBasIiIHiCTD, Iepiofn3allid, IaBaHH:, CIIOPTCMEH.
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Abstract

Study purpose. The basic assumption of this development is that there is no Game Performance Assessment
Instrument (GPAI) based on physical education (PE) learning outcome assessment, so researchers are trying to
develop the instrument. The teacher has not used the GPAI instrument in assessing the PE learning outcomes for
volleyball material. The purpose of the study was to develop a valid and reliable assessment of PE learning outcomes

for volleyball based on GPAI

Materials and methods. This type of research is research and development. The subjects used were PE learning
expert lecturers and volleyball expert lecturers with a minimum qualification of 5 Doctoral degrees. The field test
was conducted on 18 junior high school students. The instrument uses a questionnaire with a score of 1-4 with the

»

terms “Very Appropriate (score 4)”, “Agreed (score 3)”, “Not Appropriate (score 2)”, and “Very Not Appropriate
(score 1)” The validity data analysis technique uses Aiken validity, and reliability tests are carried out using Intraclass

Correlation Coeflicients.

Results. Based on the results of the research and the results of the data analysis that has been carried out, it is
concluded that the instrument for assessing the learning outcomes of PE on volleyball material in Junior High School
based on GPAI that was developed is valid and reliable, with V Aiken > 0.87. Furthermore, the reliability of the PE
learning outcomes assessment instrument for volleyball material in GPAI-based junior high schools was 0.797 in the

“High” category.

Conclusions. The researcher hopes that the resulting product in the form of an assessment of PE learning outcomes
for volleyball material in junior high schools based on the GPAI can be a guide or reference for evaluating students

on volleyball material.

Keywords: learning outcomes assessment instrument, physical education, volleyball, GPAL

Introduction

One of the compulsory subjects taught is physical
education. Physical education has a comprehensive goal
that includes physical, cognitive, affective, emotional, social
and moral aspects (Chng & Lund, 2018; Ciotto & Gagnon,
2018). Assessment in physical education has an important
role in the learning process (Borghouts et al., 2017). The
purpose of the assessment is to find out how successful the
teacher is in the successful implementation of the learning
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process, which can provide feedback for the teacher in
planning the next learning process (Alena et al., 2019;
Nieminen et al., 2021; Snead & Freiberg, 2019). The current
physical education teacher must make and use various forms
of appropriate assessments in a lesson according to the
material and situation at hand (Tolgfors, 2018). Of course,
an appropriate evaluation system is needed so that students
can clearly describe and demonstrate all the achievements
that have been obtained by students in the learning process
in accordance with the actual situation in the field.

One of the physical education materials at school is
volleyball. The volleyball game has several basic techniques,
service, passing, smash, and block (Junior, 2018; Zonifa,
2020; Pekas et al., 2019). So far, the instruments used by
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teachers to assess volleyball skills in students are only in
the form of individual volleyball technical skills tests. The
teacher conducts an upper passing test, a lower passing test,
a smash test, and a service test. The assessment of students’
playing skills basically requires careful observation during
the game. Without exception the evaluation of physical
education subjects, thus students are always in a controlled
state, so that students have an overview of the volleyball
playing skills that will be carried out. Assessment of student
learning outcomes in physical education learning refers
to process assessment and product assessment (learning
outcomes). The learning process can be said to be effective
if the behavior changes that occur in students at least reach
the optimal level.

Teachers must also be able to closely study student
interactions during group learning (Garcia-Lépez &
Gutiérrez, 2015). Griffin has created an assessment
instrument called the Game Performance Assessment
Instrument (GPAI). GPAI is a multi-dimensional system
designed to measure the ability to play in a particular sports
(Barquero-Ruiz et al., 2020; Dania et al., 2021). The five-game
elements of the GPAI, decision-making (decision making),
skill execution (skill execution), support (support), game
performance (game performance), game involvement (game
involvement), are used to assess students’ game performance,
and these are individually evaluated elements of video game
playing tapes (Ben Khalifa et al., 2020; Bergmann et al., 2022;
Mabhedero et al., 2021).

The GPAI instrument was developed to measure
“game performance behavior that demonstrates tactical
understanding, as well as a player’s ability to solve
tactical problems by selecting and applying appropriate
skills” (Guijarro et al., 2021). To characterize gameplay
performance in the game invasion, it is necessary to identify
game components that cannot specifically be observed
performance (Aratjo et al, 2019). The GPAI test is a
convenient assessment instrument for assessing execution
skills, learner support, and decision-making strategies
(Garcia-Ceberino et al., 2020).

GPALI is essential in various games, such as volleyball,
soccer, basketball, softball, rugby, or field hockey. Measuring
a single component of game performance, together with
other experts (i.e., coach, teacher) with knowledge in all four
game categories (invasion, net/wall, strike and attack, and
target), demonstrated seven tactical components (baseline,
adjustment, decision making, execution) (skills, support,
cover, guard/mark) related to effective playing performance
(Lund & Kirk, 2019). Two advantages of using the GPAI are
to evaluate a person’s ability in sports, such as (a) the GPAI
is easily adapted for various types of sports, and physical
activities, (b) the GPAI can measure skills in processing the
ball, but also skills without mastering the ball (measuring
skills in ball processing) (offensive or defensive) (Aryanto
et al., 2020).

Thisresearch developsavalidand reliable GPAIvolleyball
learning instrument. The development of valid and reliable
instruments will assist teachers and other learners in peer
assessment in classroom settings. In addition, connecting
what is taught with what will be assessed helps students to
focus on what is essential, making the teaching-learning
cycle better (Ibanez et al., 2019). Physical education teachers
need an instrument for assessing physical education learning

outcomes for volleyball in junior high schools based on
GPALI so that they get more detailed results in the evaluation.
The aim is to assist teachers and coaches in observing and
recording performance behavior during the game.

Materials and methods

Study participants

The subjects used were physical education learning
expert lecturers and volleyball expert lecturers with a
minimum qualification of 5 Doctoral degrees at Yogyakarta
State University. The field test was conducted on 18 students
of Junior High School. The instrument uses a questionnaire
with a score of 1-4 with the provisions of “Very Appropriate
(score 4)”, “Agreed (score 3)”, “Not Appropriate (score 2)”, and
“Very Not Appropriate (score 1)”. There are 20 questionnaire
grids. Assessment of physical education learning outcomes
for volleyball based on GPAI using indicators Decision
Making (DM) (5 items), Skill Execution (SE) (5 items),
Support (S) (5 items), Guard/Mark (G/M) (5 items), Base
(B) (5 items). More details are presented in Table 1.

The study was conducted in accordance with the ethical
principles of the Helsinki Declaration for human research
and was approved by the Research Ethics Committee of the
Yogyakarta State University.

Study organization

This type of research is research and development.
Research and Development is a research method used to
produce specific products, and test their effectiveness of
these products (Amran et al., 2018). This research follows a
cyclical step. Among the current development models, one
of the learning product design models often used in research
and development is the Lee and Owens development
model, namely ADDIE (Analysis, Design, Development,
Implementation, and Evaluation) (Aka, 2019).

Statistical analysis

Data from the assessment results by expert validators
and practitioners from the assessment instrument validation
sheet were analyzed to determine the content validity of the
authentic assessment instrument. The content validity of the
instrument was analyzed using Aiken Validity. The formula
proposed by Aiken is as follows (Aiken, 1985):

V Aiken =Zs/n[c—1]

S =r-lo

Lo =lowest rating score (eg 1)

C = highest rating score (eg 4)

r  =the score given by the assessor

The reliability test was carried out using the Intraclass
Correlation Coeflicients (ICC) reliability. This reliability test
shows the level of agreement between experts or raters in
assessing each indicator on the instrument. The ICC will
provide an overview in the form of a score about the degree
of agreement given by the expert or rater (Douglass et al.,
2021).
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Table 1. Assessment grid for physical education learning outcomes for volleyball based on GPAI

Assessment Aspect Indicator Sub Indicator No Item
Passing 1
Spike 2
Decision Making (DM) Making the right decisions on basic movements in Blocking 3
volleyball games
The accuracy of
the use of basic 4,5
movements
Passing down 6,7,8
Top pass 9
Skill Execution (SE) Efficient execution of selected skills
Spike 10
Blocking 11
Cooperation 12,13
Support (S) Provide proper support for teammates during the game
Responsibility 14, 15
Supervise the
movement of the
16
opponent and do
Guard/Mark (G/M) Keep your opponent right when defending Blocking
Cover 17
Back defense 18
Base (B) Return to the original position according to their respective Responsibility 19
tasks, either attacking or defending Cover 20
Results The assessment carried out by experts on the physical

After validation by experts, there are various suggestions
for improvement. Offers for improvement from experts
become a reference for researchers to make improvements
to the products developed. Product revisions were carried
out on the product development assessment of physical
education learning outcomes for volleyball based on GPAI
based on input and advice from experts.

Table 2. Aiken validity analysis

No Ys n C-1 Aiken
1 14 5 3 0.93
2 14 5 3 0.93
3 14 5 3 0.93
4 14 5 3 0.93
5 14 5 3 0.93
6 14 5 3 0.93
7 14 5 3 0.93
8 15 5 3 1.00
9 14 5 3 0.93
10 14 5 3 0.93
11 14 5 3 0.93
12 14 5 3 0.93
13 13 5 3 0.87
14 14 5 3 0.93
15 13 5 3 0.87
16 14 5 3 0.93
17 14 5 3 0.93
18 14 5 3 0.93
19 14 5 3 0.93
20 14 5 3 0.93

education learning outcomes assessment instrument
for volleyball based on GPAI uses a questionnaire and is
intended to find the validity coeflicient based on the Aiken
Validity. The results of the expert assessment are in Table 2.

Based on Table 2 above, the Aiken Validity value for
items 1-20is V Aiken 0.87. These results indicate thatall items
of the GPAI-based assessment instrument for developing
physical education learning outcomes for volleyball in junior
high school based on GPAI are valid.

Next, calculate the reliability of the GPAI learning
outcomes assessment instrument for volleyball based on
GPAI using ICC. Based on Table 3 above, it shows the ICC
output with inter-rater reliability, rxx = 0.797. These results
indicate that the reliability of the physical education learning
outcomes assessment instrument for volleyball in junior
high schools based on GPAI is in the “High” category.

The final product in the form of an assessment
instrument for physical education learning outcomes for
volleyball based on GPAI is then disseminated. The product
dissemination stage is intended so that the product can be
used in various components and can be used by teachers to
assess the learning outcomes of physical education volleyball
material in junior high school. The product will be packaged
in a soft file in the form of Microsoft Word or Portable
Document Format (PDF) and designed to be easy to use.
The product is also disseminated through various media,
so that it can be accessed easily, so that teachers can use it
effectively and efficiently to assess the learning outcomes of
physical education on volleyball material.

Based on the results of the analysis, it shows that the
assessment of expert judgment on the assessment instrument
for physical education learning outcomes for volleyball in
junior high schools is based on GPAI, all items are valid, with
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Table 3. Results of Intraclass Correlation Coefficients (ICC) Reliability

Intraclass 95% Confidence Interval F Test with True Value 0
Correlation®  [Lower Bound Upper Bound Value df1 df2 Sig
Single Measures 0.164° 0.032 0.667 4.928 4 76 0.001
Average Measures 0.797¢ 0.399 0.976 4.928 4 76 0.001

Table 4. The final product of the physical education learning outcome assessment instrument for volleyball based on GPAI

Aspect

Statement Items 4 3 2 1

Students are able to give the ball to a friend who is in an empty room to make it easier to attack

Students are able to make the right decisions to cross the ball into an empty opponent’s area

Students are able to make the right decisions to cover attacks from opponents

Decision Making

not fall on its own field

Students are able to receive services with various/one of the basic movements so that the ball does

Students are able to receive smashes with various/one of the basic movements so that the ball does

not fall on its own field

Students are able to receive/receive service by passing down well

Students pass the ball accurately by using the basic motion of passing down to other friends

Students are able to receive the opponent’s smash using down passing well

Skill Execution

Students pass the ball accurately by using the basic motion of passing over to other friends

Students are able to hit hard and hit the target into the opponent’s defense

Students are able to perform basic blocking movements when opposing players spike

Students always pay attention to the opponent’s service when receiving the first ball

Students are always ready to receive the second or third ball

Support

Students provide support in the form of shouting to friends who receive the ball

The closest player always approaches the friend who is receiving the ball

In a defensive position when the ball is on the opponents side, the student in front is in a position to
monitor the movement of the opponent’s spiker and prepare to block the opponent’s attack

Guard/Mark
blocking

In a defensive position, students who are in the back position are ready to cover a friend who is

Students who are in the back position are always ready to defend if the opponent spikes hard

At the time of the first serve made by the opponent, students occupy their respective rotation

positions
Base

In an attacking situation, the student in the back position covers the spiker who tries to pass the

ball into the opponent’s area and then prepares to receive it back if the spike results can be blocked

by the opponent.

V Aiken > 0.87. Furthermore, the reliability of the physical
education learning outcomes assessment instrument for
volleyball in junior high schools based on GPAI is 0.797 in
the “High” category.

The results of the final product of the physical education
learning outcomes assessment instrument for volleyball
based on GPAI are in Table 4.

After an assessment is made based on the volleyball
game indicators based on the game performance assessment
instrument (GPAI), it can be calculated student learning
outcomes with the formula:

Y score

—%x 100%
Y score maximum

The example of the assessment table and the assessment
criteria given to students to assess the physical education
learning outcomes of volleyball games are in Tables 5 and 6.

The field test was conducted on 18 students of Junior
High School. At thelarge-scale trial stage, the teacher assesses
students’ volleyball abilities using the instruments that have
been developed. Previously, the researcher explained how
to use the physical education learning outcomes assessment
instrument for volleyball based on GPAI. The results of the
assessment are in Table 7.

When displayed in the form of Assessment Norms,
the physical education learning outcomes assessment
instrument for volleyball based on GPAI in the field test is
presented in Table 8.

Based on Table 8 above, it shows that physical education
learning outcomes in volleyball material at GPAI-based
Junior High Schools in large-scale trials were in the “very
low” category of 16.67% (3 students), “low” of 44.44 %
(8 students), “high” 38.89% (7 students), and “very high”
0.00% (0 students). Based on an average score of 58.13,
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Table 5. Table of assessment of physical education learning
outcomes for volleyball materials based on GPAI

No Name DM SE S G/M B Total Score

1
2
3

Total Score

Mean

Table 6. Criteria for physical education learning outcomes
for volleyball game materials

No Score Interval Criteria
1 72-100 Very good
2 63-71 Good
3 44-62 Poor
4 25-43 Very Poor

Table 7. Results of the assessment of physical education
learning outcomes in volleyball material

No Name DM SE S G/M B Total Score
1 AA 12 16 11 9 5 53 66,25
2 AB 10 10 6 4 4 34 42,50
3 AC 9 11 7 5 2 34 42,50
4 AD 12 15 9 6 4 46 57,50
5 AE 14 12 8 7 4 45 56,25
6 AF 13 15 12 9 6 55 68,75
7 AG 13 16 11 7 4 51 63,75
8 AH 10 10 7 4 3 34 42,50
9 Al 10 15 9 6 4 44 55,00
10 AJ 14 15 9 7 6 51 63,75
11 AK 13 12 8 6 4 43 53,75
12 AL 12 12 8 6 6 44 55,00
13 AM 15 18 12 9 6 60 75,00
14 AN 13 13 8 9 4 47 58,75
15 AO 13 18 8 6 54 67,50
16 AP 11 14 6 6 46 57,50
17 AQ 13 18 11 9 6 57 71,25
18 AR 12 10 8 5 4 39 48,75

Total 1046,25
Average 58,13

Table 8. Norms of assessment of physical education
learning outcomes material GPAI-based volleyball on field
tests

No Score Intervals Criteria Frequency Percentage
1 72-100 Very high 0 0.00%
2 63-71 High 7 38.89%
3 44-62 Low 8 44.44%
4 25-43 Very Low 3 16.67%
Total 18 100%

the physical education learning outcomes assessment
instrument for volleyball based on GPAI is in a low category.

Discussion

In developing test instruments, it is necessary to pay
attention to the four basic concepts that exist, Validity,
Reliability, Objectivity, and Norms (Cabrera et al., 2021).
Valid means the instrument can be used to measure what
should be measured (Supena et al., 2021; Siiriicii & Maslakgi,
2020; Clark & Watson, 2019), reliable means an instrument
which, when used several times to measure the same object,
will produce the same data (Hayes & Coutts, 2020; Elliott
et al,, 2020). Instrument validation is a fundamental stage
in instrument development and evaluation. Validity is the
accuracy of the test on its components and the suitability
of the score with its interpretation. The validation process
includes gathering evidence to show the scientific basis
for interpreting the score as stated in the purpose of using
the assessment instrument. In other words, the score of
the assessment results can be interpreted according to the
purpose of using the instrument. However, the step to get the
right interpretation is to validate the instrument first.

There are several ways to prove the validity of an
instrument, most of which are grouped into 3 categories:
content, based on criteria, and constructs (Suartama et al.,
2019). An instrument is said to be valid if the content of
the assessment instrument is comprehensive, relevant, and
does not go beyond the limits of the measurement objective.
Determining the content of the instrument is considered
valid and can be proven based on a rational analysis of the
content of the instrument, whose assessment is based on
individual subjective considerations. The right individuals
to determine content validity are those who are considered
experts in the components being measured so that the results
obtained can be accounted for. The validity of using Aiken
has a high value, so it can be concluded that the use of Aiken
provides a good level of validity and reliability.

The GPAI-based learning outcome assessment instru-
ment for volleyball materials in Junior High School based on
GPALI has criteria that are adjusted to the results of students’
volleyball playing abilities. A high-quality skills assessment
must be accompanied by clear, meaningful, and credible
assessment criteria (Chen et al., 2017). Physical education
teachers need to clearly describe the goals and assessment
criteria and use developmental and age-appropriate assess-
ments to ensure the educative nature of assessment in learn-
ing in addition to evaluation (Starck et al., 2018). Learning
that can encourage students to be actively involved in im-
proving motor skills. Accurate and comprehensive skill as-
sessment is becoming increasingly important because it will
provide an understanding of the relationship between motor
ability level and the health (Logan et al., 2017). The use of
assessment rubrics is very important in learning to moder-
ate student learning outcomes and can be considered the
most significant aspect for accurate and consistent assess-
ment (Grainger & Weir, 2016). Assessment can be viewed as
an ongoing part of teaching that occurs during the learning
process, i.e., the main purpose of assessment is to provide
feedback to students and teachers.

The GPAI is designed to measure game performance
behaviors that demonstrate tactical understanding, as well as
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a player’s ability to solve tactical problems by selecting and
applying appropriate skills. Criteria such as decision-making,
skill execution, support, and adjustment are assessed during
short games, sometimes through peer scoring (Backman
et al., 2021). The product of this research is different from
Mitchell et al., (2020) which uses a Likert scale of 1-5, while
this study uses a modified scale of 1-4. Assessment of physical
education learning outcomes for volleyball based on GPAI
using indicators Decision Making (DM) (5 items), Skill
Execution (SE) (5 items), Support (S) (5 items), Guard/Mark
(G/M) (5 items), Base (B) (5 items). The advantage of GPAI is
its flexibility. This research is adapted to the sport of volleyball,
with descriptions and assessment criteria for students.

The results of this study are different from Ben Khalifa et
al,, (2020); Bergmann et al., (2022); Mahedero et al,, (2021),
they used five-game elements from GPAI, namely decision-
making, skill execution, support, game performance game
involvement, used to assess students’ game performance.
Furthermore, Mitchell et al. (2020) recommend seven
tactical components (basic, adjustment, decision-making,
skill execution, support, cover, guard/mark) related to
effective game performance.

The results of the development of the Assessment of
physical education learning outcomes for volleyball based
on GPAI are a simple form of the test required to determine
students’ volleyball playing abilities. This is necessary be-
cause students’ volleyball abilities are not the same. When
the ability to play volleyball is known with certainty, the
learning process or practice will be easier for grouping. The
author hopes that this research can become a recommenda-
tion for further research to develop an Assessment of physi-
cal education learning outcomes based on GPAI, so that the
physical education learning process becomes better.

Conclusions

Based on the results of the research and the results of
the data analysis that has been carried out, it is concluded
that the instrument for assessing the learning outcomes of
physical education on volleyball material in Junior High
School based on GPAI that was developed is valid and
reliable, with V' Aiken > 0.87. Furthermore, the reliability
of the physical education learning outcomes assessment
instrument for volleyball material in GPAI-based junior
high schools was 0.797 in the “High” category.

This research can help teachers and trainers in observing
and recording performance behavior during the game. The ob-
served aspects include behavior that reflects the player’s ability
to solve tactical game problems by making decisions, making
body movements that are in accordance with the demands of
the game situation, carrying out the type of skill he chooses.

The researcher hopes that the resulting product in
the form of an assessment of physical education learning
outcomes for volleyball material in GPAI-based junior high
schools can be a guide or reference for evaluating students
on volleyball material. Suggestions for future research, it
takes time for the process of development, identification,
and validation longer time to improve product quality.
This GPAI-based volleyball learning outcome assessment
instrument needs to be developed again to make it better.
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PO3POBKA IHCTPYMEHTIB OUIHIOBAHHA PE3YJIbTATIB HABYAHHA
®I3UYHOI 0 BUXOBAHHA ANA BONENBOJIbHUX MATEPIANIB
HA OCHOBI IHCTPYMEHTY OLIHIOBAHHA PE3YJIbTATUBHOCTITPU

Tanix [TeanTti'**“PE, Coni Hommemopi'®F,
BigissnTo AmMpi Xapranto'®E, Adpe6 Yeca ApianTto'*PE

'I>KOK SIKapTChKUII iepKaBHMIL YHIBepCUTET
ABTOpPCHKNMIT BKIAJ: A — au3aiiH gocnipkents; B — 36ip ganux; C - cratananis; D — migroroska pykormcy; E — 36ip komrtis

Pedepar. Crarrs: 8 c., 8 Tab., 5 puc., 42 mxepena.

Mera gocmimkeHHsA. OCHOBHe IPUIYIIEHHA L€l pO3pOOKY IIOJIATAa€E B TOMY, 110 He iCHY€ IHCTPYMEHTY OL[iHIOBaHHS Pe3yIib-
tarusHocti rpu (IOPT), mobymoBaHOro Ha OIiHIOBAHHI pesy/abraTiB HaBYAHHs (iswdHOro BuxoBaHHs (PB), TOMy BOCTIIHUKY
HaMaraloTbCs PO3pOOUTY TaKMil iIHCTPYMeHT. Bunrtenb He BukopuctoByBas iHcTpyMeHT IOPT /14 OLiHIOBaHHS pe3y/IbTaTiB Ha-
BuanHa OB 114 Boneit60nbHOTO MaTepiany. MeTa JOCTiIPKEHHSA MTONATaNna B TOMY, 106 pospobuTn BaJIi[Hy Ta HaJiJIHy OLiHKY
pesynbrariB HapyaHHA OB 11 Boneiibony Ha ocHosi IOPT.

Marepianu ta Metopu. Lle TOCIIPKeHHs HAIOKUTD IO TUITY «FOCTIIKEHH: Ta po3pobkar. Cy6’exramu 6y/im BUK/Iaiadi-eKc-
nepry 3 HaBuaHHA OB Ta BuKIafadi-excrepTn 3 Boneiibony 3 MiHiManbHOIO KBasidikalieo 5 JOKTOPChKuUX cTymneHiB. [Tombose
TeCTYBaHHs HPOBOAWIM Ha 18 yYHsX cepenHiX KiaciB. B iHCTpyMeHTI BMKOPUCTOBYETbCS ONMUTYBA/IBHUK i3 OLiHKO0 1-4 6amn
3 Tepminamu «JJy>xe gopedno (4 6amu)», «3rogeH (3 6amm)», «He gopeuno (2 6amm)» ta «[lyxe He gopeuno (1 6am)». TexHika
aHali3y JaHMX BaJIiTHOCTi BMKOPYCTOBYE BamifHicTb EifkeHa, a mepeBipky HalilfHOCTI IPOBOAATD 3a JOIIOMOro0 KoedilieHTiB
BHYTPIIIHbOTPYIIOBOI KOPEALl.

Pesynprat. Ha 0CHOBI pesynbTaTiB JOCTIZI)KEHHA Ta pe3y/IbTaTiB IIPOBENEHOrO aHA/i3y IaHMX 3pOOIEHO BUCHOBOK, IO
PO3po6IeHNMit IHCTPYMEHT [Isl OL{iHIOBAaHHs pe3y/nbTaTiB HaB4aHHsA OB Ha MaTepiari Bomeit60ony B cepepHilt MIKO/Ii HA OCHOBI
IOPT e BaniguuM i HafifiHMM, IpU LIbOMY TOKa3HUK BajigHocTi Efikena ctanoButs V > 0,87. KpiM Toro, HapiiHicTh iHCTpyMeH-
Ty OLIHIOBaHHS pes3y/brariB HaBdaHHSA OB 111 BomeitbobHOrO Martepiany B cepenHix mkosax Ha 6asi IOPI cranosmma 0,797 y
Kareropii «Bucoka».

BucHOBKM. ABTOP JOCTIIKEHH CHOIBAETHCS, 110 OTPMMAHWIL Pe3yIbTaT y popMi 3aco0y OLiHIOBAHHSI pe3y/IbTaTiB HaBYaH-
Hsa OB 1 Matepiainy 3 Bo/eit6o/y B cepefHix mkosax Ha ocHoBi IOPT' Mmoxke 6y Tt T0ci6HMKOM 260 JOBIHIKOM /151 OL[iHIOBaHHS
y4HIB 3 MaTepiany 3 Bonmeibony.

Knro4oBi croBa: iHCTpYMeHT OLiHIOBaHH: Pe3y/IbTaTiB HaBuaHHA, (isnyHe BUXoBaHHA, Boyeit6om, IOPT.
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Abstract

Study purpose. This study intended to convert the description of the strategies utilized in street soccer matches to

international competitions.

Materials and methods. Descriptive quantitative study was used that determined the participants by random
sampling of the entire population. It acquired eight Indonesian national team athletes for the Homeless World Cup
(HWC). The data was gathered from the six most important HWC matches, including those versus Zimbabwe,
Israel, Romania, Brazil, Egypt, and the Netherlands, and examined using match footage. These six contests were
chosen for their statistical analysis of decisive victories and defeats. Pearson Correlation was utilized for descriptive
and inferential data analysis to evaluate the relationship between variables such as passing, shooting, goal, and goal

allowed.

Results. As indicated by the high association between passing and shooting accuracy and goal-scoring against the
opponent’s goal, passing and shooting were dominating throughout street soccer matches, especially during big

events such as the HWC.

Conclusions. This study may serve as a resource for all teams in the globe as they develop and implement training
program plans to prepare street soccer teams in their various nations.
Keywords: Street soccer, Homeless World Cup, Shooting, Passing, Prominent abilities.

Introduction

Implementing the Homeless World Cup (HWC) that
preserves societal ideals (Hendriks & Toepoel, 2020) for
marginalized groups and gives opportunity for particular
groups to represent their different countries must be
memorable for all parties concerned. Not only do the athletes
participating get new experiences, but so do the coaches. It
even offers new views to the HWC’s participating coaches.
For street soccer coaches, training program references are
required to help preparations for the championship match
in a large tournament involving all nations. In the sport of
street soccer, a training program that can explain the increase
of players’ skills has not yet been developed. In contrast to
football, a systematic training program (Walker & Hawkins,
2018) emphasizes strength training (Silva et al., 2015), agility
(Zouhal et al., 2019), power and speed (Sdez De Villarreal et
al,, 2015), and coordination (Popovi¢ et al., 2020).

© Mulyawan, R., Sumaryanti, Nugroho, S., 2023.
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There are currently just a few of nations that incorporate
human rights protection teams with established programs.
There was no regular street soccer competition in each
country, such as the highest division of the soccer league
or futsal. During the team preparation phase for the HWC
tournament, only a handful of countries, including some in
America, had adequately prepared their squads (Peachey et
al., 2011) and Latin America, which have held distinctive
street soccer events in their own nations in preparation for
the HWC event.

The majority of prior study has focused on the social side,
where a group of marginalized individuals have the option
to engage in HWC activities (Jarvie & Ahrens, 2019; Magee,
2011; Magee & Jeanes, 2013), specifically addressing the link
between poverty, playing chances, and individual alterations
(Okada, 2021; Okada & Banda, 2018; Okada & Kashu,
2020), Moreover, a few of them pondered the idea of holding
HWC (Attali et al., 2018). In addition to highlighting the
importance of changing fate for the actors (players, referees,
or coaches) after the HWC activity concluded, a review of
the discussion of previous literature research reveals that
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there was little discussion on technical issues directly related
to large-scale street soccer matches. Furthermore, the
predominance of technique and its influence on the eventual
result of the match are noticeable.

Only onerelevant study explored technical and particular
impacts on activities during HWC matches, such as pulse
and physiological control for homeless players, and even
then, only for women (Randers et al., 2018). Unfortunately,
no one has investigated the importance of the players’
talents as a foundation for finishing training programs and
evaluating which elements require improvement. It appears
that nothing has been known about street soccer. Thus, the
purpose of this study was to analyze the talent of the most
dominating player, which might greatly impact the outcome
of the world championship match. It was a beneficial aspect
of expanding the understanding and application of technical
abilities in order to assist coaches with answers and methods.

Consequently, the purpose of this study was to explore
the primary technical elements identified during street
soccer matches. The primary purpose of this study appears
to be to assist coaches in preparing street soccer teams that
may resume play after a pandemic-induced hiatus of more
than two years. On the other hand, it was anticipated that
this study would offer an overview of the investigation
of statistical match data that was more explicit about the
dominance of technical talents that may contribute to the
ultimate outcome of street soccer matches.

Materials and methods

Study participants

The research subjects were picked using a technique
of total sampling. Moreover, they included eight members
of the Indonesian national squad. All players agreed that
they were willing to participate in the study voluntarily, and
their personal information was kept strictly anonymous
for research purposes. Ethics committee approval number
00169/KT.7.4/V1/2021 obtained through the Commission
on Health Research Ethics PKU Hospital Yogyakarta issued
a procedural research review and approved this research. All
of participants and subjects approved and signed the inform
consent before conducting the research.

Table 1. Research Subjects

Variable Mean+SD
Age 25.14+2.09
Height 170.42+2.09
Weight 66.71+5.99
BMI 22.90%1.5
Player’s Category:
Narcotics, % 37.50+3
Urban Poor, % 62.50+5

Study organization

The Indonesian squad faced Zimbabwe, Bulgaria,
Denmark, Israel, Romania, Brazil, Netherlands, Mexico,
Egypt, and Portugal in six of their ten HWC matches. Six
primary matches that were eligible for data collection were
chosen. Video match observations were utilized to retrieve

data during the HWC tournament. Six of 10 matches were
picked, with reasonably impressive victory percentages,
along with a key encounter against one of the top-ranked
nations in street soccer, Brazil. Thus, the development of
the match would be measured quantitatively and compared
to that of other nations. Passing (on- and off-target in each
round and accumulation per match), shooting (on- and off-
target in each round and accumulation per match), goals and
goals allowed served as data gathering benchmarks.

Homeless World Cup: Brief Street Soccer Rules

The court is 22 meters long and 16 meters wide, with a
board height of roughly 1.10 meters, so players may utilize
the board to bounce the ball, with no chance of the ball leav-
ing the court. As a result, each minute will be both physically
and technically demanding, as well as strenuous. Maximum
of 4 players per team on the court: 3 outfield players, 1 goal-
keeper, plus 4 substitute players. Outfield players must not
enter the penalty area. This rule applies to both attacking
and defending players (“fishing for the ball” is not allowed).
If a player from the defending team enters the penalty area,
the other team receives a penalty. If a player from the attack-
ing team enters the penalty area, the other team receives a
free kick. At least one player must remain in the opposition
half of play. A foul will be awarded against a team where the
whole team is in its own half. As a result, the defense team
will only have two players and one goalkeeper. On the other
hand, with three outfield players, the offense team will be
more viable, with passing and shooting as critical skills and
abilities that may be contribute to the team’s victory.

Statistical Analysis

The data analysis included descriptive statistical compu-
tations and Pearson Correlation to determine how the link
between each component may impact the match’s course
and outcome.

Results

The statistical picture for six of the ten matches between
Indonesia and Zimbabwe, Israel, Romania, Brazil, Egypt,
and the Netherlands was shown in Tables 2 and 3. Passing
and shooting were made more detailed by displaying on-
target and off-target kicks in both the first and second halves,
as well as the match’s total accumulation and the passing
accuracy from each game. The computation indicator for
accuracy is based on on-target passing or shooting divided
by the total passing or shooting attempts in a game.

After interpreting the passing and shooting descriptions,
the calculation statistics for passing and shooting accuracy
were acquired, as shown in Table 4 and Figure 1. It can
be observed that the highest passing accuracy achieved
during the seven-goal game versus Israel. Meanwhile, the
most impressive shooting accuracy emerged during the
encounter between Indonesia and the Netherlands, with a
shooting accuracy rating of 48 percent (Table 3) and 10 goals
scored (Table 4). In addition, Figure 2 illustrates the goals
scored against the opponent’s goal and goals conceded by
the Indonesian squad, which faced six out of ten countries
throughout the HWC.
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Table 2. Passing

Passing
Indonesia vs Round 1 Round 2 Total
Accuracy (%)
On-target Off-target On-target Off-target On- target Off-target Full match
Zimbabwe 25 5 30 7 55 12 67 82
Israel 52 7 33 6 85 13 98 87
Romania 14 7 17 5 31 12 43 72
Brazil 11 10 15 6 26 16 42 62
Egypt 29 9 12 4 41 13 54 76
Netherlands 33 4 28 10 61 14 75 81
Table 3. Shooting
Shooting
Indonesia vs Round 1 Round 2 Total
Accuracy (%)
On-target  Off-target On-target Off-target  On-target  Off-target Full match

Zimbabwe 4 8 7 7 11 15 26 35
Israel 8 1 10 3 18 4 22 32
Romania 5 2 7 3 12 5 17 29
Brazil 3 1 5 2 8 3 11 18
Egypt 5 9 5 2 10 11 21 24
Netherlands 7 4 6 4 13 8 21 48

Table 4. Accuracy of passing, shooting, goal, and goal
conceded

Indonesia vs Passing Shooting  Enter Goal
Accuracy Accuracy (Goal) Conceded
Zimbabwe 82% 35% 9 2
Israel 87% 32% 7 2
Romania 72% 29% 5 3
Brazil 62% 18% 2 2
Egypt 76% 24% 5 4
Netherlands 81% 48% 10 1

Shooting and passing accuracy
100%
80%
60%
40%

20% I
0%

Zimbabwe

Netherlands

Israel

Romania

Egypt

Brasil

DOPassing Accuracy B Shooting Accuracy

Fig. 1. Accuracy of shooting and passing by the Indonesian team
in a street soccer match at the HWC

The association between passing on- and off-targets,
shooting on- and off-targets, goals, and goals allowed was
calculated. To determine how the connection between
variables was determined from all recorded matches, the
relationship between variables was measured using Pearson
Correlation computations. Based on Sig. (2-tailed) and

Goal and goal conceded

Netherlands o ———

Egypt  —
Brasi|  p—]
Romania  ———
Israel  ——— ——
Zimbabwe  —————————
0 2 4 6 8 10 12

O Goal Conceded mGoal

Fig. 2. Goal and goal-conceded by the Indonesian team in six
street soccer matches at the HWC event

Pearson Correlation (r), the statistical calculations revealed
significant correlation (p-value < 0.05; I > T'iane) between
passing and shooting was very significant (p: 0.019 < 0.05;
r: 0.887 > 0.811) , so it passing accuracy (p: 0.042 < 0.05;
r: 0.827 > 0.811) and shooting accuracy (p: 0.006 < 0.01;
r: 0.939 > 0.811) were considerably associated with the
incidence of goals against the opponent’s goal. Meanwhile,
it was able to calculate 16 opportunities. The correlation
between the other factors was not statistically significant
(p-value > 0.05; Ieount < Tiable)-

Discussion

Diverse goals arose with the aim of bringing all peoples of
the globe closer together, leaving no one behind. Since 2015,
the United Nations has released the 2030 Agenda as a one-of-
a-kind chance to inspire the emergence of global action for
global development, which incorporates the Development
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Table 5. Relationship between variables of the six recorded matches

Correlation between variables Correlation Correlation between variables Correlation

r Sig. r Sig.
Passing on target — Passing off target -.284 .586  Shooting on target — Goal 499 314
Passing on target — Shooting on target .887 .019*  Shooting on target - Goal conceded -284 .585
Passing on target — Shooting off target .088 .868  Shooting off target - Goal .552 .256
Passing on target — Goal .679 .138  Shooting off target — Goal conceded .153 772
Passing on target — Goal conceded -.422 404  Goal - Goal conceded -.504 .308
Passing off target — Shooting on target -390 445  Passing accuracy — Goal .827 .042*
Passing off target — Shooting off target -.526 .284  Shooting accuracy — Goal .939 .006**
Passing off target - Goal -.481 .334  Passing accuracy - Goal conceded -.226 667
Passing off target — Goal conceded -.343 .506  Shooting accuracy — Goal conceded -.622 .187
Shooting on target — Shooting off target -215 .682

* There was a significant correlation (p-value < 0.05); ** There was a very significant correlation (p-value < 0.01)

and Peace mission (Lemke, 2016). It provides a synopsis
of the 17 essential SDGs (Sustainable Development Goals),
which have been declared the priority for the next 15 years.
Adjusted to the street soccer action held at the HWC event,
theimportance of this humanitarian activity is the eradication
of poverty and the promotion of health and well-being (good
health and well-being). HWC defends human values to a
great degree, therefore empowering underprivileged groups
to transform the stigma of being backward into the stigma
of societal benefit (Hendriks & Toepoel, 2020). On the other
South-East Asia members, such as Cambodia, which is in
the southeastern part of the continent of Asia, Cambodia’s
robust economic expansion looks to be a driving force
behind HWC’s sustained success. Consequently, many
soccer players have attained social engagement by learning,
working, and enjoying the sport (Okada & Kashu, 2020).
Sport may be an effective means of realizing social capital,
with favorable effects on the mental health and substance
abuse habits of individuals from marginalized and high-risk
populations (Sherry & O’May, 2013).

Numerous studies have examined the economic, societal,
and behavioral consequences toward HWC players (Jarvie &
Ahrens, 2019; Okada & Banda, 2018; Okada & Kashu, 2020).
One of the researchers, Randers (Randers et al., 2012, 2018,
2020), centered on discussing the physiological repercussions
of a person’s participation in recreational street soccer
activities. This study examined how small-sided games have
been demonstrated to boost the body’s capacity, maximal
oxygen consumption (VO,max), body composition, blood
pressure, and blood fat levels (Randers et al., 2012). Games
can impact activity habits and health factors (Randers et
al., 2020), especially range measurements, heart rate, blood
samples, and tiredness assessment. The most extensive
research indicates that high-intensity exercise during street
soccer training may be an effective way for male players
to enhance their physical fitness and cardiovascular health
(Randers et al., 2012). According to another studies, street
soccer involves a fast heart rate and intense repetition of
motions (Randers et al., 2018) - coupled with the follow-up
intervention, which led to the conclusion that high intensity
was predicted to improve health status in both the short
and long term as a result of routine participation, which

involved movement patterns, physiological needs, high
acceleration, player load, average pulse rate, blood plasma,
and the level of perceived fatigue, despite the relatively low
total cruising range, the number of running repetitions, and
speed (Randers et al., 2020).

For the first time, there were still few references that
matched or corresponded with earlier findings. Most of the
prior study has been on the social implications of HWC
(Jarvie & Ahrens, 2019; Magee & Jeanes, 2013; Sherry &
O’May, 2013), particularly the relationship between poverty,
playing opportunities, and individual changes (Okada,
2021; Okada & Banda, 2018; Okada & Kashu, 2020).
Consequently, this study might be considered as the first
technical discussion in the street soccer literature review.
Only one significant research investigated the physiological
effects on pulse and sign control for homeless players, and
even then, only for women (Randers et al., 2018), not males.
Hence, this study addresses the issue of acquiring more
technical concerns tied directly to large-scale street soccer
matches, especially in males, while also emphasizing the
need of preparing technical and physical components for all
future participants.

Due to a lack of data from the street soccer skills
investigation throughout the game. Thus, data modified
for the primary kind of foot motion pattern in kicking and
lower extremity performance in general must be compared.
Football and futsal, two related or comparable sports, were
acquired. The distinction was in the field’s size, shape, and
alteration regulations. Using futsal-specific testing, it was
determined that elite futsal athletes have higher shooting
and passing skills compared to semi-elite athletes (Naser &
Ali, 2016). According to football research, the world’s best
teams are more likely to make repeated long passes and more
short passes than their vanquished opponents (Rampinini et
al., 2009). Thus, it was proportional to the number of goals
scored and the number of goals scored per possession by
the winning side. In addition, (Olsen, 2013) attempting to
quantify the passing ability of soccer players in international
events, researchers discovered that 57 percent of goals were
scored following a period of short passes.

One season of study comparing multiple elite futsal
teams from Brazil, Spain, and Australia led to the conclusion
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that the Brazilian team had the greatest possession of the
ball compared to other teams and produced more passes on
target per minute played than the Australian team. However,
Australian players engaged in more intense exercises than
their Spanish counterparts (Dogramaci et al., 2015). Less
high-intensity activity expenditure, superior ball possession,
and passing accuracy identified as crucial factors distin-
guishing between successful and poor match performances
based on these data. According to this study, there was a
correlation between the match with the greatest passing ac-
curacy value and the number of shots on target. It was also
consistent with a soccer study that identified the quantity of
short passes as one of the game’s deciding factors (Rampinini
et al,, 2009). Ironically, especially for street soccer players in
the HWC tournament, the player’s background was the most
essential thing. It should be emphasized that several athletes
were formerly addicted to drugs. Consequently, they could
not be compared to elite futsal and soccer players in terms of
fitness and technique. The remaining players on this national
squad were classified as urban poor. In addition to providing
data on player fitness, this study chose to highlight the skill
component related to technical performance on the field.
Passing on target was positively connected with the amount
of shots on target in HWC championship-level street soc-
cer. The greater the number of players that successfully pass
the ball on target, the better the likelihood of reasonably
huge shooting opportunities (0.019 > 0.05). Consequently,
although this study found no significant correlation between
passing on target and the number of goals (0.138 > 0.05), it
can be assumed that it would provide more opportunities
for players to score more goals based on the results of the
statistical calculation of the correlation, which revealed a
significant and very significant relationship between passing
(0.042 < 0.05) and shooting (0.006 < 0.01) and the occur-
rence of goals against the opposition.

There was evidence of the advantages of engaging in
frequent street soccer activities, which were extremely precise
in their discussion of the health benefits of small-sided
games. The research findings might serve as the basis for a
further investigation into the peculiarities of street soccer as
seen from a technical perspective. Only Randers’ research
examined the physiological characteristics of the global
sport of street soccer (Randers et al., 2012, 2018, 2020). In
addition to the research findings, various comparison studies
on the features of futsal and football were also included.
According to the research findings, it may aid coaches in
analyzing, concocting, designing, and deciding systematic
and planned training regimes for street soccer teams from
any country prior to the end of the pandemic and the return
of HWC competitions. Therefore, the research results may
characterize the features of street soccer during the HWC
performance.

Conclusions

Passing and shooting were the most prevalent strategies
that determined the outcome of street soccer matches. The
high correlation between passing and shooting accuracy in
producing goals against the opponent’s goal was particularly
evident during the HWC competition. Both skills must
be mastered to attain the highest levels of success in street
soccer, both nationally and internationally. This information

might be useful for coaches in identifying possible errors
during the game and enhancing strategy formulation in both
training and competition.
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®IKCALIA MOKA3HUKIB ITPU Y BYJIMMHUIA OYTBON
TA POBOYOIo HABAHTAXEHHA NI YACYEMMIOHATY

CBITY 3 OYTBOJ1Y AN1A BE3XATbKIB

Piski MynpaBan'4*, Cymapbanti'**c, Cirit Hyrpoxo'*“?

!TI>kOK’ AKapPTChKUII AepyKaBHUI YHIBepCHUTET

ABTOpCHKMIT BRI A — Iu3aitH gocnipkenHs; B — 36ip ganux; C - cratananis; D - migroToska pykomucy; E - 36ip komrtis

Pegepar. Crarrsa: 8 ., 5 Tabm., 2 puc., 23 mxepena.

Merta gocmimkeHHs. MeToI0 1IbOr0 JOCT/KeHHs Oy/I0 KOHBEPTYBATH OIMC CTPATETill, SIKi BUKOPUCTOBYIOTb ¥ BY/IMYHMX
byT60/IbHUX MaTyYaX, Y MDKHAPOJHI 3MaraHH:;.

Marepianu Ta MeTogM. BuKOpucTOBYBany onmcoBe Ki/IbKiCHe JOC/TiIPKEHH, AIKe BM3HAYa/I0 YYaCHMKIB IIJIAXOM BUIIAJKOBOL
BubIpKu 3 yciel cykynHocTi. B pesybrari 6y10 BusHa4eHO BiciM CIOpTCMeHIB HaljioHanbHOI 36ipHOI [HgoHesil mis YemmioHary
cBity ms 6esxarpkis (UCB). [Tani 36upanu 3 urectu HaiiBaxmBinmx mMardis YCB, sxi Bkmovam Mardi npotu 3im6abse, I3pa-
into, PymyHii, bpaswii, Erunry ta Higepnanpis, i BuB4amy 3 BUKOPUCTAHHAM 3anuciB Mardis. I1i micTb 3Maranb 6ynmu Bubpai
IJIS CTATUCTUYHOTO aHa/Ti3y BUPIIIaTbHMX IIepeMor i mopasok. [ onucoBoro ta iHgepeHIiiTHOro aHaIi3y JaHUX BUKOPUCTOBY-
Bau Kopersinito [1ipcoHa 3 MeTO0 OLiHKM 3B’513Ky MDXK TaK/MMI 3MIHHVUMU, SIK [Iepefatda, Yaap, ToI i IpOIyIe NIt TOrl.

Pesynprarn. SIk mokasye BMCOKUIT 3B’ 130K MK TOYHICTIO Iepefjadi Ta yapy Ta 3abUTUM M sA4eM y BOPOTa CyHepHUKa, I1e-
penadi Ta ygapy JOMiHyBa/IM Iij] Yac yCiX BY/TMIHMUX Cl)yT60)'[bHI/IX MaT4iB, 0COOIMBO IiJ] 4ac BeIMKNX 3MaraHb, Takux sAK YCB.

Bucnoku. Lle OCTi>KeHHS MOXe CIYTYBaTI PeCyPCOM I BCIX KOMAaH/[, Y CBiTi, KO/I BOHM PO3POOIAIOTD i BIPOBAKYIOTh
IUIaHY TPEeHYBa/IbHMX IPOTpaM I MATOTOBKY KOMaHJ i3 BynaHOro ¢pyTboIy B CBOIX pisHMX KpaiHax.

Kirouosi cmoBa: Bymaumit pyr6os, YemmioHar cBity Ayt 6e3XaTbKiB, yaap, epefada, BUAATHI 34i06HOCTI.
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Abstract

Background. The interest in Pencak Silat is growing significantly, however, followed by the elevation of injury cases

with 7.7% for females and 17.8% for males.

Study purpose. The study explores the injuries profile of musculoskeletal, including type, form, location, mechanism,

and risk factors, across genders.

Materials and methods. Two hundred and twenty-nine athletes including 148 males and 81 females in 4 different Sports
Schools and Clubs (age 21.3+3.7 years old, BMI 21.12+1.56 kg/m? normal resting heart rate), who had ever attended

the national competition, voluntarily participated. The personal data was collected by a research assistant, the training
load was recorded by coaches, while the injuries profile was legitimated with the OSTRC-Questionnaire by medical
rehabilitation specialists, and Postural Investigation was confirmed by certified clinical staff with FMS-Score-test.
Results. The Incidence Rate (IR) for males was higher with 48.5 (95% CI: 45.8-51.3) and was 35.2 injuries/1000 hours
for females, males had 3.1 times higher severity level than females (2.3£1.2) and had longer injuries duration

(4.8%2.6 weeks) than females. The contusion brought the most frequent incidence at 32.9/1000 hours (36.7%),
hematoma at 19.9 injuries/1000 hours (95%CI:17.9-23.1), and muscle soreness (12.1/1000 hours). The lower limbs
were the most damaged areas with 33/1000 hours and the upper limbs (26,5%) with 5-14 injuries/1000 hours. The
previous injury has a risk effect with 3.0 times higher contributed to the on-set current injury, followed by Excessive
training. A kick by the opponent (25%) and offensive kick (19%) were a frequent mechanism of injuries.
Conclusions. The Injury Rate (IR) was significantly different between the genders. The findings strengthen the study
of injuries, which are specially characteristic of Pencak Silat, that may contribute to delivering injuries profile.
Keywords: Musculoskeletal, injuries, location, mechanism, Pencak Silat.

Introduction

Pencak Silat is one of the most Indonesia prominent
traditional combat sports amidst another modern martial
art, recognized by UNESCO as one of the cultural heritage
of martial art surrounding the Southeast Asian Archipelago
(Wilson, 2015). The increase of interest growing by 47% yearly
in line with the policy of the ministry of education which re-
quires Pencak Silat as a compulsory Extracurricular Program.
Similarly, the number of school competitions, juvenile, youth,
and adults has shown an elevation to date (Keilbart, 2019).

The study reported the Incidence Rate of injury (IR)
was up to 67% in both genders yearly, including youth by
7.7%, and elite by 17.8% (Chan et al., 2020), and were known
to vary from 24 %-77% (Del Vecchio et al., 2018). It was

© Kusuma, M.N.H., & Novita, 2023.
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identified in Tae Kwon do that the lower extremity was the
most prevalent injury of youths (29 cases), juniors (74 cases),
and elites (41 cases) (Lystad et al., 2009). Another study has
established the injuries’ location in karate of upper limbs
into specific locations such as craniofacial (31%), Head
(11%), Neck (6%), Nose (9%), Jaw (4%), and Lips (3%)
(Thomas & Ornstein, 2018). Meanwhile, the middle body is
documented in hips (6%), forearm (4%), hand (3%), elbow
(2%) and followed by lower limbs (Miguel-Andrés et al.,
2020) such as the thigh (11%), Ankle (5%), shin splint (7%),
and patellofemoral (19%) (Cierna et al., 2018). Furthermore,
a cases study in karate and Kempo found that soft tissue
injuries such as hematoma and contusion were the most
prevalent injury, meanwhile, muscle soreness was the second
most common injury, sprains and strains were the most
prevalent in juveniles and teens (Cierna & Lystad, 2017).
The postural classification according to gender is
frequently overlooked as a trigger factor of injuries by a
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previous study (Meshkati et al., 2010). Despite other studies
clarifying that postural classification has no significant effect
on injury (Buist et al., 2010), however, different pieces of
training management in individual cases (Anggraeni et al.,
2019) often result in improper load (Kusuma et al., 2018) and
contribute to a high risk of injury (Tabor et al., 2019). Other
findings highlight differences impact of age and gender on
injuries (Sterkowicz-Przybycien & Fukuda, 2016), which are
related to physical fitness, motor coordination, and technical
quality (Subekti et al., 2020), and as factors that may underlie
biomechanical movement in Pencak Silat to prevent injuries
incidences (Zheng et al., 2020; Kusuma, 2021b),

The limitation of the study is a lack of hypotheses
related to the injuries profile that have not been identified
in Indonesia to date. A subjective prognosis was confirmed
based on the similarity of kicking technique between Pencak
Silat and taekwondo, as well as the punching techniques with
karate, therefore a similar injury could be hypothesized can
also occur in Pencak Silat. The study aimed to investigate
the causative factors of injury incidences starting from type,
forms, number, risk factors, mechanism, and anatomical
location for both males and females.

Materials and methods

Study participant

Two hundred and twenty-nine athletes including 148
males and 81 females in 4 different Sports Schools and
Clubs (age 21.3%£3.7 years old, BMI 21.12+1.56 kg/m?,
normal resting heart rate), had ever attended the national
competition, voluntarily participated in this prospective
cohort injury surveillance for 6-consecutive months. The
study information has been delivered both orally and in
written initially and completed with the confirmation of
willingness by signing informed consent.

Study organization

The personal data, method of training, the number of ses-
sions, competition, and training load from January to Septem-

Table 1. The Descriptive Profile of Samples

ber were documented by the coaches and research assistants
through an online questionnaire. Meanwhile, the health sta-
tus, anthropometry, injury type, number, location, and injury
mechanism were legitimated by rehabilitation staft using the
Questionnaire of Oslo Sports Trauma Research Center (OS-
TRC) v=0.95, r=97 recorded in written informed consent. The
study started with delivering an OSTRC (Madaleno et al., 2021)
and was validated through on-site interviews and inspection of
the craniofacial, trunk, hips, upper limb, and lower limb. The
Postural Investigation including body stability, mobility, and
range of motion was evaluated by FMS-certified staff using
FMS-Protocol (v=0.89, r=0.88) (Wu et al.,, 2021). Injury expo-
sure was reported as the number of injuries per 1000 hours of
participation, while the magnitude of risk was expressed as a
relative risk (RR) and its 95% confidence interval (CI).

The study was approved by the Institutional Review
Board of Human Ethics Committee (Nr: KE/01211/13/2021)
with the Declaration of the World Medical Association of
Helsinki on the ethical conduct of research involving human
subjects, while the clinical data were assembled in a secured
institutional database according to General Data Protection
Regulation (GDPR).

Statistical analysis

Statistical calculation was performed using the SPSS
Software Version 26 for Windows. Descriptive statistics
were employed to describe the characteristics and size of the
samples and variables and were presented as mean standard
deviations. The normality value was evaluated using the
Shapiro-Wilk test, meanwhile, the chi-square test in SPSS
software was used to make distinctions at a confidence
interval of alpha (p<0.05).

Results

The respondent’s profile (Table.1) shows the productive
ages of males (20.3£3.7 years), and females (19.6+2.1 years),
have a normal health status (BMI 22.5+2.6 kg/m?) of males
and 20.2+1.4 kg/m? of females, were not in fatigue state as
reported by a basal pulse rate of 63.4+6.8 bpm. Samples
have varied in weekly training hours (14.2+4.6 hours) for

. Number Mean’s + SD
Variables

Males Females Males Females
Age (years) 148 81 20.3+3.7 19.6+2.1
Height (cm) 148 81 178.3+.5.1 164.5+.4.4
Weight (Kg) 148 81 72.747.2 52.4+5.6
BMI (kg/m?) 148 81 22.5£2.6 20.2+1.4
Resting Heartrate (pulse/minutes) 148 81 63.4+6.8 67.1+4.2
Weekly Training (hours/weeks) 148 81 40.6+4.6 38.7+2.3
Annual Competition (hours/year) 148 81 18.2+2.4 17.5+2.7
Chronis Injuries (express in number) 148 81 49.5+3.2 32.742.9
Acute Injuries (express in number) 148 81 17.4+5.1 13.2+4.6
Multiple Injuries (express in number) 148 81 12.8+2.5 9.3+3.1
Level of Injuries (Injury Score) * 148 81 3.1x1.7 2.3%1.2
Injury Duration (express in weeks) 148 81 4.8+2.6 2.6+1.4

*ISS: Injury severity score (rated with 1 being minor injury and 5 severe injuries)
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Table 2. The Type of Musculoskeletal Injuries (In Average)

Type of Injuries Number Total (%) IR* (95%CI)
Male Female Male Female Male Female
Contusion (Bruise) 54 28 36.7 28.7 33 (30.2-35.8) 18 (14.8-20.2)
Hematoma 33 14 20.5 17.3 20 (17.9-23.1) 8.9 (5.9-11.1)
Muscle Soreness 20 18 13.3 20.6 12 (9.8-15.2) 11 (8.7-14.3)
Skin Scrapes 16 8 9.6 12.5 10 (7.3-11.7) 5.1 (3.2-7.8)
Nose Bleeding 10 7 7.2 1.7 6.1(5.9-7.1) 4.5 (3.4-5.6)
Concussion 6 3 4.8 52 3.7 (2.4-4.6) 1.9 (0.3-2.7)
Torsion 2 42 2.6 3.7 (2.0-4.0) 1.3 (0.8-1.2)
Dislocation 1 2.4 1.4 2.9(0.8-2.2) 1.6 (1.2-1.8)
Fracture 0 1.2 0 1.2 (0.9-1.1) 0
Total 148 81 100% 100%
*IR: incidence rate per 1000 participation hours; CI: confidence interval
Table 3. The Anatomical Areas of Minor Injuries
Number and (Percentage) IR* (95%CI)
Areas
Male Female Male Female
Lower Limbs Outer thigh 19 (14.4) 13 (12.7) 12 (9.2-13.8) 8.3 (6.8-10.2)
Knee 16 (11.8) 7(7.7) 10 (7.9-11.1) 4.5(2.9-6.1)
Inner thigh 7 (4.2) 9(9.3) 43(2.8-6.2) 5.7 (3.7-7.3)
Shin-splint 6 (3.6) 4(5.3) 3.7 (2.3-4.7) 2.6 (1.2-3.8)
Calf 4(2.4) 2(3.6) 2.4 (1.4-3.6) 1.3 (0.3-2.7)
Ankle 3(1.8) 1(2.8) 1.8 (0.8-2.2) 0.6 (0.1-1.6)
Upper Limb Upper arm 16 (11.8) 10 (10.1) 9.7 (8.3-10.7) 6.4 (5.2-7.8)
Forearm 12 (8.4) 4(5.3) 7.3 (6.9-8.1) 2.6 (1.4-3.6)
Shoulder 7 (4.2) 6 (6.9) 4.3 (3.4-5.6) 3.8 (2.3-4.7)
Wrist 6 (3.6) 3 (4.5) 3.7 (2.2-4.8) 1.9 (0.8-1.8)
Elbow 5(3) 2(3.6) 3.0 (2.8-4.8) 1.3 (0.2-1.9)
Trunk Side Chest 14 (10.6) 9(9.3) 8.5(7.8-9.2) 5.7 (2.7-8.3)
Hips 10 (6.4) 5(6.1) 6.1 (5.3-7.7) 3.2(1.2-5.8)
Front Chest 4(24) 2(3.6) 2.4 (1.9-3.1) 1.3 (0.4-2.6)
Back 4(2.4) 1(2.8) 2.4 (1.4-3.6) 0.6 (0.3-1.7)
Craniofacial Head 5(3) 1(2.8) 3.0 (2.0-4.0) 0.6 (0.8-1.2)
Neck 4(2.4) 2(3.6) 2.4 (1.8-4.2) 1.3 (0.2-1.8)
Jaw 3(1.8) 0(0) 1.8 (0.8-2.2) 0(0)
Eyebrows 3(1.8) 0(0) 1.8 (0.3-2.7) 0(0)
Total 148 81

*IR: incidence rate per 1000 participation hours; CI: confidence interval

males, and females (12.5%2.3 hours), meanwhile males
spent more repetitive competition (14.2+2.4-hours), females
(12.5+2.7-hours). The male participants spent 1642.2 hours;
the female was 1565.5 hours. The IR of the male was 48.5/1000
hours (95% CI: 45.8-51.3), 35.2 (95% CI: 33.4-37.3) for the
female. Chronic injuries were the most frequent mode of
males (35.1%), and females (40.4%), contrarily females have
more multiple injuries (11,9%) than males (8,8%). The male
has high severity level (3.1£1.7) than female (2.3+1.2), and
the male has longer injuries duration (4.8+2.6) weeks and
2.6+1.4 weeks than females.

The type, location, and the number of percentages which
were experienced in the competition and training could be
seen in the following table 2.

Contusion contributes 36% as the most injuries type
with 32.9 incidences/1000 hours for males, while a female
has 28.7% with 17.9 incidences/1000 hours. The hematoma
has 19.9/1000 hours as the second most prevalent with
20,5% followed by muscle soreness (12.1/1000 hours) and
impacted 13,3% of male injuries. The female shows were
slightly different in muscle soreness (20.6%) as the second
most frequent incidence (11.5 injuries per 1000 hours),
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Table 4. Multivariate Test for Variable of Injuries Mechanism

Number and Percentage (%)

Injuries Mechanism RR* (95%CI) P
Male Female

Defensive a kick 36 (26.6) 20 (20,3) 2.5(0.7-7.6) 0.01
Offensive a kick 26 (19.2) 17 (25,7) 2.2 (0.5-7.4) 0.01
Defensive a hit 23 (13) 11 (13,4) 1.9 (0.7-7.6) 0.07
Offensive a hit 17 (12.6) 8(9,7) 1.3 (0.3-5.4) 0.15
Techniques inadequacy 14 (8.2) 7 (8,5) 1.0 (0.6-7.1) 0.03
Slammed by opponents 11(7.1) 5(6,5) 1.0 (0.6-7.1) 0.02
Uncontrolled attack 8 (8.6) 4(4,9) 1.7 (0.7-7.6) 0.27
Improper Fall 7 (4.2) 3(3,8) 1.0 (0.6-7.1) 0.42
Unknown 6(3) 6(7,3) 1.0 (0.6-7.1) 0.52
* RRadj: adjusted relative risk. CI: confidence interval

hematoma (17.3%) recorded with 8.9 injuries in 1000 hours. Discussion

The investigation of the injury location associated with major
injuries was split into four sections for more comprehensive
analysis as shown in Table 3.

The outer thigh was the highest injury location ex-
pressed with 8-12 injuries/hours in both genders. The knee
(11,8%), and inner thigh (9,3%) brought 4-10 injuries/1000,
shin-splint (3,6%), calf (2,4%), and ankle (1,8%) with 5 inci-
dences/1000 hours, meanwhile inner thighs (12,7%) are the
second most location, followed by outer thigh (9,3%), shin-
splint (5,3%), calf 3,6) and ankle (2,8%) with less than 5 inju-
ries/1000 hours for female. The upper arm was the most loca-
tion found in males (11,8%), while the female (10.1%) with
6-10 injuries/1000 hours, followed by the forearm (8,4%)
for males, and shoulder (6,9%) in females with less than
7 injuries/1000 hours. The wrist and Elbow were the lowest
anatomical damage in both with 4 cases /1000 hours. Both
genders have the side chest as the most injured locations
with 8,5% and 5,7% cases, followed by male hips (6,1%),
front chest (2,4%), back (2,4%), and female’s hips (3,2%),
front chest (1,3%) and back (0,6%). The highest injury ex-
posure in the trunk was 8 injuries/1000 hours for the side
chest and less than 6 injuries/1000 hours in the hips for both
athletes. The craniofacial was also indicated as the highest
injury location for both genders with 3 injuries/1000 hours,
while the neck was the second most frequent with 2,4% for
males and 3,6% for females with 2 cases in 1000 hours. The
further injuries mechanism can be seen in Table 4.

The kick by the opponents was the most frequent injury
mechanism in both males (26,6%), and females (20,3%) and
have an injury risk factor of 2.5 times greater, followed by
an offensive kick in males (19,2%) and females (25,7%) and
have the risk for the injury of 2.5 times. The defensive hits
have a rate of relative risk of 2.2 higher risks to bringing
injuries for both males (13%) and females (13.4%), while
offensive hits showed a contribution rate injury of 12,6%
and 9,7% respectively and have a risk value of 1.3 times.
Uncontrolled attack (6%), improper falling position (4,2%),
and unknown risk factor (3%) were stated to have the least
injuries mechanism for both genders with a relative risk of
around 1.4 times more risk of being injured.

The Incidence Rate (IR) of injuries in Pencak Silat was
relatively higher with 32.9 incidences/1000 hours compared
with Taekwondo and Karate with an IR rate of 29,7 inju-
ries/1000 hours (Hammami et al., 2018). The previous study
relies on the physician’s complaint after competition and
might overlook the causative factor of chronic injuries (Sari
etal., 2019), therefore this prospective study seems to have a
higher level of injury rate than the previous. The athlete’s pro-
file that suffered traumatic syndrome shows that contusion
(36%) is the most frequent injury type, followed by hemato-
ma (28%), and soreness (17%) with IR at 11-19 injuries/1000
hours. The high of IR certainly needs to be deliberated com-
prehensively due to has similarities of IR for Taekwondo and
Kempo at the Olympics event (Drury et al., 2017), although
Pencak Silat has not been classified as an Olympic Sport (Al-
tarriba-Bartes et al., 2014). The lower limb injuries were the
most frequent location (32.9 injuries/1000 hours), followed
by the outer thigh as the highest location in both genders
(11.7 injuries/1000 hours). Since FMS shows a reduction
range of motion of the tensor fascia latae and rectus femoris
due to a traumatic incident (Kusuma, 2021a), therefore, fur-
ther investigation is still unestablished (Lystad et al., 2009).
The high IR of the lower extremity was associated with the
different art of leg attacks compared to other combat sports
(Vitale et al., 2018; Listiandi et al., 2019), since Pencak Si-
lat uses the unique style for leg attack, kicking, sweeping,
cutting, slamming the opponent (Soo et al., 2018), and are
elaborated to have a higher risk factor to lower extremity
injury (Tulendiyeva et al., 2021).

Knee injuries of males (IR 9.8/1000 hours), shin-split,
and ankle (IR 2.4-3.7/1000 hours) are assumed as an impact
of being kicked by opponents repeatedly (excessive defensive
kick) with a relative ratio (RR) of 2.5 times more risk, as
reported in injury cases of muay Thai (Strotmeyer & Lystad,
2017). The inner thigh injuries in females (IR 5.7/1000 hours)
are predicted due to overuse of groin muscle while kicking
opponents (Gavagan & Sayers, 2017), which has an injury
ratio of 2.2 times more risk. The data was accepted recently
since almost all of the current findings reported significant
results referring to the relationship between the lower ex-
tremity (Kusuma, 2021a), hamstring, and groin muscle with
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a high rate of incidences in common martial-art (Cierna &
Lystad, 2017). The differences of IR in the upper arm, fore-
arm and, shoulder at 3.1/1000 hours, wrist (1.9/1000 hours),
elbow (1.3/1000 hours), therefore further confirmation is
necessary, considering both defensive and offensive hits have
no significant effect on Pencak silat injury (95%CI, p>0.01),
even though shown 1.2 times more risk to injury, and was
justified in an injuries review (Noh et al., 2015) that hits
have a twofold times effect on the injury incidences (Piejko,
2019) in the other combat sports competition (Del Vecchio
etal., 2018)

Interestingly, the relatively higher incidence rate in
the side chest, front, hips, and lower back comparing other
combat sports, needs to be studied deeply even though
wearing a similar body protector in competition (Garcia-
Isidoro et al., 2021) (Holbling et al., 2017). On the contrary,
the head, and neck injuries were found comparatively lower
(IR 2.1/1000 hours), the jaw, and brow (IR 1.3/1000 hours)
compared to Muay Thai (Gavagan & Sayers, 2017), karate
Kempo (Lockwood et al., 2018), where Pencak Silat is not
equipped with head protector in competition (Ediyono &
Widodo, 2019). The defensive and offensive kicks, technical
inadequacy (10.5%), and being slammed by opponents
(8%) have 1 time more risk. Although offensive hit (12.5%),
uncontrolled attack (6.4%), and improper fall (5%) have
no significant effect, however considering the varying
number of injuries that occurred, therefore a comprehensive
mechanism of exams is recommended (Thomas & Ornstein,
2018). The different techniques and styles used to justify the
variation of the number, type, locations, mechanisms, and
injury incidences in Pencak Silat (Dzakiya et al., 2021)

Over the years an investigation of the injuries profile in
modern martial arts has been observed, however, not been
implemented yet in Pencak Silat. It worth mentioning was
the fact in this study that the longer and heavier training
hours, contributing to more hours of slamming, and kicking
consequently had a higher risk of injury. This aspect has
not been addressed, and thus requires further study on a
sizeable study group divided into weight categories in the
tuture. Comprehensive data are required to investigate the
effect of weight classes, experience on injuries, and the type
of rehabilitation that has been conducted. RCTs are also
required for interventions such as training and feedback on
performance data to reduce injury rates.
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AOCNIAXKEHHA NPUYNHHOIO ®AKTOPA TPABM OMNMOPHO-PYXOBOI'O
AMAPATY B IHOOHE3INCbKUX TPAOULINHNX BONOBUX MUCTELITBAX

Mox Hanan XimaBan Kycyma'ABPE, HoBiTa?AP“P®

"YuiBepcurer iMmeHi renepana CyzipMaHa
*MenaHCbKUII IepXKaBHMIL YHIBEpCUTET

ABTOpCHKNMIT BRI A — au3aiiH gocnipkenHs; B — 36ip ganux; C - cratananis; D - migroroska pykormcy; E — 36ip komrris

Pedepar. Crartst: 7 c., 4 Tab1., 39 [pKepert.

IcTopisa murannaA. [HTepec 10 NeHYaK-CUIATY 3HAYHO 3POCTAE, IIPOTE CYIPOBOKYETbCA 3POCTAaHHAM BUIA/KiB TPaBMaTU3-
My Ha 7,7% ps )KiHoK i 17,8% p14 4omoBikis.

Mera gocmimKeHHs. Y [[bOMY LOCTIKEHHI BUBYAIOTh IPO(I/Ib TPAaBM OIIOPHO-PYXOBOIO AMAPATY, BK/IIOYAI0UM THUIL, GOPMY,
JIOKaTi3allilo, MeXaHi3M i GpaKTOpu pU3MKY, A/ PI3HUX CTaTell.

Marepiann ta MeTomu. Y GOCI/PKeHHI JOOPOBIIBHO B3sIM yYacTh ABICTI ABAJLSATD HA€B SITh CIIOPTCMEHIB, Ceper SIKMX
148 yonosikiB i 81 »xiHKa, y 4 pi3sHMX CIIOPTMBHUX IIKO/MAX i KIy6ax (Bik 21,3+3,7 pokis, IMT 21,12+1,56 kr/m2, HopmansHa YCC
Y CIIOKOI), sIKi KO/U-HeOy/b 6pajn y4acThb y HallioHaIbHMX 3MaraHHsax. Oco6ucTi faHi 30Mpas acUCTEHT-IOCIITHUK, TPeHyBa/IbHe
HaBaHTAXXEHHs PEECTPYBa/IN TPEHEePH, TOAI AK MPodib TpaBM MiATBEPKyBaIN 3a LOIOMOTOI0 OIUTyBanbHIUKa LleHTpy foci-
mxenb cnoptusHyx TpasM Ocno (OSTRC) daxisri 3 MmegnuHoi peabimitanii, a IIOCTypa/ibHE JOCTiIKEHHA 6y110 MigTBEpIKEHEe
cepriKoBaHMM K/IiHIYHVMM IIEPCOHA/IOM 3a JOIIOMOTOI0 TeCTY Ha IepeBipKy QYHKI[iOHa/IbHUX PYXiB.

Pesynbratu. Yacrora Bunaaxis Tpasmatusmy (UBT) y donosikiB Oyma Buioro 3 mokasHukom 48,5 (95% [I: 45,8-51,3) i
cra”oBuia 35,2 TpaBM/1000 rogmH A XKiHOK, 4ONOBIKM Mau B 3,1 pasy BUIIMIT piBeHb TAXKKOCTI, HDK >KiHKM (2,3%1,2) i manu
6inpIry TpuBamicTb TpaBM (4,8+2,6 TOKHIB), HIK Y >kiHOK. KoHTys3if gaBama Haitumy UBT na pisni 32,9/1000 roxun (36,7%),
remaroma — Ha piBHi 19,9 TpaBm/1000 ropgun (95% [I1: 17,9-23,1), a 6inp y M’st3ax — 12,1/1000 rogys. Hait6inbin yukomxeHnmm
IinAHKaMy Oy/Iu HYDKHI KiHI[iBKY 3 TokasHuKoM 33/1000 roayH i BepxHi KiHIiBkM (26,5%) 3 mokasHMKoM 5-14 TpaBm/1000 rogmH.
ITontepenHts TpaBma Ma€ epeKT pusuKy 3 y 3,0 pasu BUIUM CIPYSIHHAM OTPYMAHHIO IOTOYHOI TPABMI, HACTYITHVMIU /[y Th HaJ-
MipHi TpeHyBaHHA. YacTUM MexaHi3MOM TpaBM Oy/II yaap HOToo cynepHuka (25%) ta Hamagatounit yaap (19%).

BucHosku. Yacrora Bunaskis rpaBmMarusmy (UBT) 3HauHO pisHmmacs Mk cTaTsmu. Pesynbrati mifKpilmiooTh JOCTIIKeH-
H: TPaBM, 0COOIMBO XapaKTePHUX /I IIeHYaK-CU/IATY, sIKe MOYKe CIIPUATY CTBOPEHHIO PO(III0 TPaBM.

KirouosBi croBa: OIIOPHO-PYXOBMIA, TPaBMU, IOKa/Ti3allis, MeXaHi3M, TeHYaK-CIUIaT.
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Abstract

The study purpose was to assess the relationship between Latent Myofascial Trigger Point and range of motion in
the lower limb of athletes. A lower Pain pressure threshold (< 25 Ibs/cm?) in muscles indicates the presence of a latent

myofascial trigger point.

Materials and methods. Initially, the study involved 46 male Athletes (aged 20-23 years) as participants. The pain
pressure threshold was measured by the pressure algometer (FPX 25 Wagner Instruments, Greenwich, CT, USA) to
detect latent myofascial trigger points on the hamstring and quadriceps muscles. Out of 46 participants, 23 tested
positive with a latent myofascial trigger point, and rest of them tested negative with a latent myofascial trigger point.
All the participants measured knee flexor and extensor range of motion with the Kinovea software (version 0.9.5).

In descriptive statistics, mean and standard deviation were used, and Pearson correlation was used to determine the
relationship between the variables. The level of significance was set at 0.05.

Results. A significant correlation was found between Latent Myofascial Trigger Points and lower limb range of
motion (p < 0.05), and it was also observed that the magnitude of correlation coeflicient was very large (0.7-0.9).
Conclusions. Latent Myofascial Trigger Points impair sports performance by decreasing the range of motion of knee
flexors and extensors. In light of this, Latent Myofascial Trigger Point should be considered a serious musculoskeletal
disorder, and appropriate preventative measures should be taken by health professionals.

Keywords: Latent Myofascial Trigger point, Range of Motion, Flexibility, Pain Pressure Threshold.

Introduction

Myofascial pain syndrome (MPS) is one of the most
common musculoskeletal disorders (Das & Jhajharia, 2022b),
it is defined as a regional pain syndrome and characterized
by myofascial trigger points (MTrPs). According to current
research studies, MTrP is a hyperirritable spot, usually, in
muscle fascia or in a taut band of skeletal muscle, which feels
uncomfortable when compressed and can cause referred pain.
It has been reported that biochemical changes occur within
these points such as increased concentration of bradykinin,
substance P, and tumor necrosis factor alpha which may

© Das, R, Jhajharia, B., Ciocan, V. C., Majumdar, I. &
Sharma, A., 2023.
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in turn increase of stiffness within the taut band or trigger
point (TrP) (Oztiirk et al., 2022). There is an assortment
of hypothesized causes for MTrPs, including trauma and
overuse, joint dysfunction, and psychological factors such
as stress. Recent research suggests the pathophysiology of
MPS and sequelae of MTrPs begins with excessive stress
or injury to muscle fibers. This results in a diminished
amount of nutrients and available oxygen, which in turn
leads to protective and involuntary muscle shortening, and
finally, an increase in tissue metabolic demands. Adaptive
lengthening and eccentric muscle strain are also potential
sources of myofascial pain (Charles et al., 2019). Clinically,
MTrPs are classified as active and latent MTrPs (Das &
Jhajharia, 2022a). Latent MTrPs (L-MTrPs) do not cause
pain (Cyganska et al., 2022), various authors stated in their
article that L-MTrPs possible to experience limitations in
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range of motion (ROM) or deficiency in mobility (Charles et
al., 2019; Oztiirk et al., 2022; Walsh et al., 2019). In the field of
sports and exercise, it is found that musculoskeletal injuries
are the most common (Lee et al., 2020). Myofascial pain
affects 37% of men and 65% of women, according to research
(Xia et al., 2017), hence, MPS should be considered as a
potential source of musculoskeletal pain (Wilke et al., 2018).
From the research evidence, it is confirmed that athletes may
develop MTrPs during their life (Kisilewicz et al., 2018). And
also affect the potential performance of the athletes and may
result in a damage to the muscle or muscle groups (Oztiirk et
al., 2022). Therefore, reduction of flexibility could be found
in athletes. The American College of Sports Medicine has
classified flexibility as a major component of physical fitness
because it determines the maximum ROM of joints without
causing injury (Nuzzo, 2020). Research evidence suggest
that flexibility is a key factor in sports for performing, such
as sprinting, jumping, agility and balance. It have been
observed that physical and technical performance in sports
(sprinting, jumping, agility, and balance) decreases when the
technical movement is limited by muscle tightness or non-
optimal ROM (Cejudo, 2021; Cejudo et al., 2020; Charles
et al., 2019). During the swing phase of sprinting and the
take-off phase of jumping, the knee joint extensor torque is
a major determinant of rapid knee extension. Moreover, the
knee extensor torque accelerates the body’s centre of mass
horizontally during sprinting and vertically during jumping
and maintaining the height of the centre of mass during
the stance phase while sprinting. On the other hand, knee
joint flexors are important for joint stabilization. Therefore,
knee joint extensors and flexors are one of the most
important muscle groups for sprinting and vertical jumping
performance (Diker et al.,, 2022). This knee flexion and
extension movement are done by the help of hamstring and
quadriceps muscles groups. Hamstrings muscle tightness is
one of the major problems that can limit the movement of
the knee and make it susceptible to injuries (Osailan et al.,
2021) and quadriceps limited knee flexion ROM (Cejudo et
al,, 2020). Therefore, it is most important factor to identify
whether L-MTrPs are the primary sources of reduction of
ROM or not. Through the literature review it is found that
there are no studies are available on athletes in hamstring
and quadriceps muscles group. The relationship between
MTrPs and ROM in the upper trapezius (Girasol et al.,
2018) and gastrocnemius (Benito-de-Pedro et al., 2020) has
been established. Most of the studies were done on sedentary
population. Therefore, the purpose of this study to find out
the relationship between L-MTrPs and ROM of knee flexor
and extensor muscles.

Materials and methods

Study participant

This study included 46 national level players from
Madhya Pradesh, India. G-power software was used to
calculate sample size (Cordeiro et al., 2021) (Version 3.1.9.7),
following were the criteria to consider for sample size
determination: A 2-tailed hypothesis with 0.4 (Large effect),
an error probability (1-B) of 0.80 and an a error probability
of 0.05 provided an estimated sample size of 46 participants.
For the equality of the sample size 23 L-MTrPs and 23 non-

MTrPs subjects were selected on the basis of tested PPT of
quadricep muscle group (Vastus lateralis, Rectus femoris,
Vastus Medialis),and hamstring muscle group (Bicep femoris,
semitendinosus, semimembranosus). Characteristics of
the subjects were given in the table 1. Informed written
consent was obtained by all athletes. Ethical approval
was attained from the institutional ethics committee. The
study was conducted at the Exercise Physiology laboratory
of Lakshmibai National Institute of Physical Education,
Gwalior, India.

L-MTrPs were diagnosed using the following criteria
recommended by Simons et al: (I) muscles with a palpable
taut band; (II) tenderness in an area that is hypersensitive;
(III) In response to compression of the MTrP, referred pain
is reproduced; (IV) jump sign (Zuil-Escobar et al., 2015).
There was a difference in pressure pain threshold (PPT) of
more than 4 Ibs/cm* between the identical muscles on the
opposite side, indicating MTrPs (Park et al., 2011). The L-
MTrPs group was selected based on the following criteria:
(I) Presence of L-MTrPs in the lower limbs (hamstring and
quadriceps muscle groups). (II) Athletes were also required
to be male (In sports requiring jumps, sprints, twists, turns,
acceleration and deceleration, it is determined by these fac-
tors), those who participated in competitive sports (Par-
ticipants in an official league or cup that participates in an
organized training or match situation at least twice a week.).
(IIT) Each of the subjects was a collegiate athlete who was
in competition phase for their sport. (IV) PPT < 25 lbs/cm?
(Cordeiro et al.,, 2021). Non-L-MTrPs were included based
on the following criteria: (I) there are no palpable taut bands
in the muscles. (II) PPT > 25 Ibs/cm?. Exclusion criteria: In
addition to current injuries or illnesses, subjects who had
sustained a lower limb or lower back injury within the pre-
vious three months were excluded from the study. Subjects
with recent fibromyalgia diagnosis or treatment, vascular
or neurological conditions, or MTrP (active or latent) treat-
ment were excluded from the study. All subjects who met
the criteria were informed about the study. In the first group,
23 subjects were purposively included who were tested posi-
tive for L-MTrPs.

Table 1 General characteristics of the subjects (N = 46)

Parameter L-MTrPs (N=23) Non-MTrPs (N=23)
Subject characteristics Mean + SD Mean + SD
Age (Years) 20.57+2.13 20.45+2.18
Height (Centimetre)  160.10+5.91 160.00+5.66
Weight (Kilogram) 52.40+5.16 59.80+5.81
Instruments

Pressure algometer (FPX 25 Wagner Instruments,
Greenwich, CT, USA) was use for the evaluation of PPT,
based on Cyganska et al., report, this device appears to be
reliable et al. 0.90 (Cyganska et al., 2022) and Castien et al.
also found that pressure algometer is reliable instrument for
research (Castien et al., 2021). The software Kinovea® version
0.9.5 (downloadable free at https://www.kinovea.org/) used
to measure the ROM, according to the group of researchers
Kinovea is a valid and reliable tool that is able to measure
accurately at distances up to 5 m from the object (Fernandez-
Gonzilez et al., 2020; Puig-Divi et al., 2019).
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Trigger Point Examination: Pressure algometer was used
for the pain test by FPX 25 Algometer (Wagner Instruments,
Greenwich, CT, USA). In this study, the pain threshold
was defined in pounds/cm? and constant pressure was
applied. A pressure threshold at which pressure sensations
become painful is defined as the PPT (Ortega-Santiago et
al., 2020). We determined the pain thresholds of selected
muscle groups and the locations of the MTrPs, according to
Cyganska AK et.al (Cyganska et al., 2022). A prone position
was used to measure hamstrings and a supine position was
used to measure quadriceps. The device should be applied
at an angle of 90 degrees to the surface of the skin (Fig. 1),
always starting from the right-side of the body. In response
to experiencing the first distinct sensation of pain, subjects

Fig. 1. Evaluation of Latent Myofascial
Trigger Point

were instructed to say “STOP”. Before measuring the
actual points, the subject underwent a trial measurement
of his forearm muscles. During each measurement, the
same researcher read the results. Two measurements were
separated by a five-minute interval. The subjects who met
the L-MTrPs criteria were placed into group 1 (L-MTrPs
Group). Those subjects whose L-MTrPs profile did not
match the criteria were assigned to group 2 (Non-MTrPs
Group). Muscle tests were conducted in the following order
for each subject; Right and left quadricep muscle group
(Vastus lateralis, Rectus femoris, Vastus Medialis), followed
by right and left hamstring (Bicep femoris, semitendinosus,
semimembranosus). The measurements were conducted one
by one under the supervision of an expert physical therapist
(10 years of experience). Each measure was separated by a
30-second rest and the mean of three trials was calculated. It
has been shown that this method of evaluating PPT exhibits
high inter- and intra-examiner reliability (Chesterton et al.,
2007; Das & Jhajharia, 2022b).

ROM Examination: Each participant's video was
recorded using a GoPro 9 action camera. The footage was
taken from the sagittal plane and the frontal axis profile of
the knee joint. Passive and reflective markers were positioned
in certain anatomical regions of the lower limbs, such as
the greater trochanter, external femoral condyle, and lateral
malleolus, to quantify the lateral view angular displacement
of the knee joint (eSilva et al., 2018; Fernandez-Gonzalez
et al., 2020). The tripod-mounted camera was positioned
80 cm high and 1.5 metres distant from the participants. The
tripod was positioned on taped marks on the floor to keep
the same distance between the camera and the participants.

Each individual completed a prescribed warm-up exercise
that lasted 5 minutes prior to the test. The knee of each
subject was positioned near the edge of the table while they
lay prone on a table (Fig. 2). The individual was instructed
to bend their knee as much as possible before extending
it to determine the angle of knee extension and flexion.
All videos were imported into a laptop and analysed using
Kinovea software. In kinovea, three markers were positioned
in the greater trochanter, external femoral condyle, and
lateral malleolus. Additionally, an angle was positioned in
the external femoral condyle. Two lines were also placed:
one through the humerus bone and ending at the greater
trochanter (stationary arm); the other through the tibia
bone and ending at the lateral malleolus (movable arm). The
junction of the two lines’ angle was expressed in degrees.

Fig. 2. Evaluation of Knee Range of Motion (A)
Extension (B) Flexion

Statistical analysis

We conducted statistical analysis using IBM SPSS
(version 26.0.0) data analysis software. Mean and standard
deviation (SD) were used in descriptive statistics. Since
the data did not deviate from the normality assumptions
as shown by the Shapiro-Wilk test for the parametric test,
therefore, we applied parametric test Pearson correlation
to determine the relationship between L-MTrPs and ROM.
The degree of the correlation between test measures was
understood as trivial (<0.1), small (0.1-0.3), moderate (0.3—
0.5), large (0.5-0.7), very large (0.7-0.9), and almost perfect
(0.9-1.0) (Martin-Fuentes & van den Tillaar, 2022). The level
of significance was set at p < 0.05.

Results

To reach the goals of the study, descriptive statistics
were performed, mean, SD and mean difference were used
to represent the data and independent sample T-test was use
to compare the significant difference between groups of PPT
and ROM (table 2). From it was found the PPT and ROM of
L-MTrPs and non-MTrPs groups were differ significantly at
the level of 0.05.
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Table 2. Descriptive statistics of PPT and ROM and Independent Samples T-Test of between L-MTrPs and Non-MTrPs

Group.
R.H R.Q LH L.Q
L-MTrPs 134.11+0.87 2.72+1.28 134.49+1.12 3.56+1.07
ROM M+SD
N-MTrPs 139.05+0.88 0.96+0.52 138.23+1.18 0.90+0.48
Mean Diff. 4.93 1.76 3.74 2.66
Sig. 0.00 0.00 0.00 0.00
L-MTrPs 17.71 £ 2.26 18.76 + 1.81 19.05 + 2.33 17.27 £ 2.74
PPT M=+SD
N-MTrPs 27.16 £1.16 27.09 £ 1.94 27.45+1.57 2723+ 1.16
Mean Diff. 9.45 8.32 8.40 9.95
Sig. 0.00 0.00 0.00 0.00

H-Hamstring; Q-Quadricep; F-Flexion; E-Extension; R-Right; L-Left; M — Mean; SD - Standard Deviation; Mean Diff. - mean Difference

Table 3. Descriptive statistics and Pearson Correlation between PPT and ROM

Descriptive Statistics Correlation
Mean SD R. F (ROM)
Pearson Correlation 0.939**
R. H (PPT) 22.44 5.22 R.H (PPT)
Sig. (2-tailed) 0.00
R.F (ROM) 136.58 2.70
R.E(ROM)
Pearson Correlation -0.923**
R. Q (PPT) 22.92 4.48 R.Q (PPT)
Sig. (2-tailed) 0.00
R. E(ROM) 2.23 1.58
L.F (ROM)
Pearson Correlation 0.866**
L.H (PPT) 23.25 4.71 L. H (PPT)
Sig. (2-tailed) 0.00
L.F(ROM) 136.36 2.22
L. E(ROM)
Pearson Correlation -0.580**
L. Q (PPT) 22.25 5.48 L. Q (PPT)
Sig. (2-tailed) 0.00
L. E (ROM) 1.84 1.31

**Correlation is significant at the 0.01 level (2-tailed)

In table 3 it was found that there was significant
correlation between PPT and ROM at the level of 0.05. This
result indicates that L-MTrPs in quadriceps muscles affect
the extension ROM and L-MTrPs in hamstring muscles
affect the flexion ROM significantly. And also observed that
the magnitude of correlation coefficient was very large (0.7-
0.9), because correlation coeflicient between right hamstring
PPT & right leg flexion ROM correlation coefficient was
0.939 (p-0.00), Right Quadriceps PPT & right extension
ROM correlation coefficient was -0.923 (p=0.00), and left
hamstring PPT & left flexion ROM correlation coefficient
was 0.866 (p=0.00), and left Quadriceps PPT & left extension
ROM correlation coefficient was -0.580 (p=0.00).

Discussion

The aim of this study to investigate the correlation
between L-MTrPs and ROM in the lower limbs on athletes.

In this study, it was confirmed that athletes also develop
MTrPs, and that has been confirmed by previous studies as
well (Benito-de-Pedro et al., 2019; Das et al., 2022; Kisilewicz
etal., 2018). The independent samples T-test (table 2) shows
that there was a significant difference between PPT in with
L-MTrPsand non-MTrPs group, research evidence stated that
lower PPT(<25 1Ibs), and more than 4 Ibs/cm? as compared to
the identical muscles in the opposite side indicate presence
of L-MTrPs. After the evaluation of L-MTrPs, we investigate
the ROM of knee flexor and extensor muscles, from the
mean values it was observed that L-MTrPs group have
lower flexion ROM than non-MTrPs group, that indicate
the presence of L-MTrPs reduces the ROM of knee flexor
muscles. Same findings observed in knee extensor muscle
group, in this present study 0° angle consider as the best
extension angle of knee, greater than 0° angle indicate lower
in ROM. From mean value of knee extension, it was observed
L-MTrPs group has higher angular value as compared
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with non-MTrPs group. Therefore, it was confirmed that
the presence of L-MTrPs reduce the ROM of particular
joint, and also reduce the PPT. After the implementation
independent samples T-test it was found that the values of
PPT and ROM are significantly differ from the L-MTrPs and
non-MTrPs groups as the p-value is less than 0.05 (<0.05),
and the Pearson correlation was use to check the relationship
between L-MTrPs and ROM. The result suggest that L-MTrPs
are significantly correlated with the ROM. In the hamstring
muscles group, L-MTrPs and flexion ROM were positively
correlated, which indicates that lower PPT decreases knee
flexion ROM while higher PPT increases ROM. L-MTrPs
in quadricep muscles decreased knee extension as well.
Similarly, we found that L-MTrPs and extension were
significantly correlated with each other (table 3). These
finding were also supported by the existing literature, as few
studies have been conducted on MTrPs on upper trapezius,
which were publicized to reduce cervical ROM (Agung et al.,
2018; Park et al., 2018; Toghtamesh et al., 2021). According
to research evidence lower PPT indicate low in muscles
elasticity and high in muscles stiffness, reduction ROM and,
the occurrence L-MTrPs (Grabowski et al., 2018). Literature
shows that the stiffness in muscles had decreased strength,
increased discomfort and muscular soreness, as a result
enhance creatine kinase release. These events are related
to changes in microscopic structure of muscles therefore,
sarcomere mechanics get stiff and compliant muscles during
eccentric movements. L-MTrP affects motor activation
patterns and reciprocal inhibition mechanisms, resulting
in joint movement limitations and overloading (Das et al.,
2022). From the literature joint ROM has a strong influence
on athlete performance. There is considerable evidence
that increases in ROM enhance performance of general
sports skills, such as jumping, sprinting, and changing
directions (Pereira et al., 2021). Muscle injuries are more
prone to happen in addition to having low ROM (Knapik
et al., 2019). Therefore, Sports performance is negatively
impacted by L-MTrPs, as determined by this investigation.
As a result, L-MTrPs reduce an athlete’s performance due
to limited physical performance, sports scientist should
focus on and conduct research on this aspect is absolutely
necessary. Additionally, create a training programme to
ensure appropriate L-MTrPs prevention.

Conclusion

In According to our analysis, there is a strong correlation
between L-MTrPs and ROM of lower limb muscles. A
pressure algometer was used to evaluate MTrPs, and lower
PPT showed that L-MTrPs were present (25 Ibs/cm?). As a
result of this article, it has been concluded that athletes also
develop L-MTrPs, and that these L-MTrPs decrease ROM,
which negatively affects sports performance. From this
research article, sportspersons, physiotherapists, and sports
therapists gain knowledge about L-MTrPs.
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Meroro focmimxeHHs OyI0 OLHNTI B3a€MO3B 30K MIX JIATEHTHOI Miodaciia/IbHOK TPUTEePHOI TOYKOIO Ta Hialla30HOM
PYyXiB y HIDKHII KiHLiBLIi ciopTcMeniB. Hypkunit mopir 60mboBoro Tucky (<25 GyHTis/cM?) y M’s13aX BKa3ye Ha HasBHICTb JIaTEHT-
Hoi MiodacuianbHOI TPUTEPHOT TOUKIL.

Marepianu ta metopu. CriodaTky B JOCTIIKeHH] Opamy y4acTb 46 CIOPTCMeHiB 90710Bi40i cTati (Bikom 20-23 poku). Ilo-
pir 60/1bOBOTO TUCKY BUMipIOBaIy anroMeTpoM TUCKy (Mogens FPX 25, Bupo6Huk Barnep Inctpymentc, IpinBiu, KoHekTUKYT,
CIIIA) fy1s1 BUsAB/IEHHS TaTeHTHNUX MiodacuiaTbHUX TPUTEPHMX TOYOK Ha IiKOTIHHOMY CyXOXXIUI Ta YOTUPUTOIOBOMY M 3.
I3 46 yuacHUKIB 23 fgay MOSUTUBHUIL Pe3y/IbTAT TECTy 3 TATEHTHOIO MiodacliaIbHOI TPUTEPHOI0 TOYKOIO, @ PEIITa 3 HUX Jajn
HeraTMBHUII pe3y/IbTar i3 IaTeHTHOI0 Mio(daciia/IbHOIO TPUTEPHOI0 TOYKOI0. YCi yYaCHMKM BUMIpIOBa/IN [ialla30H PyXiB 3TMHAYiB
i posrnHaviB KO/MHHOTO Cyrmo6a 3a [HOMOMOro IporpaMHoro 3abesmedenHs Kinovea (Bepcis 0.9.5). B ommcosiit cratuctuii
BUKOPVCTOBYBA/IN CepefHE 3HAUeHHsI Ta CTAH/JAPTHE BIAXWIEHHS, a [/l BUSHAYEHH 3B 13Ky MDK 3MIHHUMM BUKOPUCTOBYBA/IN
kopernito Ilipcona. PiBenb sHauymocTi 6yB 3agannii mokasHukom 0,05.

PesynpraTn. byno BUABIEHO CTATUCTUYHO 3HAYYIY KOPEIAIi0 MiX TaTeHTHMMU MiodaciiaTbHUMI TPUTEPHUMI TOYKaMU
Ta /{iara3oHOM PyXiB HIDKHIX KiHI[iBOK (p <0,05), a TaKOXX CIIOCTepiranocs, 1o BenndnHa KoediljienTta Kopenanil 6yma gyxe Bu-
cokoro (0,7-0,9).

BucHoBku. JlarenTtHi MiodacrianbHi TpUrepHi TOYKM HOTIpUIYIOTH CIHOPTHMBHI pe3y/nbTaTy, 3MEHIIYIOUM [iala3oH PyXis
3IMHAYiB i pO3TMHAYiB KoJiHA. Y CBIiT/Ii LIbOTO JIATEeHTHY MiodacliiabHy TPUTepHY TOUKY CITiJi BBaXKaT CEPIO3HUM PO3JIaZioM
OIIOPHO-PYXOBOTO AIIAPaTy, i MEAMYHI IIPaLliBHUKY IIOBMHHI BXXMBATH BifIOBIAHMX TPOQITAKTHYHNIX 3aXO/iB.
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Abstract

Study purpose. The purpose of this study was to test the plyometrics training method through agility ladder drills to
increase leg muscle power, agility, and aerobic endurance in 13-15-year-old volleyball players.

Materials and methods. The research method used was an experiment with a one-group pretest-posttest and pretest-
posttest control group approach. The participants were 30 male volleyball players weighing 57-67 kilograms and
157-170 cm in height. Vertical jump, agility t-test, and multistage fitness test were used in this study. Data gathering
methods included observation and tests, while data analysis methods included descriptive analysis, Wilcoxon, and

Mann-Whitney nonparametric analysis.

Results. Descriptive data revealed a difference in the mean value of the pretest and posttest of the experimental
group. Furthermore, it also showed a difference in the mean value of the experimental and control groups. In

the Wilcoxon test, the value of Asymp. sig(2-tailed) was 0.006<0.05, agility was 0.001<0.05, and endurance was
0.001<0.05. In the Mann-Whitney test, the value of Asymp. sig(2-tailed) was 0.416>0.05, agility was 0.00<0.05, and

endurance was 0.00<0.05.

Conclusions. In the experimental group, the posttest score is higher than the pretest score on power, agility,

and endurance. In volleyball players aged 13-15 years, there is a significant effect, with the experimental group
outperforming the control group in terms of power, agility, and endurance. As a result, one of the reccommended
exercises for young volleyball players is the plyometrics training method using an agility ladder drill.

Keywords: plyometrics, agility ladder drill, young volleyball players.

Introduction

Volleyball is a game sport that is carried out in teams
(Zech et al., 2021). Nowadays, volleyball is very popular
among parents, teenagers, and children (Duan, 2021; Rahmi
& Bachtiar, 2020). People playing volleyball have different
goals such as recreation, improving health, and achievement
(Young, et al, 2011; Suh et al, 2022; Bloshchynsky et al, 2019).
Achievements in volleyball certainly require more effort to
get maximum results (Kolev, 2020).

Achievements in volleyball are carved from an early
age, so it is necessary to implement long-term coaching
development for athletes (Balyi, Way & Higgs, 2013). The
study states that to achieve the top, a systematic and planned
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program is needed and is supported by adequate internal
and external parties (Bompa & Buzzichelli, 2019).

In coaching achievement at a young age, especially in
volleyball, of course, putting forward technical training with
good technique would be able to maximize performance
(Chevrier et al, 2016). But in essence, volleyball is related
to physical conditions (Taware, Bhutkar & Surdi, 2013).
Therefore, one of the maximum supporters of a technique is
supported by excellent physical condition.

Volleyball players at a young age need training with a
multilateral approach so that by applying this concept they
can provide motion enrichment in carrying out techniques
(Wicaksono & Hidayatullah, 2022). It is hoped that with the
amount of physical literacy provided, young athletes can
demonstrate more complex technical movements (Brendan
et al., 2014). Studies suggest that exercise improves physical
abilityin youngathletes need to emphasize varied movements
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that involve brain and muscle coordination (Faigenbaum et
al., 2016)

Athletes require high physical literacy at a young age
to avoid injury, whereas physical exercise is more than just
running motions, physical training is based on cognitive and
affective knowledge (Faigenbaum et al.,, 2016). As a result,
when considering volleyball physical training, especially
around the age of 13-15 years, it differs greatly from physical
training for older athletes (Busko et al, 2012). In-depth
research, however, is required in the application of physical
training for volleyball players aged 13 to 15.

A coach’s responsibility is to establish an adequate training
program for the chronological ages of young athletes (Wicak-
sono et al., 2022). To maximize accomplishment in old age, a
scientific method is required (Alsaudi, 2020). Athletes are not
obliged to become champions at a young age, but they can
display the essential methods that have been acquired, such
that the highest level of champions is in maturity (Sulistiyono
et al, 2021). As a result, the purpose of a long-term training
program is to build, maximize, and sustain peak performance.

Using the plyometrics training approach is one of the
attempts made to increase a volleyball player’s physical
capacity (Jastrzbeski et al, 2014). Plyo means to increase,
and metrics are a measurement (Radcliffe & Farentinos,
2015). This plyometrics workout is distinguished by quick
leaping and jumping motions, which entail fast eccentric and
concentric phases (Radcliffe & Farentinos, 2015). According
to research, the plyometrics exercise approach offers several
advantages for boosting power, agility, flexibility, and
endurance (Pratama et al, 2018).

According to observational research employing an inter-
view strategy, some trainers claimed that physical activity is
highly required, but at a young age, it prioritizes basic tech-
niques. This is correct, but it is not absolute that just technique
is taught since when athletes walk together, they go forward,
sideways, and backward methods, especially while jumping,
which is extremely difficult when there is no element of physi-
cal condition (Yudhistira & Tomoliyus, 2020). This is consis-
tent with other studies indicating that physical fitness is vital in
performing technical motions when practicing and competing
(Yudhistira et al., 2021; Yulianto & Yudhistira, 2021)

Furthermore, numerous instructors indicated that plyo-
metrics training was not allowed to be offered to young athletes
due to the risk of injury, then the coach stated that various con-
ditions must be met before plyometrics training, such as the
athlete being able to complete squats weighing 1.5 body weight
(Jones & Ledford, 2012). This is right, but it is not suitable; in
reality, plyometrics exercise, when done with the appropriate
training dose, has a favorable influence on the development of
young athletes’ physical condition (Rubley et al, 2011).

Gjinovci et al. (2017) conducted an experimental study
on young volleyball players for 12 weeks utilizing a skill-
based plyometrics training approach, with the outcomes
of plyometrics training having a substantial influence on
20-meter running, leaping ability, and effectively lowering
body mass index. Then, according to Idrizovic (2018),
physical activity utilizing the plyometrics training approach
gives a considerable rise in ball medicine throwing and the
capacity to leap vertically in junior volleyball competitors.

However, according to Fathi et al. (2019), plyometrics
training had no significant effect on enhancing jump height,
sprint time, and flexibility in teenage volleyball players.

According to the findings of Mackata et al (2021), plyometric
training did not result in a substantial increase in vertical
jump performance in volleyball players. Based on the studies
discovered, there are contradictions in earlier research.

Studies on plyometrics training methods are still being
debated (Ramirez-Campillo et al., 2020; Watkins et al, 2021).
Furthermore, Gjinovci et al. (2017) claimed that there is still
little study that investigates plyometric training approaches
mixed with various motions to promote volleyball abilities.
The goal of this study is to investigate the plyometrics
training approach employing agility ladder drills to develop
leg muscular strength, aerobic endurance, and agility in
volleyball players aged 13-15 years.

Materials and methods

Study participants

The research method used was a field test experiment
with a one-group pretest-posttest design approach and a
pretest-posttest control group design approach. Participants
were 30 male volleyball players aged 13-15 years with a
height of 157-170 cm and a body weight of 57-67 kilograms.
All participants were given a pretest in the first stage, with
the instruments utilized being a vertical leap test, an agility
t-test, and a multistage fitness test. Following the discovery
of the findings, the data were sorted from highest to lowest.
The A-B-B-A pattern was then used to carry out the ordinal
pairing match mechanism. As a result of this method, the
experimental group was divided into 15 players who used
the plyometrics training method with agility ladder drills
and 15 players who were in the control group and used
different training methods.This research was assisted by
two trainers to prepare and carry out the treatment using
the plyometrics agility ladder drill method in each group of
15 volleyball players aged 13-15 years. Players were given
treatment 2 times a week for 16 meetings. In one exercise
session, approximately 90 minutes to 120 minutes of exercise
time are given with adjusted exercise dose settings.

Study organization

Participants were given treatment in the form of a
plyometrics training method using agility ladder drill
facilities for 16 meetings where treatment was given 2 times
a week. The minimum presence of participants is 80%. The
vertical leap test was used to assess the leg muscle power
instrument, the agility t-test was used to measure the agility
test instrument, and the multistage fitness test was used
to measure the aerobic endurance test instrument. The
procedure for performing plyometrics agility ladder drill
exercises is as follows: the first player is guided to jog for 3
to 5 minutes to increase the pulse. The athlete is then guided
to do static and dynamic stretching for approximately 20 to
30 minutes. At last, the athlete executes the program that
has been prepared. The following is a plyometrics training
program based on an agility ladder drill (Table 1).

Statistical analysis

The SPSS version 23 program was used to process the
data. The first analysis was a descriptive analysis in which the
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Table 1. Plyometrics agility ladder drill training program

Week Meeting Exercise Items Exercise Dosage
Item 1: Rabbit hops Volume (rep x sets): 6 x 3 on one exercise item
1-3 Item 2: Straddle hops squat Rest between reps: 10-15 seconds
Item 3: Hopscotch Rest between sets: 60 seconds
s Intensity: moderate — maximal
Item 1: Ladder taps (left leg) Volume (rep x sets): 10 X 3 on one exercise item
46 Item 2: Ladder taps (right leg) Rest between reps: 10-15 seconds
Item 3: Single leg hops (left leg) Rest between sets: 60 seconds
Item 4: Single leg hops (right leg) Intensity: moderate — maximal
Item 1: Shuffle Volume (rep x set): 10 x 4 on one exercise item
7.9 Item 2: Snake Jump Rest between reps: 10-15 seconds
Item 3: Straddle hops Rest between sets: 60 seconds
34 Item 4: Skiers jump Intensity: moderate — maximal
Item 1: Two-foot hoops - zigzag pattern Volume (rep x set): 15 x 2 on one exercise item
Item 2: Single foot hops zig-zag pattern (left right Rest between reps: 10-15 seconds
10-12 . . .
Item 3: Single foot hops zig-zag pattern (rightleg) ~ Rest between sets: 60 seconds
Intensity: moderate — maximal
Item 1: Forward-backward hop Volume (rep x set): 10 x 4 on one exercise item
13-15 Item 2: Cross legs Rest between reps: 10-15 seconds
Item 3: Fight shuffle Rest between sets: 60 seconds
56 [tem 4: Two forward, one back Intensity: moderate — maximal
Item 5: Lateral in out Volume (rep x set): 15 x 3 on one exercise item
16-18 Item 6: Carioca Rest between reps: 10-15 seconds

Item 7: Ski jumps

Rest between sets: 60 seconds
Intensity: moderate — maximal

Table 2. Descriptive analysis results of pretest and posttest power agility and endurance

Group —— Pretest Postest

Min Max Mean SD Min Max Mean SD

Power 41 56 49.73 4.803 43 56 50.53 4.596
Experiment Agility 17.12 18.34 17.61 0.47211 16.45 18.00 17.12 0.32887
Endurance 38.09 48.08 44.69 3.24535 48.08 51.9 50.32 1.02517

Power 42 56 49.27 4.511 41 56 49.13 4.882
Control Agility 17.09 18.23 17.65 0.40813 17.09 18.24 17.65 0.41500
Endurance 38.10 48.08 4391 2.76913 38.11 48.04 43.71 2.62126

lowest, maximum, standard deviation, and mean values were
presented. The second stage was Wilcoxon data analysis to
check if the pretest and posttest effects differed in the experi-
mental group. The next step is to examine the Mann-Whitney
data to determine if there is a difference between the experi-
mental and control groups’ post-test outcomes. Deciding if
the significance value is <0.05 and there is a substantial differ-
ence. A descriptive study of physical abilities such as power,
agility, and aerobic endurance is provided below (Table 2).

Results

The Wilcoxon analysis of the Asymp.sig (2-tailed) value
on the leg muscle power variable yielded 0.006 < 0.05. This
finding indicates that there was a considerable improvement
in leg muscular power between the pretest and posttest
findings. The Asymp. (sig2-tailed) value in the agility
varijable is 0.001<0.05. In other words, the data suggest that
there is a considerable variation in agility outcomes between

Table 3. The results of the pretest-posttest comparison of
the experimental group based on Wilcoxon analysis

Variable Asymp. sig (2-tailed)

Pretest — power

0.006
Postest — power
Pretest — Agilit
gy 0.001
Postest — Agility
Pretest — Endurance
0.001

Postest — Endurance

the pretest and posttest. The Asymp. (sig2-tailed) value in
the endurance variable is 0.001<0.05. As a result, the result
revealed a substantial difference between the pretest and
posttest outcomes of aerobic endurance (Table 3).

The Mann-Whitney analysis of the Asymp. sig (2-tailed)
value for the power variable is 0.416 > 0.05 as shown in
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the table, indicating that there is no significant difference
between the post-test values of the experimental and control
groups. The experimental group’s mean value is 50.53, while
the control group’s mean value is 49.13. The agility variable
has an Asymp.sig (2-tailed) value of 0.000<0.05, indicating a
significant difference between the experimental and control
groups’ post-test values. The experimental group’s mean
value is 17.12, while the control group’s mean value is 17.65.
The Asymp.sig (2-tailed) value for the endurance variable is
0.00<0.05 which indicated a significant difference between
the results of the post-test values of the experimental and
control groups. The mean value in the experimental group
is 50.32, while the mean value in the control group is 43.71
(Table 4).

Table 4. The results of the post-test comparison of the
experimental and control groups based on Mann Whitney
analysis

Group Variable = Mean  Asymp. sig (2-tailed)

Experiment 50.53

Power 0.416
Control 49.13
Experiment 17.12

Agility 0.000
Control 17.65
Experiment 50.32

Endurance 0.000
Control 43.71
Discussion

According to the Wilcoxon analysis of the pretest and
posttest findings, the Asymp.sig (2-tailed) value for the
power variable in the experimental group was 0.006<0.05.
The Asymp.sig (2-tailed) value in the agility variable
is 0.001<0.05. The value of Asymp.sig (2-tailed) in the
endurance variable is 0.001<0.05. The results described in
the power, agility, and endurance variables can be interpreted
as meaning that there is a significant difference between the
pretest and posttest results, such that the posttest score is
higher than the pretest value, as evidenced by the average
posttest score of 50.53 on the power variable, 17.12 on the
agility variable, and 50.32 on the endurance variable.

Based on the Mann-Whitney analysis, which compared
the results of the experimental and controls posttests, the
value of Asymp.sig(2-tailed) on the power variable is 0.416
>0.05, the agility variable is 0.00<0.05, and the endurance
variable is 0.00<0.05. The results show that the power
variable has no significant effect between the experimental
posttest and posttest control groups, however, the agility
and endurance variables have a significant effect between the
experimental posttest and control posttest groups.

Volleyball players frequently use complex movements
such as passing to their teammates and fast jumping up
before smashing, and they are ready to return to their
starting position to defend and attack again, which is done
repeatedly for an extended period (Boichuk et al., 2017;
Budiman, 2016). Of course, physical fitness is crucial not just
for older athletes, but also for young athletes (Faigenbaum
et al,, 2016). Furthermore, smart approaches, strategies, and
tactics are, of course, supported by a strong body (Franchini
et al, 2007). The author’s plyometrics training program for
volleyball players aged 13-15 years has a considerable effect

on physical performance, including leg muscle power, agility,
and endurance.

According to the authors’ findings, although the
plyometrics approach employing the agility ladder drill did
not significantly affect leg muscle power, the mean value
in the experimental group was 50.53, while the control
group was 49.13. Previous studies have confirmed this, and
while the increase is not statistically significant, it still has a
positive effect on the physical performance of young players
for a further stage, because young players are still in the
development stage, and this performance may continue to
improve with proper time workout program and maturity
(Edoya et al., 2015; Markovic, 2007; Vassil & Bazanovk,
2012).

On the agility variable, the experimental group had an
average score of 17.12, while the control group received an
average score of 17.65. The endurance variable had a mean
value of 50.32, while the control group had a mean value
of 43.71. This is consistent with prior research showing
that plyometric exercises improve cardiovascular and
neuromuscular fitness (Wang & Zhang, 2016). Plyometric
exercises improve maximum strength, running speed,
endurance, and agility (Wang & Zhang, 2016). As a result,
plyometrics training is an effective approach for young
volleyball players to increase their athletic ability (Vassil &
Bazanovk, 2012)

Plyometrics is a method that includes motions like
bounding, jumping, and hopping (Ichailidis et al., 2013).
Plyometric exercises have fast lengthening and shortening
cycles (Booth & Orr, 2016; Meszler, 2019). Studies have
shown that plyometrics exercises use stretching and
shortening phases that develop during rapid eccentric and
concentric muscle contractions (Markovic et al., 2007;
Markovic & Mikulic, 2010).

Because the muscles store energy during the eccentric
phase and swiftly release it during the concentric phase,
this exercise improves muscle strength and power (Davies,
2015). As a result, plyometrics training is advised as one of
the volleyball training recipes (Ziv & Lidor, 2010).

The common misconception that plyometric activities
are only employed by adult athletes is untrue. According to
studies, plyometrics exercises are not only taught to adult
athletes but also to youngsters and teenagers (Meylan & Ma-
latesta, 2009). Plyometrics training has a positive effect on
the physical capacities of young athletes (Martinez-16pez et
al,, 2012). Furthermore, one of the program recommenda-
tions for injury prevention is the plyometrics exercise pro-
gram (Weber, Lam & Mcleod, 2016). Understanding the
proper notion of plyometrics will undoubtedly have a posi-
tive impact on the development of young athletes (Akaruk
et al., 2011). However, it is very important to understand
and clarify the specifics for compiling a plyometrics exercise
program for volleyball players aged 13-15 years, since errors
in compiling plyometrics exercise programs can lead to the
overload of the musculoskeletal system and the occurrence
of Osgood-scatter disease at the age of 10-19 years (Ozmen
& Aydogmus, 2017; Patel, 2002)

According to the study, the prerequisite for plyometrics
training is that athletes can complete squats weighing
1.5 times their body weight in one lift so that there is no
injury in the provision of plyometrics training (Baechle &
Earle, 2008). Another viewpoint holds that low and high-
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impact plyometrics exercises performed once or twice a week
in conjunction with strength training are unquestionably
safe and useful in a variety of sporting activities (Diallo et
al, 2001; Faigenbaum et al, 2009; Ingle et al, 2006; Potdevin
et al, 2011; Rubley et al, 2011). Another study found that
plyometrics training is done twice a week in young athletes,
the rest time is 72 hours, the number of foot contacts each
training session is 50-60 and climbs 80-120, the number of
repetitions is 6-15, and as many as 3-4 exercises should be
done. 2-4 sets were completed (Edoya et al., 2015)

Furthermore, plyometrics training for young volleyball
players is extremely different from plyometrics training
for senior volleyball players (Medeni et al., 2019). To build
a plyometrics training program at a young age, one must
examine the hormonal, neurological, and muscular systems,
as this is related to puberty or growth acceleration that
impacts teenagers when performing movements (Myer et
al, 2013)

Plyometrics training employing agility ladder drill
media is a type of exercise variation that helps young athletes
avoid boredom (Alviana, Mintarto, & Hariyanto, 2020;
Padrén et al, 2021). Trainers have commonly employed
ladder drill exercises to promote coordination, agility, speed,
balance, and other skills (Robin, & Raj, 2019; Ng, Cheung &
Raymond, 2017). As a result, plyometrics training using an
agility ladder drill is one way that is appropriate for young
volleyball players.

Trainers can combine several actions to provide motion
enrichment, as a foundation for advanced plyometrics
training, and to build brain and muscle synchrony (Padrén
et al, 2021; Milroy, 2010). Trainers must learn how to set
training doses such that the plyometrics training supplied
does not injure young athletes. The success of an exercise
is an individual loading adjustment and regular exercise
dosage; we compare the effect of physical exercises on the
body with the effect of hormones of the endorphin group
(hormones of happiness), and the dose must be regulated
and adjusted effectively (Gronwald et al, 2020).

Conclusions

Based on the findings and discussions, the comparison
of the pretest and posttest in the experimental group has
a substantial effect on leg muscular power, agility, and
endurance. Furthermore, a comparison of the posttest
findings and mean values in the experimental and control
groups revealed that the experimental group that received
the plyometrics training approach through the agility ladder
drill, had a substantial influence on leg muscular power,
agility, and endurance. Thus, the plyometrics training
approach with the agility ladder drill is one of the suggested
exercises for young volleyball players and other sports that
need complicated motion enrichment.
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BB MNJIIOMETPUYHUX BMNPAB HA CMTPUTHICTb
HA KOOPOUHALINHIA APABUHI HA MOKPALLEHHA ®I3UYHUX
3016HOCTE BONIEUBOJICTIB BIKOM 13-15 POKIB

Tappi IIpamono'A%°PE, Tanpiiio Paxar'AP“PE, [lepanra FOpxicripa'ABcPE

'CeMapaHTICbKUII Iep>KaBHMI YHiBepCcUTET

ABTOpPCHKMIT BT A — Am3aitH gocnipkenHs; B — 36ip ganux; C - crarananis; D — migroroska pykormucy; E — 36ip komTis

Pe¢epar. Crarts: 7 c., 4 Tab1., 39 mKepert.

Merta gocnimkenHsa. MeTolo IIbOro HOCTIPKeHHA 6yI0 HepeBipUTI METOJ, ITIOMETPUYHUX TPEHYBaHb IIUIAXOM BYKOHAHHA
BIIPaB Ha CIPUTHICTb Ha KOOPAMHALIHII ApabyHi /1 MiABMUIEHHA CHIM M A31B HiI, CHPUTHOCTI Ta aepOOHOI BUTPUBAIOCTI Y
BojteriboictiB Bikom 13-15 pokis.

Marepianu Ta MeTomu. SIK METOJ JOCTI/PKEHHA BUKOPUCTOBYBA/IM EKCIIEPMMEHT i3 IOIEPENHIM i MifICYMKOBUM T€CTYBaHHAM
Ha OfIHIJI TpyHi Ta MmomepenHiM i miZICyMKOBYM TeCTYBaHHAM Ha KOHTPO/bHIi rpymi. Y4acankamu 6ymu 30 Boneit6omicTis yomo-
Bivoi cTaTi Barow 57-67 Kimorpamis i 3poctom 157-170 cm. Y 1{bOMY JOCTII>KEHH] BUKOPUCTOBYBA/IM BEPTUKAIBHIII CTPUOOK,
T-TecT Ha cipuTHICTD i 6araroeTanHuit pirHec-TecT. MeToay 360py JaHMX BK/IIOYA/IM CHOCTEPEKEHHS T TECTY,  METO/Y aHali3y
JAHMX BKIIOYa/IV ONVICOBMIT aHasli3, KpuTepil BiTkoKcoHa Ta HermapaMeTpuyHuil aHanis ManHa-YiTHi.

Pesynbraru. Onucosi faHi BUABUIN Pi3HUII0 B CEPEIHbOMY 3HA4YE€HHI IONEpPeHbOrO Ta IMifiCyMKOBOTO TeCTYBaHHs €KC-
HepYMEHTAIbHOI Tpynu. KpiM TOro, BOHM TaKOX MOKa3aly PiSHUII0 B CEPeNHbOMY 3HaUEHHi €KCIIepMMEHTAIbHOI Ta KOHTP-
o71pHOI TPy Y KpuTepii BiTkokcoHa BelnYMHA JBOCTOPOHHBOI aCUMITOTUYHOI 3Hauymocti (Asymp. sig (2-tailed)) cranoBmIa
0,006<0,05, cnputhicTb - 0,001<0,05, BUTpMBanicts - 0,001<0,05. Y xpurepii Manna-YiTHi BemumHa IBOCTOPOHHbOI aCHMIITO-
TUYHOI 3HauyIocTi (Asymp. sig (2-tailed)) ctanoBMIa 0,416>0,05, cipurhicTs — 0,00<0,05, BuTpusamcts — 0,00<0,05.

BucHoBKu. B excriepyMeHTanpHil rpymi 6a micyMKOBOTO TeCTYBAHHsI BUILNIL 3a 6aJl IIONEPeHbOTO TECTYBAHHSI 3a CUIIOI,
CIIPUTHICTIO Ta BUTPUBATICTIO. Y BO/Ieit60/icTiB BikoM 13-15 poKiB crocTepiraerbcs JOCTOBIpHMIT eeKT, P LIbOMY eKCIIepu-
MEeHTa/IbHa TPyl IepeBepIlye KOHTPOIbHY 3a NMOKasHMKAMV CUJIM, CIPUTHOCTI Ta BUTPMBANOCTI. Y 3B’A3KYy i3 LM opHiero 3
PEeKOMEHIOBaHMX BIIPaB [/l IOHUX BOJIEIOOMICTIB € MeTO/ IIIOMETPUYHMX TPEHYBaHb 3 BUKOPUCTAHHSIM BIIPaB Ha CIPUTHICTD
Ha KOOPAVMHALiHIN ApabuHi.

KirouoBi coBa: nniomMeTprka, BIpaBy Ha CIPUTHICTh Ha KOOPAMHALiIHII ApabuHi, I0HI BOTEOOICTH.
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Abstract

Background. Studies, previously completed, announce that the handgrip strength as a measurement for assessing
muscle fitness is associated with cardiovascular risk factors: Yet, the relationof handgrip strength to the blood
pressure in children is inconsistent. Therefore, we conducted the present research aiming to establish the relation of
the handgrip strength to the blood pressure in Macedonian children from the Skopje region.

Materials and methods. The research was conducted ona sample of 1076 children (534 boys and 542 girls),whereby
the following characteristics were measured: blood pressure, handgrip strength, weight, height, body fat percentage,
waist circumference and the bodyymass index (BMI) was calctlated. General linear models were used to examine
the association between handgrip strength and the outcome variables.

Results. After the adjustment of age, gender, BMI, body fat percentage and waist circumference, the handgrip
strength was statistically significantly positively associated to both systolic (p<0.0001) and diastolic (p=0.02) blood
pressure. There was a growing trend of the systolicblood pressure as the handgrip strength increased from the lower
quartile to the upper quartile with 3,7 mm Hg difference between the upper and lower quartile (p for trend = 0.03).
In this research, it was not established a statistically significant trend of the diastolic blood pressure as the hand grip
strength increases from the lower quartile to the upper quartile (p for trend=0.09).

Conclusions. The muscle fitness has a positive correlation with the blood pressure in the respondents. The
implications and the basic mechanisms of these results require further research studies.

Keywords: hypertension; children, muscle strength, body mass index.

Introduction

Hypertension is an important challenge public health
problem due to the high prevalence and high mortality that is
occurring (Mozaffarian et al., 2015). Hypertension in adults
originates from childhood (Bao et al., 1995; Chen & Wang,
2008; Juhola et al., 2011; Kagura et al., 2015). Therefore,
it is important to identify those factors that provoke the
blood pressure variations (BP) in childhood and adolescent
period, the aim of which is to design appropriate strategies
and state policy for early prevention and intervention. The
physical fitness is increasingly recognized as an important
predictor of morbidity and mortality (Kodama et al., 2009).

© Ahmeti, G.B.,, Morina, B., Georgiev, G., & Gontarey, S., 2023.
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The relation between fitness and cardiovascular health is
that well recorded in children and adolescents, too (Froberg
& Andersen, 2005; Ruiz et al., 2007; Ortega et al., 2008). The
muscle fitness, assessed through the handgrip strength, has
become an important cardiometabolic marker in children
(Ortega et al., 2008; Peterson et al., 2014; Smith et al., 2014).
In spite of the fact that muscle fitness is generally related
to the cardiometabolic health in children, some people put
under question the relation between the muscle strength
and cardiometabolic risk (Diez-Fernandez et al., 2015).
Regarding the blood pressure, recent studies presented that
the high muscle strength correlates with low blood pressure
(Ortega et al., 2011; Cohen et al., 2014; Cohen et al.,, 2017),
however there are research studies that have contradictory
results (Dong et al., 2016; Demmer et al., 2016; Zhang et al.,
2018) in children and adolescents.

207


https://pubmed.ncbi.nlm.nih.gov/?term=Ahmeti+GB&cauthor_id=34202379
https://pubmed.ncbi.nlm.nih.gov/?term=Ahmeti+GB&cauthor_id=34202379

ISSN 1993-7989. elSSN 1993-7997. ISSN-L 1993-7989. Physical Education Theory and Methodology. Vol. 23, Num. 2

The establishment of association between the blood
pressure and muscle fitness in children and adolescents
can be of help in better understanding the mechanisms for
blood pressure regulation and in implementing of early
prevention. For that particular intention we conducted the
present research, aiming to establish the association between
the hand-grip strength and blood pressure in Macedonian
children living in the Skopje region.

Materials and methods

Participants

The research was conducted on a sample of 1076 respon-
dents divided into two subsamples of 534 boys and 542 girls
aged 6-10. The respondents were chosen at random from a
number of schools in the region of the city of Skopje in the
Republic of North Macedonia. All the sample consisted of
schoolchildren whose parents agreed for their children to be
involved in the project. All the children were physically and
mentally healthy during the measurements, and no parent
reported for their child to have some chronic disease or high
blood pressure. The children were treated according to the
Principles of the Declaration of Helsinki (Edinburgh revi-
sion 2000 year). The project received the Ethics committee
approval from Ss. Cyril and Methodius University in Skopje.
The measurements were completed in 2019 year.

Anthropometric measures and body composition

The anthropometric measurements were performed
regarding the methodology of the International bielogy
program (IBP) and regarding the recommendations of the
World Health Organization (WHO) and Weiner‘and Lurie
(1981). The weight was taken by a digital scale of 0,1 kg
accuracy, and the height was measured with a stadiometer
scale with accuracy of 0,1 cm. The waist circumference was
measured with a non-elastic scaled tape placed horizontally
midway between the bottom of the'chest and hipbones. The
body mass index was calculated as body weightin kilograms
divided by the squareof height in meters.

The body composition was established through the
method of bioelectrical impedance. The measurements were
performed with a monitor of body composition, model
“OMRON - BF11” In order to obtain better results’ validity,
at the beginning of every measuring it was insisted to

Table 1. Characteristics of the study sample

follow the recommendations of American College of Sports
Medicine (2005) and Heyward (2006) was fulfilled.

Blood Pressure Assessment

The blood pressure measuring was taken through an
oscillometric method via the calibrated digital device Omron
(Kyoto, Japan) model HEM 742, with cuffs of suitable size
for the arm circumference of a child. This device has been
validated for use with children (Christofaro et al. 2009).

The hypertension was defined as BP > 95th percentage,
the prehypertension was defined as BP between > 90th and
<95th percentage, the normal blood pressure was defined as
BP < 90th percentage. For classifying the respondents, the
Update on the Task Force Report on High Blood Pressure in
Children and Adolescent was used:

HGS measurement

For assessing the hand-grip strength; the Takei TKK
5101 digital dynamometer was used (range, 1-100 kg). The
same was used in measuring the hand-grip strength of both
hands. The dynamometer’s handle used to be adapted to the
hand size of every respondent: The children were instructed to
squeezethe dynamometer three consecutive times with each
handastight as possible, and the highest value (maximal value
in kilograms) wasused for the analyses (Haidar et al., 2004).

Statistical analysis

The sample’s characteristics were presented as arithmetic
mean and standard deviation of the continuous variables
and frequencies and percentages of nominal variables. For
establishing the gender differences in continuous variables,
the applied analysis was that of covariance with age
partialization and chi-square test for nominal variables. For
establishing the correlation between the hand-grip strength
and blood pressure, the Pearson partial correlation was
applied together with its age and gender adjustment. For
establishing the relation between the hand-grip strength and
measures of the blood pressure, the linear regressive analysis
was used together with its adjustment for age, gender, BMI,
body fat percentage and waist circumference. All of the
analyses were performed using the Statistical Package for
Social Sciences software (SPSS, v. 22.0), and the values from
P<0.05 were considered statistically insignificant.

. Boys Girls
Independent variable F P
Mean SD Mean SD
Age (years) 8.62 1.30 8.54 1.33 0.99 0.320
BMI (kg/m?) 18.84 3.70 18.40 3.33 4.13 0.042
Body fat percentage (%) 24.43 7.78 23.72 8.04 2.02 0.155
Waist circumference (cm) 62.36 9.75 60.19 8.45 15.04 0.000
Handgrip strength (kg) 13.40 3.64 12.14 3.58 32.28 0.000
Systolic blood pressure (mg Hg) 103.92 17.87 101.70 18.75 3.95 0.047
Diastolic blood pressure (mg Hg) 65.99 14.17 65.32 14.84 0.55 0.457

Abbreviations: BMI - body mass index
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Table 2. Partial Pearson’s correlation to systolic BP and diastolic BP and body mass index, body fat percentage, waist

circumference and handgrip strength

Systolic blood pressure (mg Hg)

Diastolic blood pressure (mg Hg)

Independent variable

r P r P
BMI (kg/m?) 0.265 0.000 0.256 0.000
Body fat percentage (%) 0.268 0.000 0.247 0.000
Waist circumference (cm) 0.307 0.000 0.298 0.000
Handgrip strength (kg) 0.186 0.000 0.161 0.000

P values were adjusted for age and sex.

Table 3. Regression coeflicients of handgrip strength and other covariates for blood pressure

Systolic blood pressure (mm Hg)

Diastolic blood pressure (mm Hg)

Independent variable
B +SE P B +SE P
Female sex 0.08 1.16 0.94 0.99 0.92 0.28
Age (per year) -1.58 0.61 0.01 -1.07 0.48 0.03
BMI (per kg/m?) -0.79 0.47 0.09 -0.26 0.37 0.48
Body fat percentage (%) 0.42 0.18 0.02 0.15 0.14 0.30
Waist circumference (cm) 0.56 0.13 0.00 0.46 0.10 0.00
Handgrip strength (kg) 0.74 0.23 0.00 0.42 0.18 0.02
Abbreviations: BMI - body mass index
Results
107,0
. s Lo . P for trend = 0.03

The examined respondents’ characteristics, according 1060 |

to their gender, are presented in Table 1. The Table review 1050 —
L

shows that the male respondents have greater values of
the body mass index (BMI), waist circumfefence; they
demonstrate higher results in the handgrip-strength test and
have higher values of the symbolic blood pressure (p < 0.05).
Statistically significant differences between the male and
female respondents were not established in the years/age; the
percentage of fat tissue and the values of the diastolic blood
pressure. Among the participants, the average age was 8.6
+1.3 years. The prevalence of prehypeértension was 8.8% in
boys and 5.9% in girls, while the prevalence of hypertension
was 20.8% in boys and 18.8% in girls. No statistically
significant differences were found between the estimates of
prehypertension and hypertension prevalence by sex groups
(p = 0.577)

Handgrip strength is in a statistically significant posi-
tive correlation with the systolic blood pressure (r = 0.19,
p < 0.0001) and with the diastolic blood pressure (r = 0.16,
p < 0.0001) after partializing the age and gender. In addi-
tion, the body mass index, the body fat percentage and the
waist circumference are in a statistically significant positive
correlation with the systolic and diastolic blood pressure
(p < 0.0001) (Table 2). Handgrip strength was significantly
and positively associated with both systolic and diastolic
BP, independent of age, sex, BMI, body fat percentage and
waist circumference; increase of each kilogram in handgrip
strength was associated with 0.74 mm Hg increase in systolic
BP (p < 0.0001) and 0.42 mm Hg increase in diastolic BP
(p = 0.02) (Table 3). It was established that there is a statisti-
cally significant trend of increasing the systolic blood pres-
sure as the handgrip strength increases from the lower quar-
tile to the upper quartile with 3,7 mm Hg difference between
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P for trend = 0.09
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Diastolic blood pressure (mm Hg)

Handgrip strength quartile

Fig. 1. Least square means of systolic blood pressure (top panel)
and diastolic blood pressure (bottom panel) by age- and sex-
specific handgrip strength quartile. P values were adjusted for age,
sex and body mass index

the upper and lower quartile (p for trend = 0.03, Figure 1). It
was not established a statistically significant trend of the dia-
stolic blood pressure as the handgrip strength increases from
the lower to the upper quartile (p for trend = 0.09, Figure 1).
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Discussion

The research results suggest that the hand-grip strength
is in a positive correlation with BP in children aged 6-10. This
relation was considerably strong, since it was independent of
percentages of body fat, waist circumference and BMI. The
findings were contrary to the beneficial effects of increased
muscular fitness on other cardiometabolic risk factors in
both children and adults (Artero et al., 2012; Lin et al., 2015;
Kawamoto et al., 2016; Ortega et al., 2003).

The correlation between the handgrip strength and
blood pressure is inconsistent, and in some studies an inverse
correlation is established (Ortega et al., 2011; Cohen et al.,
2014; Cohen et al., 2017), whereas in other research studies
a positive correlation is established (Dong et al., 2016;
Demmer et al., 2016; Zhang et al., 2018. Dong et al. (2016)
have established in their research that the handgrip strength
is positively related to the blood pressure after adjusting or
stratifying of BMI in 88.865 Chinese adolescents at the age of
13-17. Demmer et al. (2016) have established similar results
in both boys and girls at the age of 10, 14 and 17 years.

All these findings, along with ours, are in contrast to the
findings of an inverse association (Ortega et al., 2011; Cohen
etal., 2014; Cohen et al,, 2017) and by Diez-Fernandez et al.
(2015) showing that the inverse associations are mediated
by BMI. The positive relationship that we have established
between the handgrip strength and blood pressure is in
contrast to what would be expected, having in mind the
results of previous studies which indicate the associations
of muscular fitness with other cardiometabolic risk factors;
especially in the adult population (Artero et al., 2012; Lin
et al., 2015; Kawamoto et al., 2016). It is well known that
the blood pressure in childhood predicts future risks of
hypertension and cardiovascular diseases (Bao et al., 1995;
Lurbe, 2003; Lawlor & Smith, 2005), and the muscle fitness
is inversely correlated to the cardiometabolic risk (Artero et
al., 2012; Mainous et al., 2015).

We have many opinions that aerobic exercises have
a positive impact on reducing blood pressure.in children
(Garcia-Hermoso et al;2013). Also, the 2015 Canadian
Hypertension Education Program Recommendations for
Blood Pressure Measurement, Diagnosis, Assessment of
Risk, Prevention and Treatment of Hypertension just makes
mention of the fact that the applied resistance training does
not have a negative influence on the blood pressure with a
weak strength of evidence (Grade D) (Daskalopoulou et al.,
2015), and the instruction developed by European Society
of Hypertension gives no specific reccommendations related
to the resistance training (Lurbe et al., 2009).

Finally, some advantages as well as certain limitations
of the present study should be pointed. The study was
conducted on a relatively big sample of 1076 respondents.
Measurements were performed by professionally trained
persons using a proper methodology and procedures, which
provided quality and control. One of the study’s limitations
is the fact that its nature was transversal and monitoring.
Therefore, it is not possible to establish the causality of the
observed associations. It is necessary to conduct longitudinal
research works and clinical examinations in order to elucidate
the relation between the muscle strength and blood pressure.
Several studies despite the fact that the grip strength is readily

employed and has been shown to be highly correlated with
total muscle strength in adolescents, (Wind, et al., 2010), it
is not necessarily effective for assessing the strength change
with resistance training interventions. In addition, we had
no information about how often children do exercises for
muscle strengthening, and it is advisable for that type of data
to be included in future research studies.

In addition, there were no data about the cardiorespira-
tory fitness and physical activity that would be significant
determinants of the blood pressure in children (Kim et al.,
2016). Finally, our research did not cover all of the eight re-
gions into which the Republic of North Macedonia is divid-
ed. Nevertheless, our goal was to establish the relationships
in the available sample, and not to assess the population
parameters of the whole Macedonian population in total.

Conclusion

So far, a given number of studies have had their focus on
the relation between the muscle strength-and specific health
outcomes in children and adolescents, obscuring relevant
interventions.and treatments. The research results show that
the greater hand-grip strength is associated with a greater blood
pressure in children. This correlation is independent of the
body mass index, waist circumference and body fat percentage.

Taking into consideration the multiple benefits of the
muscle fitness, it<is necessary to be very precautious in
interpreting the findings of this study. Additional clinical
trials and cohort/studies are needed on a bigger sample of
respondents in order to confirm the results and explain the
possible. mechanisms of this correlation. The present study
can be of significant importance in hypertension intervention.
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3B’A30K MIX APTEPIAJIbHAM TUCKOM | ANHAMIYHOIO

CUNOI0 KUCTI B OITEN

Ientiana beka Axmeti'AP“PE, BecHik Mopina'ABCPE,

Teopri Ieopries***PF, Cepboxa [onTapen*A*<PF

IIpumtuHChbKUI yHiBEpCUTET
Kupuno-MedoniiBcbknit yaiBepcutet B CKorr'e

ABTOpPCHKMIT BKIAJ: A — Am3aitH gocnipkenHs; B — 36ip ganux; C - craraHanis; D - migroroska pykomnucy; E — 36ip komtis

Pedepar. Crarra: 7 c., 3 Tab., 1 puc., 35 mxeper.

IcTopisa muranHa. Y pocimkeHHAX, AKi 6y1m 3aBepIlleHi paHille, 6yno 3asBJIEHO, 1O IHAMIiYHA CMJIa KICTi K BUMIipIO-
BaHHA JUIA OL{HKM IiATOTOB/IEHOCTi M’AI3iB IIOB’sI3aHa 3 (hPaKTOpaMIM PUSUKY CeplieBO-CYAMHHUX 3aXBOPIOBaHb. [IpoTe 3B’A30K
TVMHAMiYHOI CU/IM KUCTi 3 apTepiaTbHUM TVICKOM.Y IiTeil cynepeunnBuii. ToMy My IpOBeN 1ie JOC/i/[PKEHHS 3 METOI0 BCTAHOBUTHU
3B’A30K IMHAMIUHOI CM/IM KUCTi 3 apTepia/IbHUM TUCKOM Y MaKeJOHCbKMX iiTeil i3 perioHy CkoIr'e.

Marepianu ta Mmetogu. [JlocmifpkeHHs IpoBOAM/IM Ha Bubipri 3 1076 miteit (534 xmomunku ta 542 fiBYMHKM), 32 JOIIOMOTOI0
AKMX BUMIPIOBa/IN TaKi XapaKTepUCTUKNA: apTepialbHMUIi TUCK, JMHaMi4Ha CH/Ia KICTi, Bara, 3picT, BiICOTOK >XMPY B OpPraHi3Mi,
OKPY>KHICTb Tasii Ta po3paxoByBanm iHgeke Macu tina (IMT). [I14 BUBYeHHA 3B’ 3Ky MK AMHAMIi4HOIO CUJIOK0 KMCTi Ta BUXiTHY-
MU 3MiHHMMM BUKOPVMCTOBYBA/IN 3arajibHi MHIAHI MOJEIi.

Pesynpraru. Ilicna ysromKeHH:A Biky, ctati, IMT, BificoTka >xupy B opraHismi Ta OKpy>KHOCTi Tajii guHamiuHa cuma KUCTi
Oy CTaTMCTUYHO 3HAUYINO [T03UTUBHO 1I0B s3aHa SIK i3 cucromiyanm (p<0,0001), Tak i 3 giacromiuuum (p=0,02) aprepianbHum
tuckoM. CrocrepiraBes TpeH 0 3pOCTAaHHA CUCTOIIYHOTO apTepia/IbHOTO TUCKY, OCKIIBKY [HAMIYHA CHUJIa KMCTi 361/IblryBasta-
A BiJi HYDKHBOTO KBapTIJIA IO BEpPXHbOTO KBAPTIIIA 3 pisHUIE0 3,7 MM PT.CT. MiXK BEPXHIM i HYDKHIM KBapTuieM (p 1A TpeHpa =
0,03). Y 1ipomy mocrifikeHHi He 0710 BCTAHOB/ICHO CTATUCTUYHO 3HAYYIIIOTO TPeHAA [iaCTOIYHOTO apTepiaTbHOTO TUCKY, OCKiTb-
KJ JYIHaMiuHa CMIa KVICTi 3pOCTA€E Bifj HYDKHBOTO KBapTIIISA 10 BepXHbOTo KBapTus (p mis Tperpa = 0,09).

BucHoBku. ITigrorosneHicTb M’A3iB HO3UTUBHO KOPEIOE 3 apTepia/IbHUM THCKOM B yyacHuKiB. Hacifku Ta ocHOBHI Mexa-
HI3MIU VX Pe3y/IbTaTiB MOTPeOYIOTh MOA/IbIINX AOCTI/KEHb.

KirouoBi coBa: rineproHis, giTu, c1ta M s3iB, iHAeKC Macu Tima.

Information about the authors:

Ahmeti, Gentiana Beqa: gentiana.beqa@uni-pr.edu; https://orcid.org/0000-0001-7727-1827; Faculty of Physical Education and
Sport, University of Pristina, Industrial Zone, Pristina, 10000, Kosovo

Morina, Besnik: besnik.morina@uni-pr.edu; https://orcid.org/0000-0001-7554-799X; Faculty of Physical Education and Sport,
University of Pristina, Industrial Zone, Pristina, 10000, Kosovo

Georgiev, Georgi: georgigeorgiev63@yahoo.com; https://orcid.org/0000-0002-1748-9477; Faculty of Physical Education, Sport
and Health, Ss. Cyril and Methodius University in Skopje, Dimce Mircev, 3, Skopje, 1000, Republic of North Macedonia

212



Ahmeti, G.B., Morina, B., Georgiev, G., & Gontarev, S. (2023). The Relations Between Blood Pressure and Handgrip Strength in
Children

Gontarev, Seryozha: gontarevserjoza@gmail.com; https://orcid.org/0000-0001-5873-2974; Faculty of Physical Education, Sport
and Health, Ss. Cyril and Methodius University in Skopje, Dimce Mircev, 3, Skopje, 1000, Republic of North Macedonia

Cite this article as: Ahmeti, G.B., Morina, B., Georgiev, G., & Gontarev, S. (2023). The Relations Between Blood Pressure and
Handgrip Strength in Children. Physical Education Theory and Methodology, 23(2), 207-213. https://doi.org/10.17309/tmfv.2023.2.08

Received: 09.12.2022. Accepted: 18.02.2023. Published: 28.04.2023; Retracted: August 30, 2023

This work is licensed under a Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0).

Retraction Note
The Editors have retracted the following article:

Ahmeti, G. B., Morina, B., Georgiev, G., & Gontarev, S. (2023). The Relations Between Blood Pressure and Handgrip
Strength in Children. Physical Education Theory and Methodology, 23(2), 207-213.
https://doi.org/10.17309/tmfv.2023.2.08

Following the publication of the article, the Organizata pér Rritjen e Taldtsé né Arsim - ORCA contacted the

journal. Upon editorial follow-up, similarities were noted between this article and a previous publication by another
group (“Handgrip Strength and Blood Pressure in Children and Adolescents: Evidence From NHANES 2011 to
2014”, published in the American Journal of Hypertension in 2018, by Zhang, R., Li, C., Liu, T., Zheng, L., & Li, S.).
Considering these issues, the Editors retract this article. The authors don’t agree with the retraction.

We have been informed in our decision-making by our policy on publishing ethics and COPE guidelines.

The retracted article will remain online to maintain the scholarly record, but it will be digitally watermarked on each
page as “Retracted”



https://pubmed.ncbi.nlm.nih.gov/?term=Ahmeti+GB&cauthor_id=34202379
https://pubmed.ncbi.nlm.nih.gov/?term=Ahmeti+GB&cauthor_id=34202379
https://doi.org/10.17309/tmfv.2023.2.08
http://creativecommons.org/licenses/by/4.0

Teoria ta Metodika Fizicnogo Vihovanna

Teopia Ta MeToAanKa $i3NYHOro BUXOBaHHA
Physical Education Theory and Methodology

ISSN 1993-7989 (print)
ISSN 1993-7997 (online)
ISSN-L 1993-7989

ORIGINAL SCIENTIFIC ARTICLE

ISOLATED AND COMBINED EFFECT OF STRENGTH TRAINING AND SPECIFIC
STRENGTH TRAINING ON PERFORMANCE LEVELS AMONG ARCHERS

Arun Kumar Chatla'#*“P; K Venkata Narasimha Rao**5¢, Deepak Pandey'45¢,
Laishram Shila Devi'*® and Vaddepalley Satyanarayana®*8¢

'"Lovely Professional University
*Central University of Odisha
*Osmania University

Authors’ Contribution: A - Study design; B - Data collection; C - Statistical analysis; D — Manuscript Preparation; E - Funds Collection

Corresponding Author: Arun Kumar Chatla, Email: arunkumarchatla@gmail.com

Accepted for Publication: March 18, 2023
Published: April 28, 2023

DOI: 10.17309/tmfv.2023.2.09

Abstract

Study purpose. The purpose of the study was to find out the impact of isolated and combined effect of Specific
Strength Training, Strength Training, and Combined Strength Training on the performance levels among archers.

Materials and methods. Quantitative research study and non-random sampling method used for the study, a total
of sixty (N=60) archers from various archery academies across India aged between 20.5+3.8 years were divided into
four groups — Control Group (CG), Specific Strength Training Group (SSTG), Strength Training Group (STG) and
Combined Strength Training Group (CTG) received 12 weeks of training schedule. SSTG & STG received alternate
days/week where as CTG received alternate days of strength and specific training schedule.

Results. The results of the data were analysed using Analysis of Covariance (ANCOVA) followed by Bonferroni post
hoc test and showed that the implementation of training methods significantly impacted the scoring performance
index among the archer groups (S5T<0.05, ST<0.05 and CT<0.05). The combined training group achieved highest
performance index following strength training and specific strength training. However, no significant improvement
in scoring performance index was found in the control group.

Conclusions. This research is an evidence that combination of training with shooting is necessary for improving the

performance index among archers.

Keywords: isolated, combined, specific strength training, strength training, combined training.

Introduction

Archery is an individual recreational and competitive
sport involves Power, Strength, Strength Endurance and Sta-
bility among the competing archers. In Archery mostly the
upper body muscles were involved which are generally mus-
cles recruiting Shoulder girdle (Mann & Littke, 1989) and arm
muscles such as rhomboids, Trapezius, Deltoid, biceps, triceps
etc. During shooting process, the archer has to hold the bow
with his one arm extended towards the target which is then
statically held by maintaining the force where in the string is
pulled towards the reference point dynamically loading the
strength through the back muscles and maintaining the force

© Chatla, A. K., Narasimha Rao, K'V,, Pandey, D, Devi, L. S., &
Satyanarayana, V., 2023.
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until the arrow is released dynamically executed by the draw
arm/other arm (Leroyer, Van Hoecke, & Helal, 1993).

The archery shot cycle classified into eleven basic steps
which indulges extreme muscular contraction and exhaus-
tion due to repeated shot cycle execution during shooting.
During this rigorous shooting archer generally experiences
high static tremors as the number of arrows shot in a ses-
sion increases due to the increased muscular force utilization
with the decreased muscular strength and endurance of the
specified group of muscles (Laishram, Kumar, & Sandhu,
2008; Satti, Mohan, & Chatla, 2022). The important pre req-
uisite for an archer to develop is the strength, strength en-
durance, power and stability among the upper arm muscles.

Strength is one of the component which plays vital role
in the performance of an archer (Sharma, Singh, & Singh,
2015). The strength of the arm muscles helps in preventing
the tremors during the aiming process and also helps in de-
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laying & overcoming the fatigue developed the repetitive shot
process (Laishram, Kumar, & Sandhu, 2008; Lin, et al., 2010).
Strength also plays vital role in the control of bow during the
draw, hold & aiming phases of the shot cycle. The successful
application of the forces and its distribution among the arms
results in the success of an archer’s performance (Lin et al.,
2010). Resistance training in recent years had become one of
the pre requisite for the development of general fitness, spe-
cific fitness and athletic conditional ability (Fleck & Kraemer,
1997). The sport specific resistance training should be an inte-
gral component for sport preparation which targets through
the direct enhancement of specific muscular strength also
facilitates improvement in sporting performance of specified
sport (Syahputra & Pelana, 2021; Devi, Chatla, Pandey, Kaur,
& Devi, 2022). The second important component of which
performance of an archer determines is the Strength endur-
ance (Ertan, Kentel, & Tiimer, 2003; Landers et al., 1994; Lin
etal., 2010). Strength endurance is the ability of an archer to
perform shooting under the conditions of fatigue. Repeti-
tive and greater volume of shooting of arrows increases the
endurance of an archer there by delaying the onset of fa-
tigue. Strength endurance also plays vital role in increasing
the fatigue resistance of recruiting muscles which helps in the
performance (Lin et al., 2010; Prasetyo & Siswantoyo, 2018).

Plyometric exercises which helps in the development of
power ability among the recruiting muscles, this type of ex-
ercises employs quick action involving powerful movement
of the muscle with stretch followed by concentric shortening
muscular cycle (Ahmad et al., 2013; Dhawale et al., 2018).
The major muscles which are used in archery for the ini-
tial outburst of power ability are the triceps, biceps, trape-
zius and posterior deltoid muscles (Ertan, Kentel, & Tiimer,
2003). The plyometric exercises are adapted into the archer
in order to prevent acute or chronic injuries development as
archery is generally considered as the closed kinetic chain
movement for repetitive use of the same muscles for the
activity (Chelly et al., 2014; Lin, et al., 2010).

Stability is one of the key pre requisite variable for the
consistency and reliability of the scores in archery. The stabil-
ity involves the postural, core and upper body stability which
can be observed for the consistency in shooting. The postural
& core stability plays vital role in shot cycle execution with ac-
curacy & elite performance. During the shot cycle in archery,
one arm exerts dynamic pulling of the bowstring towards the
reference point by flexing the elbow, the other arm pushes the
bow with extended elbow position to the target, along with
being statically held the position in the direction of target un-
til release of arrow from the bow window. When archers draw
the bow and aim at the target, they try to maintain stability at
the highest level possible by minimizing tremors while main-
taining a still posture of the trunk and arms.

Considering the simultaneous prospective of strength,
endurance, stability and power coupling with the shooting
consistency and rhythmical ability, the study focussed on
the isolated and combined effect of strength training and
specific strength training on the shooting ability.

Materials and methods

Participants

A total of sixty (N=60) archers including both male
and female, aged between 20.5+3.8 years were recruited

from various parts of India (Telangana, Andhra Pradesh,
Karnataka, Tamil Nadu) for the study. The archers were
reported for not having any acute and chronic pathological
conditions for 6 months prior to the conduct of the study.
Archers observed to be in the specific discipline (Recurve or
Compound event) of their training for at least 3 years before
shortlisting. Archers were both from recurve and compound
divisions with medallists or participation at national level
tournaments were recruited.

Study design

All the procedures performed under the study was
in accordance with the Ethical Standards laid down by
the Institutional Human Ethical committee. The research
protocol was approved by the Institutional Ethics Committee
for Biomedical Research (Institute of Genetics and Hospital
for Genetic Diseases, Osmania University, O.No: 28/
IEC/IOG/OU/18 dated: 05-02-2018). Archers training at
different archery academies across India along with their
coaches were approached and written consent form was
taken from them explaining the aims and objectives of the
research study. Archers who are willing to participate were
segregated into four groups i.e., Control Group {CG} (n=15),
Strength Training Group {STG} (n=15), Specific Strength
Training Group {SSTG} (n=15) and Combined Training
Group {CTG} (n=15). The Archers underwent 12 weeks
of training schedule with Strength Training and Specific
Strength Training Groups received alternate days of training
viz., in Table 1, 2. The Combined Training group received
alternate days of strength and specific strength training
wherein the control group underwent their routine training
schedule under Fig. 1. The data was obtained using data
collection sheet at the beginning and the end of sessions
their performance was assessed and reported.

Study setting

The study setting of different groups were conducted at
four private academies run by NIS qualified Coaches. Ini-
tially one-week work shop was made mandatory for incor-
poration and inoculation of the training methodology for
the respective coaches and strength training experts super-
vising the archers. The coaches & strength training experts
were randomly assigned with the training schedule and were
periodically supervised by the research investigator for ap-
propriate information transfer and training modification.
Initially before adaptation of training schedule the scoring
of 72 arrows at 70-meter distance for recurve on standard
122 centimetres target face and compound division 50-me-
ter distance on standard 80 centimetres target face with min-
imum score of 5 points was recorded accordance with the
world archery rule. The scores of 72 arrows were recorded
periodically before training and end of training programme
i.e., after 12 weeks. The scores were collected at their regular
practice venue and were evaluated. The technical and tactical
training of the coaches remained unchanged.

Statistical analysis

The statistical analysis of the results was analysed based
on SPSS software (version 21.0: SPSS Inc, Chicago, Illinois,
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Table 1. 12-weeks Strength Training Schedule for archers

Type

Strength Training Group (Monday, Wednesday and Friday)

Week 1-4

Week 5-8

Week 9-12

Warmup (15 min)

Cardio endurance (8 min)

Cardio endurance (8 min)

Dynamic Stretching (7 min) Dynamic Stretching (7 min)

Cardio endurance (8 min)
Dynamic Stretching (7 min)

Strength Training (45 min)
Initially 1 RM of each archer is determined - resistance for both Lower & Upper body 50-70% of 1 RM

Lower Body: (15 min)
{8-10 Reps X 3 sets}

1. Quadriceps

2. Glute Muscles

3. Calf Muscle

4. Hamstring Muscles

1. Goblet Squats with

Fixed or Varied Resist.
2. Hip Hinge with Varied 2.

Resist.
3. Calf Raise with fixed
Resist.

1. Smith varied Resistance

Squats.

Dead Lifts with varied

resist.

3. Calf Raise with varied
Resist

1. Smith varied Resistance Squats.
2. Dead Lifts with varied resist.
3. Calf Raise with varied Resist.

Upper Body: (20 Min)

{10-12 Reps X 3 Sets}

1. Posterior Deltoid, Latissimus
Dorsi, Triceps

2. Anterior Deltoid, Trapezius,
Pectoralis Major, Biceps

3. Lateral Deltoid and

1. Rowing machine
with Fixed or Varied
Resistance

2. Push ups with Varied

Elbow Position

3. Lateral Rises with varied

Resistance

1. Bent over Rowing with
Fixed or Varied Resist.
dumbbells
Rare Deltoid Flies

2. Resistance Push ups with
Varied Elbow Position.
Front Raises with

1. Bent over Rowing with Fixed or
Varied Resist. Barbell
Inclined French press
Rare Deltoid Flies

2. Chest press machine with
varied resistance.
Front Raises with Resistance

Supraspinatus Resistance Bicep curls
3. lateral Raises with varied 3. lateral Raises with varied
resistance resistance
Lower Back & Core Group: Plank hold Abdominal V Hold Abdominal V Hold
(10 Min) Abdominal Crunches Abdominal Crunches Abdominal Crunches

{8-10 Reps X 3 Sets}

1. Rectus abdominis

2. External oblique, Internal
oblique, transverse abdominis

3. Longissimus and Quadratus
Lumborum

1
2.
3. LegRaises
4. Side Planks
5

Flying Pose on abdomen

Flying Pose on abdomen
Side Plank with one

L

other folded at elbow.

complete arm extended and

Flying Pose on abdomen

Side Plank with one complete
arm extended and other folded
at elbow

L

Cool-down

Static Stretches from toe to head is followed by holding the pose for 5 seconds

Table 2. 12-weeks of Specific Strength Training Schedule for archers

Specific Strength Training (Tuesday, Thursday and Saturday)

Type

1-4 Weeks

5-8 weeks

8-12 Weeks

With Bow (30 1.

Thera band Exercises: Both the 1.

One Hand Bow Holding -

One Hand Bow Holding -

min) hands different positions {target, different positions {target,
Half Draw hold - overhead} - (8-10 Reps x 2 Sets) overhead} - (8-10 Reps x 3 Sets)
(8-10 Reps x 3 Sets) 2. Half Draw hold for 45 seconds - Half Draw hold for 45 seconds -
Full Draw Hold - (6 Reps x Sets) (8 Reps x 3 Sets)
(8-10 Reps x 3 Sets) 3. Full Draw hold for 60 seconds - Full Draw hold for 60 seconds —
Over Draw Hold - (6 Reps x 2 sets) shift the balance (8 Reps x 3 sets) shift the balance
(8-10 Reps x 3 Sets) from one leg to other front, back, from one leg to other front, back,
Backwards Draw hold - sideways sideways
(8-10 Reps x 3 Sets) 4. Over draw and hold for 45 seconds Over draw and hold for
— (6 Reps x 2 sets) 45 seconds - (8 Reps x 3 sets)
5. Pulling Backwards - Pulling Backwards -
(6 Reps x 2 Sets) (8 Reps x 3 Sets)
Without Bow 1. Static Strap - the strap length 1. Static Strap - the strap length Static Strap - the strap length

(20 min)

maintained at 80% of draw length
of specified archer - hold for
15 seconds (4 Reps x 2 Sets)

Single arm hold - Side Plank with 2.

one complete arm extended and
other folded at elbow — Started
with Bow Arm for 2 min hold
and other arm with 1 min hold

maintained at 80% of draw length
of specified archer - hold for

30 seconds (6 Reps x 2 Sets)
Single arm hold - Side Plank with
one complete arm extended and
other folded at elbow - Started
with Bow Arm for 3 min hold and
other arm with 1.5 min hold

maintained at 80% of draw length
of specified archer - hold for

30 seconds (8 Reps x 3 Sets)
Single arm hold - Side Plank with
one complete arm extended and
other folded at elbow - Started
with Bow Arm for 4 min hold and
other arm with 2 min hold

Cooling Down  Static Stretches from toe to head is followed by holding the pose for 5 seconds followed by Partner stretching for
complete relaxation

(15 min)

216



Chatla, A. K., Narasimha Rao, KV., Pandey, D., Devi, L. S., & Satyanarayana, V. (2023). Isolated and Combined Effect of Strength
Training and Specific Strength Training on Performance Levels Among Archers

Healthy Archers N=60

) 4

Participants were informed about the study, data
collection procedure and written informed consent taken

)

!

Control Group
(n=15)

\

Strength training
Group (n=15)

\

Combined Group
n=15)

}

Specific Strength
Training Group (n=15)

1

Strength training, specific strength training group and combined
group received 12 weeks of training programme

Strength ability, 72 Arrows Scoring was taken Pre and Post 12
weeks of training interception.

Fig 1. Schematic Representation of Research Protocol

USA). The data was presented on Mean + Standard Deviation.
The results were statistically analysed through paired t
test to determine the effect of the training schedule on the
performance ability and ANOVA followed by Bonferroni
Post hoc test was adapted to differentiate among the groups
with the level of significance was fixed at 0.05 level.

Results

The data of pre-test and post-test were arranged and
tabulated for further treatment. For the research investigation,
the researcher divided the players into four groups. For
testing the significance effect of strength training, specific
strength training and combined training on the scoring
ability of archers (t) test was employed to determine the
difference between in the performance between pre-test and
post-test means of each group which was presented in the
following Table 3. Significant at 0.05 level of confidence.

From table 3 is clearly stated that, the obtained t test
values 12.243, 12.866 and 16.725 of Specific Strength
Training Group, Strength training group and combined
training group respectively, were greater than the table value
2.45 at 0.05, whereas the control group t test value 1.24 is
less than the table value. Thus SSTG, STG and Combined
training group had significantly effects the shooting/scoring
ability among archers.

Assessing the major impact of the training methods on
the scoring/shooting performance index Analysis of Co-
variance was employed with Bonferroni post hoc test.

Table 4 indicated that the F ratio value was 111.512
greater than table value 2.758 with df. 3 and 55 at 0.05 level.
Thus result of the study indicated that there was significant
difference exist among the adjusted post-test means of
Control group, Specific Strength Training Group, Strength
Training Group and Combined training group on the
scoring/shooting ability among archers.

Table 3. Mean, standard deviation and dependent ¢’ test for the pre and post test on shooting ability among control group,
Specific Strength Training Group, Strength training group and combined training group

Test Control Group SSTG STG CTG
Pre Test (mean + SD) 531.20 £ 14.958 535.33 £12.965 533.44 +7.04 536.13 £ 8.68
Post Test (mean + SD) 537.27 +9.896 557.93 + 10.068 568.35 + 8.62 591.60 + 10.49
Paired t-test 1.24 12.243 12.866 16.725

Table t-value = 2.45
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Table 4. Analysis of Covariance on shooting/scoring ability among Control Group, Specific Strength Training Group,

Strength Training Group and Combined Training Group

Group Pre Test Post Test Adj.Post Source SumSS Df MeanSS F P Value
CG 531.20 + 14.958 537.27 £9.896 532.635
Between 25772971 3 8590.990
SSTG 535.33 + 12.965 557.93 +10.068  557.385
111.512  0.0001
STG 533.44 +7.04 568.35 + 8.62 569.10
With in 4237.244 55 77.041
CG 536.13 + 8.68 591.60 + 10.49 590.68

Significant at 0.05 level of confidence

Table 5. p-value of Adjusted Post Mean difference and p-values

among Control Group, Specific Strength Training Group,

Strength Training Group and Combined Training Group with Bonferroni Correction a value at 0.00833

Adjusted Post Test Mean :
. Mean Difference P Value Bor.lferronl
CG SSTG STG CTG correction a-Value
532.635 557.385 - - 24.75 0.00015
532.635 - 569.10 - 36.465 0.0001
532.635 - - 590.68 58.045 0.00001
0.00833
- 557.385 569.10 - 11.715 0.0034
- 557.385 - 590.68 33.295 0.0001
- - 569.10 590.68 21.58 0.00012
Significant at 0.05 level of confidence
600
590 1
8 580
T>u 570
> 560
o 550
@ 540
& 530
< 520
510
500
CG SSTG STG CTG
OPre 531,2 535,33 533,93 536,133
mPost 537,267 557,93 569 591,6
W Adjusted Post 532,635 557,385 569,1 590,68

Group

OPre @Post MAdjusted Post

Fig 2. Pre, Post and Adjusted post mean Score values of Control Group, Specific Strength Training Group, Strength
Training Group and Combined Training Group

The p-values of adjusted post-test mean difference
among the Control Group, Specific Strength Training Group,
Strength Training Group and Combined Training Group
were significantly less than Bonferroni corrected a-value at
0.00833 indicated that there is a significant difference exists
through the training methods on the scoring ability among
archers under table 5.

Discussions

The present study aimed at to find out the effect of
isolated and combined effect of Strength Training and Specific

Strength Training on the performance levels among archers.
The main research findings of the study suggested that there
was significant change in scoring ability among all the subjects
of various experimental groups such as Specific Strength
Training Group, Strength training group and Combined
Training Group under research protocol which was carried
out for period of 12 weeks of innervation and its impact on
the performance levels of archers with that of control group.
This suggests that there is a significant impact of training
methods among the three groups SSTE, STG and CTG.

The results conform with the findings of (Sharma, Singh,
& Singh, 2015) have studied on the effect of 6 weeks training
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on the development of static strength among archery
players. Dhawale, Yeole and Jedhe (2018) also found out the
effect of upper extremities plyometric training on strength
and accuracy among performance levels of archery players.
Whereas (Humaid, 2014) had investigated that the impact
of Arm muscle strength, Draw length and technique on
the Achievement levels among archers. The above research
studies indicated that there is significant impact on the
performance index through strength training.

Lin et al. (2010) signified the importance of muscles
used in the archery are of the shoulders and upper back such
as rhomboids, levator scapulae, trapezius, deltoid (Anterior,
posterior and lateral), latissimus dorsi and the mostimportant
stabilizer rotator cuff muscles (supraspinatus, infraspinatus,
teres minor and subscapularis). As there is a need of
maintaining a proper stability during archery shooting,
muscles belonging to the upper extremities are the utmost
responsible and should be activated contrary with the lower
extremities (Ertan, 2009). These upper muscles help to push,
pull and hold the bow until the arrow is released from the
bow window till it hits the specified target where in muscles
remain in the activated form. Laishram, Kumar, and Sandhu
(2008) and his associates studied the effect of strength
training among the upper extremities targets the building of
strength among major muscles such as Trapezius, Pectoralis
major, biceps, triceps, deltoid and stabilizers such as rotator
cuff muscles ensures the prevention of tremors and stability
during shooting and consistency of scores among archers.

Conclusion

The principle conclusion based on the current research
study shows the implementation of strength and specific
strength training can progressively improve the performance
index of archers. It was also signified that Combined Strength
Training had greater impact on the performance index
among archers. The findings of this study could potentially
be applied for future studies extrapolating with the yogic
practices.
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OKPEMWI | KOMBIHOBAHUIA BNJIMB CUIOBUX
TPEHYBAHD I CMEUIAJIbHUX CUNTOBUX TPEHYBAHDb
HA PIBHI NTOKA3HUKIB NYYHUKIB

Apyn Kymap Yarna'4®<P, K. Benkara Hapacimxa Pao®*®C, ITanai [Jimax'4?C,
JTaitmpawm IlInna [TeBi'A*¢, Bagnenanne CatbssHapassHa’ B¢

'TIpexpacumit mpodecirtHnit yHiBepcuTeT

“Ilentpanbunit yHiBepcuret Opinra

*OcMaHCbKNMI yHiBepcUTeT

ABTOpPCHKMIT BKTAJ: A — Am3aitH gocnipkenHs; B — 36ip ganux; C - crarananis; D — migrotoska pykormucy; E — 36ip komtis

Pedepar. Crarra: 7 c., 5 Tab1., 2 puc., 17 mxeper.

Merta gocnimxeHHs. MeTow ZOCIipKeHHs 0Y/I0 3’ICyBaTy BIUIMB OKPEMOTO Ta KOMOIHOBAHOTO epeKTy CIIeliaIbHIX CHUIO-
BUX TPeHYBaHb, CUJIOBMX TPEHYBaHb i KOMOiHOBaHMX CM/IOBMX TPEHYBaHb Ha PiBHI OKa3HMUKIB Ty YHUKIB.

Marepianu Ta MeTogu. Y [OCi/PKeHH] BUKOPYCTOBYBa/IM KiNbKiCHe TOCTi/[)KEHHA Ta METOJ] HeBUITaIKOBOI BUOipKH, 3araioMm
wictaecat (N=60) ny4Hukis i3 pisHux akameMiit cTpib6u 3 yka 3 ycix perionis Inpii Bikom 20,5+3,8 pokiB po3mominmmm Ha 40-
TUpH Tpyny: KoHTponbHa rpyna (KI'), rpyma crienianbanx cunosux tpenysanb (ICCT), rpyna cunosux tpenysanb (I'CT) i rpyma
koMbiHOBaHuX cuoByx TpeHyBanb (I'KT), i Bonu orpumanu 12-tiokHesuit posknag rpenyanb. 'CCT ta I'CT orpumysanu mo-
4eprosi AHi/TIDKAEHD, ToAl Ak 'KCT orpumarna nmodeprosi gHi rpadika CulIoOBUX TPEHYBAHb i Cllellia/IbHUX TPEHYBaHb.

Pesynbratu. Pesynpraty manmx 6ym/1 IIpoaHasni3oBaHi 3a JomoMororw KosapiariiHoro anamisy (ANCOVA) 3 HacTynmHIM
arocrepiopHnM Kputepiem BoH(peppoHi Ta mokasa, 0 BIPOBA/PKEHHS METO/IB TPeHyBaHHs CTaTUCTUYHO 3HAYYIIO BIUIUHY-
710 Ha iHJeKc pe3yabTaTUBHOCTI B rpymax nydnnkis (CCT<0,05, CT<0,05 Ta KT<0,05). Ipymna koM6iHOBaHMX TPeHYBaHb HOCSITIA
HAJBUIIOTO iHJEKCY Pe3yNbTaTMBHOCTI IiC/Is CMIOBUX TPEHYBAHD i CIelialbHUX CUTIOBUX TpeHyBaHb. IIpoTe B KOHTPO/IbHI
IPyIi CTaTUCTMYHO 3HAYYILOTO IOKPAIleHHs iHJeKCY Pe3y/IbTaTUBHOCTI He BUABJIEHO.

Bucnosku. Ile focimpKeHHA € J0Ka30M TOTO, 11J0 IOEJHAHHA TPEHYBaHb 31 CTpi)Ib6OIO € HeoOXimHUM 11 MTOKpalleHHA iH-
JeKCy Pe3y/IbTaTUBHOCTI IyYHUKIB.

KirouoBi cmoBa: oxpemuit, KOMOiHOBaHMIL, CIIeljiaIbHi CUIOBI TPEHYBaHHs, CUIOBI TPeHYBaHHsA, KOMOIHOBaHI TpeHYBaHH.
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Abstract

Study purpose. The aim of this study was to find out the performance, acceptability and effectiveness of teaching

social dance using an aerobics approach among students.

Materials and methods. In this study, quantitative research with a descriptive-evaluative and experimental

research design (ERD) was used to determine the level of dance of cha-cha and samba social dances by two groups

of participants (control and experimental groups). The researcher used a total enumeration of fourth-year and
third-year students taking the Bachelor in Secondary Education major in MAPEH, using traditional and aerobics
approaches. The aerobics approach was used to teach the experimental group, which included nonstop disco music in
cha-cha-cha and samba as well as warm-up and cool-down exercises. The same social dance was taught to the control
group, which used the traditional method of counting 8 sets of beats: 1, 2, 3, 4, 5, 6,7, 8, 6, 5, 4, 3, 2, 1. Both the
traditional and aerobic approaches were taught for 40 minutes each.

Results. The findings reveal significant differences in dance performance, acceptability, and effectiveness between the
control group using a traditional approach and the experimental group using an aerobics approach.

Conclusions. Aerobics is recommended in teaching social dance to facilitate better learning because it allows students
to learn at their own pace and according to their own interests and needs.

Keywords: aerobics, approach, social dance, teaching, traditional.

Introduction

Despite a series of changes over time, social dancing has
become a part of people’s lifestyle, culture, and socialization.
The appreciation for social dancing has been passed down
from generation to generation. It has become a classic dance
that has achieved a specific genre all its own. Despite changes
in its style, it remains the most appreciated and acceptable
dance ever. It has surpassed the test of time and changed the
tastes and preferences of different generations (Georgios,
2018; Gilbert, 2015).

Ballroom dancing is a live activity that is affected by
events and perceptive to what is happening all around it,
not a world-cut oft pastime. The dancing scene has been
affected by changes in fashion, war, increasing interest in
a certain foreign nation, pop music, more travel options,
social upheavals, and the acceptance of film or television
music (Malamov, 2020).

The best way to understand how dance and dance styles
evolved and are still evolving across time and between cultures
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istoread scholarly books on the subject. The core of dance sport
still consists of five Latin and five Standard dances. Couples
perform each of these dances according to the required music
and tempo, using proper technique as well as poise, power,
floor craft, and other qualities that speak to the caliber of their
dancing. The samba, cha-cha, rumba, paso doble, and jive are
the five Latin dances (DanceSports Club, 2016).

According to Bubnis (2019), aerobics is currently widely
popular on a global scale. Numerous fitness, exercise, and
social aficionados attempt to incorporate these activities into
their daily life. The interest and excitement of the dancers
are maintained by uninterrupted disco music. The academic
community is working toward a policy on dance exercise
as part of their flag ceremony and other activities that aim
to develop the healthy lifestyles and holistic well-being of
students, faculty, and staff. This policy will apply to academic
institutions at the elementary, secondary, and tertiary levels.
Dance is also covered in the curriculum for subjects like
physical education and Music Art Physical Education and
Health (MAPEH), as well as during intermissions and school
event competitions (Kohl & Cook, 2013).

Moreover, Patel et al. (2017) stated that aerobics is a
form of physical exercise that combines rhythmic aerobic
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exercise with stretching and strength training routines with
the goal of improving all elements of fitness (flexibility,
muscular strength, and cardio-vascular fitness). It is usu-
ally performed to music and may be practiced in a group
setting led by an instructor (a fitness professional). A well-
balanced aerobics class will have five components: warm-up
(5-10 minutes), cardio-vascular conditioning (25-30 min-
utes), muscular strength and conditioning (10-15 minutes),
cool-down (5-8 minutes), and stretching and flexibility
(5-8 minutes).

According to the same source, aerobic gymnastics, also
known as sport aerobics and competitive gymnastics, may
combine complicated choreography, rhythmic gymnastics,
and acrobatic gymnastics with parts of aerobics.

Teachers are essential in improving learning because
they give students the chance to study in a number of ways
(Mainwaring & Krasnow, 2010). The instructor creates the
environment or motivational climate while presenting the
content and influencing how the students comprehend and
apply it. Teixeira et al. (2012) explained that in a setting
that is both demanding and engaging, students learn more
successfully. Students may lose interest and motivation if the
lesson speed is too slow or the goals are too simple. If the
goals are too challenging or the pace is too fast, students may
grow worried and frustrated. The teacher’s job is to strike a
balance and foster a fun and stimulating environment.

Some people learn better through association, while
others learn better through experimentation; some people
respond well to visual simulation, while others respond well
to auditory stimuli. This is why teachers should use new ways
of teaching that fit the learning styles, skills, and abilities of
their students in order to get their attention and get them
involved (Fadare et al., 2021; Abdulrahaman et al., 2020).

Teachers can encourage the use of a variety of strategies
to learn material and increase the speed and accuracy of
these strategies. Finally, looking to the psychological realm, a
dance class can incorporate methods to enhance self-esteem
and self-efficacy. Verbal communication, body language,
and tone all convey the teacher’s attitude.

According to Soot and Viskus (2014), dance is an
intellectual, physical, and sensorial response to world
experiences, as suggested by Bannon (2010). She argues
that the integration of our physical, intellectual, and
emotional selves that can occur in learning dance has been
advocated by many theorists and practitioners as essential
to understanding the holistic benefits of education in and
through dance. The pedagogical practice of dance education
has, during the past few decades, changed considerably
(S66t & Leijen, 2012).

The ability to investigate, analyze, and synthesize is
a must for anybody involved in dance, and knowledge of
dance art as a science in general supports the development of
modern dance teachers. However, a dance instructor isalso a
researcher in that he is concerned with the whole individual.
Sims and Erwin (2012) note that all of the higher education
dance instructors who took part in their study indicated that
they had adopted the instructional strategies and practices
of their prior instructors. To ensure that these traditions are
passed down from generation to generation, it is crucial for
the dance community to ensure that all dance instructors
use management and teaching techniques that are both
successful and efficient.

According to Salo (2019), many people who engage in
dance as participants, artists, observers, and critical thinkers
in contexts that are relevant to their own life gain confidence
as students and as useful group members. and Risner &
Stinson (2010) also identify other distinctions, along socio-
cultural ones, in addition to intercultural ones.

Dance students, especially younger ones, frequently
bring problems from their dailylives to class, and itis up to the
instructor to either ignore them or find answers. Therefore,
dance as a practice serves as rehabilitation for both the
person and the community. Dance may be therapeutic, but
social work’s main objective cannot be seen as required. Art
can be therapeutic on its own, without the help of therapy,
and unintentionally solve many social issues (Risner, 2009).

The purpose of this study is to evaluate the performance,
acceptability, and efficacy of teaching social dancing to fourth
and third-year MAPEH students majoring in secondary
education.

Materials and methods

Study participants

The researcher used a total enumeration of 60 partici-
pants of third and fourth year students taking up bachelor of
secondary education major in MAPEH in Mindanao State
University, Maguindanao. The participants were randomly
divided into experimental and controlled group. The writ-
ten permission of the participants of all to participate in this
research was obtained, as well as the consent.The purpose
of the research was explained and clarity were made top all
participants. Subject characteristics are presented in Table 1.

Table 1. Distribution of the participants according to Group

Group Frequency
Controlled Group 30
Experimental Group 30
Total 60
Statistical analysis

Instruments

To answer the problems formulated in the study, the data
gathered was subjected to and analyzed through descriptive
statistics, particularly means to determine the level of dance
performance, level of acceptability, and level of effectiveness
of teaching social dance through traditional and aerobics
approaches. Trochim (2006) states that descriptive statistics are
used to describe the basic features of the data in a study. They
provide simple summaries about the sample and the measures.

Inanalyzing thelevel of dance performance, acceptability
level, and level of effectiveness in teaching cha-cha-cha and
samba, mean scores were used, respectively.

In analyzing the significant difference in dance perfor-
mance between the controlled and experimental groups, a
t-test was used.

The t-test was also used to determine whether there was a
significant difference in the acceptability level of approaches.

According to Saltikov (2014), the t-test for independent
means is a commonly used inferential test of the significance
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of the difference between two means based on two indepen-
dent, unrelated groups. These are two different groups, such
as males and females, or those who received a treatment
and those who did not. According, the t-test is used to de-
termine a p-value that indicates how likely we could have
gotten the result by chance if, in fact, the null hypothesis
were true (i.e., no difference in the population). By conven-
tion, if there is less than a 5% chance of getting the observed
differences by chance, we reject the null hypothesis and say
we found a statistically significant difference between the
two groups.

All statistical tools that were used in testing the hypothe-
ses were set at a 0.05 level of significance

Data Gathering Instruments

Two different sets of research tools were used by the
researcher. These were the standardized social dance
evaluation criteria that had been marginally altered to suit
the study.

The panel of experts utilized the modified Standardized
Rubric for Evaluating Social Dance as a reference while as-
sessing and rating the participants’ performances. The ru-
bric was created using sets of rubrics from Hanson (2008)
“Learning Through the Arts” The experts were given the
survey questionnaire sets, and their opinions and sugges-
tions were taken into consideration. To find out how well
aerobics can be used to teach social dance, a group of profes-
sionals who are skilled at dancing and instructing cha-cha

and samba dance filled out and assessed the first set of survey
questions.

Two (2) components made up the second set of survey
forms that the students completed. The acceptability of
teaching social dance, notably the cha-cha-cha and samba,
using an aerobics approach in the experimental group is
covered in part one (1). The degree of effectiveness of the
aforementioned strategy is the subject of part two (2). Bias
was avoided by having participants and five (5) experts judge
the success of teaching social dancing. The questions were
answered on a five-point Likert-style scale by the researcher.
Both textual and tabular presentations of the data were made.

Results

The interpretations of the research findings are present-
ed in this chapter. The information was gathered from the
findings of an experimental study that taught social danc-
ing to third- and fourth-year physical education students.
The experimental and control groups were created by ran-
domly dividing the groups utilizing traditional and aerobic
methods.

Table 2 presents the performance level of the control
group and experimental group using traditional and aerobics
approaches to teaching.

Data shows that the level of dance performance in
the control group with a traditional approach got a grand
mean of 2.85, which is interpreted as “satisfactory”. It
means that the controlled group in the traditional approach

Table 2. Level of Dance Performance of Students using Traditional and Aerobics Approaches

. Mean (TA) . Mean (AA) .
Indicators (n1=30) Inter pretation (n2=30) Inter- pretation

1. Executes proper alignment and posture throughout each 3.08 Satisfactory 3.77 Very satisfactory
exercise

2. Performs all exercises with proper weight distribution, 2.93 Satisfactory 3.65 Very satisfactory
performs each of the exercises with proper execution/
form/placement of the body (head, arms, torso, legs, feet),

3. Performs all sequences maintaining appropriate rhythm 2.99 Satisfactory 3.81 Very satisfactory
and tempo with the music

4. Maintains a high performance quality by dancing full out 2.96 Satisfactory 3.81 Very satisfactory
to the best of their abilities

5. Performs all movement with a high level of technique 2.88 Satisfactory 3.80 Very satisfactory

6. Performs the combination with no memory errors, 2.67 Satisfactory 3.64 Very satisfactory
performs complete dance with lots of confidence and
enthusiasm, making few errors.

7. Obtain a high level of technical mastery and work with 2.77 Satisfactory 3.71 Very satisfactory
group all the time.

8. The dancer demonstrates a clear sense of alignment, center 2.73 Satisfactory 3.74 Very satisfactory
control, flexibility and strength. He/she has a strong sense
of musicality and the ability to assimilate

9. The dancer demonstrates a high level of concentration, 2.73 Satisfactory 3.61 Very satisfactory
energy and confidence when executing movement

10. Performs a dance sequence that is creative, complete and 2.77 Satisfactory 3.76 Very satisfactory
displays lots of effort and practice.

Grand Mean 2.85 Satisfactory 3.73 Very satisfactory

Legend * TA - Traditional Approach AA - Aerobics Approach
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satisfactorily performs in terms of execution of proper
alignment and posture, weight distribution and placement
of body, sequencing and maintaining appropriate tempo and
rhythm with music, level of technique, quality of dancing,
performing with confidence, technical mastery, sense of
alignment, center control, and strength, sense of musicality,
and ability to assimilate, level of concentration, energy, and
confidence, and performing dance sequences creatively.

On the other hand, the level of dance performance of
the experimental group employing an aerobics approach
got a grand mean of 3.73, which is interpreted as “very
satisfactory”, including all the same indicators as mentioned
above.

Acceptability of Traditional and Aerobics
Approach in Teaching Social Dance

Tables 3 and 4 present the acceptability of two approaches
in teaching social dance.

Table 3 above presents the acceptability level of the
control group using the traditional approach to teaching
social dance, which obtained an overall section mean of 3.53
and was interpreted as “highly acceptable,” with all the other
indicators also being highly acceptable. It signifies that the
traditional approach is still highly acceptable among learners
of social dance, as it meets 88-99% of expectations.

Table 4 above shows the acceptability level of aerobics
approach in teaching social dance. It can be gleaned that

Table 3. Level of Acceptability of traditional approach in teaching social dance

Indicator Mean Interpretation

1. Using traditional counting 1,2,3,4,5,6,7,8, and counter counting 3.67 Highly Acceptable
8,7,6,5,4,3,2,1 for teaching cha cha cha and samba social dance

2. Incorporating counting in teaching social dance enhance self 3.53 Highly Acceptable
empowerment

3. Age and time appropriate for the instructional Approach 3.30 Moderate Acceptable
Develop articulated class lesson using counting help support student 3.47 Highly Acceptable
differences

5. Serving as a simple strategy to facilitate easy learning of social dance step. 3.53 Highly Acceptable

6. Serving as an approach in teaching social dance that can boost, stimulate, 3.53 Highly Acceptable
and sustain student’s interest all throughout the class session.

7. Feeling in control of the body and feel healthy and accept and feel 3.60 Highly Acceptable
curious.

8. Serving as a strategy that eliminates student’s boredom and optimizes 3.47 Highly Acceptable
participation in the task.

9. Finding traditional approach control over both physical body and mind 3.60 Highly Acceptable
and as rewarding.

10. Physically challenging but appealing, enjoys strong movement using 3.60 Highly Acceptable
arms, legs and knee in dancing. and develop dance mastery

Section Mean 3.53 Highly Acceptable

Table 4. Acceptability of aerobics approach in teaching social dance
Indicator Mean Interpretation

Using current modern music for teaching cha cha and samba social dance 4.83 Very Highly Acceptable

2. Incorporating of dance aerobics elements in teaching social dance enhance 4.67 Very Highly Acceptable
self empowerment

3. Suitable for all age and time appropriate for the instructional approach 4.57 Very Highly Acceptable

4. Develop articulated class lesson using innovation that support student 4.57 Very Highly Acceptable
differences

5. Serving as an innovative strategy to facilitate easy learning of social dance 4.83 Very Highly Acceptable
step especially the warm-up, exercise and step proper ending with cool
down exercise.

6. Serving as an approach in teaching social dance that can boost, stimulate, 4.70 Very Highly Acceptable
and sustain student’s interest all throughout the class session.

7. Feeling in control of the body and feel healthy and accept and feel curious. 4.67 Very Highly Acceptable

8. Serving as a strategy that eliminates student’s boredom and optimizes 4.57 Very Highly Acceptable
participation in the task.

9. Finding aerobics approach control over both physical body and mind and as 4.60 Very Highly Acceptable
rewarding

10. Physically challenging but appealing, enjoys strong movement using arms, 4.73 Very Highly Acceptable
legs and knee in dancing.

Section Mean 4.67 Very Highly Acceptable
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a section mean of 4.67 was obtained which is described as
“very highly acceptable”

This means aerobics approach in teaching social dance
is “very highly acceptable” to the experimental group.

Level of Effectiveness of Teaching Social Dance

The succeeding tables (5-6) present the level of
effectiveness of teaching social dance with two approaches.

Table 5 shows the experts’ and students’ ratings on the ef-
fectiveness of teaching social dance employing a traditional

approach with a mean of 3.60 and is interpreted as “highly ef-
fective” It means that the teacher using the traditional approach
is highly effective in teaching students through acquiring skills,
mastery, and retention; facilitating easy learning through
counting; establishing joy in an engaging learning environ-
ment; developing correct timing; ensuring student participa-
tion; improving focus and attention of students; developing
proper projection; eradicating students’ boredom; providing
enjoyment; and teaching students the essence, elements, and
purpose of learning social dance. Therefore, using the tradi-
tional approach meets 88-89% of expectations.

Table 5. Mean and Interpretation of Effectiveness of Traditional Approach in Teaching Social Dance

Indicator Mean Interpretation
1. Teacher uses his knowledge of dance to aid student in acquiring skills and Facilitates 3.94 Highly effective
mastery and retention of the social dances (cha cha & samba) steps among students by
using counting approach in a sets of 8.
2. Creates, performs, critically analyzes and interprets and evaluates works of dancer. 3.60 Highly effective
Facilitates easy learning of the social dance through counting approach in a set of 8.
3. Teacher establish joy in engaging learning environment that meet the opportunity to 3.66 Highly effective
learn, boosts, stimulates, and sustains the interest and enthusiasm of the students in
learning the dance all throughout the class session..
4. Develops correct timing and able the students to perform the dance n-sync with the beat 3.57 Highly effective
and rhythm of the music with the aid of counting in mind through a set of 8 beats.
5. Ensures student participation, support student learning and growth. 3.57 Highly effective
6. Improves focus and attention of students on the task, utilize variety of resources 3.37 Moderately effective
and employ diverse strategies that enable student maximized learning through
counting.1,2,3,4,5,6,7,8,and counter counting 8,7,6,5,4,3,2,1.
7. Develops proper projection, grace, poise, and body alignment 3.51 Highly effective
8. Eradicates student’s boredom on learning the social dance and allows session a means for 3.49 Highly effective
research to improve the teaching and learning processes with the aid of counting in a set
of 8.
9. Provides enjoyment and satisfaction in learning the Dance 3.66 Highly effective
10. Allows the teacher to fully teach to the students the essence, elements, and purpose of 3.60 Highly effective
learning social dances.
Section Mean 3.60 Highly effective
Table 6. Effectiveness of Aerobics Approach in Teaching Social Dance
Indicator Mean Interpretation
1. Teacher uses his knowledge of dance to aid student in acquiring skills and Facilitates 471 Very highly effective
mastery and retention of the social dances (cha cha & samba) steps among students
through modern music.
2. Creates, performs, critically analyzes and interprets and evaluates works of dancer. 4.63 Very highly effective
Facilitates easy learning of the social dance.
3. Teacher establish joy in engaging learning environment that meet the opportunity to learn, 4.63 Very highly effective
boosts, stimulates, and sustains the interest and enthusiasm of the students in learning the
dance all throughout the class session.
4. Develops correct timing and able the students to perform the dance n-sync with the beat 4.60 Very highly effective
and rhythm of the music.
5. Ensures student participation, support student learning and growth. 4.69 Very highly effective
6. Improves focus and attention of students on the task, utilize variety of resources and 4.60 Very highly effective
employ diverse strategies that enable student maximized learning.
7. Develops proper projection, grace, poise, and body alignment. 431 Very highly effective
8. Eradicates student’s boredom on learning the social dance and allows session a means for 4.60 Very highly effective
research to improve the teaching and learning processes
9. Provides enjoyment and satisfaction in learning the dance through non-stop modern music 4.77 Very highly effective
10. Allows the teacher to fully teach to the students the essence, elements, and purpose of 4.60 Very highly effective
learning social dances.
Section Mean 4.61 Very highly effective
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As indicated in Table 6, the mean and interpretation
of the level of effectiveness using the aerobics approach in
teaching social dance are reflected in the section mean of all
items, which is 4.61 with “very highly effective” as the shown
interpretation. Therefore, using an aerobics approach meets
90% or above expectations.

Difference in the acceptability of Traditional and
Aerobics Approaches in Teaching Social Dance

Table 7 presents the significant difference between
acceptability of two approaches in teaching social dance.

Table 7. t-analysis Between Acceptability of Traditional and
Aerobics Approaches as Perceived by Experts and Students

Groups Means Sd df t-comp t-tabular Interpretation
Aerobics 4.67 0.48 L
. 58 6.30 2.002  Significant
Traditional 3.53 0.87
a=0.05

As shown by the data above, the aerobics approach had a
4.67 asits computed mean of 4.67 and the traditional approach
had a mean of 3.53. At alpha.05., the t-computed value of
6.30 is greater than the t tabular value of 2.002. This implies
that there is a significant difference between the acceptability
levels of the traditional and aerobics approaches as perceived
by the participants themselves and the teacher experts.

Difference in the Effectiveness of Traditional and
Aerobics Approaches in Teaching Social Dance

The t-test analysis between the effectiveness of
Traditional and Aerobics Approaches in Teaching Social
Dance.

Table 8. t-analysis between Effectiveness of Traditional
and Aerobics Approaches as Perceived by the Experts and
Students

Groups Means Sd df t-comp t-tabular Interpretation
Aerobics 4.61 0.30 o
. 6.76 1.995 Significant
Traditional 3.60 0.84
a=0.05

Data indicates that the t computed value of 6.67 is greater
than the t-tabular value of 1.995 at .05 level of significance.
It implies that the hypothesis which states that “there is no
significant difference in the effectiveness of aerobics and
traditional approach” is rejected.

Difference in the Dance Performance of the Learners

Table 9 above shows the mean gain of experimental was
3.73 and that of the control group was 2.85. The t-computed
value is 22.11 as compared to 2.002 t tabular value at alpha
.05 level of significance.

Table 9. t-analysis of Dance Performance Level Between
Control and Experimental Groups

Groups Means Sd df t-comp t-tabular Interpretation
Experimental 3.73 0.18 o
58 2211  2.002 Significant
Control 2.85 0.12
a=0.05

Discussion

The purpose of this study is to evaluate the performance,
acceptability, and efficacy of teaching social dancing to fourth
and third-year MAPEH students majoring in secondary
education. The results of this study showed that dancers
who excelled at social dance under the aerobics method
also did well under the conventional method of social dance
instruction. The results of the study are supported by the
idea that many health and social enthusiasts try making
aerobic exercise and dancing a part of their lives. Dancing
to nonstop disco music keeps the dancers’ interest and
enthusiasm for dancing. Social dancing has no standardized
teaching or learning curriculum. Social dance teachers teach
steps and techniques they have come to prefer or that they
feel their students prefer. The steps and techniques taught
by one instructor can vary considerably from those taught
by someone else. Social dancing is also dynamic. Social
dance types and styles evolve over time (Hernandez, 2018).
Teachers can enhance learning by providing opportunities
to learn in a variety of ways (Mainwaring & Krasnow,
2010). The teacher’s task is to find balance and promote an
atmosphere of joy and stimulation.

Another finding from this study is consistent with
the idea that teachers can employ a range of strategies to
improve student performance during actual dance. These
goals are aimed to motivate students to keep learning
and improving while also boosting their self-esteem and
reigniting their passion for dance. A dancer’s capacity to
master a particular skill or technique depends on a variety
of factors, including physical prowess, motor and kinesthetic
feedback and learning processes, physical practice, mental
practice for skill enhancement, adequate physiologic rest,
motor memory consolidation, the appropriate breakdown
and acquisition of complex skills, growth and development,
knowledge of results through appropriate external feedback
mechanisms, and environment (Johnson, 2017; Saeed &
Zyngier, 2012).

Aerobics is a method of teaching social dance that meets
or surpasses 90% of expectations, making it very acceptable.
It makes use of contemporary music to teach social dances
like the cha-cha and samba; Self-empowerment is increased
by including dance aerobics components into social dance
instruction (Heid, 2017). Students learn quickly when using
the aerobics approach to dancing because the instructor uses
his dance expertise to assist students in learning skills and
facilitates mastery of social dance steps. We must continue
to deepen the connections between teaching and research,
esteem both the researcher and the teacher, acknowledge
the value of practice, and appreciate the entirety of the dance
ecology. The findings of the study are supported by the fact
that aerobics gained worldwide popularity following the
release of Jane Fonda’s exercise videos in 1982. Dance is the
most effective way to express oneself. Dancing is an effective
way to release thoughts, emotions, and even suppressed
feelings. One can convey important messages of love, fear, joy,
and even grief through dance. People dance for a variety of
reasons. Some individuals dance for health reasons. Regular
exercise can help one lead a healthy lifestyle. Dancing is a
good form of exercise because one can dance nonstop for
hours on end without becoming exhausted.

In addition to strengthening the heart, it tones and
strengthens the muscles and is more thrilling and enjoyable
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than playing tennis or any other sport. It can control and
prevent cardiovascular disease. Furthermore, more people
are dancing socially, with others, or just for fun, which
promotes friendship and camaraderie. McCormick (2021).
Students learn more effectively in a setting that is both
challenging and enjoyable. If the pace of the lesson is too
slow or the objectives are too straightforward, students
may lose interest and motivation. Students may experience
anxiety and frustration if the objectives are too difficult or
the pace is too quick. The role of the teacher is to strike a
balance and create a stimulating and enjoyable environment
(Licorish et al., 2018).

Conclusions

Regarding acceptability, teaching efficacy, and dance
performance, the traditional and aerobics approaches to
dance performance were very different. According to the
study’s findings, the student-learner meets or exceeds 90%
of the expectations under the aerobics approach when
performing and demonstrating social dance. Although
it is suitable for teaching social dances, the conventional
counting method can be used as a supplement to mastery
and effectiveness. Future research on non-traditional dance
techniques and other social dancing styles may be able to
benefit from the study’s findings.
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Abstract

Study purpose. The purpose of this study was to develop a physical activity program by using resistance band for
students to improve physical activity and monitor improvements in physical performance. The university students’
physical activity, which was still low before the pandemic, may be impacted by these. As a result, we want to
incorporate physical activity into our course and assess the differences in physical performance before and after

taking the course.

Materials and methods. 95 undergraduate college students signed up to take the course. The online course, which
included resistance band training for a total of 12 weeks, addressed the principles of resistance band training/exercise.
The physical performance of the participants was assessed both before and after training.

Results. According to our study findings, university students at Walailak University can increase their physical
performance by using an online resistance band training. The physical fitness statistics for the wall sit test, sit up test,
sit and reach test, and shuttle run test were significantly different before and after the online elastic band intervention
(p=0.0463, p=0.0050, and p=0.0430, respectively), but not for the shuttle run or YMCA 3-minute step test.
Conclusions. The results of this study provide proof that resistance band training improves strength and encourages
physical activity. In order to reduce anxiety and depression, which the COVID-19 has severely touched, as well as

to increase the population’s level of physical activity or exercise, we must continually promote physical activity or

exercise at home.

Keywords: Physical activity, COVID-19 pandemic, Resistance band training, Physical performance.

Introduction

The COVID-19 epidemic, which is causing half of the
world’s population to be infected, is creating a dire worldwide
health crisis (Peters et al., 2020). The virus is consequently
aggressively spreading throughout many areas, and we
could unwittingly bring it into our houses. Additionally,
the COVID-19 pandemic, which was brought on by social
exclusion and quarantine, can have a detrimental effect
on physical activity, as well as mental health (Park et al,,
2022), which has seriously harmed the quality of exercise
and physical health. The population’s daily physical activity
may thus be adversely affected by these measures of social

© Hemarachatanon, P,, Nuttouch, W., Weerawong, N., &
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distance (Woods et al., 2020). Physical distance/isolation
policies and the pandemic’s ongoing spread are also
anticipated to have an impact on the general public’s mental
health (Pfefferbaum & North, 2020). Excessive information,
concerns about one’s health and the future, annoyance
over project delays, boredom, a decline in family income,
and a political or economic crisis can all cause or worsen
feelings of melancholy and anxiety (Lu & Lin, 2021). These
issues linked to insufficient physical activity may also have a
detrimental effect on mental health.

Exercise and sports are examples of physical activity
(PA), which is defined as a controlled movement that causes
an energy expenditure (Westerterp, 2013). Exercise has also
been recognized as a crucial component in preventing future
viral diseases and severe respiratory illnesses. According to
prior studies, moderate exercise can enhance immunity and
have an anti-inflammatory cytokine impact in addition to
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lowering the risk of heart disease, diabetes, hypertension,
obesity, and cancer (Booth et al., 2017; Zbinden-Foncea et
al., 2020). Exercise can generally be divided into two types:
(1) aerobic exercise, which is rhythmic, continuous, uses
a lot of large muscle groups, and is typically prescribed to
improve endurance; and (2) resistance exercise training, also
known as strength training, which is well known to increase
muscle size and strength. Simple elastic bands can be used
for resistance training; they are inexpensive, user-friendly,
and may thus have a greater potential for application in
dialysis centers all over the world. According to a previous
study, using resistance bands for exercise produces the same
strength gains as using conventional gym equipment (Lopes
etal., 2019).

To increase muscle strength, strength training is
required. One of these is strength training using elastic bands.
Elastic bands are recently utilized in physical therapy and
rehabilitation to improve people’s functional abilities, treat
chronic illnesses, and train athletes’ functional capacities
(Verrill et al., 1992). According to research by Xinhong
Liu and colleagues, elastic band training helps overweight
people lose body fat more quickly than other types of
exercise such as free weights and bodyweight exercises. The
review was focused on 18 studies with 669 participants (Liu
et al,, 2022). Similar findings were made by Sundstrup et
al. (2014) using dumbbell, weight machine, and resistance
band techniques to increase muscular activation (Sundstrup
et al., 2014). In addition, resistance bands are convenient to
carry, enabling everyone to exercise everywhere, and there
is a proper technique to utilize the bands in order to benefit
from their ability to build muscle, which is appropriate in
the COVID-19 pandemic situation. From this perspective,
the purpose of this study was to create an exercise course
for students to increase physical activity and track changes
in physical performance. The university students’ physical
activity, which was still low before the pandemic, may be
impacted by these. Asaresult, we want to incorporate physical
activity into our curriculum and assess the differences in
physical performance before and after taking the course.

Material and methods

Study participants

The 95 undergraduate students who are enrolled to
attend the course in the first semester, from 1 June 2022 to
31 August 2022, in Tha Sala District, Nakhon Si Thammarat
Province, Thailand. The design was an experimental study
using an online platform. This study was approved by the
Human Research Ethic Committee of Walailak University
(approval number: WUEC-21-282-01). Participants with
previous exposure to a physical fitness enhancement or
weight loss program, had a history of being a university
athlete or a vigorous exerciser, had musculoskeletal injuries,
congenital diseases with exercise contraindications, or had
participated in more than three research projects, were
excluded. Prior to participation in the study, written informed
consent was obtained from each subject. Before the session
began, participants were asked to access a link to complete
a Google Forms-based questionnaire, in order to compare
their exercise behavior or physical activity characteristics
both before and during the COVID-19 pandemic.

Study Organization

The online resistance band program Intervention

The resistance band is an elastic device used for strength
training. They are commonly used in physical therapy as
well, especially by people recovering from muscular inju-
ries and those undergoing cardiac rehab. The fundamen-
tals of resistance band exercise were covered in the online
course that featured resistance band training. For a total of
12 weeks, the intervention was conducted three times a week
(Mondays, Wednesdays and Fridays) from 5:00 to 6:00 pm
via Zoom application platform as 3 sets and 15 repeats. It was
changed to be used online that perform 60 minutes a day for
three days a week: 15 minutes for warming up, 30 minutes
for resistance band training, and 15 minutes for cool-down,
as stated in Table 1 and Figure 1.

Table 1. Components of the online resistance band training
(three times/week)

Components Duration

1. Warm up 15 min

2. Resistance band training 30 min
Chest press

Shoulder side lateral
Alternative shoulder rise
Upright row

Overhead pull apart
Standing bent row
Triceps extension

Biceps curl

Shoulder press

Front squat

3. Cool down 15 min

Chest Press Shoulder Side Lateral  Alternative Shoulder Rise Upright Row Overhead Pull Apart

T1rYy

Overhead Pull Apart Triceps Extension Biceps Curl | Shoulder Press Front Squat

Wq i %A

Fig. 1. The online resistance band work for upper body and lower
body workouts.

Assessments of anthropometric parameters

Researchers examined the participants’ physical per-
formance both before and after training. The anthropomet-
ric assessments, including the YMCA 3-minutes step test,
shuttle run, wall sit, sit up, sit and reach, and BML

Body Mass Index (BMI)

Height was recorded in centimeters (cm) without socks
and shoes to the nearest 0.1 cm. The weight in kilograms (kg)
was calculated using a digital electronic weighing scale, and
it was recorded to the nearest 0.1 kg. Weight in kg divided by
the square of height in meter (m) was used to compute BMI.
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Shuttle Run Test

Using a shuttle run test, agility is evaluated. At a
distance of 10 meters, marking cones are used to indicate
the starting and finishing places on the floor. When given the
signal “ready,” participants place their front foot behind the
starting line. At the “go” signal, competitors run to the other
line, pick up an item, run back, and place it on or beyond
the starting line. Without pausing, they turn and sprint
back to grab the next block, which they then carry across
the finishing points. The researcher arrives at the earliest
moment possible (Cveji¢ et al., 2013).

Wall Sit Test

The lower-body muscular endurance is assessed using
the wall-sit test. In the Wall-sit test, the subject begins with
their backs against a wall and their legs bent at a 90-degree
angle. They then have to maintain this sitting-like position
for the greatest amount of time. The amount of time a
performer can maintain the position is recorded (Morrow
etal, 2011).

Sit Up Test

The participant was supine on the floor, elbows pointing
forward, hands at the sides of their head, and knees flexed
90 degrees. The shoulders should hit the floor once the el-
bows have touched the knees correctly execute a sit-up (Ghi-
giarelli et al., 2009). To gauge the level of endurance in each
test, the total number of repetitions was recorded.

Sit and Reach Test

Using a sit-and-reach box and a ruler, the sit-and-reach
flexibility test measures flexibility. Withoutshoes, participants
sit on the ground. Flat against the box are the feet. The knees
are locked and flat against the ground. Participants are told
to extend their arms as far forward as they can along the
measurement line. When being tested, the correct stances
are required, including hands reaching forward at the same
level and no jerky movements. Participants in reaches out
keep their stance for 1-2 seconds after which the score is
recorded (Cveji¢ et al., 2013).

YMCA 3-minute Step Test

The alternating stepping cadence of the YMCA 3-minute
step test is shown to the subject. Step one foot up on the
bench to start the beat, then step up with the other foot to
start the next beat, then step down with one foot to start
the next beat (4th beat.) The metronome cadence is set at
96 beats per minute (4 clicks equals one step cycle), giving
the subject the opportunity to practice stepping at a rate
of 24 steps per minute. For three minutes, the participant
moves up and down on the platform at the prescribed rate.
Immediately once the exam is over, the participant stops, sits
down, and does not move. The tester’s job is to monitor the
participant’s heart rate for one full minute (Kieu et al., 2020).

Statistical analysis

Descriptive statistics; physical characteristics and
physical fitness performance were presented as mean and
standard error of the mean (Mean + SEM). A Kolmogorov-
Smirnov test was used to test the normal distribution of all
data. The before and after online training intervention were
compared using unpaired t-test comparison. All statistical
analyses were carried out using the statistical program SPSS
(SPSS version 26; IBM, Armonk, NY, USA), with statistical
significance set at P< 0.05.

Results

Demographic characteristics of participants

Ninety-five students were enrolled in this study and
further measured the demographic data before the online
resistance training intervention. The general characteristics
of participants are presented in Table 2. Weight and BMI
tend to modestly drop following an online resistance band
intervention, but not significantly (p=0.4552 and p=0.4675,
respectively).

Table 2. General demographic characteristics of the
participants (n=95). Data of gender represented as
percentage in men (n=35) and women (n=60)

Characteristics Pre-test Post-test

Gender
Men 35 (36.84%)
Women 60 (63.16%)

Age 19.88 £ 0.12

Height 162.73 £ 0.87

Weight 58.02 £ 1.65 56.33 £ 1.55
Men 66.94 + 3.52 65.23 +£3.28
Women 52.81 £ 1.22 51.13 £ 1.08

BMI 21.80 = 0.53 21.16 + 0.49
Men 23.03£1.18 22.44 +1.10
Women 21.08 £ 0.48 20.42 £ 0.42

Note: Data are presented as mean + SEM in age, height, weight,
and BMI, with an unpaired t-test. BMI: body mass index

Physical performance assessment

Table 3 and Figure 2 display the results of physical
performance fitness tests before and after an online
resistance band intervention. The results for the 10-meter
shuttle run and the YMCA 3-minute step test did not differ
significantly, but the data for the wall sit, sit up for a minute,
and sit and reach did. The physical fitness statistics for the
wall sit test, sit up test, sit and reach test, and shuttle run
test were significantly different before and after the online
resistance band intervention (p=0.0463, p=0.0050, and
p=0.0430, respectively), in contrast to the shuttle run and
YMCA 3-minute step test, which showed no significant
differences (p=0.5408 and p=0.1114, respectively). However,
there was no significant difference between men and women
in this study (figure 3).

Discussion

The study’s findings showed that creating a physical
education course for students was a good way to increase
physical activity and track changes in university students’
physical performance at Walailak University. Before and
after elastic band intervention, with BMI in the range of
23-24.9 kg/m?, which normal and overweight categories.
To classify overweight and obesity, the WHO standard of
BMI was applied. The WHO defines normal BMI as being
between 18.5 and 24.9 kg/m?, overweight as being between
25.0 and 29.9 kg/m?, and obese as being more than or equal to
30.0kg/m? (WHO, 2000). After resistance band intervention,
we discovered that the BMI value tends to drop, indicating
excellent health. During the COVID-19 epidemic, experts
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Table 3. The results of physical performance fitness tests before and after an online resistance band intervention (n=95)

Before training

Physical Assessments . . After training intervention p-value

intervention
Shuttle run 10 meters (Second) 11.46 + 1.33 11.14 £5.21 0.5408
Wall sit (Second) 56.31 £ 33.27 69.05 + 51.36% 0.0463
Sit up 1 min (time) 23.53+£7.97 26.88 + 8.17** 0.0050
Sit and Reach (cm) 5.07 £7.48 7.19 + 6.86* 0.0430
Step test 3 minutes (HR/min) 134.92 +40.93 126.57 £ 29.64 0.1114

Note: Data are present as mean = SEM. *P < 0.05 indicates a significant difference between before- and after- online resistance band

program intervention group. **P < 0.01 indicates a significant difference between before- and after- online resistance band program

intervention group, with an unpaired t-test. HR: heart rate; cm: centimeter

Shuttle Run 10 m Wall Sit Sit Up 1 minutes
159 80+ * 30 *%k
- — T
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Fig. 2. The results of physical performance fitness tests before and after an online resistance band intervention (n=95)
Note: Data are present as mean + SEM. *P < 0.05 indicates a significant difference between before- and after- online
resistance band program intervention group. **P < 0.01 indicates a significant difference between before- and after-

online resistance band program intervention group, with an unpaired t-test
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Fig. 3. The differential physical performance assessment between men and women
Note: Data are present as mean = SEM

from all across the world have demonstrated significant
interest in evaluating people’s lifestyle-related behavior. Our
research indicates that while the majority of respondents
were able to continue their exercise regimens throughout
the COVID-19 pandemic, university students at Walailak
University engaged in less physical activity. However,
behavior theory predicts that the pandemic would cause an

increase in dread and anxiety in people’s typical emotional
reactions (Wattanapisit et al., 2016). Thus, it could be
challenging to workout in the current environment. Similar
patterns of physical activity, as well as a decline in exercise
frequency and duration, were seen before and during the
COVID-19 pandemic (Zhong et al., 2020). But they all
resulted in physical activity or exercise, and it is possible
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to adopt the straightforward strategy of remaining healthy
at home. Participants were required to employ body
movement as one of the physical activity measures to assess
their level of physical activity and sedentary behavior during
the COVID-19 pandemic, when team sports were on the
decline, as shown in the behavior results.

Resistance exercise such as using a resistance band has
been shown to improve muscle quality, physical self-reported
functionality, and strength (Johansen et al., 2006; Cheema et
al., 2007). Evidence from previous studies is consistent with
systematic reviews and meta-analyses that found that using
elastic resistance increased muscular strength gains in older
adults (Martins et al., 2013), people with osteoarthritis (Lange
et al., 2008), and people with fibromyalgia when compared
to a control group (Busch et al.,, 2013). Ghigiarelli and
colleagues implemented a 7-week strength training program
and examined its impact on upper extremity strength after
dividing strength training groups into three categories:
resistance bands, weight chains, and conventional weights.
They discovered that the elastic band group had the biggest
growth (Ghigiarelli et al., 2009). In addition, Anderson and
colleagues conducted a 7-week strength training program
and compared resistance band and free weight strength
training. In their study, they found that the elastic band
strength training group considerably increased the squat and
bench press movements compared to the free weight group
(Anderson et al., 2008). Similarly, Colado and Triplett (2008)
showed that the strength and body composition improved
as a result of the elastic band strength training program
(Colado & Triplett, 2008). Chang et al. (2012) conducted a
resistance band training program over an eight-week period
and found that lower extremity strength and function metrics
significantly increased (Chang et al., 2012). The findings of
the researchers previously cited were significant since they
are in agreement with those of the current investigation.

Regarding the aforementioned, the online resistance
band program would result in an improvement in muscle
strength and flexibility as demonstrated by the results of
the wall sit, sit up test, and sit and reach, hence extending
the types of people who could benefit from the method’s
emphasized health benefits. Wall sit is a simple test of lower
body muscular strength and endurance, particularly the
quadriceps muscle group. After the elastic band intervention
in our study, the wall sit-in had a higher value than it had
previously. Additionally, the 1-minute sit-up test before and
after the use of the resistance band revealed differences.
The shuttle run test, which gauges an individual’s aerobic
capacity, did not show any changes. Additionally, there
were no differences between the pre- and post-elastic
band intervention cardio-respiratory tests such the YMCA
3-minute step test. Our findings showed that muscle
strength and flexibility of volunteers presented a significant
positive correlation with the elastic band intervention. One
may argue that less research has been done on the effects of
resistance training than endurance training on daily energy
expenditure. Van Etten and a colleague used doubly labeled
water to quantify the daily energy expenditure of young
men. After 18 weeks of a resistance training program, they
discovered a mean increase in daily energy expenditure that
was close to 260 kcal/d, the majority of which was attributable
to the resistance training programss direct caloric cost (Van
Etten et al., 1997). On the other hand, Hunter and colleagues

discovered that, in addition to the direct energy cost of the
resistance training program, 6 months of resistance training
considerably increased daily energy expenditure (Hunter et
al., 2000). Since we only measured physical fitness tests and
our measurements were done after the resistance training
programs were over 8 weeks, the results cannot be directly
compared to the findings of the current inquiry.

Although this kind of exercise has become more popular
recently, studies that employ the resistance band exercise
modality note challenges with intensity regulation. In order
to regulate intensity and prescription parameters, writers use
subjective effort perception measures. Other methods utilized
include increasing stress levels by stretching or using elastic
devices that are colored differently. Regarding the study’s
shortcomings, we specifically point out the lack of consistency
of the training load conducted with elastic resistance as well
as the range of protocols used. According to our study’s
findings, university students at Walailak University can
increase their physical performance by using an online elastic
band - workout that build strength and muscle. The necessity
of exercise or physical activity as a top priority during the
COVID-19 pandemic was also highlighted by the current
investigation. The resistance band is a well-known device that
can reduce the risk of diabetes and heart disease. It can also
reduce age-related decline in muscle mass. Because of this, the
online resistance band program may be ideal and effective for
enhancing appropriate physical activity among kids, adults,
and the elderly in a comfortable setting. Finally, we once again
stress the significance of the results for clinical and scientific
practice, offering significant proof for a form of physical
exercise that is becoming more and more preferred and
easily available at a low cost. In the scientific world, research
on “home-based workouts” is garnering more and more
attention. In this situation, the presented modality enables
procedures to be initially carried out under supervision and
thereafter at home, satisfying particular demands.

Conclusions

This study’s findings give evidence that resistance
training with elastic devices increases strength and promotes
physical activity. Additionally, we must constantly promote
physical activity or exercise at home in order to lower
anxiety and depression, which the COVID-19 pandemic has
profoundly impacted, as well as to raise the population’s level
of physical activity or exercise.
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BMJINB ®I3NYHOI AKTUBHOCTI OHJIAVH NIA YAC NAHAEMIT
COVID-19 CEPE/J CTYAEHTIB BAKAJIABPATY B TAIJIAHAI

ITopamer Iemapavaranon'**“P, Barrana Harryu'4?c,

Hipanyr BipaBonr'“*¢, Conrapanopu Xynryma'4cP

'"VuiBepcutet imMeni Banmarimaxn

ABTOpPCHKMIT BKIAJ: A — Au3aitH gocmipkeHHs; B — 36ip ganux; C - crataHanis; D — migroroska pyxomucy; E - 36ip KOLITiB

Pegepar. Crartst: 7 c., 3 Tabi., 3 puc., 29 mxeper.

Mera gocnimKkeHH:A. MeTo0 IbOr0 JOCTIIKeHHs 0y/10 po3pobutn mporpamy (isuuHOI aKTUBHOCTI 3 BUKOPUCTAHHAM ec-
HaHfepa sl CTYAEHTIB, 1100 MOKpaMTy IXHIO (i3MYHY aKTUBHICTD | KOHTPOIIOBATH MOKpAlleHHs (PiSUYHOI Pe3yIbTaTNBHOCTI.
ITe Mo>xe BIVIMHYTH Ha (isVYHY aKTUBHICTb CTYHEHTIB yHiBepCUTETY, siKa 6y/Ia HU3bKOIO 1iie o MaHgeMil. ToMy My Xx04eMo BK/II0-
uypTyt GisMYHYy aKTUBHICTD Y HAIll KypC Ta OLIHUTY BIIMIHHOCTI y (i3M4Hiil pe3y/IbTaTMBHOCTI 1O Ta MiC/Is IIPOXOKEHH KypCYy.

Marepianm Ta metopgu. Ha kypc sammcanucs 95 crynenris 6akanaBpary Konemky. OH/IaiiH-Kypc, AKIIT BK/II0YaB TPEHYBaHHS
3 eCIIaHfIepOM INIPOTATOM 3arajioM 12 TVKHIB, CTOCYBaBCsA NPUHLMIIB TPeHYBaHb/BIIpaB 3 ecanfepoM. PisudHy pesynbraTus-
HIiCTPh YYaCHUKIB OL[iHIOBA/IN SIK J10, TaK i IiC/IA TPEHYBaHb.

PesynbraTu. BifnosifHo 0 pe3ynbTaTiB HAIIOTO MOCIPKEHH:A, CTY/leHTH YHiBepcuTeTy Baaiimak MOXYTb HMifBUIIUTU
CBOIO (i3MYHY pe3y/IbTATUBHICTD, BUKOPUCTOBYIOYN OHJIAIIH-TPEHYBAaHH 3 ecrranfiepoM. CratuctuyHi gaui ¢pisudHoOl MiAroToB-
JIEHOCTI [/ TECTY Ha IIPUCITAaHHA 3 OIIOPOIO, TeCTY Ha IIPUCIJaHHA, TeCTY Ha HAXWI TY/Iy0a BIlepe] i3 OMOXeHHA CUAIU CUJAYN,
a TAKOXX TeCTy Ha YOBHMKOBMII OIr CTATMCTUYHO 3HAYYIIO PISHWINCSA 10 Ta MIC/Is OHJIAH-TPeHYBaHb 3 ecrangepoM (p=0,0463,
p=0,0050 Ta p=0,0430 BiAmOBiKHO), ajle He AJIsI YOBHUKOBOTO 6iry abo 3-xBunnHHOrO cren-recty YMCA.

BucnoBk. PesynbraTit IbOro JOCTIIKEHHA € IOKa30M TOTO, 0 TPEHYBAHHS 3 €CIIaHePOM IiIBUIIYIOT CH/TY Ta 320X09yIOTh
1o isuaHoi akTMBHOCTI. 11J06 3MEHIINTH TPUBOXKHICTSD i Aempecito, Ha siKi cepitosHo BruimHys COVID-19, a TakoX MiffBUIINTH
piBeHb (BisUTHOI AKTUBHOCTI UM BIIPAB Cepef] HaceleHHsI, MV IOBMHHI TOCTITHO crpysATy (i3NYHIil aKTMBHOCTI 4u BITPaBaM yfjoMa.

Knrouosi croBa: disnyna aktusHicTh, mangemia COVID-19, TpeHyBaHHA 3 ecliaHiepoM, Bi3ndHa pe3ynbTaTUBHICTD.
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Abstract

The purpose of the study was to develop an optimal model of the stage of direct preparation for competitions of
highly qualified multieventers in athletics and experimentally justify its effectiveness.

Materials and methods. 5 highly qualified multieventers, whose sports qualification is the Master of Sports

of Ukraine, participated in the pedagogical experiment. The average age of the participants was (M+SD)

25.2£1.79 years. Research methods: theoretical analysis and generalization of data from literary sources; pedagogical
experiment (the study was conducted from 2019 to 2021 according to the scheme of a sequential pedagogical
experiment: from 2019 to 2020 - the ascertaining stage and from 2020 to 2021 - the formative stage); pedagogical
observation of training and competitive activities; pedagogical testing (running 60 m from a high start, running

2 x 200 m with a rest interval of 1 min, triple jump from a standing position, throwing a ball with two hands from
below on range, the running version of the PWC,;, test was used for estimation of physical capacity and aerobic
productivity of athletes); mathematical and statistical methods.

Results. The total amount of training work of the studied multieventers at the stage of the formative experiment
was reduced to 3148 min, compared to the ascertainment stage (4999 min), however, their intensity increased to an
average of 6.11 points/min, compared to 5.72 points/min at the ascertainment stage. We managed to optimize the
training process due to the developed models of microcycles at the stage of direct preparation for competitions, in
which attention was focused on the leading types of each of the multieventers.

Conclusions. Reducing the amount of load at the stage of direct preparation for competitions with a simultaneous
increase in their intensity allowed the athletes to reach the peak of their sports form, as evidenced by the results of
the main competitions of each of the athletes. The analysis of indicators of physical and functional fitness of highly
qualified track and field athletes made it possible to establish that most of the results at the stage of the formative
experiment improved statistically in a reliable way by an average of 2.6-6.5 %, which confirms the effectiveness of
the proposed 8-week model of the stage of direct preparation for the competition and allows to recommend it for
practical use in the training process of multieventers at the stage of maximum fulfillment of individual capabilities.
Keywords: basic mesocycle, control-preparatory mesocycle, pre-competition mesocycle, combined events,
multieventers, training process, load value, load amount, load intensity.
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Adamchuk, V., Shchepotina, N., Kostiukevych, V., et al. (2023). Optimization of the Training Process of Highly Qualified Athletes
in Athletics Combined Events at the Stage of Direct Preparation for Competitionss

Introduction

The most important period in the training of highly
qualified athletes is the stage of direct preparation for com-
petitions. In the traditional planning of the training process,
coaches and athletes often focus on the competitive results
they are trying to achieve in a certain calendar year and plan
the preparation for these competitions accordingly. Recently,
in international practice, at all stages of long-term training,
an athlete is allowed to participate in competitions during the
year, but training is adjusted to the long-term needs of the ath-
lete and not directly to secondary competitions (Nedoshchak
& Sukhynyn, 2013; Kasper, 2019; Jeffreys & Moody, 2021).

The introduction into the structure of annual training at
a special stage — direct preparation for the most important
competitions which for a long time was associated with
the concept of “narrowing” or “tapering” (according to the
terminology of foreign authors), provides for the creation of
conditions for full recovery after previous loads (Spilsbury,
2021; Ouergui et al., 2022; Winwood et al., 2022). According
to this understanding of the essence of the stage of direct
preparation and depending on the previous load, its content
is built and the duration and magnitude of the load are
determined, and the effectiveness and course of restorative
reactions are evaluated (Bobrovnik, 2014; Ritchie, Allen
& Kirkland, 2018; Botonis, Toubekis & Platanou, 2019).
Determining the optimal amount of load during the
construction of a “narrowing” is carried out exclusively by
foreign authors based on such indicators as the volume and
intensity of loads, as well as the number of training sessions
in certain structural formations of the training process (Le
Meur, Hausswirth & Mujika, 2012; Bazyler et al., 2017;
Bompa & Buzzichelli, 2018).

Solving specific tasks in the final weeks before the
main starts requires establishing optimum amounts of
training work and load dynamics, combining classes with
training loads of different orientations and sizes, using rest,
restorative means in the form of a complete complex. Itis also
necessary to provide operational and ongoing control over
the course of recovery and adaptation processes (Kutek &
Akhmetov, 2018; Bezmylov et al., 2022). Taking into account
the mentioned problems, the domestic authors developed
the most rational 8-week stage of direct preparation for the
main competitions, in which three mesocycles are allocated
(2week basic, 3-week special preparation, 3-week pre-
competition) with strictly defined tasks and corresponding
them by the content of training. Direct preparation for the
rest of the year’s competitions is short-term and takes the
form of a competitive microcycle of 5-6 to 8-9 days, in which
the first 3-5 days are used for full recovery, and the next
2-4 days are devoted to pre-start training and participation
in competitions (Platonov, 2018, 2020).

Positive results of using the 8-week model of the stage
of direct preparation for major competitions have been
noted in various sports. In athletics, the use of short-term
“retraining” is practiced, in which direct preparation for the
main competitions is carried out mainly at the expense of
restorative means in the absence of a focus of the training
process for the purpose of achieving maximum deferred
training effect (Bora, 2012; Kozlova, Wei & Kozlov, 2020).
At the same time, no special studies on this topic in athletics
combined events were found in the available sources.

Taking into account the continuous development of the
system of training athletes in athletics, the variety and scale
of competitions, significant financial and rating incentives
(Adamchuk et al., 2021; Bilous & Kononenko, 2022; Pahan &
Singh, 2022), the problem arises of applying such a model of
the stage of direct preparation for competitions in athletics
combined events, the content of which will consist of the
optimal parameters of training loads and which in the final
result will ensure the successful performance of athletes at
the main competitions.

Researchhypothesis:itwasassumed thatthe optimization
of the training process on the stage of direct preparation
for competitions of highly qualified multieventers will allow
targeted managerial influences on the adaptive resources
of athletes for the formation of training effects and the
achievement of high sports results.

The purpose of the study was to develop an optimal
model of the stage of direct preparation for competitions of
highly qualified multieventers in athletics and experimentally
justify its effectiveness.

Materials and methods

Participants

5 highly qualified multieventers, whose sports
qualification is the Master of Sports of Ukraine participated
in the pedagogical experiment. The average age of the
participants was (M+SD) 25.2+1.79 years. The study was
approved by the ethics committee of Mykhailo Kotsiubynskyi
Vinnytsia State Pedagogical University, and all procedures
were in accordance with the Declaration of Helsinki.
Informed consent for participation in the experiment was
obtained from the participants.

Research organization

The study was conducted from 2019 to 2021 according
to the scheme of a sequential pedagogical experiment:
from 2019 to 2020 - the ascertaining stage and from
2020 to 2021 - the formative stage. After conducting the
ascertaining stage of the experiment, it was established
that was 8-week stage of direct preparation, in which three
mesocycles are distinguished: basic, control-preparatory
and pre-competition, was the most optimal (Fig. 1).

Basic Control-preparatory
mesocycle mesocycle

Pre-competitive
mesocycle

.. Control competitions

. Qualifying competitions

Days

¥}
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I i :
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Fig. 1. The structure of the 8-week stage of direct preparation for
competitions of highly qualified multieventers (summer season):
- shock microcycle; - recovery microcycle;
- preliminary microcycle; Il - competitions
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Table 1. Main load parameters in mesocycles at the stage of direct preparation for competitions of highly qualified

multieventers (summer season)

Mesocycles

Control-preparatory

Load parameters Basic mesocycle Pre-competitive mesocycle
(14 day) mesocycle (21 day)
(21 day)
= TP-1 (hurdling) 125 138 122
& TP-2 (high jumps) 60 84 65
=)
.8 TP-3 (long jumps) 65 73 55
I+
é TP-4 (pole vault) 135 127 82
& TP-5 (shot put) 65 55 52
"8 TP-6 (discus throw) 40 63 40
g TP-7 (javelin throw) 55 79 45
B 3 of the training work, min 545 619 461
S (speed) 63 95 105
5 S-1 (speed endurance) 45 55 50
§ SP (speed and strength training) 156 189 178
@* GPT (general physical training) 68 105 98
< P (power training) 106 96 126
é o E (endurance) 48 25 15
& E Sof the training work, min 486 565 572
X of the training work, min 1031 1185 1033
VLC*, points 6625 7379 5961
ICtl**, points/min 6.03 5.84 6.15

Notes: * VLC - value load coefficient was calculated as a result of multiplication of the duration of the exercise by its intensity in
points depending on the heart rate (Kostiukevych, Shchepotina et al, 2020): 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. ** ICtl - intensity coefficient of training load was determined
as a ratio between VLC and the duration of a training session in minutes (Adamchuk et al, 2021)

The main parameters of the training work of highly
qualified multieventers at the stage of direct preparation
for the competition are given in the table. 1. In general, we
note that a large volume of training work was performed
in the two-week basic mesocycle, which was aimed at
improving speed and strength abilities and adjusting
technical elements from all combined events. The control-
preparatory mesocycle began with active rest after qualifying
competitions, followed by intense special training (85-90%
of maximum performance). In the following days, the
loads were reduced to prepare the athletes for performance
in control competitions. Active recreation was planned at
the beginning of the pre-competition mesocycle. Further,
the loads gradually increased and 10 days before the main
competition, training work with overload was performed in
order to reach the peak of supercompensation.

The outlined content of the stage of direct preparation for
the competition was implemented through the development
and implementation of appropriate models of microcycles.
As can be seen from fig. 1, the structure of the stage
consisted of preliminary, shock and recovery microcycles.
The structure and content of 7-day shock, preliminary and
recovery microcycles are presented in detail in previous
studies (Adamchuk et al., 2021). As a sample, we present the
model of a 4-day shock microcycle (Table 2).

Control of the training process at the ascertaining
stage of the pedagogical experiment was carried out using
the methods of pedagogical observation and timing of
training work, during which the heart rate of the studied
multieventers was determined using a POLAR RS800CX
heart rate monitor. This made it possible to establish the
volume, magnitude and intensity of loads during the studied
period.

Theindicators of the physical and functional fitness of the
sportsmen under study were the criteria for the effectiveness
of building the training process of multieventers during the
ascertainment and formative stages of the experiment. Using
the method of pedagogical testing, the following indicators
were determined (Adamchuk et al, 2021; Kostiukevych et al.,
2021): running 60 m from a high start, running 2 x 200 m
with a rest interval of 1 min (the total time to overcome
two segments was determined), triple jump from a standing
position, throwing a ball with two hands from below on
range. All tests were carried out according to standard
methods.

The running version of the PWC,,yy, test was used for
estimation of physical capacity and aerobic productivity of
athletes: according to the method for conducting a run-
based variant of the test PWC,,yy, the athletes performed
two 5-minute run loads by overcoming the distances of
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Table 2. Model of the 4-day shock microcycle of the spring-summer training cycle (speed-power type)

Days of microcycle

Groups of exercises In all
1 2 3 4
General physical training, min GPT 1.1(a)-20*  GPT 1.1(a)-20*  GPT 2.1(a)-25* GPT 1.2 - 254 90
P-60
P-20° 5 o
Special physical preparation, min S$1.2-20" P-1.5(b) - 208 519 -10 s P22-20 SP-32
SPL5(b) - 12° SP 1.7 - 20 $-20
’ S1-10
TP-1-40
TP-2-20
TP-1.15 - 30%* TP-4.3(a) - 457 TP-3.7 - 208 TP-13 - 10° TP-3-20
Technical preparation, min TP-5.1(b) - 10* TP-6.1 - 10° TP-7.1(b) - 10* TP—2.3 208 TP-4-45
TP-5.2(b) -20° TP-6.2 - 20° TP-7.2(b) - 20° : TP-5-30
TP-6-30
TP-7-30
> of the training work, min 100 147 105 75 427
VLG, points 870 917 630 430 2847
ICtl, points/min 8,70 6,23 6,0 5,73 6,67

Notes: record of the exercise like TP-3.7 — 20* means: TP-3.7 - code of the training exercise; 20° — duration of exercise in minutes (20)

and its intensity in points depending on the heart rate (8)

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:

PHC )=V, + 0y V) ()
fz - fl
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 was used to convert PWC,, in
m/s into PWC,,in kgm/min:

PWC,,y=417-PWCl 5,83, (2)

Absolute index of maximum oxygen consumption
(VO,max, ml/min) was determined using the formula:

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

Relative index of maximum oxygen consumption
(VO,max(rel), ml/min/kg) was determined as a ratio of an
absolute index to the body mass of the studied athletes.

Pedagogical testing of athletes was carried out at the
beginning and at the end of the stage of direct preparation
for competitions in the process of performing the main
training work.

Statistical analysis

Descriptive statistics (Albert et al., 2017; Byshevets
et al.,, 2019; Kostiukevych, Lazarenko et al., 2020) were
used during the mathematical processing of the results of
pedagogical testing, which involved determining the mean
value (M) and the standard deviation (SD). Statistical
reliability in the difference of results at the beginning
and at the end of the ascertaining and formative stages of
the pedagogical experiment was determined by the non-
parametric Wilcoxon T-test. Differences between groups
were considered statistically significant at p<0.05.

Results

Summarizing the results of pedagogical observation
and timing of training work allows us to determine the
dynamics of volumes (Fig. 2), as well as the magnitude
and intensity (Fig. 3) of the training loads of the studied
multieventers during the ascertaining and formative stages
of the pedagogical experiment.

400
345 Microcycles

350
300
250

150

Ascertaining experiment

500
450
400
350
300
250
200
150
100
50
0
mun 1 2 3 4 5 6 7 8 9 10 11

Forming experiment

Fig. 2. Dynamics of volumes of the training loads of the studied
multieventers during the ascertaining and formative stages of the
pedagogical experiment: mmmmmm — special physical preparation;
memmm — technical preparation

The duration of training work in different microcycles
at the ascertaining and formative stages differed. The largest
amount of training work was found in shock microcycles (1%,
5" and 9*) — within 681-879 min at the stage of ascertaining
experiment and within 400650 min at the stage of formative
experiment. In addition, it is precisely in these microcycles
that the highest coeflicients of the size and intensity of the
training load were found - respectively within the range
of 4120-5283 points and 6.01-6.57 points/min at the stage
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Fig. 3. The magnitude and intensity of the training loads of the
studied multieventers during the ascertaining and formative
stages of the pedagogical experiment: Hll - VLC - value load
coeflicient; mmssmm — ICtl - intensity coefficient of training load

of the ascertainment experiment and within the range of
2847-4264 points and 6.56-7.12 points/min at the stage of
the formative experiment. Such a structure and content of
the training process in impact microcycles are connected
with the need to solve the tasks of physical and technical
training of athletes.

The shortest duration of training work in recovery
microcycles (2™, 4™, 6%, 8" and 10™) at the stage of the
ascertaining experiment within 232-396 minutes at the
stage of the formative experiment — within 162-258 minutes.

Solving the tasks of restoring the functional systems of the
athletes’ bodies in these microcycles after significant loads
of shock microcycles and competitions determined the
lowest indicators of the magnitude and intensity of the
loads - within 1288-2071 points and 4.95-5.55 points/min,
respectively, at the ascertainment stage of the experiment
and within 951-1293 points and 5.01-5.87 points/min at the
stage of formative experiment.

Preliminary microcycles (3%, 7% and 11") were
used before the control and main competitions. They
were characterized by a small amount of training work -
216430 min at the stage of the ascertainment experiment
and 170-309 min at the stage of formative experiment. In
order to avoid overtraining and exhaustion of the functional
systems of the sportsmen’s body before the competition,
the magnitude and intensity of the loads were smaller than
the impact microcycles - respectively 13692807 points
and 6.34-6.53 points/min at the stage of the ascertainment
experiment and 1192-2148 points and 5.95-6.39 points/min
at the stage of the formative experiment, and the training
process was aimed at ensuring the best condition and high
performance of the athletes before the competition.

The total amount of training work of the studied
multieventers at the stage of the formative experiment was
reduced to 3148 min, compared to the ascertainment stage
(4999 min), however, their intensity increased to an average
of 6.11 points/min, compared to 5.72 points/min at the
ascertainment stage.

As already mentioned, the criteria for the effectiveness
of the training process were the indicators of the physical and
functional readiness of the multieventers and their dynamics
at the stages of the pedagogical experiment. Pedagogical
testing was carried out in shock microcycles in the process

Table 3. Indicators of physical and functional preparedness of multieventers at the stage of direct preparation for summer

season competitions at different stages of the experiment

Indicators of physical and Research weekend data Final data Changes (AM) T
functional fitness phase M SD M SD Absolute % P
Running for 60 m, s AE 6.84 0.07 6.76 0.09 0.08 1.2 2 >0.05
FE 6.82 0.06 6.65 0.08 0.17 2.6 0 <0.05
Running 200 m and 200 m after 1 AE 49.75 1.18 49.69 1.00 0.06 0.1 3 >0.05
min of rest, s FE 49.72 0.67 49.04 0.52 0.68 1.4 1 >0.05
Triple jump from a place, m AE 8.90 0.45 9.15 0.39 0.25 2.8 1 >0.05
FE 8.85 0.28 9.38 0.31 0.53 6.0 0 <0.05
Throwing a shot (6kg) with two AE 16.05 0.48 16.56 0.44 0.51 3.2 1 >0.05
hands from below, m FE 15.94 0.34 16.98 0.59 1.04 65 0 <0.05
PWC, (V), m/s AE 4.77 0.68 4.94 0.71 0.17 34 0 <0.05
FE 4.81 0.56 5.09 0.42 0.28 5.8 0 <0.05
PWC,;, kgm/min AE 1906.0 283.6 1974.4 295.3 68.4 3.4 0 <0.05
FE 1921.3 232.6 2048.7 174.1 127.4 6.6 0 <0.05
VO,max, ml/min AE 4480.2 482.2 4596.4 502.0 116.2 2.5 2 >0.05
FE 4506.3 395.4 4722.7 295.9 216.4 4.6 0 <0.05
VO,max (rel), ml/min / kg AE 53.8 8.0 55.1 6.4 1.3 2.4 2 >0.05
FE 54.1 6.7 56.6 4.0 2.5 4.6 0 <0.05

Notes: PWC,,(V) is a running version of the test; PWC,, is an indicator of physical working capacity; VO,max is an absolute indicator

of maximum oxygen consumption; VO,max(rel) is a relative indicator of maximum oxygen consumption; AE - ascertaining

experiment; FE - forming experiment
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of performing the main training work. Since the studied
indicators at the beginning of the ascertaining and formative
stages of the experiment did not differ statistically significantly
(p>0.05), this gave us grounds for continuing the pedagogical
experiment and obtaining objective data at the end.

Analysis of the dynamics of indicators of physical
and functional fitness of multieventers at the stages of the
pedagogical experiment allows us to note positive dynamics
(Table 3). At the same time, more pronounced changes were
revealed by the results of the formative stage of the experiment.
In particular, we note a statistically significant improvement
in indicators characterizing the level of manifestation of speed
abilities, where the increase in results was 2.6 % (p<0.05).
In test exercises reflecting speed and strength abilities, the
increase in results ranged from 2.8 to 6.5 % (p<0.05). We
attribute the increase in these indicators to the fact that at
the stage of direct preparation for the main competitions, the
training work focused on leading physical qualities. Also, the
increase in results occurred due to a decrease in the amount
of energy-consuming exercises, which made it possible to
“decrease” the athletes’ load before the competition.

During the formative stage of the experiment, we
also noted positive dynamics in the indicators of speed
endurance, where an increase of 1.4 % was observed, but
without a significant difference (p>0.05). We associate this
with the fact that the test exercise was performed 10 days
before the main competition. This corresponded to the time
frame when athletes needed to maintain an optimal level of
fatigue to prevent overtraining.

In the indicators characterizing the functional
preparedness of multieventers, positive dynamics were
revealed both during the ascertaining and formative stages
of the experiment. In particular, during the formative
stage, we note a statistically significant increase in results in
indicators of physical performance of multieventers within
the range of 5.8-6.6 % (p<0.05), and in indicators of aerobic
productivity - 4.6 % (p<0.05).

Participation in the main competitions of the summer
season showed positive dynamics of the results in the
decathlon of highly qualified athletes who were involved in
the pedagogical experiment (Fig. 4).

Athlete 1
1

Athlete 2 Athlete 3
1 1

Fig. 4. The results of the decathlon of highly qualified
multieventers at the stages of ascertaining and formative
experiments, points: 1 — 100 meters; 2 - long jump; 3 - shot put;
4 - high jump; 5 - 400 meters; 6 — 110 meters hurdles; 7 — discus
throw; 8 — pole vault; 9 - javelin throw; 10 — 1500 meters

The analyzed data serve as a sufficient reason to
believe that the influence of the training program and the
microcycle program at the stage of direct preparation for the
competition allowed the athletes to reach the peak of their
sports form and demonstrate high sports results.

Discussion

Despite its relatively short duration, the stage of direct
preparation for important competitions and, especially,
its final pre-competition mesocycle, plays a major role in
achieving the final result of long-term work and success
in competitions. This stage solves such defining tasks as
maintaining the achieved level of training, improving
training movements, checking and clarifying technical
elements, psychological preparation for the competition,
providing active rest before the competition (Platonov, 2018;
Chojnicki, Smolenska & Muszkieta, 2021; Sobol et al., 2021).
The implementation of the stage of direct preparation for the
main competitions of highly qualified athletes has shown its
effectiveness in various sports (Botonis, Toubekis, Platanou,
2019; Ouergui et al., 2022; Winwood et al., 2022), including
athletics (Bora, 2012; Bobrovnik, 2014; Spilsbury, 2021),
but it has not found its theoretical and methodological
justification in combined events, which is technically the
most difficult and physically demanding track and field
discipline. In this regard, the models of the structure and
content of the outlined stage, micro- and mesocycles
reflected in the study represent a significant contribution
to the scientific work on the problem of training athletes
in athletics combined events. According to the results of
the conducted research, the expediency of using the 8-week
model of the stage of direct preparation for competitions in
the annual training cycle of highly qualified multieventers
was confirmed (Bompa & Buzzichelli, 2018; Platonov, 2018).

Management of the training process of highly qualified
multieventers in relation to the assessment of their functional
state in the context of increasing physical loads requires
practical justification. The principle of supercompensation
has become basic for sports training at the stage of direct
preparation for major competitions. According to the theory
of supercompensation, several concepts of training during
the “tapering” period were developed, of which the most
acceptable was the modified scheme of the sum of training
loads, which involves the accumulation of fatigue from
several training sessions in the supercompensation phase and
full recovery after reaching a certain level of the total load.
At the current stage, the use of the 8-week model of the stage
of direct preparation for the main competitions dominates,
which provides for consistent preparation for overload , the
creation of conditions for the development of the delayed
training effect and the achievement of an adaptation jump
before the main competitions (Bora, 2012; Bompa &
Buzzichelli, 2018; Platonov, 2018). In the context of the above,
the presented 8-week model of the stage of direct preparation
for competitions of highly qualified athletes in athletics
combined events substantiates the practical mechanism of
timely implementation of the supercompensation phase in a
responsible sports competition. Such an effect was achieved
due to the optimization of training loads. Reducing the
volume of physical exertion and increasing its intensity
allowed highly qualified multieventers to reach their peak
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sports form and to generate additional reserves in the body
at the stage of direct preparation for competitions.

We managed to optimize the training process due to
the developed models of microcycles at the stage of direct
preparation for competitions, in which attention was focused
on the leading types of each of the multieventers. An individual
approach to the selection of technical and physical training was
carried out, but at the stage of the formative experiment we
reduced the number of exercises with a large amount of load,
which “relieved” the multieventers from excessive training
work. Thus, it was confirmed the expediency of paying the
main attention to the improvement of performance in the types
of combined events, to which the athlete has a pronounced
tendency to develop, and mainly the supporting nature of the
training in relation to the rest of the combined events types
(Dobrynska, 2015; Chapon, Navarro & Edouard, 2022).

Appropriate application of loads of different orientation
influenced the formation of adaptive reactions and the
development of sports form. Based on the analysis of the
average indicators of the load intensity factor at the stage
of direct preparation for the competition, its wave-likeness
is well observed. The distribution of volume and intensity
was carried out with the provision of a wave-like alternation
of training loads and recovery. Emphasis was done on the
development of the basic components of special physical
training and the main technical elements of the leading
types of each multieventers. At the stage of the formative
experiment, a uniform load distribution was implemented
in individual types of combined events with a reduction in
the duration of daily training by 20-30 %.

In general, the obtained results also significantly com-
plement the existing scientific work on the rational distri-
bution of training loads of highly qualified athletes at the
stage of direct preparation for competitions (Nedoshchak &
Sukhynyn, 2013; Kutek & Akhmetov, 2018; Platonov, 2018).

Conclusions

1. For highly qualified multieventers, the most
optimal is an 8-week stage of direct preparation for the
main competitions, which includes impact, recovery and
water microcycles of different durations, depending on the
competition calendar.

2. Reducing the amount of load at the stage of direct
preparation for competitions with a simultaneous increase
in their intensity allowed the athletes to reach the peak of
their sports form, as evidenced by the results of the main
competitions of each of the athletes.

3. The analysis of indicators of physical and functional
fitness of highly qualified multieventers made it possible to
establish that most of the results at the stage of the formative
experiment improved statistically in a reliable way by an
average of 2.6-6.5%, which confirms the effectiveness of the
proposed 8-week model of the stage of direct preparation
for the competition and allows to recommend it for practical
use in the training process of multieventers at the stage of
maximum fulfillment of individual capabilities.
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Abstract

Study purpose. The study purpose was to determine changes in indicators of special physical preparedness and speed
of attacking strokes in badminton players aged 10-11 under the influence of specially selected exercises.

Materials and methods. The study participants were young badminton players aged 10-11 (12 boys), whose sports
experience was 2-3 years. The study lasted 3 months and included: testing of special physical preparedness and
assessment and analysis of the speed of attacking attacking strokes of young badminton players.

Results. Analysis of the results of the study showed positive changes in the results of special physical preparedness,
accuracy and speed of attacking strokes. The complex development of the speed-strength abilities of young badminton
players was determined by the exercises of throwing a ball weighing 1 kg, triple long jump and jumping rope. This
was manifested in the execution of attacking strokes from the place and in jumping and moving, but there was a
significant increase in results in the triple jump and jumping rope. The development of speed endurance determined
the 4-point center-to-center movement exercise, but the results did not change significantly over the course of the
study. Accuracy indicators of attacking strokes significantly increased by an average of 2,58%. The results of the speed
of attacking strokes also had a significant increase by an average of 29.41%. The use of complexes for training the
accuracy of attacking strokes along with targets with a gradual complication of exercises increased the results of test
exercises for accuracy and speed of execution. The indicators of the speed of attacking strokes on the left and on the
right correlate with each other. The accuracy results of the right hand strokes along the line significantly correlate with
right hand strokes along the diagonal and the triple long jump from a place. This indicates the connection of speed-
strength abilities with the performance of attacking strokes by young badminton players. Indicators of a triple long
jump from a place, jumping rope for 1 min. and throwing a ball weighing 1 kg are significantly correlated with each
other, which indicates the complex development of the speed-strength abilities of young badminton players.
Conclusions. The presented complexes of special preparatory exercises had a positive effect on changes in the
indicators of special physical preparedness, accuracy and speed of the attacking strokes, which makes it possible to
recommend them to 10-11-year-old badminton players in the training process.

Keywords: young badminton players, attacking strokes, performance, accuracy.

Introduction of body movements and the accuracy of strokes to the court.
As competitive practice shows, the matches of athletes are
held with greater speed and duration, with a large number of
attacking strokes from different positions (Abdullah, 2014;
Abian et al., 2014; Cabello-Manrique et al., 2003).

The effectiveness, speed, accuracy of attacking strokes in
Skaliy, T, & Anosova, O., 2023. badmintqn isinfluenced by a large. ngmber of factor§ that have
o7 been studied by a number of specialists. Experts point out the
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The competitive activity of badminton players requires
effective and stable attacking strokes, which require well-
developed physical qualities, perfect mastery of the accuracy
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correctly approach it and direct the strokes to the appropriate
point on the site (Luo et al., 2020). An analysis of technical and
tactical actions shows that for an opponent, the closer to the
net and sidelines of the court an attacking stroke is performed,
the more difficult it is to receive it, and that the most important
thing is to get a positive result in the game (Karatnyk et al.,
2015). At the same time, highly qualified athletes showed
positive relationships between the effectiveness of technical
skills with speed-strength abilities and flexibility (Mahulkar,
2016; Okun et al., 2020; Rovniy et al., 2018).

A number of authors proposed a technique for assessing
the trajectory of strokes on the target of a short serve (Vial
et al., 2019) and determined that the time of day and
temperature affect the accuracy of serving in badminton
(Preeti et al., 2019).

In the works of other authors, it is emphasized that
with the appropriate angle of the flight path and the force
of impact, the speed of the shuttlecock increases (Vial et
al,, 2019), the ability to track the trajectory of impact on the
shuttlecock to correlate the movement of the racket to the
target due to computer technology (Chi et al., 2021). The use
of video technology made it possible to carry out a kinematic
analysis of the movements of the shoulders, elbows and
wrists when performing an attacking stroke in badminton
(Rusdiana et al., 2021).

Many authors have been involved in the selection of
special exercises for training badminton players (Sturgess et
al., 2008; Guven et al., 2017; Ozmen et al., 2017; Shevchenko
et al., 2021), which indicates a rational approach in our
research. Also Zhang, 2023 determined that the explosive
power of the upper limbs and the flexible and fast lower
limbs are one of the important factors for the success of
athletes in competitions.

Thus, the available results confirm the relevance of
studying new ways to improve attacking hits in the training
of badminton players in basic training groups. Based on the
above, the purpose of this study is to determine the changes
in indicators of special physical preparedness and the speed
of attacking hits in badminton players aged 10-11 under the
influence of specially selected exercises.

Material and methods

Participants

The study involved 12 boys (age = 10,4£0,53 y, body
mass = 40,5+1,55 kg, and height = 148,8+1,67 cm), who
practiced badminton for 2-3 years. Young athletes belonged
to the same sports club and trained with the same coach.
Classes were held 8 hours a week. In the training process
of young badminton players, special preparatory exercises
were used for 3 months. Testing was carried out twice: at the
beginning and at the end of the introduction of a complex
of special preparatory exercises. Permission was obtained
from all parents for the participation of young athletes in the
study, as well as in the supplementary exercise program in
accordance with the Declaration of Helsinki.

Procedure

To determine the current level of special physical
preparedness of the participants, tests were selected that

characterize the level of special qualities of badminton
players. Selected test exercises: triple long jump with two
legs push (m); jumping rope for 1 min. (number of times);
throwing a ball weighing 1 kg with a hand that performs an
attacking stroke (m); moving from the center to 4 points
with the transfer of shuttlecocks, 4 series (min).

When determining the speed of the attacking strokes,
targets of the area size (100 x 75 cm) were used. This smash
accuracy assessment system allows a badminton player to
score points from 1 to 5 from 40 attacking strokes from
different points and directions for each stroke on the
target, misses were not evaluated. To assess the speed of
the attacking strokes, computer analysis was used using the
American multi-sensor movements “Zepp tennis 2” (km/h).
The testing with the sensor took place simultaneously with
the test for the accuracy of attacking strokes. The sensor was
put on the end of the racket and, using a Bluetooth wireless
communication system, was combined with an iPad Air6
(2019) tablet computer. The test session was held during two
days of training sessions after a day of rest.

Complexesofspecialrunningexercisesfortrainingspeed-
strength abilities and agility, development of coordination
abilities and improvement of footwork technique, movement
and imitation of attacking hits were used at the end of the
special preparatory and at the beginning of the main part of
thelesson. Complexes for the development and improvement
of accuracy in the main part of the training with a gradual
complication of tasks. Accuracy training ended with playing
exercises or playing on the score.

A set of special running exercises.

Method of execution: in a circle. Dosage: perform each
exercise 8-10 m 2 times.

1. Fast running sideways and backwards with a quick
change of direction;

2. Running with a side step;

3. Running with a cross step;

4. Performing jerks forward, sideways, backward from
the starting position of the badminton player.

5. Acceleration from a low start and a half-squat on a
visual signal.

A set of exercises for training speed-strength abilities
and agility:

1. Jumping rope on one leg. Dosage: 3x20 s on one and
then 20 s on the other leg for 20 s (rest 15 s after the end of
the cycle for both legs).

2. Spring squats followed by jumping up and changing
the position of the legs in the jump. Dosage: 3x20 s.
Guidelines: maintaining balance.

3. Jumping with both feet with 360° rotation. Dosage:
perform 10 times in different directions.

4. Jumping on the spot with the maximum turn of
the feet in both directions, from the “strip” position, jump
up with a change in the position of the legs in the air and
land in the starting position. Dosage: 3x20 s. Guidelines:
maintaining balance.

5. A variety of jumps: up, side-long, side-up, up-back,
from a place, from a fast and slow run. Dosage: 10 times each
kind of jump. Guidelines: Maintain balance.

6. Throwing a medicine ball 1 kg with the movement
of an attacking strike from the left and right. Dosage: 2x10
times each hand. Methodical instructions: to control the
correct movement of the blow.
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A set of exercises for the development of coordination
abilities:

1. Catching a tennis ball in different ways (one or two
hands, left, right, overhead, etc.). Performing against the wall
or with a trainer. Dosage: 3x20 s. Methodical instructions:
monitor the error-free performance.

2. Shuttle throws by the movement of the attacking
blow according to the indication of the flight range. Dosage:
5 times in each distance of 3-6-9 m.

3. Juggle a shuttlecock and a tennis ball. Dosage: 3x20 s.

When performing exercises, the control over the safety
of the structure of the competitive movement of the athlete
was carried out. Emphasis was placed on the impulse during
an attacking hits, followed by complete relaxation for the
coordination of the badminton player’s movements.

A set of exercises to improve the technique of footwork,
movement and imitation of attacking hits.

Way of execution: repeated. Dosage: 3 times. Rest be-
tween repetitions 1 min. Guidelines: at the base point, you
always need to take the position of the game stand, all the rest
must be stepped on with your right foot. Movement at maxi-
mum speed with the execution of imitation of attacking hits.

It is proposed to use the complex by points:

point Nel - base. The center of the circle is 1 m from the
front service line in the center of the court;

point Ne2 — located at a distance of 1 m from the front
service line and 1 m from the right side line (front zone);

point Ne3 — at a distance of 1 m from the front service
line and 1 m from the left side line (front zone);

point Ne4 — at a distance of 1 m from the front serve and
from the right touchline (middle zone);

point Ne5 — at a distance of 1 m from the front service
line and 1 m from the leading side line (middle zone);

point Ne6 — located at a distance of 50 cm from the back
service line and 50 cm from the right side line (rear zone);

point Ne7 — is located 50 cm from the back service line
and 50 cm from the left side line (rear zone).

Accuracy training took place during the implementation
of the above-mentioned complexes, taking into account
various conditions and the use of targets: alternating hits
from one, from different points of the site, according to the
accuracy of the hit; the accuracy of the flight path of the
shuttlecock; the sharpness and variety of the plating of the
shuttlecock; hits from a place or in motion.

Complexes of development and improvement of the
accuracy of attacking hits of badminton players

Way of execution: repeated. Dosage: 10 hits at each point.

Complex Nel (performing hits on the spot).

1. From point Nel to point Ne2.
2. From point Nel to point Ne3.
3. From point Nel to point Ne4.
4. From point Nel to point Ne5.
5. From point Nel to point Ne6.
6. From point Nel to point Ne7.
Complex Ne2 (performing hits in different directions)
1. From point Nel to point Ne2 and point Ne6 in turn.
2. From point Nel to point Ne3 and point Ne7 in turn.
3. From point Nel to point Ne2 and point Ne7 in turn.
4. From point Nel to point Ne3 and point Ne6 in turn.
The same, the execution of strikes from points Ne4 and
Ne5 in the directions indicated in the complex Ne2.
Complex Ne3 (performing hits in motion and in a jump)
1. From point Nel move to point Ne4, hit to point Ne6.
. From point Nel, move to point Ne5, hit to point Ne7.
. From point Nel, move to point Ne4, hit to point Ne7.
. From point Nel, move to point Ne5, hit to point Ne6.
. From point Nel, move to point Ne4, hit to point Ne2.
. From point Nel, move to point Ne4, hit to point Ne3.
. From point Nel, move to point Ne5, hit to point Ne2.
. From point Nel, move to point Ne5, hit to point Ne3.
. From point Nel, move to point Ne6, hit to point Ne6.
10. From point Nel, move to point Ne7, hit to point Ne7.
11. From point Nel, move to point Ne6, hit to point Ne7.
From point Nel, move to point Ne7, hit to point Ne6.

O 0 NI O\ Ul v Wi

Statistical analysis

Statistical processing of the obtained data was carried
out using the MS Excel licensed program. Characteristics of
descriptive statistics were determined: arithmetic mean (X),
standard deviation (0) and representativeness error of the arith-
metic mean (m). The significance of differences was assessed
using the t-test (Student’s t-test), the differences were consid-
ered significant at (p<0.05), given the small size of the groups.

Results

The results of changes in indicators of special physical
preparedness are presented in Table 1. Thus, under the
influence of a complex of special preparatory exercises,
significant changes in young badminton players were
obtained in terms of triple long jump (t=4.69; p<0.001) and
jumping rope (t=4.03; p<0.01).

The development of speed endurance was determined
by the exercise of moving from the center to 4 points, but the
results did not change significantly during the study.

Table 1. Changes in indicators of special physical preparedness of young badminton players before and after the study

(n=12)

before after Reliability assessment

Indicators

X+m X+m t P
Triple long jump with push of two legs (m) 4.24+0.23 5.70+0.21 4.69 <0.001
Jumping rope for 1 min. (number of times) 99.20+3.47 116.40+2.49 4.03 <0.01
Throwing a ball with a mass of 1 kg with the

+ +

hand that is used for the attacking strokes (m) 5:29£0.29 >.79+0.19 1.53 >0.05
Moving from the center to 4 points with the 1.1940.03 1L0740.05 206 50,05

transfer of shuttlecocks, 4 series (min)
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Table 2. Changes in the indicators of the accuracy of the attacking strokes of young badminton players before and after the

study (n=12)

before after Reliability assessment
Indicators
X+m X+m t P
Backhand strokes speed down the line (points) 8.8+0.55 12.7+0.65 4.58 <0.001
Diagonal left strokes speed (points) 8.8+0.47 11.6+0.60 3.67 <0.01
Forehand strokes speed down the line (points) 8.9+0.46 13.9+0.72 5.85 <0.001

Table 3. Changes in the indicators of the speed of the attacking strokes of young badminton players before and after the

study (n=12)

before after Reliability assessment
Indicators
X+m X+m t P
Backhand stroke down the line (km/h) 53.9+2.19 115.6+6.61 8.86 <0.001
Diagonal left stroke (km/h) 55.6+1.66 119.0+5.42 11.19 <0.001
Forehand strokes down the line (km/h) 56.2+1.95 118.8+5.55 10.64 <0.001

Table 4. Correlation analysis of indicators of accuracy, speed of attacking strokes and special physical preparedness in
badminton players 10-11 years old after a pedagogical experiment, n=12

Indicators 1 2 3 4 5 6 7 8 9 10 11 12
1 1
2 0.33 1
3 0.56 -0.04 1
4 0.27 0.97 0.08 1
5 0.48 0.26 0.63 0.33 1
6 0.32 0.99 0.03 0.99 0.29
7 0.29 -0.01 0.69 0.12 0.78 0.04 1
8 0.34 0.98 0.09 0.99 0.31 0.99 0.07 1
9 0.14 0.42 0.41 0.48 0.66 0.45 0.27 0.47 1
10 -0.06 0.11 0.38 0.18 0.54 0.14 0.24 0.16 0.93 1
11 -0.14 0.17 0.21 0.15 0.19 0.15 -0.14 0.18 0.73 0.59 1
12 -0.43 -0.12 -0.48 -0.14 -0.29 -0.14 -0.02 -0.17 -0.62 -0.64 -045 1

1 - backhand stroke down the line, points; 2 - backhand strokes speed down the line, km/h; 3 - diagonal left hand stroke, points; 4 -
diagonal left hand stroke speed, km/h; 5 - forehand strokes down the line, points; 6 — forehand strokes speed down the line, km/h;
7 - diagonal right hand stroke, points; 8 — diagonal right hand stroke speed, km/h; 9 - triple long jump, m; 10 - jumping rope for
1 minute, times; 11 - throwing a ball weighing 1 kg, m; 12 — movement from the center in 4 directions, 4 series, s.

Changes in the indicators of accuracy and speed
of execution of attacking strokes by badminton players
are shown in tables 2, 3. Thus, the accuracy indicators of
attacking strokes increased by an average of 2.58%, and the
results of the speed of attacking strokes — by 29.41%, which
is confirmed by a significant difference (p<0.01-0.001)
between initial and final results.

Theuseofcomplexesfortrainingtheaccuracyofattacking
s strokes along with targets with a gradual complication of
exercises increased the results of test exercises for accuracy
and speed of execution. Table 4 presents the results of the
correlation analysis after the pedagogical experiment.

The indicators of the speed of attacking stroke on the
left and on the right significantly correlate with each other
(r=0.97-0.99). The accuracy results of right-hand stroke
along the line significantly correlate with right hand stroke

along the diagonal (r=0.78) and with the triple long jump
from the spot (r=0.66). This indicates the connection of
speed-strength abilities with the performance of attacking
stroke by young badminton players. Indicators of a triple
long jump from a place, jumping rope for 1 min. (r=0.99)
and throwing a ball weighing 1 kg (r=0.73) are significantly
correlated with each other, which indicates the complex
development of speed-strength abilities of young badminton
players.

Discussion

This study aims to determine the effect of specially
selected exercises on changes in indicators of special physical
preparedness and speed of attacking hits in badminton
players 10-11 years old. Our results show that the presented
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complexes of special preparatory exercises, which were used
8 hours a week for 3 months, are effective for improving
the indicators of special physical preparedness, accuracy
and speed of the attacking hits of 10-11 year old badminton
players.

Our study is confirmed by the works of scientists on
the predominant development of speed and speed-strength
abilities of badminton players (Jaworski et al., 2015).
Correlations of interrelations between indicators of agility,
coordination, speed-strength abilities were determined
in the works (Ahmed et al., 2022; Tiwari et al., 2011). The
expediency of using computer technologies in the training
of badminton players, which allows the coach to have instant
adaptive feedback in the training process, is confirmed in
scientific papers (Lin et al., 2021; Chernykh et al., 2022).

Our studies confirmed the data of scientists on the effect
of specially selected exercises on improvement: technique
techniques with a characteristic tension for playing
badminton, coordination, tempo and rhythm of movement
(Sobko et al., 2020), lower limb strength, dynamic balance
and coordination abilities (Preeti et al., 2019; Zhang, 2023),
speed and speed-strength abilities and agility of young
badminton players (Guven et al., 2017; Ozmen et al., 2017),
flexibility (Yadav, 2017).

To assess the influence of specially selected exercises on
changesin the indicators of special physical preparedness and
the speed of attacking hits among young badminton players,
different tests were used. To determine the level of special
physical preparedness of the participants, both specific and
non-specific tests for this sport were selected. Similar tests
were used in studies by Kwan et al. (2010); Nasruddin et al.
(2016); Sturgess et al. (2008). The use of selected tests made
it possible to obtain a comprehensive assessment of the level
of special qualities of young badminton players.

When determining the speed of the attacking hits,
computer analysis was used using the American Zepp tennis
2 multi-motion sensor. The Zepp Tennis 2 device was used
by Giménez-Egido et al. (2020) and is the only smart sensor
that can be used with all types of rackets, including juniors.

Correlation analysis is widely used in sports science.
Comparison of the accuracy, speed of attacking hits and
special physical preparedness of young badminton players
allows us to assess the relationship between physical qualities
and technical preparedness, which is formed in the process
of sports training.

The correlation between lower body power and physical
ability in young badminton players was investigated by
Santos et al. (2022). The main practical implication of this
study is that phase angle has a modest relationship with
lower limb strength and physical ability in young badminton
players. Thus, phase angle may play an important role in
training load control as it can be used to assess aerobic and
anaerobic capacity in young badminton players.

In our study, it was found that the indicators of the
speed of attacking hits from the left and right correctly
correlated with each other. Line accuracy forehand results
are significantly correlated with diagonal righthand and
triple long jump. This indicates the connection of speed-
strength abilities with the performance of attacking hits by
young badminton players.

Given the above, it can be argued that the use of a set
of specially selected exercises had a positive effect on the

special physical preparedness and speed of attacking hits in
badminton players 10-11 years old. The use of the proposed
complex can also be used in the training of young tennis
players.

Conclusions

The presented complexes of specially selected exercises
had a positive impact on changes in the indicators of special
physical preparedness, accuracy and speed of the attack-
ing hits, which allows us to recommend badminton play-
ers 10-11 years old in the training process. Thus, under the
influence of a complex of special preparatory exercises, sig-
nificant changes in young badminton players were obtained
in terms of triple long jump (p<0.001) and jumping rope
(p<0.01). Indicators of accuracy and speed of execution of
attacking hits by young badminton players are also positive
changes under the influence of specially selected exercises.
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3MIHU NOKA3HUKIB CNELIANBHOI ®I3UYHOI
NIArOTOBNEHOCTI BAAMIHTOHICTIB 10-11 POKIB
nia BJIMBOM CMNELIAJIbHO NIIBPAHUX BMPAB

Oner llleBuenko'*5°P, Katepuna Mymuk'*5PE, Bomogumup ITaeBcpkmii'45C,
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Mera. BusHaunTy 3MiHN OKa3HMKIB CIieljiaibHOI (i3MYHOI MiATOTOBIEHOCT] Ta MIBUAKOCTI HAITAIAI0u/X yhapiB y 6agMiH-
ToHicTiB 10-11 pOKiB I1ify BIVIMBOM CIleljiaTbHO-IIili0paHyX BIIpaB.

Marepianmu i metogu. YuyacHuku — roHi 6agminTonictu 10-11 pokis (12 X/I0miiB), CIOPTUBHUIT CTaX AKMX 2-3 poku. [o-
CITPKEHHST TPMUBAIO 3 Micsli 1 BK/IIOYAIO: TeCTYBAaHH CIIelianbHOI (isMYHOI MiTOTOB/IEHOCTI, OL[iHKY Ta aHa/i3 MIBUAKOCTI
aTaKyo4MX yapiB IOHUX O6a[MiHTOHICTIB.

PesynbraTu. AHaji3 OTpYMaHUX Pe3yIbTaTiB JOCIIPKEHH BUABMB IIO3UTVMBHI 3MiHM Pe3y/IbTaTiB creliaabHOI (isndaHOl
HiArOTOB/IEHOCTI, TOYHOCTI Ta UIBUAKOCTI HAMAAAI04MX yAapiB. KoMIIeKCHMIT pOSBUTOK MIBUKICHO-CMIOBUX 3[{{0HOCTEl FOHMX
0a/MiHTOHICTiB BU3HAYa/IM BIIPAaBY METAHHs M s14a MAcolo 1 KI, MOTPiitHMII CTpUOOK y JOBKMHY Ta B CTpUOKY Ha cKakari. Ile
IPOSB/IANOCS Y BUKOHAHHI HAaIlaJlalo4MX YAapiB 3 MicTa Ta y CTpUOKY Ta IepeMillleHHX, ajie JOCTOBipHe MiABNIIeHH pe3y/IbTaTiB
MaJIi y IOTpiltHOMY CTpUOKY Ta CTpuOKax Ha cKakasii. PO3BUTOK MIBMAKICHOI BUTPMBA/IOCTI BU3HAYA/IA BIIPaBa IepeMillieHHs
3 LIEHTPY B 4 TOYKM, ajie pe3y/NnbTaT CYyTTEBO He 3MiHMICA IPOTATOM 0CipkeHHA. [lokasHMKYM TOYHOCTI HaNa/jalo4unx yjapis
JLOCTOBIpHO 30iMbIINIINCS B cepegHboMy Ha 2,58%. PesynbraTy MIBUIKOCTI Hanajalounx yjjapiB TaKOXX Ma/i JOCTOBipHE IiJBM-
LIeHHA B cepefHboMY Ha 29,41%. BUKOPUCTaHHA KOMIIJIEKCIB [/I TPEHYBaHHA TOYHOCT] HAlIAJAl04uMX yapiB pa3soM 3 MillleHsMU
3 IOCTYTIOBMM YCK/Ia/IHEHHAM BIIPaB IiBUIIN/IO Pe3y/IbTaTy TECTOBYUX BIIPAB Ha TOYHICTb Ta MIBU/KIiCTh BUKOHaHHA. [TokasHu-
KI IIBMAKOCTI HAIlA/[al0u X yiapiB 3/1iBa Ta CIpaBa JOCTOBIPHO KOPETIOITb MX c00010. Pesyrbraru TOYHOCTI yAapy cIipaBa 1o
JTiHii JOCTOBIPHO KOPEJTIOITD 3 yAapaMy CIIpaBa I10 fjiarOHaJIi Ta 3 MOTPIIHIM CTPUOKOM B JOBXIHY 3 Miciisl. Lle BKasye Ha 3B’s130K
MIBU/IKICHO-CIIOBUX 3/{i0HOCTeI 3 BUKOHAHHIM HAIla/JAl0quX yapiB oHnMY 6agMinTonicTamu. [TokasHMKNM IOTPIiTHOTO CTprOKa
B IOBXIMHY 3 MICI|sI, CTpMOKM Ha CKaKa/llji 3a 1 XB. Ta METaHH: M’s19a Macoko 1 KT JOCTOBIPHO KOPEIOI0Th MiX 0000, 1110 BKa3ye
Ha KOMITIEKCHUIT PO3BUTOK LIBMAKICHO-CUIOBMX 3[i0HOCTEI! IOHMX OAMIHTOHICTIB.

Bucnosku. ITpencrapneni kominiekc creliaZbHO-MiArOTOBYMX BIIPaB MO3UTUMBHO BIUIMHY/INM HA 3MiHM IOKA3HMUKIB CIelli-
a/1bHOI Bi3MYHOI MTiITOTOB/IEHOCT], TOYHOCTI Ta MIBUKOCT] HATIA/IAI0YOTO YAAPY, 11O HO3BOJIsIE PEKOMEH/IyBaTH B TPEHYBA/IbHOMY
mporieci 6agminTonicTiB 10-11pokiB.

KirrouoBi crroBa: 10Hi 6aiMiHTOHICTY, HaITaAI0Y I yZHap, HOKa3HUKI, TOYHICTb.
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Abstract

The purpose of the study was to determine the parameters of the physiological characteristics of young men with
different somatotypes, which they achieved by performing physical activity in the conditions of the Covid-19

quarantine.

Materials and methods. 39 young men aged 17.6+0.5, who had no restrictions in the use of different amounts

of physical activity and belonged to different somatotypes, took part in the study. Somatotypes were diagnosed
using the Shtefko-Ostrovsky method in the modification of S. Darskaja. To obtain the necessary data, well-known
functional tests were used to establish blood pressure, heart rate in various states, vital capacity, vital capacity index,
index maximum isometric strength, and Robinson index. We evaluated the parameters of these characteristics

in representatives of each somatotype during the academic year and compared these parameters in different
somatotypes. In the latter case, the results at the beginning (January) and at the end (May-June) of the study were

used; they lasted for one academic year.

Results. At the beginning, and to an even greater extent at the end of the school year, the parameters of the studied
characteristics in the representatives of the existing somatotypes differed among themselves (p at the level from 0.05
to 0.0001). The volumes and conditions of physical activity used during the academic year led to the deterioration of
the physiological characteristics of all young men. However, there were peculiarities caused by belonging to a certain

somatotype.

Conclusions. Establishing the specifics of changes in the parameters of the physiological characteristics of young
freshmen, taking into account their somatotypes, is an important task for the modernization of physical education in
a higher education institution. The obtained data contribute to the individualization of the substantive and normative
foundations of physical education of young people, using for this purpose data on the manifestation and change of
parameters in various characteristics, including physiological ones.

Keywords: physiological characteristics, differentiation, students, physical activity, Covid-19.

Introduction

The physical activity of students during their free time
from studying is today considered the most effective means of
solving physical education tasks in universities (Get Active,
2020; Global action plan on physical activity 2018-2030;
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Physical education, 2018). One of the reasons is that the
number of physical education classes during the week,
which are provided by the programs of the first and second
years of study at the universities of Ukraine, does not provide
the necessary effect in achieving the goal (Sliusarchuk et
al., 2022; Chernenko et al., 2020; Solohubova et al., 2020).
Another, but no less important, the reason is related to the
peculiarities of the educational process in universities caused
by the Covid-19 pandemic (Romero-Blanco et al., 2020;
Lépez-Valenciano et al., 2021; Piestrzynski et al., 2021).
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Taking into account the above, we note the actualization
of the problem of students achieving a high level of functional
characteristics during their studies at the university. This is
because the state of solving such a task today differs from the
necessary one, that is, it does not contribute to the qualitative
performance of professional duties by young people in the
near future and various types of activities in everyday life,
including for maintaining health and ensuring a high quality
of life (Institute of Medicine, 2013; Schmidt & Lee, 2013;
Abrantes et al., 2022).

The conducted analysis revealed that today there
is not enough information about the peculiarities of
the physiological characteristics of students, and this
complicates the development of new approaches and ways
to improve the existing situation. One of the effective ones is
the determination of the individual trajectory of achieving
the goal, that is, the design of an educational route for each
specific student, the implementation of which allows him to
achieve a positive result (Banakh, 2019). Designing such an
effective route is impossible without taking into account the
individual characteristics that characterize the physiological
characteristics of students (Wilmore, Costill, & Kenney,
2022). One of the reasons for such features is belonging
to a certain somatotype, as evidenced by the results of
researchers (Iedynak et al., 2017). According to other results
obtained (Brtkova et al., 2014; Kvintova & Sigmund, 2016;
Iedynak et al., 2021), taking into account the somatotype of
children and youth is effective in the implementation of an
individual approach in the process of physical education.
Taking into account all the above, they noted the need to
conduct research in a certain direction.

Materials and methods

Study participants

39 young men took part in the study, the age of each was
within the range of 17.6+0.5 years, they had no restrictions
in the use of various amounts of physical activity, but
differed in somatotypes. So, 8 had asthenic somatotype
(A-type), 12 - had thoracic somatotype (T-type), 10 — were
muscular (M-type), and 9 - were digestive (D-type). The
main attention was focused on obtaining parameters that
reflected the state of functional capabilities of various body
systems. The results were recorded during one calendar year,
namely at the beginning of the study (January) and at the
end of the study (May-June).

Study organization

Somatotypes were diagnosed at the beginning of the
experiment, the Shtefko-Ostrovsky scheme was used
in the modification of S. Darskaja. Based on the basic
characteristics of a very similar to it, there is the Heath-
Carter scheme, which is most often used by researchers from
Europe and the United States. Selection Shtefko-Ostrovsky
scheme causes the possibility to establish a certain trend,
especially manifestations and changes of physical readiness
in comparison with the data of other researchers (Ashmore,
2005; Sands, 2012; Iedynak et al., 2021).

The parameters of the characteristics reflecting the
activity of the cardiovascular, respiratory, and neuromuscular

systems of young men were studied. Used well-known
functional tests recommended by researchers (American
College of Sports Medicine, 2017; Bar-Or & Rowland, 2004;
Wilmore et al., 2022). Determined: blood pressure (systolic
- SBP, diastolic — DBP); heart rate (HR) in different states
(at rest, after exercising, during recovery); vital capacity
(VC); vital capacity index (VCI = VC / body mass), index
maximum isometric strength (IMIS = maximum isometric
strength/body mass); Robinson index (RI = SBP x HR / 100).

All requirements were met during the tests. In this
case, HR reflected the state of the heart, and together with
blood pressure and RI - the state of the cardiovascular
system at rest; the value of VC indicated the ability of the
lungs to receive oxygen, the value of VCI - the state of the
respiratory system in terms of a full supply of oxygen to the
body. The value of IMIS allowed the establishment of the
state of development of skeletal muscles of young men. This
indirectly indicates the state of excessive accumulation in
the muscles of structural and energy potentials that increase
their working capacity. We used certified equipment: to
determine the blood pressure - BP AG1-30 Microlife, to
determine the IMIS - handgrip Camry dynamometer, to
determine the VC and VCI - Cardio-Spiro, NDD EasyOne
Plus System 2000-2 spirometer. VCI and IMIS provided for
the determination of body mass, for which OMRON BF 511
was used.

Data for the study were quantitative values of functional
samples. They were established at the beginning and the end
of the study, then compared with each other first in each
somatotype, then in different somatotypes. So determined
the increase or decrease in the value of a particular functional
characteristic or its manifestation at the achieved level.

The study was planned and carried out following the
principles of bioethics set forth by the World Medical
Association (WMA-2013) in the Helsinki Declaration
“Ethical Principles of Medical Research Involving Humans”
and UNESCO in the “General Declaration on Bioethics
and Human Rights”. In this regard, the requirements of
the principles of voluntariness, anonymity, and trust were
met; all young men provided written informed consent to
participate in the study. The study protocol was approved
by the Ethical Committee of Kremenets Taras Shevchenko
Regional Academy of Humanities and Pedagogy.

Statistical analysis

All statistical analyzes were performed using SPSS
Version 21. For each assessment, the following calculations
were performed: arithmetic mean (M), standard deviation
(SD), and Kolmogorov-Smirnov Test (KS). The latter
made it possible to establish a normal distribution of
individual values in each sample of young men. Therefore,
when comparing two means, Student’s t-test was used for
related and unrelated samples; the 0.05, 0.01, 0.001 levels
of probability were used to indicate statistical significance
(Vincent, 2005).

Results

Before starting the analysis of the data obtained at the
beginning of the study, the conformity of the values of each
physiological characteristic to the normal distribution was
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determined. For this, the K-S Test was applied, and the
results obtained showed a normal distribution of values in
all indicators (Table 1).

A comparison of the parameters of young men with
different somatotypes revealed large differences between
them. The largest number was found in representatives of the
T-type. When comparing their results with those obtained
by representatives of other somatotypes, it was noted that
in each pair of such samples, the parameters of 6 out of all
9 characteristics differed from each other by a statistically
significant amount (Table 2).

But there were peculiarities: in T-type young men, the
parameters in all 6 indicators were better than the parameters
of A-type and D-type young men; parameters of HR after
exercise, VCI and RI of T-type young men were better, but
the parameters of VC, HR at rest and SBP, on the contrary,
were significantly worse than those of M-type young men.

At the same time, all parameters that differed by a
statistically significant value when compared were better in
M-type boys than in A- and D-type boys. Thus, in M-type
there was greater VC and lower HR at rest than in A-type,
as well as D-type; a lower value of HR is evidence of a more

Table 1. Results of young men with different somatotypes at the beginning of the study

On beginning
N The name of the parameter "
M, SD Min Max K-S, p
A-type (n=8)
1 VCml 2767.50 326.00 2380.0 3340.0 >0.20
2 HRatrest, bpm 79.75 2.31 77.0 84.0 >0.20
3 HRafter loading, bpm 124.13 4.42 116.0 130.0 >0.20
4  SBP, mmHg 120.00 4.00 114.0 126.0 >0.20
5 DBP, mmHg 70.88 2.36 66.0 74.0 >0.20
6  Recovery time after load, sec 140.50 8.93 120.0 150.0 >0.20
7  VCI mlkg! 50.00 3.78 44.0 54.0 >0.20
8 IMIS, % 50.50 3.34 46.0 54.0 >0.20
9  RI, conditional units 96.50 3.63 89.0 102.0 >0.20
T-type (n=12)
1 VCml 3070.00 156.90 2750.0 3250.0 >0.20
2 HRatrest, bpm 77.50 3.75 73.0 85.0 >0.20
3 HRafter loading, bpm 117.42 7.55 109.0 130.0 >0.20
4  SBP, mmHg 122.50 4.25 116.0 130.0 >0.20
5 DBP, mmHg 76.25 3.25 72.0 82.0 >0.20
6  Recovery time after load, sec 143.58 11.12 120.0 160.0 >0.20
7 VCIL mlkg! 57.25 4.85 46.0 64.0 >0.20
8 IMIS, % 56.75 3.47 50.0 62.0 >0.20
9  RI, conditional units 81.25 5.29 72.0 90.0 >0.20
M-type (n=10)
1 VCml 3332.00 223.89 3000.0 3700.0 >0.20
2 HRatrest, bpm 74.20 2.97 68.0 77.0 >0.20
3 HRafter loading, bpm 128.00 7.10 118.0 140.0 >0.20
4  SBP, mmHg 124.10 5.57 117.0 131.0 >0.20
5 DBP, mmHg 76.40 3.27 70.0 81.0 >0.20
6  Recovery time after load, sec 131.50 8.58 116.0 142.0 >0.20
7 VCIL mlkg! 50.60 3.66 45.0 58.0 >0.20
8 IMIS, % 57.2 4.39 49.0 63.0 >0.20
9  RI, conditional units 96.80 6.07 90.0 109.0 >0.20
D-type (n=9)
1 VCml 2838.89 236.88 2550.0 3150.0 >0.20
2 HRatrest, bpm 80.00 2.55 75.0 84.0 >0.20
3 HRafter loading, bpm 133.11 9.79 116.0 145.0 >0.20
4 SBP, mmHg 125.44 6.58 118.0 139.0 >0.20
5 DBP, mmHg 80.00 2.50 76.0 84.0 >0.20
6  Recovery time after load, sec 139.56 12.99 116.0 152.0 >0.20
7  VCIL mlkg! 42.78 3.42 40.0 50.0 <0.15
8 IMIS, % 49.78 2.86 46.0 56.0 >0.20
9  RI, conditional units 98.44 5.83 90.0 106.0 >0.20

Note: a reliably significant difference between the two means is highlighted in color
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Table 2. Differences in results of young men with different somatotypes at the beginning of the study

The name of the parameter

Result (points) 2 3 . S p . s P

A-T

-2.791 1.507 2.256 -1.318 -4.011 -.654 -3.560 -4.007 7.085

F 4.317 2.630 2915 1.131 1.903 1.552 1.643 1.079 2.132

P 0.012 0.149 0.037 0.204 0.001 0.521 0.002 0.001 0.000
A-M

t -4.354 4.325 -1.344 -1.749 -4.006 2.172 -0.341 -3.562 -0.123

F 2.120 1.651 2.580 1.937 1.929 1.083 1.068 1.731 2.803

P 0.000 0.001 0.198 0.099 0.001 0.045 0.738 0.003 0.904
A-D

t -0.521 -0.211 -2.382 -2.027 -7.715 0.172 4.138 0.481 -0.812

F 1.894 1.213 4.902 2.705 1.125 2.117 1.222 1.360 2.589

P 0.610 0.836 0.038 0.061 0.000 0.865 0.000 0.638 0.429
T-M

t -3.221 2.250 -3.362 -0.764 -0.107 2.806 3.569 -0.269 -6.421

F 2.036 1.593 1.130 1.713 1.014 1.681 1.755 .791 1.315

P 0.004 0.036 0.003 0.454 0.916 0.011 0.002 10.604 0.000
T-D

2.693 -1.718 -4.156 -1.247 -2.875 0.765 7.627 4.900 -7.055

F 2.279 2.168 1.682 2.392 1.691 1.364 2.008 1.467 1.214

P 0.014 0.102 0.000 0.228 0.010 0.454 0.000 0.000 0.000
M-D

t 4.664 -4.537 -1.313 -0.483 -2.670 -1.611 4.799 4.307 -0.601

F 1.119 1.361 1.900 1.397 1.714 2.293 1.144 2.354 1.083

p 0.000 0.000 0.207 0.636 0.016 0.126 0.000 0.001 0.556

Note: a reliably significant difference between the two means is highlighted in color

efficient activity of the heart at rest. In addition, VCI and
IMIS parameters were higher in M-type young men than in
D-type young men, i.e., evidenced a better development of
the respiratory system in terms of a full supply of oxygen to
the body and the development of the muscular system.

When comparing the results of A- and D-type young
men, it was found that HR parameters after exercise were
better in the former, as they were 124.13+4.42 bpm™ and
133.114£9.79 bpm™, respectively (t=-2.382; p <0.05), and
also VCI - 50+3.78 and 42.78+3.42 mlekg! (t=4.138;
p <0.0001).

At the end of the academic year, the parameters of young
men of each somatotype showed a similar trend and certain
features. The tendency was that during the academic year,
there were changes in the parameters of the studied indicators.
It was found in all somatotypes, but there were certain
peculiarities. Thus, in young men with A-type, a statistically
significant change was found in the parameters of 4 out of
all 9 studied characteristics, in young men with T-type - 3
characteristics, M- and D-types — 2 and 5 characteristics,
respectively (Table 3). At the same time, in A-type, this
referred to the state of activity of the cardiovascular system
at rest (HR at rest and HR after exercise), under the influence

of physical exertion (RI) and neuromuscular system, namely
indicates the state of excessive accumulation in the muscles of
structural and energy potentials that increase their working
capacity (IMIS). Changes in all these indicators indicated a
negative trend, i.e. reflected a deterioration in the state of
functioning of the specified systems.

In young men with T-type, at the end of the study, HR
after exercise was higher, on average, by 11.08 bpm™' than at
the beginning (t=-7.571; p <0.0001). The same applied to the
recovery of the bodyafter exercising, because at the beginning
of the study, the average result was 143.58+11.12 seconds,
and at the end of the study — 148.08+7.63 (t=-2.642; p <0.05).
The state indicates the state of excessive accumulation in the
muscles of structural and energy potentials that increase
their working capacity (IMIS) at the beginning of the
academic year was at the level of 56.72+3.47%, at the end —
only 52.17+2.86% (t=5.093; p <0.0001 ).

In M-type young men, as well as in T-type, HR
parameters after exercise and recovery of the body after
exercising worsened during the academic year. Only the
achieved values differed, because the HR after exercise
increased by 8.1 bpm!, compared to the parameters at the
beginning of the study (t=-16.809; p <0.0001); the recovery
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Table 3. Results of young men with different somatotypes at the end of the study and the statistical reliability of their

change
At the end M, - M,)
N The name of the parameter -
M, SD Min Max t P
A-type (n=8)
1 VCml 2645.0 286.65 2380.0 3150.0 0.1615 0.876
2 HRatrest, bpm! 85.875 1.1260 84.0 87.0 -11.158 0.000
3 HRafter loading, bpm™ 137.125 3.3991 131.0 140.0 -17.197 0.000
4 SBP, mmHg 120.75 2.96 116.0 125.0 -1.528 0.171
5 DBP, mmHg 71.0 2.07 69.0 75.0 -0.174 0.867
6  Recovery time after load, sec 142.88 7.00 127.0 148.0 -2.040 0.081
7 VCI, mlkg! 47.06 5.82 35.50 54.50 1.355 0.224
8 IMIS, % 49.38 2.62 46.00 52.0 3.813 0.007
9 R, conditional units 105.18 1.98 102.70 108.40 -5.174 0.001
T-type (n=12)
1 VC,ml 2991.67 92.52 2800.0 3100.0 2.065 0.063
2 HRatrest, bpm™ 78.08 291 73.0 82.0 2.065 0.349
3 HRafter loading, bpm! 128.50 8.30 117.0 142.0 -7.571 0.000
4  SBP, mmHg 123.5 3.53 119.0 128.0 -1.509 0.160
5 DBP, mmHg 76.75 2.42 73.0 81.0 -1.149 0.275
6  Recovery time after load, sec 148.08 7.63 132.0 158.0 -2.642 0.023
7  VCI, mlkg! 56.00 3.57 47.0 61.0 2.068 0.063
8 IMIS, % 52.17 2.86 48.0 57.0 5.093 0.000
9 R, conditional units 83.00 4.11 77.0 88.0 -1.473 0.169
M-type (n=10)
1 VCml 3276.00 162.70 3000.000 3540.000 1.292 0.228
2 HRatrest, bpm 75.60 1.65 73.000 78.000 -2.040 0.072
3 HRafter loading, bpm 136.10 6.47 127.000 146.000 -16.809 0.000
4  SBP, mmHg 123.80 5.71 116.000 132.000 0.410 0.691
5 DBP, mmHg 77.00 2.71 72.000 80.000 -1.616 0.141
6  Recovery time after load, sec 137.00 4.94 129.000 144.000 -2.811 0.020
7 VCI, mlkg! 49.50 2.07 46.000 54.000 2.079 0.129
8 IMIS, % 55.90 2.47 50.000 58.000 1.647 0.134
9 RI, conditional units 96.00 4.00 91.000 104.000 1.037 0.327
D-type (n=9)

1 VCml 2654.44 188.89 2400.000 2950.000 8.829 0.000
2 HRatrest, bpm™ 81.22 1.64 78.000 83.000 -1.976 0.084
3 HR after loading, bpm 145.00 6.60 134.000 152.000 -8.686 0.000
4 SBP, mmHg 125.00 4.18 120.000 134.000 0.457 0.660
5 DBP, mmHg 81.11 2.52 78.000 86.000 -1.754 0.117
6  Recovery time after load, sec 147.44 12.71 124.000 160.000 -12.909 0.000
7 VCI, mlkg! 40.56 3.43 38.000 47.000 8.000 0.000
8 IMIS, % 46.89 2.42 45.000 53.000 6.353 0.000
9  RI, conditional units 100.44 3.32 95.000 104.000 -1.732 0.122

Note: a reliably significant difference between the two means is highlighted in color

time of the body after exercising increased by 5.5 seconds
(t=-2.811; p <0.02).

But the largest number of functional characteristics, the
parameters of which changed during the school year, were
found in D-type young men. In particular, their VC decreased
by 184.45 ml, HR increased by 12.0 bpm™ after exercise,
and the recovery time of the body after exercising increased
by 7.88 seconds (p <0.0001). In addition, VCI parameters
decreased by 2.22 mlekg™, and IMIS parameters — by 2.89%
in D-type young men. The results in both cases showed

a decrease in the ability of the body to supply oxygen to
the systems involved in physical activity and the ability of
skeletal muscles to perform their main function.

The identified changes led to an increase in discrepancies
between the parameters achieved by young men with a
certain somatotype at the end of the school year (Table 4).
Yes, in the T-type, the number of such characteristics was
7 out of all 9 studied (at the beginning - 6 each), but there
were also peculiarities: all the singled-out parameters were
better in them than in the A-type, D-type, and 3 (HR after
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Table 4. Differences in results of young men with different somatotypes at the end of the study

The name of the parameter

Result (points)
1 2 3 4 5 6 7 8 9

A-T
t -3.939 7.178 2.770 -1.814 -5.505 -1.543 -4.277 -2.213 14.109
F 9.599 6.659 5.956 1.418 1.363 1.190 2.664 1.192 4.314
0.001 0.000 0.013 0.086 0.000 0.140 0.000 0.040 0.000

A-M
t -5.900 15.021 404 -1.365 -5.164 2.088 -1.238 -5.428 -5.909
F 3.104 2.138 3.625 3.713 1.711 2.004 7.925 1.121 4.082
0.000 0.000 0.692 0.191 0.000 0.053 0.234 0.000 0.000

A-D
t 6.992 -6.757 -2.325 .164 -2.865 -1.877 7.026 9.700 -2.043
F 1.293 1.272 1.224 1.583 1.855 10.291 14.033 2.957 1.548
0.000 0.000 0.035 0.872 0.012 0.080 0.000 0.000 0.059

T-M
t -5.151 2.395 -2.357 -.151 -.229 3.945 5.081 -3.243 -7.474
F 3.092 3.116 1.643 2.619 1.256 2.384 2.975 .1336 1.057
0.000 0.027 0.029 0.881 0.821 0.001 0.000 0.004 0.000

T-D
t 5.411 -2.900 -4.907 -0.891 -4.018 144 9.998 4.465 -10.413
F 4.168 3.135 1.582 1.405 1.089 2.772 1.081 1.391 1.533
0.000 0.009 0.000 0.384 0.001 0.877 0.000 0.000 0.000

M-D
t 7.708 -7.442 -2.966 -0.517 -3.412 -2.410 6.967 8.015 -2.617
F 1.348 1.006 1.039 1.864 1.153 6.608 2.753 1.041 1.451
P 0.000 0.000 0.009 0.612 0.003 0.280 0.000 0.000 0.018

Note: a reliably significant difference between the two means is highlighted in color

exercise, VCI, and RI) - than in M-type. In representatives
of the M-type, 5 parameters were better than in the A-type
(the rest did not differ in magnitude) and 8 parameters were
better than in the D-type, except for SBP, which did not
differ in them from the age norm. As for young men of A-
and D-types, the parameters of HR after exercise, VCI and
IMIS were better in the former, and VC and HR at rest, on
the contrary, in the latter.

Discussion

One of the main tasks of physical education at the
university involves students achieving a high level of
functional characteristics. But the realities are such that the
parameters of these characteristics during the entire period of
their training differ from the necessary ones (Banakh, 2019;
Piestrzynski et al., 2021). In a practical aspect, the existing
condition to some extent does not allow the university
graduate to perform his professional duties at the proper level,
as well as various types of activities in the household, which
contribute to the maintenance of his health and ensure a high
quality of life (Schmidt & Lee, 2013; Abrantes et al., 2022).
In connection with this and other existing shortcomings of
physical education at the university (Lopez-Valenciano etal.,
2021; Piestrzynski et al., 2021), the problem of determining
an individual trajectory for each specific student for his
physical activity, which is implemented in different, but
in certain forms, and contributes to achieving a positive
result (Banakh, 2019). Thus, the effectiveness of considering

individual characteristics inherent in representatives of
existing somatotypes is emphasized (Brtkova et al., 2014;
Kvintova & Sigmund, 2016).

Taking into account the above, an experimental study
was conducted, which already at the beginning proved the
existence of differences in the parameters of the physiological
characteristics of young men with different somatotypes. In
the end, there were also peculiarities, and they related to
the unequal number of parameters and their values in the
representatives of the existing somatotypes. The above was
associated with a complex of reasons, one of the common ones
being the unequal pace of morpho-functional maturation.
Thus, representatives of the T-type lag behind the M-type,
on average, by six months, representatives of the A-type — by
one year, and representatives of the D-type — by one and a
half to two years (Ashmore, 2005; Iedynak et al., 2021). This
feature affects the manifestation of various characteristics,
including physiological ones (Kvintova & Sigmund, 2016;
Wilmore, Costill & Kenney, 2022). In this regard, it is noted
(Katzmarzyk & Silva, 2013) that the development of the
organism’s capabilities largely depends on the morphological
and functional maturation of the organs and systems
involved in the manifestation of a certain characteristic.
This is consistent with modern ideas about somatotype as
an external reflection of the human constitution (Carter
& Heath, 1990; Iedynak et al., 2021). It (constitution) is
considered as the integrity of morpho-functional properties
that are inherited and acquired, are relatively stable over
time, associated with the pace of individual development, the

258



Banakh, V., ledynak, G., Sovtisik, D., Galamanzhuk, L., Bodnar, A., Blavt, O., Balatska, L., & Alieksieiev, O. (2023). Physiological
Characteristics of Young People in the Absence of Mandatory Physical Activity Required at the University

features of the body’s reactivity, the style of activity and the
material prerequisites of human abilities (Carter & Heath,
1990; Malina, et al, 2004; Frisancho, 2008; Stewartetal.,2014).
In this regard, the different characteristics of each young
person are marked by the peculiarities of the parameters, but
when creating samples based on the “somatotype” feature,
we can immediately see a certain trend in the manifestation
of these parameters. According to the obtained results, the
physical activity used during the academic year was one of
the important reasons for the deterioration of the parameters
of the studied characteristics. 2 out of 9 young men with
M-type had such characteristics, 3 young men with T-type,
4 with A-type, and 5 with D-type. In this regard, it was noted
that the Covid-19 epidemic caused a decrease in the amount
of physical activity of young people, primarily due to the lack
of mandatory physical education classes in the educational
institution (Piestrzynski et al, 2021). Young people’s use of
physical activity other than the required amount indicated
a lack of internal motivation to systematically implement
such activity in their free time from school (Wiium &
Sifvenbom, 2019; Coimbra et al., 2021). At the same time,
the most unfavorable trend was found in D-type, then in A-
and T-types, and the smallest was in M-type.

Consolidating the results in all somatotypes, the
following was noted: the best values of HR after exercise,
VCI and RI were in young men with T-type, and the values
of the rest of the characteristics, except for SBP and DBP,
were better in young men with M-type. The peculiarities
of blood pressure parameters were not established, because
according to the researchers, they were within the age norm
in all young men (Wilmore et al., 2022). As for A-type
representatives, the parameters of HR after exercise, VCI and
RI were better in them than in young men with D-type; in the
latter, the parameters of VC and HR at rest were better, and
the parameters of other characteristics were practically the
same. The obtained data to some extent confirm the results
of other researchers (Gutnik et al., 2015; Iedynak et al., 2021).

The identified features should be considered in practical
activities, in particular, when modeling the achievements of
young people over a certain period, during the analysis of
achievements, taking into account the features characteristic
of representatives of a certain somatotype (D’Andréa et al.,
2013; Cinarli & Kafkas, 2019).

The obtained results are important for the moderniza-
tion of the content of physical education of young men in the
direction of its individualization to achieve high parameters
in various characteristics; to develop a differentiated sys-
tem for evaluating the achievements of young people (Ryan-
Stewart, 2018; Zhang, Lu & Wu, 2020). This, among other
things, will also contribute to strengthening their motivation
to engage in physical activity, because the proposed norma-
tive assessments will be realistic to achieve. Such a positive
result is an incentive to continue the physical activity and
even increase its volume (Noh et al., 2014; Kvintova & Sig-
mund, 2016). In addition, the obtained data can be used
in the practice of sports activities, in particular when pre-
dicting achievements, and planning the amount of physical
activity for athletes with a certain somatotype (Saha, 2014;
Campa et al., 2020; Cinarli et al., 2022).

It is advisable to direct further research to the study of
parameters of other characteristics, in particular physical
qualities, and psychophysiological properties. Another

possible direction is the development of a program to
improve physiological and some other characteristics of
young men during physical education at the university, as
well as individual programs of such orientation.

Conclusions

Against the background of the implementation of quar-
antine in connection with Covid-19, the physiological char-
acteristics of first-year boys during the academic year are
marked by features determined by somatotype. At the be-
ginning, most characteristics, the parameters of which differ
significantly (at the level of p<0.05+0.0001), were found in
the T-type: there were 6 of all 9 studied, but not all of them
were better, compared to those obtained in other somato-
types. The parameters in the M-type were better in all cases,
and their number, when compared with the D-type, is 5,
with the A-type - 4; in the latter parameters, HR after exer-
cise and VCI were better than in D-type.

During the school year, parameters deteriorate: in
D-type in 5 characteristics, in A-type — 4, T-type - 3, and
M-type - 2. In the end, young men reach parameters that
differ significantly from each other. In the T-type, there were
7 of all 9 subjects and all of them were better than in the A-,
D-types, and 3 (HR after exercise, VCI and RI) - than in the
M-type. The parameters of the latter are better in all cases,
and the number is: when compared with the D-type - 5, with
the A-type — 4. The parameters of HR after exercise and VCI
in the A-type were better than in the D-type.

To increase the effectiveness of physical education of
young people at the university, it is advisable to differentiate
it and individualize the content, taking into account the
peculiarities of the manifestation and changes of parameters,
primarily psychophysiological and characteristics of physical
capabilities.
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Abstract

Study purpose. Football is a social phenomenon, especially due to the enormous use of the media and the economic
and financial implications that derive from its complex sporting activities. Amateur sports associations (ASD) are
part of this phenomenon since they represent socio-educational agencies that pursue the aims of sports training

by adopting specific educational, social, and economic models. Individually, they have modest dimensions but
considered in an aggregate manner, they present a significant and not negligible dimension in society. The purpose
of the study is to try to understand the stakeholders” perceptions concerning the issues of youth football and the
accountability that football, understood as a public good, produces in local communities.

Materials and methods. The study was conducted through a survey submitted to a sample made up by presidents
and trainers of 112 amateur sports clubs in the province of Salerno, a city in Southern Italy. The survey includes two
thematic sections. The first section presents 6 items, common for both presidents and trainers, about the various
social and educational issues related to the practice of the sport. The second section presents 4 items, that analyse
the contribution that the U.S. Salernitana 1919 football club, considered as a “public good”, brings to the territory in
terms of economic and social return. Validity and reliability were calculated. The collected data were analysed using
the Chi-square (x?) test to check the correlation between the responses given by the stakeholders.

Results.The results show a concordance of opinions among the stakeholders regarding the most relevant educational
aspects related to the practice of football, and the major critical issues involving the youth academy of U.S.

Salernitana 1919 football club.

Conclusions. These results highlight the stakeholders’ full awareness of the potential positive social effects of the
presence of football ASDs in the territory, even considering the limitations of the study sample and the territorially

circumscribed objective of the research.

Keywords: football, public good, local community, stakeholder.

Introduction

Thevalue of sportshas grown rapidly in recent decades, to
the point that it has assumed a central economic and cultural
role in many societies worldwide (Andon & Free, 2019). The
increasing commercial value of sports has led many sports
organizations to adopt a more “business-like” management
approach with decision-making driven by purely economic
logic, resulting in a significant transformation of the global
sports industry (Clune et al.,, 2019). Although sports
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organizations have always had business ties, the intensity
of these ties is one of the most relevant aspects of today’s
sports industry (Hoye et al., 2018). The sports industry has
transformed financially into other business sectors, such
as television broadcasting and merchandising (Morrow,
2000). However, this commercialization process has yet to
be challenged by stakeholders who are often critical of sports
organizations’ responses to their needs (Cooper & Johnston,
2012).

Diverging views among fans, management, shareholders,
and players about how organizations should balance
commercial returns, field success, entertainment value,
fan interests, and traditional cultural values have created
significant tensions among stakeholders. These tensions
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between economic, social, and cultural characteristics have
seen academic interest progressively direct attention to the
role of accounting in sporting contexts (Potter & Lightbody,
2016). Sporthasbecomea privileged vector of communication
for companies wishing to improve their brand and conquer
new markets (Ratten, 2016; Turner & Shilbury, 2005).
The prestige of sporting success can be leveraged for large
commercial returns, but often in ways that have little to do
with conventional business decision-making. All this has
occurred especially, in recent times within football. This
sport represents a social phenomenon, especially because of
its enormous media influence and the financial and economic
implications that flow from it. In essence, the sports enterprise
owes its reason for existence to the presence of its customer/
consumer, with whom it concretizes an essential bond that
leads it to realize profits (Cooper & Johnston, 2012). All
this involves a strategic approach unknown to the world of
sports, which must rethink its role by accepting a new vision
that combines the principles proper to sound economic
management with the ability to compete and meet the needs
of its customers/consumers.

The few studies that have examined the role of
accountability in sports have tended to focus on so-called
professional sports organizations. In this sense, the figure
of the customers/consumer has not yet been considered
and deliberately marginalized. Divergent views on how
organizations should balance commercial returns, on-field
success, entertainment value, fan interests, and traditional
cultural values have created significant tensions among
stakeholders (Andrds & Havran, 2015; Williams, 2007).
Because of such critical issues, sports clubs should adopt
those corporate governance measures that safeguard all
stakeholders interacting with them. This social phenomenon
also consists of small territorial stakeholders within ASD,
which can be defined as socio-educational agencies that
pursue sports training by adopting a specific socio-economic
model with educational value. Individually, ASD are modest
in size but, when considered in aggregate, have a significant
size that is not negligible in society (Agenzia delle entrate,
2022; Garcia & Welford, 2015).

It would be useful to adopt original survey methods,
such as those on perception and awareness (Raiola et al,,
2022; Witkowski et al., 2016), to methodologically finalize
the survey with similar instruments. The purpose of the
study is to try to understand the stakeholders’ perceptions
concerning the issues of youth football and the accountability
that football, understood as a public good, produces in local
communities. This contribution aims to scale down the
exclusively ‘technical’ view of public accounting to reach a
wider audience through a more comprehensible language.

Materials and methods

Study participants and design

The investigation was conducted through an online sur-
vey targeting a sample characterized by 112 presidents (mean
+ standard deviation = 45 + 2.99 years old) and 112 trainers
(33 £ 3.52 years old) in non-professional football associa-
tions located in the province of Salerno (Italy). They carry
out competitive activities and are affiliated with the Italian
Football Federation.

Study organization

After choosing the target population, data collection was
carried out considering both methodological implications
and available economic and human resources. On this
basis, it was decided to administer a survey the writing of
which was based on the conceptual dimensions and related
indicators identified during the definition of the research
objective. Some studies in the literature have demonstrated
the validity of the survey’s validity in detecting stakeholders’
perceptions (Forneris et al., 2012; Harker, 2019; Fuller &
Myerscough, 2001).

Validity Procedure

Validity refers to the fact that an instrument measures
exactly what it purports to measure (Souzaetal.,2017). In this
study, face and content validity were assessed. Face validity
refers to the conciseness of the items of the instrument
concerning clarity, brevity, and completeness (Sangoseni
et al., 2013). Content validity refers to the degree to which
items in an instrument reflect all aspects of the construct and
is based on the judgement of a group of experts in a specific
area of interest (Haynes et al., 1995). To guarantee these
two types of validity, the surveys were revised by two study
groups. The first group were survey construction experts
who adapted the structure of the surveys as they saw fit. The
second group were sports management experts who assessed
whether the questions correctly captured the topic. Items
with a content validity index (CVI) greater than 0.78 were
included in the final instrument. The final version of both
surveys consisted of two thematic sections. The first section
presents 6 items, common for both presidents and trainers,
about the various social and educational issues related to the
practice of sport. The second section presents 4 items, that
analyse the contribution that U.S. Salernitana 1919 brings
to the territory in terms of economic and social return. The
survey administered to the stakeholder is shown in Table 1.

Reliability Procedure

Reliability is the ability to reproduce a result consistently
across time and space or from different observers (Souza,
Alexandre & Guirardello, 2017). The reliability criteria cal-
culated in this study were stability, which measures how sim-
ilar the results measured at two different points in time are
through the test-retest with a sample of at least 50 subjects
and the calculation of the intraclass correlation coeflicient
(ICC) (Terwee et al., 2017), and internal consistency, which
shows whether all items of an instrument measure the same
characteristic through Cronbach’s a coefficient (Streiner,
2003).

Statistical analysis

To validate the surveys, we first assessed its internal con-
sistency through Cronbach’s a and associated 95% confi-
dence intervals (CI). A Cronbach’s a of 1 indicated perfect
reliability, with a cut-off of 0.70 indicating an acceptable
internal consistency (Cronbach, 1951). Then, we assessed
the test-retest reliability by administering the surveys after
1 month to a sub-sample of 50 presidents and 50 trainers who
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Table 1. The survey administered to the stakeholder

Q1

What is the most relevant educational aspect related to playing football?
a) Being fair and equitable

b) Being consistent in training

c) Being with friends

d) Improving one’s results and records

Q2

What is the main positive effect associated with the practice of sports discipline?
a) Keeping fit

b) Positive repercussions on self-esteem

¢) Reducing stress

d) Development of greater determination to make decisions

Q3

In what ways can football be considered predominantly a vehicle for social inclusion?
a) Counter gender discrimination

b) Encourage the participation of non-disabled athletes

¢) Encourage the participation of non-EU athletes

d) Not exclude anyone

Q4

What are the main training objectives that a football academy should pursue?
a) The technical and physical development of the athletes

b) The development of all areas of the athletes” personality

c) The development of non-competitive recreational practice

d) The development of the application of the rule to play and have fun

Q5

How could fair play be promoted in football academies?

a) By creating and enforcing rules of the game and spreading awareness of the need to respect them.
b) Ensuring equal opportunities beyond sporting aptitude.

¢) Valuing people regardless of victories and defeats

d) By avoiding putting excessive pressure on athletes to achieve a good result

Q6

What do you consider to be the main critical issues related to playing football?
a) Excessive emphasis on results

b) Premature specialisation

c) Selection at the grassroots level

d) Premature recourse by families to the figure of the sports agent

Q7

Does the presence within the territory of a football club participating in the top league contribute to a greater approach to the
practice of football?

a) Extremely convinced

b) Somewhat convinced

¢) Not at all convinced

d) Needs a study to verify this

Q8

Has the promotion of the U.S. Salernitana 1919 club to the top league of Italian football contributed to the economic development
of the territory?

a) Absolutely yes, given the assiduous attendance at matches

b) Not much, given the period of economic uncertainty that has characterized the club so far

¢) Not at all, given also the uncertainty of the pandemic period

d) Needs a study to verify this.

Q9

9) How do you assess the intention of the new president of U.S. Salernitana 1919 to revitalize the club’s youth academy so that it
can afford to self-manage and self-finance itself?

a) Very positive

b) Positive but I don’t think it is feasible

c) Utopian

d) Given the drift of professional soccer with the phenomenon of capital gains, it is a hypothesis for balance sheet consolidation

Q10

What is the main critical issue related to the youth academy of U.S. Salernitana 1919?
a) Inadequate investment and interest on the part of the club.

b) Inadequate preparation of the figures in charge of technical training

¢) Inadequate involvement of local youths

d) Unproductiveness of the use of resources

agreed to be contacted again about the study (Aliberti etal,,  (ICC 0.75-0.90), and excellent reliability (ICC = 0.90). A
2022). The ICC was interpreted using the criteria suggested  chi-square analysis (x*) was performed to test the indepen-
by Portney and Watkins (2009) as poor reliability (ICC <  dence within and between subjects (trainers and presidents)
0.50), moderate reliability (ICC 0.50-0.75), good reliability ~ on their perceptions concerning the issues of youth football
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and the accountability that football, understood as a public
good, produces in local communities. Significance was set at
p < 0.05. Data analyses were performed using the Statistical
Package for Social Science software (IBM SPSS Statistics for
Windows, version 25.0. Armonk, NY).

Results

Data Quality Check

The internal consistency of the survey for presidents
was excellent (Cronbach’s a coefficient [95% CI] 0.92 [0.89-
0.94]; p < 0.000). In addition, the survey for trainers had a
good internal consistency (Cronbach’s a coefficient [95%
CI] 0.85 [0.81-0.89]; p < 0.000). The test-retest reliability of
the survey for presidents ranged from moderate to excellent,
while that for trainers was from good to excellent. A detailed
description is shown in Table 2.

Chi-Square Associations

Chi-Square showed four significant associations
between stakeholder perceptions, specifically regarding how
football can be seen as a vehicle for social inclusion (x*=13,0;
p=0.00); the contribution that the top league football club
makes to the practice of football (x*=14,6; p=0.00); the
new president’s intention to revitalize the youth academy
(x*=15,7; p=0.00); finally the main critical issues related
to the youth academy of U.S. Salernitana 1919 (x*=16,4;
p=0.00) A detailed description is shown in Table 3.

Discussion

From data processing, it can be said that there is an
agreement of opinion between stakeholders. A child up to the
age of ten approaches football because he is looking for play
and fun, to satisfy the need to experience hisbodyand what he
has learnt through physical activity (Croce, 2016). In the first
question concerning the most relevant educational aspect
of playing football, trainers and presidents most frequently
selected the option “to be consistent in training”, followed
by “to be loyal and fair”. However, it must be considered that
in both childhood and pre-adolescence, children present a

Table 2. Test re-test reliability

predominantly extrinsic motivation (Trecroci et al., 2021).
From the age of 12, however, they approach football mainly
because they feel the need to belong and interact with peers.
From adolescence onwards (12-17 years), sport becomes the
context in which they experience themselves, their abilities
and those of their peers. It is only at this stage of life that
consistency in training can prevail, not before, on pain of
early specialization (Sarmento et al., 2018).

Concerning the main positive effect associated with
the practice of sport, both trainers and presidents agree in
indicating more frequently the option “developing greater
determination to make decisions’, followed by “fostering
positive effects on self-esteem”. Options considered more
relevant than “keeping fit” and “reducing stress” However,
it should not be underestimated that practising discipline
on a three-weekly basis contributes to the development of
children’s physical efficiency. According to World Health
Organization (WHO, 2022) guidelines, the 5-17-year age
group should engage in at least 60 minutes of moderate
to vigorous physical activity daily, supporting natural
physical development, being fun and carrying out under
safe conditions. Indeed, three workouts per week alone are
not enough, but they provide an opportunity for recreation
and stress reduction for children whom the school and
extracurricular activities often overload. The answer “don’t
exclude anyone” was the most selected by stakeholders to
promote social inclusion. As part of the activities related to
the theme of integration, the Italian Football Federation, in
agreement with the Ministry of the Interior, has developed
the “RETE!” project. It represents an initiative aimed at young
people throughout the country, to promote and foster peer
interaction and social and intercultural inclusion processes
through football. The aim is to promote ethically correct
behaviour through value education, using sporting activity as
a model for civil society (Italian Football Federation, 2022).

Concerning the main educational objectives that the
football academy’s educational project must pursue, the
presidents selected “encourage the development of all
areas of the athletes’ personality” as the most important,
while trainers indicated ‘the necessity of the application of
the rule’ as the fist. Respect on how to promote fair play
within the football academy, the presidents were divided
between “fostering equal opportunities beyond sporting

Survey for Presidents Test-Retest Reliability

Survey for Trainers Test-Retest Reliability

Variable ICC (95%CI) P Variable Variable ICC (95%CI)
Ql 0.93 (0.88-0.96) <0.000 Ql 0.94 (0.84-0.95) <0.000
Q2 0.66 (0.41-0.77) <0.000 Q2 0.95 (0.92-0.96) <0.000
Q3 0.91 (0.85-0.95) <0.000 Q3 0.86 (0.74-0.92) <0.000
Q4 0.95 (0.92-0.97) <0.000 Q4 0.93 (0.88-0.96) <0.000
Q5 0.86 (0.74-0.92) <0.000 Q5 0.95(0.92-0.97) <0.000
Q6 0.96 (0.92-0.97) <0.000 Q6 0.97 (0.95-0.98) <0.000
Q7 0.87(0.78-0.92) <0.000 Q7 0.93 (0.90-0.95) <0.000
Q8 0.94 (0.92-0.97) <0.000 Qs 0.90 (0.87-0.92) <0.000
Q9 0.86 (0.75-0.92) <0.000 Q9 0.91 (0.84-0.94) <0.000
Q10 0.97 (0.95-0.98) <0.000 Q10 0.91 (0.84-0.93) <0.000
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Table 3. Differences in perception between presidents and trainers

Presidents Trainers  x* P
Q1) What is the most a) Being fair and equitable 34 37 0,21 0,97
relevant educational aspect 1) Being consistent in training 42 41
related to playing football? <) Being with friends 23 2
d) Improving one’s results and record 13 12
Q2) What is the main a) Keeping fit 13 17 5,81 0,12
positive effect associated b) Positive repercussions on self-esteem 23 35
with the practice of sports <) Reducing stress o 3
discipline?
P d) Development of greater determination to make decisions 54 47
Q3) In what ways can a) Counter gender discrimination 12 24 13,0 0,00
foo:iball .be colnsider}el:.dl ; b) Encourage the participation of non-disabled athletes 10 14
Eéiia(;rinnl?lirsl;o};lg vemdelor Encourage the participation of non-EU athletes 10 20
' d) Not exclude anyone 80 54
Q4) What are the main a) The technical and physical development of the athletes 38 32 1,79 0,61
}rair];inl% ObjcelCti"elehatlg b) The development of all areas of the athletes’ personality 34 41
p(:ﬁtsui:? academy shou ¢) The development of non-competitive recreational practice 17 20
' d) The development and application of the rules to play and have fun 23 19
Q5) How cou.ld fair play a) By creating and enforcing rules of the game and spreading 33 44 599 0,11
be promoted in football awareness of the need to respect them.
academies? b) Ensuring equal opportunities beyond sporting aptitude 44 48
¢) Valuing people regardless of victories and defeats 16 8
d) By avoiding putting excessive pressure on athletes to achieve 19 12
a good result.
Q6) What do you consider ~ a) Excessive emphasis on results 38 37
tolbe fihe mf‘in‘ Critficallisiil?es b) Premature specialisation 34 41 448 0,21
related to playing footballs c) Selection at the grassroots level 15 10
d) Premature recourse by families to the figure of the sports agent 25 24
Q7) Does the presence a) Extremely convinced 28 12
}Vithénﬁhf tsrritor y ofa b) Somewhat convinced 21 40 146 0,00
ootball club participating -
in the top league contribute <) Not at all convinced 8 3
to a greater approach to the d) Needs a study to verify this 55 57
practice of football?
Q8) Has the promotion a) Absolutely yes, given the assiduous attendance at matches 21 26
of the U.S. Salernitana b) Not much, given the period of economic uncertainty that has 34 20 6,60 0,08
1919 club to the top characterized the club so far
league of Italian football N Lo Iso th : fih demi od 7 P
contributed to the ¢) Not at all, given also the uncertainty of the pandemic perio
economic development of d) Needs a Study to Verify this. 45 58
the territory?
Q9) How do you assess a) Very positive 41 34
the intention of the new p) positive but I don't think it is feasible 38 19 157 0,00
president of U.S. Salernitana <) Utopian 1 3
1919 to revitalize the club’s - P - - -
youth academy so that it d) Given the drift of professional soccer with the phenomenon 45 56
can afford to self-manage of capital gains, it is a hypothesis for balance sheet consolidation
and self-finance itself?
Q10) What is the main a) Inadequate investment and interest on the part of the club. 14 22
iti i nadequate preparation of the figures in charge of technica 5 R .
C}rlmcal lisue rglated t;)U q b) Inadequate prep f the fig harge of technical 3 21 1649  0.00
the youth academy ot U.S. training
Salernit 19197
alerhitana ¢) Inadequate involvement of local youths 41 25
q b
d) Unproductiveness of the use of resources 22 44

aptitude” and “creating and enforcing rules of play and
spreading awareness of the need for their observance” The
first option prevailed among trainers. However, the ‘need
to avoid putting excessive pressure on others to achieve a
good result, a frequent variable, should also be mentioned.
The application of fair play in trainings should be extended

to a competitive level with the participation of athletes in
official competitions. Therefore, it is important to analyze
the attitudes of players and their readiness to contravene the
laws of the game.

Regarding the main critical issues related to football,
presidents were more likely to indicate ‘early specialization,
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while the trainers preferred “excessive emphasis on results”
Both are the major, critical issues currently present. However,
one must also consider the problem of selections carried out
at an early age or the premature recourse of parents to the
figure of the sports agent. Engaging in intensive training
programmes at an early age can cause negative outcomes for
some young athletes. Firstly, by working on the few qualities
a child knows, he is only allowed to discover some of the
others, which are only expressed if they can be experienced
in free play. Secondly, compulsory repetition and teaching
the same way for everyone are obstacles to creativity and the
free expression of talent (Giillich et al., 2022).

The second thematic section assessed stakeholders’
perceptions of the contribution that the top league football
club U.S. Salernitana 1919, made to the territory. The analysis
showed that most stakeholders affirmed the need for an ad
hoc study to demonstrate that the club’s presence in the area
contributes to the dissemination of sport, on the one hand,
and economic development on the other. Many stakeholders
agreed that the corporate uncertainty plagued the club so far
has certainly not contributed to these phenomena. In most
cases, general scepticism prevailed among both trainers and
presidents in assessing the intention of the new president of
U.S. Salernitana 1919 to revitalize the club’s youth academy.
Awareness of the difficult economic conditions in which
Italian football currently finds itself has probably prevailed.
As documented in the latest annual report of the Italian
football federation (FIGC), from 2014 to 2019, i.e., in the
pre-Covid period, the cumulative losses of the professional
leagues amounted to 1.6 billion (FIGC, 2022). A context
sick for years that Covid has only aggravated. In this
scenario, the initiative proposed by the new club president
is nothing more than one of the hypotheses to restore the
balance sheets. Finally, most of the stakeholders indicated
“inadequate investment and interest” as the main critical
issue attributable to Salernitana 1999.

The work offers both practical and theoretical implica-
tions. As for the practical implications, the article highlights
how the role of accounting in sports has grown and devel-
oped hand in hand with the increase in professionalization,
assuming a role of considerable importance (Andon & Free,
2019). However, whether on the one hand the accounting
practice has been enriched and modelled in relation to the
growth and needs of sports organizations, on the other hand,
it has partly lost its informative essence, representing a self-
destructive tool through which professional clubs have jus-
tified the huge losses generated by the market, artificially
“playing” on the intangible components within the finan-
cial statements. Furthermore, regarding accountability, the
work notes the full stakeholders’ awareness of the potential
positive effects (in social and economic terms) deriving from
the presence of an elite society inserted in a territorial con-
text. However, the ambiguity of interests of the ownership
structure and the lack of communicative transparency of
the companies contribute to thinning the fiduciary bond be-
tween the various stakeholders involved, an essential factor
to grasp the plurality of effects generated. Through a part-
nership approach with key stakeholders, a football team can
be a valuable collective social anchoring organization and
an important place for community development. A third
implication refers to the orientation of sports organizations
to the commercial logics of profit. In particular, the busi-

ness orientation of the sports industry has slowly eroded the
logic of dominant social well-being, threatening its ability to
uphold the traditional values of sport (Miller et al., 2008).
All this reflects on youth football, driven by logics oriented
towards sporting and commercial success, which negatively
affects young people’s growth.

As regards the theoretical implications, given the
economic, cultural, and social importance of sports
organizations, there is ample room for increasing studies
on the understanding of how forms of accounting are
involved in sports to enrich the literature on the link
between accounting and sports. A starting point for future
research could be to carry out studies aimed at identifying
the parameters that affect the fiduciary bond between the
elite companies and the plurality of stakeholders inserted
in a territorial context. The objective could be to verify how
territorial public administrations contribute to increasing
localised development practices. The localization approach
to the topic covered by the study could help define a survey
model to develop future studies preliminarily. It should
be noted that the questions here administered were based
on elaborating on the sport’s educational and social value,
following the line of social reporting.

This study is not free from limitations. The first limit
is the subjectivity in detecting and identifying the main
trends in the literature (Marrone et al., 2020). The second
limit is reflected in the low sample size of our study, inserted
in a circumscribed territorial perimeter. In this regard, it
would be interesting to carry out a comparative study on
populations inserted in different territorial contexts to verify
the reliability of the generalization of the research results.

Conclusions

These results highlight the stakeholders’ full awareness of
the potential positive social effects of the presence of football
ASDs in the territory. There is a need for im-plementing provi-
sions that decline applications for different specific cases. Re-
garding the method of the study and considering the sampling
limitations of the study, the lack of demographic data, and the
primitive wording of the surveys, it is necessary to replicate it
in order to provide useful elements to the legislator.
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ana MICLUEBUX TPOMAL: NINOTHE AOCNIAXKEHHA
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Pedepar. Crarts: 8 c., 3 Tabn., 34 mxepert.

MeTta mOCTiTKEHHA. d)yT60J1 € COILia/IbHNM SIBUIEM, 0COOINBO yepe3 BenmyesHe BukopucraHHa 3MI Ta exkoHoMiuHi Ta
(hiHaHCOBI HACTIAKM, SIKi BUIUIMBAIOTH 13 100 KOMIIIEKCHOI CHOPTUBHOI AisNbHOCTI. JI06MTeNbChbKi CIIOPTUBHI acoriamil € yacTu-
HOIO IJbOTO ABMILA, OCKIIbKY BOHM IIPEJCTAB/IAIOTD COLia/IbHO-OCBIiTHI ar€HTCTBA, AKi IIepeCTigyI0Th 1i/li CTOPTUBHOI iATOTOBKA
HIJIAXOM HPUIHATTA KOHKPETHMX OCBITHIX, COIlia/IbHIX Ta €KOHOMiuHMX Mofeneit. OKpeMo BOHM MaloTb CKPOMHI po3sMipu, ajie B
CYKYIIHOCTi BOHYM CTAHOBJIATh 3HAYHMII BUMIp CYCIIi/IbCTBa, Ha AKMIT HE MOXKHA He 3BakaTu. MeTa JoCIipKeHHA 10/IATa€ B TOMY,
11106 crpobyBaTy 3pO3yMITH YsIB/ICHHS 3aljiKaBJIeHNX CTOPIH IOf0 NMUTAHb AUTAYOro ¢yTbONy Ta MiA3BITHOCTI, Ky GyTbOI, Y
PO3yMiHHI J10T0 sIK CYCIIIBHOTO 671ara, CTBOPIOE B MiCLIeBMX IPOMaJiax.

Marepiamu Ta MeTomu. Lle [oCTifKeHHS IPOBOYIIN 32 OIIOMOT'OI0 OLIUTYBAaHHS, 3a[IPOIIOHOBAHOT0 BUOIPII, IKY CK/Iajjanm
Ipe3uIeHTN Ta TpeHepy 112 Mo6UTeNbChbKIUX CHOPTUBHMX KIYOiB y mpoBiHuii CanepHo, MicTi Ha miBpHi ITamii. OnuTyBaHHA
CK/IQZIA€THCA 3 IBOX T€MATUYHUX PO3JiMiB. Y mepmoMy posjili HaBefeHo 6 IyHKTiB, CIIIbHUX K /I HIPEe3UIEHTIB, TakK i /s
TpeHepiB, Ipo pi3Hi colianbHi Ta OCBITHI IMTaHHA, OB A3aHi 3 IPAKTUKOIO CIIOPTY. Y APYTOMY pO3[iili HaBefleHO 4 MyHKTMH, AKi
aHaJI3YIOTh BHECOK, sikuit ¢pyT6ompumit Knyd CIIA «Canepritana 1919», sKnit BBXKAEThCS «CYCIUIBHUM 0/1arOM», IPUHOCUTD
TepUTOPIi 3 TOUKHU 30Py eKOHOMIYHOI Ta coljia/ibHOI Biffgadi. Po3dpaxoBaHo BamifHICTD i HafilHICTD. 3i6paHi fani Oymu npoaHa-
ni30BaHi 3a JOIIOMOTO0 KpuTepito Xi-kBazgpar (X*), 11106 HepeBipUTI KOPEJISIio MK BifJIIOBIAsIMM, HalaHVMIU 3alliKaBIeHUMMN
CTOPOHAMI.

PesynpraTu. Pe3ynbTaTit IIOKa3ylOTh Y3TOKEHICTb JYMOK 3aljiKaBJIeHMX CTOPIH IOAO HailOi/lbII aKTyaJbHUX OCBITHIX
aCIIeKTiB, OB I3aHNX i3 IPaKTHUKOI GyTOOIY, Ta OCHOBHIX KPUTUYHUX IIPOO/IeM, TIOB A3aHNX i3 MONIOADKHOIO akafeMieto GyT-
6onpHOrO K1y6y CIIA «Canepuirana 1919».

Bucnosxku. 11i pesynbTaryt miIKpecI00Th IIOBHE YCBiJOM/IEHHS 3alliKaBJIeHMMI CTOPOHAMM MOTEHILITHMX MO3UTUBHUX CO-
I{{a/IbHMX HACTIAKIB IPUCYTHOCTI PyTOOMBHNUX ITIOOUTEIBCKIX CIIOPTUBHNUX K/IYOiB Ha TepUTOpIi, HABiTh BPaX0OBy04M 0OMeXKeH-
Hs IOCTIIKYBaHOI BMOIPKN Ta TepUTOPia/IbHO 0OMEXXeHY MeTy TOCIi/PKeHHS.

Kirouosi cmoBa: ¢pyr6or, cycninbHe 6/1aro, MicrieBa rpoMajia, 3alikaBjieHa CTOPOHA.
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Abstract

Background. The several types of running in the team sports such as basketball, soccer and rugby, vary according
to physical characteristics and sports. In particular, in the basketball the running is characterized by continuous
acceleration and deceleration phases, which entails greater energy expenditure. This study aimed to assess the
strength decrease of the lower limbs and energy expenditure at different running conditions (n=4) with/without the
ball during Linear running and Shuttle run (180°) in two groups (male: n=15; female: n=15).

Materials and methods. Experimental approach required the following tests/devices: Squat Jump to assess the
strength of the lower limbs before/after each test, and a portable Metabolimeter was used to assess the metabolic
parameters. The T-test was used for independent samples and Two-way repeated measures ANOVA was used to
assess the significant differences for each variable between each running conditions.

Results. Initial hypothesis has been confirmed, showing a significantly different strength decrease in different
running conditions (Linear Running and Shuttle run with and without ball) and between the two teams considered
(male and female). In addition, different energy expenditure between the two groups increases even more during the

running with the ball compared to running without the ball.

Conclusions. The results of this study could be useful for coaches to optimize training with different training load
related to gender and to the running conditions (with and without the ball), but also to optimize the work load of
young players in relation to the abilities, skills and experiences of players.

Keywords: physical fatigue, strength decrease, training load, performance.

Introduction

The match analysis showed that basketball players
perform sprint at different velocities (Ben Abdelkrim et
al., 2007), over distances between 10 and 20m, within a
limited timeframe of up to 20 sec. (Narazaki et al., 2009),
changing direction with and without ball; indeed, basketball
is characterized by multiple high-intensity actions and it
represents a multi-task sport (Sanchez-Sanchez et al., 2019).
All these displacements on field determine considerable and
different energy expenditure (Ben Abdelkrim et al., 2010).
In addition, in basketball has been considered fundamental
(Altavilla et al., 2022) since physiological demands under
stress can negatively alter players’ performance. Therefore,
is important to understand fatigue adaptations, because the

© Altavilla, G, D’Isanto, T., Raiola, G., & D’Elia, F,, 2023.
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players must be able to effectively perform specific tasks under
physical fatigue during training and match (Kamandulis et
al,, 2013). The several types running in the team sports such
as basketball, soccer and rugby, vary according to physical
characteristics and sports (Esposito et al., 2019). Continuous
acceleration and deceleration phases characterized the
running in the basketball, which entail a greater energy
expenditure. In team sports is essential to optimize the
training program through the study and workload analysis.
These activity, generally, limited to the overall load and they
not assess the different running conditions related at gender
and to the positions by players. Researches are not many
that concern the physiological load, due to accelerations
and decelerations during changes of direction every 15 m.
Specifically, we will verify both the decrease in strength of
the lower limbs that the energy expenditure in two different
running conditions (Linear run and Shuttle run), with and
without changes of direction, with and without the ball
between two teams of young basketball players (male and
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female). The analysis of decrement of the strength and the
energy expenditure in different running conditions can be
useful to differentiate the training load. It can contribute to
the improvement the learning process on a specific motor
task and to comprise how the energy expenditure change to
the quality of the task performed. The purpose of this study
is to assess the level of decrement of the strength and the
energy expenditure in different running conditions: Linear
running and Shuttle running between two youth basketball
teams (male and female). The hypothesis formulated is as
follows: the strength of the lower limbs may decrease more
in the running with ball and between two groups (male and
female); while the energy expenditure should be different
in four running conditions with ball compared to running
without ball.

Materials and methods

Study participants

The subjects who participated were thirty young
basketball players aged 20+1. They represented two teams
(male n=15 and female n=15). All players had at least
five years of training experience and they participated
voluntarily. The variables detected were the following: Jump
performance (cm) and mechanical work (j-(kgm)"). Data
collection required the use of the following devices and tests:
Lower limb muscle strength assessed with Optojump (Bosco
et al., 1983), Yo-Yo endurance test (Bangsbo et al., 2006);
Linear running and Shuttle running (Vaquera et al., 2016)
assessed with Metabolimeter K4b2. In table 1 showed the
anthropometric characteristics of the two groups considered
(male and female). The mean age of the male group was
19.8 + 0.6 years, the body height was 191.4 + 4.2 cm, the
body weight was 82.3 + 2.9 kg, the body mass index was
22.4 + 2.7 kg/m? (indicated as normal value). The mean age
of the female group was 19.5 + 0.5 years, their body height
was 180.1 + 3.8 cm, the body weight was 75.2 £ 3.1 kg, the
body mass index was 23.2 + 2.9 kg/m>.

Table 1. Anthropometric and physiological characteristics
of the two teams

Variables Male team (n=15) Fen(1;iel ;e)am
Age (years) 19.8 0.6 19.5+0.5
Height (cm) 1914 +42 180.1 + 3.8
Weight (kg) 823429 752+ 3.1
BMI (kg/m?) 24+27 232429
VO,max (ml-kg'-min) 504 +2.6 426 +2.4
Heart rate max (b/min) 181.3+24 1835+ 2.6

Procedures

At the two teams were provided explanations on the
protocol to follow. The study envisaged five testing sessions
on seven-day period and with two-day rest in-between. In
the first session, the participants did an indirect continuous
multistage field test to determine VO,max (Léger & Bouch-
er,1980) to set the relative intensities of the next experimen-
tal sessions. The two teams have performed two sessions of
running without ball: in-line continuous running, Shuttle

running on 15 meter with directional changes at 180°. The
same sessions, were repeated with ball. All players were re-
quired to run at an intensity at 80% of VO,max, this intensity
was controlled with a frequency meter; while, beep sounds
and track markers were used as spatiotemporal indicators.
The tests were carried on a flat 100m course on a synthetic
rubber base. All players performed at least 10 minutes of
a warm-up before carrying out each test. After one week
all tests were repeated to verify the reliability of measure-
ments. The Yo-Yo endurance test has been performed by
each participant, as an incremental test (di Prampero et al.,
2009) to detect the VO,max. After wards, the Squat Jump
(S]) has been performed, for each running condition, to as-
sess the muscle strength decrement. Optojump evaluated
lower limbs muscle strength before and after each running
conditions, with and without ball, from the two teams (male
and female). Finally, All participants were tested (on 1000m
at 80% of VO,max) and they were randomly selected. Each
group performed randomly and evaluated in the different
running conditions with and without the ball (n=4).

Statistical analysis

All data are presented as mean and standard deviation
(Mean + SD). The normality of the data distribution was
verified by means of the Shapiro-Wilk test, while the
homogeneity of the variances was verified with the Levene
test. Intra-class correlation coefficient (Hopkins, 2000) was
calculated to assess the reliability of the measures for each
running condition. Regarding the energy expenditure,
the t-test for independent sample was used to assess the
significance of the differences in the different running
conditions (with and without the ball). Instead, for lower
limbs strength was used the two-way 2x2 between-within
ANOVA to assess the main effect of the between-subjects
factor Group (male and female), within-subjects factor
Treatment (Pre and Post) together with the factorial
interaction GroupxTreatment. While for the measure of the
effect size was used partial eta squared (n?). The significance
level was fixed at P <0.05. All statistical tests were conducted
through IBM SPSS Statistics version 23.

Results

The results of the study confirmed the initial hypothesis.
The T-test was used for independent samples to verify any
significant differences on the energy expenditure for each
running condition between the two groups (with the ball
and without the ball). Table 2 shows significant differences
both two teams analyzed (male and female) depending for
each running conditions: LR without the ball with p=0.01;
SR without the ball with p=0.01; LR with the ball with p=0.00
and SR with the ball with p=0.00. The homogeneity of the
variance was confirmed through the use of Levene’s test.
The values of Intraclass Correlation Coeflicient was verified
for the reliability of the measures of the energy expenditure
were excellent, showing a range from 0.90 to 0.97. Regarding
the men’s team these are the outcomes: LR without the ball
0.97; SR without the ball 0.94; LR with the ball 0.95 and SR
with the ball 0.92. While the women’s team these are the
outcomes: LR without the ball 0.96; SR without the ball 0.93;
LR with the ball 0.94 and SR with the ball 0.90.
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Table 2. T-test for independent samples: Energy expenditure for each running condition (n=4)

Mean male Mean female

Levene’s test

Variables . . t-value df Levene’s test
C_[j(kgm)'] C_[j(kgm)'] P Fadp P
LR without the ball 5.12+£0.20 5.28 £0.26 -2.81 28 0.01 0.633 0.452
SR without the ball 5.30+0.34 5.50 £0.33 -2.77 28 0.01 0.466 0.524
LR with the ball 6.02 £ 0.27 6.40 +0.28 -2.43 28 0.00 0.008 0.932
SR with the ball 6.50 £ 0.45 6.96 = 0.42 -2.90 28 0.00 0.564 0.454
LR - Linear Running; SR - Shuttle Run; p - p value.
Table 3. Two way (between-within) 2x2 ANOVA in four running conditions
LR without the ball SR without the ball LR with the ball SR with the ball
Effects Partial Partial Partial Partial
eta-squared (%) eta-squared (%) eta-squared (n?) eta-squared (%)
Groups 0.01 0.16 0.00 0.30 0.00 0.18 0.00 0.36
R1 0.00 0.70 0.00 0.50 0.00 0.82 0.00 0.75
R1* Groups 0.20 0.04 0.14 0.08 0.36 0.03 0.18 0.08
LR - Linear Running; SR - Shuttle Run; p — p value; n* - effect size; R1 - Treatment.
The results shown in table 3 demonstrate the effects and
interactions between two factors (Treatment-Groups) and 7
the dependent variable (lower limb strength). Significant Ny
evidence was detected between the groups (p=0.01; p=0.00; '
p=0.00; p=0.00) and in treatments “R1” (p=0.00; p=0.00; - 6
p=0.00; p=0.00); while the interaction between the groups £ F=5.50
and treatments (R1*Groups) are not significant (p=0.20; E Mooy Fo5.28 M=5.30
p=0.14; p=0.36; p=0.18). Finally, the size of the partial effect o
for regarding the groups is small, while in the case of the
treatments “R1” they result to be medium-sized. 45
. E SR

Discussion

The strength’s decrease and the energy expenditure
between the two groups (male and female) in the Shuttle run
result more expensive compared to linear running (Bekraoui
et al,, 2020). In the shuttle run with the ball a significant
difference was detected between the two groups, as it
required more muscular work due to the deceleration and
acceleration action on each change of direction and at more
motor control of the ball (table 2, p = 0.00). Male group,
in all different running conditions (n=4) showed lower
energy expenditure values than female group. In this study,
the results obtained offers new information that allows an
estimate of the energy expenditure due to acceleration and
deceleration. The effects and interactions between the factors
“Treatment and Groups” and the dependent variable (lower
limbs strength) are shown in table 3. shows the effects and
interactions between two factors (Treatment-Groups) and
the dependent variable (lower limbs strength). There were
significant differences between the two groups (Groups:
0.01; 0.00; 0.00 and 0.00) and in the treatments (R1: 0.00;
0.00; 0.00 and 0.00). For every running conditions (n=4)
the result showed a significant difference in the decrease of
strength in the comparison between the male and female
groups, and so too in the before and after tests in each
group. Finally, the interactions between the groups and the
treatment did not provide significant outcome in the four
running conditions (p: 0.20; 0.14; 0.36; 0.18). In this study,
the multiple decelerations and accelerations require greater
physiological demands at the players compared to linear

Fig. 1. Energy expenditure of running without ball between two
teams (M = Male; F = Female; LR = Linear running;
SR = Shuttle run)

6.50
6.40

6,5

55

C [ (kg'm)7]

4 o] o=

Fig. 2. Energy expenditure of running with ball between two
teams (M = Male; F = Female; LR = Linear running;
SR = Shuttle run)

running (Buglione & di Prampero, 2013). In addition, the
different and significant energy expenditure between the
two groups (male and female) increases even more in the
running with the ball than that without the ball (Figures
1 and 2). This could be justified by an additional demand
necessary both for the motor control of the ball and both
due to possession of some quantitative and qualitative skills,
result of specific training and also for gender characteristics.
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Therefore, the evaluation trainingand continuous monitoring
of the physiological aspects become an important aspect for
the control of the performance.

Conclusions

Inlightoftheseresults, it could be useful todesign training
loads adapted to the effective energy and physiological needs
of the game situations and in relation to the different of
position in field, of gender, conditional and coordinating
capacities requests. Therefore, it is necessary to differentiate
and to customize the training load. For example, intervening
on the variables such as exercise duration, distance, intensity
and recovery time.
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Abstract

Study purpose. To study the peculiarities of correlation between the maximum strength development and quantity of
kicks in MMA using load regimes of different intensity and energy supply.

Materials and methods. 75 athletes aged 19+0.7 practicing MMA for 4+0.8 years were examined and divided into
3 groups. During 12 weeks, group 1 athletes used low-intensity (Ra=0.53) load regime, group 2 - medium-intensity
(Ra=0.65) and group 3 - high-intensity (Ra=0.72). The control of attacking kicks (front kick, reverse side kick,
roundhouse kick) quantity with maximum force until full muscle fatigue for 20 s allowed to check special training.
The level of strength training was evaluated by estimating the maximum strength development (1 RM) indicators.
Non-parametric methods of mathematical statistics were used for data processing.

Results. The indicators of special training showed the greatest increase by an average of 13.2% in group 3 athletes
during 12 weeks. In the other two groups, the dynamics of the controlled indicator was 3.2 times smaller for a
similar period of time. The maximum muscle strength indicator increased by 41.9% in group 3 athletes compared
to the initial data. These changes are on average 1.5 times higher than the results recorded in athletes of groups 1
and 2. Despite the revealed growth of strength and special training indicators in MMA athletes, there was no strong

correlation between them in any research group.

Conclusions. Using high-intensity load regime in conditions of anaerobic-alactate mode of energy supply allowed
achieving the greatest results in strength and special training indicators. However, the study did not show correlation
between the increase in maximum strength development and quantitative indicators of attacking kicks. Further
research will be focused on searching for more informative markers for assessing the training of athletes in MMA and

adaptation processes using biochemical control methods.

Keywords: MMA, load regimes, intensity, muscle strength, special training.

Introduction

Mixed Martial Arts is one of the spectacular professional
types of martial arts in the world, which has been developing
rapidly in recent years. Being related to “gladiator matches”
and creating a bright “show” requires great skill from
athletes. The need to master the perfect technique of kicks,
punches, and pain techniques together with a powerful level

© Chernozub, A., Olkhovyi, O., Aloshyna, A., Savenko, A.,
Shtefiuk, I., Marionda, I., Khoma, T., & Tulaydan, V., 2023.
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of functional capabilities and physical development requires
constant improvement of training (Chernozub et al., 2018;
Antonietto6 et al., 2023; Bueno et al., 2022). The study of
effective mechanisms for optimizing the training system
in MMA is one of the debated issues among scientists in
spheres of sports, biology and medicine. At the same time,
the question of the effectiveness and expediency of using
certain ways of solving this problem is quite controversial
(James et al., 2020; Kirk et al., 2020; Olkhovyi O. et al., 2020;
Chernozub et al., 2022).

Strength training is one of the key factors increasing the
adaptive reserves of athletes and enlarging their explosive
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power (Chernozub et al., 2019; Kirk et al., 2021; Liu et al.,
2022). Animportantaspect of optimizing the training process
is the effective combination of energy supply modes of muscle
activity and the magnitude of load indicators. Using loads of
different volume and intensity allows precisely influencing
on the level of functional training of athletes of the striking or
wrestling style of fighting in MMA (Chernozub et al., 2018;
Pavelka et al., 2022). Power load regimes optimization is
impossible without employing a wide range of physiological
and biochemical methods for controlling adaptive and
compensatory reactions to a stressful stimulus, which is an
integral part of improving the training system (Giboin &
Gruber, 2022; Tota & Wiecha, 2022).

Scientists have been recently paying close attention to
studying the impact of various load regimes on the growth
of strength capabilities and indicators of special training
(Seniuk et al., 2020; Camarco et al., 2022; Folhes et al., 2022).
These studies concern the need to improve the quantity and
power of attacking and counter-attacking kicks in MMA
due to the growth of maximum muscle strength (1 RM).
However, the results of research identifying correlation
between these indicators have not been found in the available
scientific literature.

Thus, the purpose of this research is to study the
peculiarities of correlation between the maximum strength
development and quantity of kicks in MMA using load
regimes of different intensity and energy supply.

Materials and methods

Study participants

75 athletes aged 19+0.7 who had been practicing MMA
for the last 4+0.8 years were examined and divided into
3 groups. The duration of the study was 12 weeks. Athletes
of the 1st group used low-intensity load regime (Ra=0.53),
which had the following characteristics: anaerobic-glycolytic
mode of energy supply of muscle activity; full amplitude of
movement with fixation at the peak point; the duration of a
repetition is 4 seconds; 12 repetitions in a set; the maximum
duration of work in a set is 48-55 seconds; rest between sets
lasts 60 seconds; the projectile working mass is 53-55% of
IRM. Group 2 representatives used a medium-intensity
(Ra=0.65) load regime characterized by the following features:
anaerobic-glycolytic mode of energy supply of muscle activity;
full amplitude of movement without fixation at the peak point;
the duration of each repetition is 5-6 seconds; 8 repetitions in
a set; the maximum duration of work in a set is 40-43 seconds;
rest between sets lasts 60 seconds; the projectile working mass s
65-67% of 1IRM. The third group athletes used a high-intensity
(Ra=0.72) load regime based on anaerobic-alactate mode of
energy supply of muscle activity and including partial (90%)
range of motion; the duration of each repetition is 8-9 seconds;
4 repetitions in a set; the maximum duration of work in a set is
32-35 seconds; rest between sets lasts 45 seconds; the projectile
working mass is 72-75% of 1RM.

Study organization

The level of strength training in study participants was
assessed with the help of the maximum strength indicators
(1 RM) using the control testing method. Control over 1 RM

development of certain muscle groups was carried out using
training exercises: bench press on the Smith simulator, block
thrust behind the head, and lying leg press.

The level of special training in MMA was determined
using the method of control testing of the training level of
athletes. The proposed method is based on monitoring the
dynamics of quantitative indicators of attacking kicks (re-
verse side kick, roundhouse kick) performed with maximum
force until full muscle fatigue for 20 seconds. Measurements
were taken at the beginning of the study and every 4 weeks.

The research algorithm consisted of three stages.
At the first stage, load regimes were developed using the
integral method of quantitative estimation of load capacity
in power fitness depending on the conditions of muscular
activity and level of training (Chernozub et al., 2018). At the
second stage, the dynamics of strength and special training
indicators were studied. At the third stage, we studied the
peculiarities of correlation between the maximum strength
development and the quantity of kicks in MMA using load
regimes of different intensity and energy supply.

Statistical analysis

Statistical analysis of the research results was performed
using the IBM *SPSS*Statistics 26 program package
(StatSoftInc., USA). Median, lower and upper quartiles,
interquartile range (IQR) were determined. Kruskal-Wallis H
test was used for testing whether samples originate from the
same distribution. Friedman’s two-way analysis of variance
by ranks was used to compare indicators of the same sample
of subjects during the control period. Kendall's W (the
Kendall’s coeflicient of concordance) is an effect size index
for Friedman test. The G-Power 3.1.96 program was used to
calculate statistical power (determining the smallest sample
size for the study). The relationship between certain variables
and individual-typological characteristics of the subjects was
established using Spearman’s rank correlation coefficients.

Results

Table 1 presents the results of changes in the maximum
muscle strength (1 RM) in athletes of all groups using the
proposed load regimes during 12 weeks of the study.

The obtained results showed that initial indicators of the
maximum muscle strength development did not differ in the
athletes of all three groups. During 12 weeks of research, the
maximum muscle strength indicators increased by 41.9% on
average (p<0.05) in group 3 athletes. In the representatives
of the other two groups, the studied strength indicators
also grew, but with a smaller progression (on average by
3.2 times) over a similar period of time.

Thus, it is the high-intensity load in conditions of
anaerobic-alactate mode of energy supply that contributes
to the accelerated growth of the maximum muscle strength
development in MMA athletes.

The results presented in Figure 1 demonstrate the
peculiarities of changes in the quantitative indicators of kicks
(front kick, reverse side kick, roundhouse kick) performed
with maximum force until complete fatigue for 20 seconds.
Control of the studied indicators in athletes of all three
groups took place during 12 weeks of using load regimes
that differ in terms of energy supply and intensity.
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Table 1. The results of the maximum muscle strength (IRM) development in study participants during 12 weeks, (median,

interquartile range (IQR), n=75

E . G Term of observation, weeks % P
Xercises Trou
P Initial data 4 weeks 8 weeks 12 weeks df=3
65.00 (11.50) (72.50) (80.00) 82.00 (10,00) 74,195+
1 H=1.24 8.75 10.00 2.5%1* e
p=0.53 11.5%1* 10.3%1* 26.1%2*%* W=098
Bench press 65.00 (10.00) 75.00 85.00 87.00 (6.00) A
on the Smith 2 H=1.24 (8.75) (9.00) 2.4%1* >\(N_0 g
simulator p=0.53 15.4%1* 13.3%1* 33.80624%* s
60.00 (12.50) (75.00) (85.00) 86.00 (13.50) V273,20
3 H=1.24 17.75 15.00 1.2%1* e
p=0.53 25.0%1* 13.3%1* 43.3%2%* W=0.97
65.00 (10.00) (70.00) (75.00) 77.00 (7.00) 273,62
1 H=7.50 10.00 8.50 2.7%1* oo
p=0.07 7.7%1* 7.1%1* 18.49%2%* W=0.98
Block thrust , 65.1910_(7 12(.)00) (7556000) (8706000) 80.8% E/OSiOO) \=72.61%%*
. —/. . . . — X%
behind the head p=0.07 15.4%1* 6.7%1* 23.0%2*%* W=0.96
60.00 (50.0) (72.00) (77.50) 82.00 (6.50) Y7340
3 H=7.50 10.00 11.50 5.8%1* 2
p=0.07 20.0%1* 7.6%1* 36.6%2 W=0.97
120.00 (22.50) 138.00 152.00 155.00 (16.50) 169,55+
1 H=3.22 (13.50) (16.00) 2.0%1* &v:o s
p=0.20 15.0%1* 10.1%1* 29.1%2*%* :
. 125.00 (25.50) 135.50 155.00 165.00 (26.50) e
Lying leg press 2 H=3.22 (25.50) (30.00) 6.4%1* >§,\,‘:73 '92;)*“
p=0.20 8.4%1* 14.4%1* 32.0%2°+ :
120.00 (20.00) 148.00 170.00 175.00 (18.50) -
3 H=3.22 (21.00) (20.00) 2.9%1* 7§\,_0 gt
p=0.20 23.3%1* 14.9%1* 45.8%2%%* =

Notes: 1 - difference (%) compared to previous results; 2 - difference (%) in comparison with the initial data; df is the number of degrees
of freedom; H - Kruskel Wallis criterion; x* - Friedman test; W is the Kendall coefficient; *- p<0.05; *** - p<0.001

At the beginning of the study the controlled indicators
had no significant differences among the athletes of the
examined groups. This fact allowed determining the level of
influence of the proposed load regimes on the quantitative
indicators of the studied types of kicks in the given conditions.
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The quantitative indicators of kicks controlled during
the study increased on average by 13.2% (p<0.05) in group
3 athletes compared to the initial data. The studied indicators
showed a positive tendency in group 1 athletes, but 3.7 times
lower compared to the 3rd group results. In group 2 athletes,
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Fig. 1. Results of changes in quantitative indicators of “Front kick” (A), “Reverse side kick” (B), “Roundhouse kick” (C) for 20 s in
athletes of the examined groups during the study, n=75. Note: * (p<0.05) — compared with the previous results
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Fig. 2. The results of the correlation analysis between the
maximum strength development (1PM) and the number of kicks
performed for 20 s at the beginning (A) and at the end (B) of the

study in group lathletes
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Fig. 3. The results of the correlation analysis between the
maximum strength development (1PM) and the change in the
number of kicks performed for 20 s at the beginning (A) and at

the end (B) of the study in athletes of the 2nd group

who used medium intensity (Ra=0.65) load regime, the
studied indicators increased by 5.0%. during the study.

Thus, the changes in the quantitative indicators of kicks
(front kick, reverse side kick, roundhouse kick) indicated
the advantage of using high-intensity load regime in the
anaerobic-alactate mode of energy supply in MMA athletes.
This statement is confirmed by the results of monitoring the
dynamics of the maximum muscle strength development
in the study participants. These changes mainly occur due
to the activation of a significant number of moving units in
muscles and the additional involvement of synergist muscles
while performing control exercises.

Figures 2-4 graphically present the results of correlation
between the maximum strength development (1PM) and the
number of kicks performed by the athletes of the examined
groups for 20 seconds during the study.

The results of group 1 athletes showed no strong
correlation between the maximum strength indicators and

Bench press
on the Smith
simulator

Block thrust
behind the
head

for 20 seconds

Legs press in
the simulator
lying

Bench press
on the Smith
simulator ?

Block thrust
behind the
head

for 20 seconds

the number of kicks

Legs press in
the simulator
lying

Fig. 4. The results of the correlation analysis between the
development of the maximum strength indicators (1PM) and the
change in the number of kicks performed for 20 s at the beginning
(A) and at the end (B) of the study in the 3rd group athletes

the level of special training (the number of kicks performed
for 20 seconds). The lack of correlation between the
controlled indicators is observed both at the beginning and
at the end of the study, despite the significant growth of their
parameters in all exercises.

Analysis of the results presented in figure 3 shows that
there is no correlation between the controlled indicators at
all stages of the study in group 2 athletes.

The study analysis demonstrated that there was no
correlation between the level of the 1 RM indicator and
the number of kicks during the control exercises (Fig. 4) in
group 3 athletes at all stages of the study.

Thus, the results of the correlation analysis between the
level of the maximum strength development and the number
of kicks performed for 20 s during control exercises indicated
the need for additional research. It is possible that the use
of physiological and biochemical methods of studying the
processes of adaptation in the given conditions of muscle
activity will allow to substantiate the obtained results of the
correlation analysis.

Discussion

This study describes the peculiarities of the influence
produced by load regimes different in intensity and energy
supply on the level of changes in strength and special training
indicators in MMA athletes. We studied the correlation
between the level of the maximum muscle strength (1RM)
development and the change in the number of kicks during
control exercises, depending on the features of the applied
load regimes. The study results showed that using high-
intensity load (Ra=0.72) regime gave the greatest increase
in strength and special training indicators. Despite the
significant growth of strength capabilities and quantitative
indicators of kicks during control exercises, the correlation
analysis demonstrated no strong correlation between the
compared indicators at all stages of the study. The results of
this study will allow developing a mechanism for correcting
loads for athletes taking into account the individual duration
of attacking or counter-attacking actions of MMA athletes.
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The lack of clear understanding which mechanisms
for training optimization allow to maximize the power of
attacking punches is one of the unresolved problems of
modern training in MMA. Using a great variety of power
load regimes from various types of martial arts, powerlifting,
bodybuilding is not always a scientifically based mechanism
for improving the training of athletes (Chernozub et al., 2018;
Antonietto etal., 2023; Olkhovyi O. etal.,2020). Determining
the effective parameters of load indicators, taking into
account the individual capabilities of athletes, the style of
conducting matches, the adaptive body reserves formation
will open one of the ways to solve this scientific problem. In
the process of strength training, most researchers suggested
using principles, methods and load correction mechanisms
that are most often used in boxing and wrestling (Camarco
et al., 2022; Folhes et al., 2022).

Leading experts in MMA paid little attention to the
problem of compliance of the training regime to certain
conditions of energy supply, and period of duration and
power of counter-attacking actions in a fight. The problem
of researching adaptation and compensatory reactions in
similar conditions of training and competitive activity was
solved in the same way (Chernozub et al., 2019; Kirk et al.,
2021;Liuetal.,2022). The highestlevel of strength and special
training indicators while using high-intensity (Ra=0.72) load
regime indicated pronounced body adaptation processes in
MMA athletes. These adaptive changes are associated with
increasing the recruitment of mobile units of fast-twitch
muscle fibers, growing creatine phosphate reserves in
muscles, and strengthening of the creatine phosphokinase
ATP resynthesis mechanism (Tota & Wiecha, 2022).

The results of correlation analysis between the level
of maximum strength development and the number of
kicks performed for 20 seconds during control exercises
demonstrated no strong correlation. At the same time, the
results of studied indicators do not depend on the load
regimes used by the athletes or the type of energy supply
of muscle activity. It can be assumed that such changes
occur due to the use of different sources of energy supply
of muscle activity during strength and special training
control exercises. The duration of performing the control
exercise to determine the 1 RM indicator lasts 1-2 s and
requires significant activation of intra-muscular and inter-
muscular coordination. Energy supply occurs at the expense
of ATP reserves. While performing a series of kicks with
maximum force for 20 seconds before complete muscle
fatigue, energy supply occurs mainly due to the reserves
of creatine phosphate and muscle glycogen. The level of
strength abilities in these conditions will mainly depend on
the activation of intermuscular coordination.

Conclusions

Using high-intensity load regime in conditions of
anaerobic-alactate mode of energy supply allowed to achieve
the most pronounced results in indicators of strength and
special training in MMA athletes. However, no strong
correlation between the increase in maximal strength and
quantitative indicators of attacking kicks with maximal
strength to full muscle fatigue for 20 s was found. It is
possible that such changes can occur while using different
sources of energy supply of muscle activity during control

exercises of strength and special training. It is necessary to
conduct further search for more informative markers for
evaluating the training of athletes and adaptation processes
using biochemical control methods.
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OLIHKA B3AEMO3B’A3KY MI?K 3MIHOIO
MOKA3HUKIB CUNIOBOI TA CMEUIAJIBHOI MIAFOTOBKU
CNOPTCMEHIB 3MILLUAHUX €eANHOBOPCTB

Anppiit Yeprosy6'45PE, Oner OnbxoBuit***“PF, Anma Anpommna'**c?, Augpiit Capenko'APCPF,
IBan llITeprox**®P, IBan Mapionga**’%, Terana Xoma**"%, Bikropis Tynaitgan*®

'BonmHChbKMIT HalliOHA/IbHUI YHiBepcuTeT imMeHi Jleci Ykpainkn

*XapkiBcbKa iep>kaBHa akafieMisa Qpi3NIHOI Ky/IbTypu

*YepriBelpKuil HallioHaIbHMIT YHiIBepcuTeT iMeHi IOpia @enbkoBrya

*Jlep>kaBHUI BUIINIT HABYATbHUI 3aK/Iafl « Y)KTOPOACHKUII HalliOHAIbHUI YHIBEPCUTET»

ABTOpPCHKMIT BKIAJ: A — Au3aitH gocmipkeHHs; B — 36ip ganux; C - crataHanis; D — migroroska pykonucy; E - 36ip KOLITiB

Pedepar. Crarrs: 7 c., 1 Tab., 4 puc., 18 mxeper.

Merta gocmifKeHHsA. BuBUMTI 0COOMMBOCTI B3a€MO3B 13Ky MDK AMHAMIKOI MaKCUMaIbHOI CHIN Ta yAapaMy HOTaMM B
MMA B mpolieci BUKOPUCTAaHHS Pi3HUX 32 eHepro3abeseyeHHsIM Ta IHTEHCHBHICTIO PeXXVIMIB HABaHTaXKEHHSL.

Marepiamu ta Mmetopu. O6cTexeHo 75 crioprcMeHiB BikoM 19+0,7 pokiB, siki 3aiiMaroTbcs MMA npoTsaroM octanHix 4+0,8
pokiB. YuacHuku 6ynmm piBHOMipHO posgineni Ha 3 rpymu. IIporarom 12 TIOKHIB cOpTCMeHM 1 Ipynu BUKOPMCTOBYBAIN Ha-
BaHTAXXEHH: HU3bKOI iHTeHcuBHOCTI (Ra=0,53), a mpefcTaBHUKM 2 TPYIM — HaBaHTAXXEHH: cepefHbol inTeHcuBHOCTI (Ra=0,65).
Pe)xyM HaBaHTa>KeHb BUCOKOI iHTeHCHMBHOCTI (Ra=0,72) BUKOPUCTOBYBaMM cIopTcMeHr 3 rpymnu. KoHTpo/b KibKiCHUX TTOKa3-
HMKIB aTakyounx ynapis Horamu (front kick, reverse side kick, roundhouse kick) 3 MakcuManbHO0 CHIIO0 10 TOBHOTO M 30BOTO
cTomieHHA 3a 20 ¢ J03BO/AB OLiHUTH CIellialbHy HiiIr0TOBKY. PiBeHb 3MiHM CIOBOI Ii/ITOTOBKM OL|iHIOBA/IM 32 PaXyHOK PO3-
BUTKY [OKa3HNUKIB MakcuManbHOI cum (1 RM). st 06po6Ky ZaHNX BUKOPMCTOBYBA/IM HellapaMeTPUYHi MEeTOAM MaTeMaTHIHOI
CTaTUCTUKI.

PesynpraTtu. BcTaHOB/IEHO, 10 TOKa3HMKY CIIEIliaIbHOI MiITOTOBKM IEMOHCTPYIOTh Haﬁ[6inb111y IMHaMIKy 3a 12 TVDKHIB fo-
CHMiPKeHHA B cepelHboMy Ha 13,2 % y coprcmeniB 3 rpynu. B iHmux gBoOX rpymax, JuHaMiKa KOHTPOIbOBAaHOTO IIOKa3HUKA B
3,2 pas3u MeHIIIa 32 AHAJIOTIYHIIT TPOMDKOK Yacy. BusiB/ieHo, 1110 y CHOPTCMeHiB 3 TPy MOKasHMK MaKCUMa/IbHOI M 130BOI CI/IN
3a 1epiof JOCiI)KeHH:A 3pocTae Ha 41,9% MOpiBHAHO 3 BUXiTHMMM laHUMU. BifgnoBifHi 3MiHM po3BUTKY nokasHuka 1 RM B ce-
penHbOMY B 1,5 pasy nepeBUIIYIOTh Pe3yNbTaTy (iKCOBaHi y CMOPTCMEHIB iHMNUX ABOX rpyml. OfHAK, He3Ba)KaI04l) Ha BUABJICHY
HO3UTHUBHY AMHAMIKY 3pDOCTAHHsI [TOKA3HIKIB CHJIOBOI Ta Clelia/ibHOl miAroToBKY B MMA, KOPe/IALiTHOrO B3aEMO3B A3KY MK
HVMM He BYABJIEHO B JKOJHII i3 JOCIIHUX TPYIL.

BucHoBKY. BUKOpICTaHHS PeXXVIMY HaBaHTa)XE€Hb BICOKOI IHTEHCMBHOCTI B YMOBAaX aHaepOOHO-a/TAKTATHOTO TUITY €HEPro-
3abe3IeyeHH:A TO3BOIAE JOCATTHU HalOIIbIIOL pe3y/IbTaTiB B AMHAMII MOKa3HMKIB CUIOBOI Ta CIeljiaIbHOI miiroToBkn. OgHaK,
TOCTOBIPHMII B3a€MO3B 130K MK 3POCTaHHS MAKCUMAaJIbHOI CVIM Ta KUIBKICHMMM IIOKa3HMKaMM aTaKyo4YuX yAapiB HOraMu
He BUAB/IeHMIL. [/ NOrM6/IeHOT0 TOCII/PKeHHA , He0OXifHMIT MOIIYK 6i1bIl iHpOpMaTMBHUX MapKepiB OLIiHKM TPEHOBAHOCTI
criopTcMeriB B MMA Ta mporieciB ajanranii 3 BUKOpUCTaHHs 6i0XiMIYHIX METO/iB KOHTPOIIIO.

KnrouoBi cmoBa: MMA, pe>xxumMu HaBaHTa)XeHHsI, IHTEHCUBHICTb, M 's130Ba CIJIa, CIlelliabHa Mi[TOTOBKA.
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Abstract

Study purpose. Declining levels of physical activity in adolescence are of increasing concern, with data showing the
difference of > 8% by gender in favor of adolescent boys; therefore, the present study aims at determining physical
(in)activity gender gap of non-athlete adolescent boys and girls in Slovakia.

Materials and methods. Standardized measure to estimate the habitual practice of physical activity (IPAQ-SF)

was carried out six months (January - June, 2022), through the intentional sampling of 1 517 Slovak non-athlete
adolescent boys (40.54%, n = 615) and girls (59.46%, n = 902), aged 18 - 19 years (18.50 + 0.50 years), attending the
secondary schools. Descriptive statistics (e.g., measures of frequency, central tendency), two-sample t-test and chi-

square test (x?) were used to analyze and compare the data.

Results. When considering the physical activity (seven-day week) in adolescence, the Slovak non-athlete
adolescent boys and girls reported: (i) high levels of physical activity - 51.73% (n = 785); (ii) moderate levels

of physical activity — 25.92% (n = 393); (iii) low levels of physical activity — 22.35% (n = 339) (p < 0.01). When
considering the gender gap in physical activity in adolescence, total physical activity (seven-day week), expressed
in MET-minutes/week, was lower (statistically, p < 0.01; difference of 712 MET-minutes/week) among the Slovak
non-athlete adolescent girls (1 898 MET-minutes/week), compared to boys (2 610 MET-minutes/week). And when
considering the gender gap and sitting time (sedentary behavior), the Slovak non-athlete adolescent girls were more
sedentary, compared to boys (p > 0.05) (360 vs. 330 minutes/week).

Conclusions. Constant low levels of physical activity in adolescence constitute the public health emergency of
international concern; therefore, the urgent policy action to increase the physical activity is necessary; in particular,
in promoting and retaining the adolescent girls’ participation in physical activity.

Keywords: adolescent boys and girls, gender gap, non-athlete population, physical activity.

Introduction

Physical activity participation declines during the
lifespan; in particular, in adolescence (Guthold et al.,
2020; Mikaelsson et al., 2020; Ahmad et al., 2021). As age
increases, physical activity declines and sedentary time
increases (Jago et al., 2020; Aira et al,, 2021; Parker et al,,
2021). As aresult, adolescent boys and girls worldwide, aged
5-17 years, are not achieving the recommended levels of
physical activity (population); in particular, > 60 minutes
(1 hour) of moderate- to-vigorous intensity physical
activity; incorporating vigorous aerobic activity, and activity

© Adamddk, S., Marko, M., & Bartik, P, 2023.
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that strengthen muscle and bone, at least three days/week
(Guthold et al., 2018); however, physical activity guidelines
for adolescent boys and girls was updated (2020), resulting
in doing at least “an average of 60 minutes/day of moderate-
to-vigorous intensity physical activity” (Guthold et al., 2020).

Physical activity should become a routine part of
adolescent’ lives as eating and sleeping; however, insufficient
physical activity becomes the global problem and pandemic
(since 2012) (Kohl et al., 2012), which requires the global
action of implementing modern programs in increasing
insufficient physical activity in adolescent boys and girls,
because > 80% of adolescent boys and girls, aged 11-17 years,
worldwide remain inactive (Guthold et al., 2020; Marques et
al., 2020; Ma et al., 2020); with existing gender discrepancy
(gender gap) in prevalence of insufficient physical activity
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(Guthold et al., 2022); in particular, in 78.84% of adolescent
boys and 84.4% of girls (Sallis et al., 2016). Gender gap in
physical activity in adolescence, i.e., adolescent boys are
more active than girls, becomes the persistent finding in
literature (Cowley et al., 2021; Beck et al., 2022; Gracia et al.,
2022; Ljungman etal., 2022). Age and status (socioeconomic)
are important correlates of physical activity (Ricardo et al.,
2022); however, large portions of physical activity inequality
are because of gender gap, increasing over time (Guthold
et al., 2020). Gender gap in physical activity is caused by
many barriers (e.g., personal, practical, cultural), which play
an important role in adolescent boys™ and girls attitudes
(behavior) (Maniéetal.,2021; Mata et al., 2022). Adolescence
is an important stage of life for improving attitudes toward
physical activity; therefore, adolescent health becomes
the strong predictor of adult health (Bartik et al., 2022).
Besides that, 1.2 billion (bn) of the world’s population (28%)
remains inactive, putting their current and future health at
risk (£25% increased risk of all-cause mortality) (Guthold
et al,, 2018). When considering the current trends, the 15%
relative reduction in physical inactivity will not be possible
by 2023 (Guthold et al., 2020; Mayo et al., 2020).

Physical inactivity becomes the leading (4th) risk
factor, accounting for 6% of deaths worldwide, following
hypertension (13%),smoking (9%),and diabetes (6%) (Joseph
etal., 2022), causing the economic cost of healthcare system
around $53.8 bn in direct cost (healthcare expenditure)
and $13.7 bn in indirect cost (loss in productivity) in 2013,
of which $31.2 bn was paid by public sectors, $12.9 bn by
private sectors, and $9.7 bn by households (Ding et al,,
2016). Slovakia was footing the bill of $63 216 ($6 250 -
$238 384) of which $46 187 was direct cost and $17 029
was indirect cost. Athlete (active) population, on average,
spent 38% more days in hospital, compared to non-athlete
(inactive), using more resources of healthcare; in particular,
using > 5.5% of family physician visits, 12% of nurse visits,
and 13% of specialist services (Sari, 2009). Because many
gaps remain in literature, in terms of Slovak scale, the present
study aims at determining physical (in)activity gender gap of
non-athlete adolescent boys and girls in Slovakia.

Materials and methods

Study participants

In terms of study aim, the target population consist-
ed of 1 517 Slovak non-athlete adolescent boys (40.54%,
n = 615) and girls (59.46%, n = 902), aged 18-19 years
(18.50 + 0.50 years), attending the secondary schools. Ado-
lescent boys and girls (n = 1 517) consisted of convenience
sample — non-athlete and Slovak (citizenship), recruited
through the complete school system — EduPage (Bartlett et
al.,2017; Garavan et al., 2018). Subjective self-report measure
(questionnaire) to estimate the habitual practice of physical
activity (seven-day week) was carried out six months (Janu-
ary - June, 2022), aiming for intentional sampling, regarding
age, gender, and year of study. Data interpretation process
(authentic) consisted of 2 375 debriefing forms; however,
36.12% (n = 858) were excluded. Reasons for not meeting
the inclusion criteria were as follows: (i) not sick (ill) (seven-
day week) (18.42%, n = 158); (ii) non-participation in or-
ganized team- and individual sports (81.58%, n = 700). The

present study was carried out in accordance with the ethical
standards as laid down in the 1964 Declaration of Helsinki
and its later amendments and/or comparable ethical stan-
dards. All subjects provided written informed consent.

Study organization

Subjective self-report single-measure comparative study
(descriptive) was carried out six months (January - June,
2022), in order to determine (analyze and compare) the
physical (in)activity gender gap of non-athlete adolescent
boys and girls in Slovakia. Available research instrument
(“International Physical Activity Questionnaire - Short
Form”) (IPAQ-SF) was online (unlimited time), collecting
the data of non-athlete adolescent boys (40.54%, n = 615)
and girls (59.46%, n = 902) in Slovakia. Available feedback
(online) did not indicate any problems (e.g., comparative
design/ grammar and vocabulary). Questionnaire incentive
was not given (voluntary participation); however, non-
athlete adolescent boys and girls (n = 1 517) (i.e., “study
group”) received the reports with their personal results
afterwards. Self-report measure (IPAQ-SF) was not
identifying any information about the identity, was chosen
because of being inexpensive, easy to use in large scale, and
time saving (Microsoft Forms, Office 365, Microsoft Corp.,
Redmond, WA, USA).

Available research instrument (IPAQ-SF) assesses the
types (intensity) of physical activity and sitting time (seven-
day week), which the target population (15 years of age +
more) do as a part of their lives and estimate the total physi-
cal activity in Metabolic equivalent of task (MET-minutes/
week) and/or time sitting (Masala et al., 2018; Tran et al.,
2018). Metabolic equivalent of task (MET; unit) estimates
the energy expenditure as reflected by oxygen consumption
(metabolic cost) of physical activity — resting metabolic rate
(Lavelle et al., 2020; Meh et al., 2022). Available data of study
group (n =1517) were converted from MET-min/ week and
multiplied the number of exercise min/ day by number of
exercise days/ week by exercise intensity coefficient - MET:
(i) vigorous physical activity - 8 MET; (ii) moderate physi-
cal activity — 4 MET; (iii) walking — 3.3 MET. 1 MET is equal
to 3.5 ml oxygen kg - 1 body weight/ min - 1 (Acs et al,,
2020). Available research instrument (IPAQ-SF) was scored
in accordance with scoring system as recommended at web-
site - www.ipaq.ki.se (“Guidelines for Data Processing and
Analysis of International Physical Activity Questionnaire”),
consisting of three groups: (i) high physical activity — energy
expenditure exceeds 1 500 MET-min/ week, 3 or more days
of vigorous intensity physical activity of £30 min/ day, or
almost every day of 30 min of moderate intensity physical
activity and walking (23 000 MET-min/ week); (ii) moderate
physical activity — energy expenditure ranges, 600 — 1 500
MET-min/ week, 3 or more days of intense physical activity
of £20 min, 5 and more days of moderate intensity physical
activity of £30 min or combination of vigorous and moder-
ate intensity physical activity and walking (=600 MET-min/
week); (iil) low physical activity — energy expenditure does
not reach 600 MET-min/week.

Subjective self-report measure (questionnaire, IPAQ-
SF) provides the cost-effective method of accessing (cap-
turing) physical activity (intensity levels) into four generic
dimensions: (i) vigorous physical activity (e.g., running, aer-
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obics); (ii) moderate physical activity (e.g., leisure cycling);
(iii) walking; (iiii) sitting (Ahmad et al., 2021). Available
research instrument (IPAQ-SF) consisted of two sections:
(i) basic demographic information (e.g., age, gender, year of
study, type of school); (ii) open-ended questions surround-
ing the seven-day week physical activity of study group
(n=1517), concerning physical activity associated with oc-
cupation performed and/or at school (ii-i), physical activity
at home and around house (ii-ii), and moving to different

al., 2022).

Statistical analysis

Available data, collected through the debriefing forms,
were tabulated and figured in database designed precisely for
self-report (subjective) single-measure comparative study
(descriptive). Incidence of responses; each item of study
group (n =1 517) was evaluated (e.g., analyze, compare) by
using the program of Tap3 - Gamo (Banska Bystrica, Slova-
kia). After cleaning available data of study group (n=1517),
descriptive statistics (e.g., measures of frequency, central
tendency) were used to analyze and compare the data. Dif-
ferences (statistical) between the study group (n = 1 517)
(boys vs. girls) were evaluated by using the methods of
inductive statistics; in particular, chi-square test (x?) and
two-sample t-test with unequal variances, of which the sig-
nificance level (a) was 0.01 and 0.05. When evaluating the
physical activity (e.g., high, moderate, low) of study group (n
=1517), the chi-square test (x*) was used (p < 0.01, 0.05) and
when evaluating the physical activity (e.g., vigorous, mod-

erate, walking, sitting) and median values of study group
(n =1 517), the two-sample t-test with unequal variances
was used (p < 0.01, 0.05).

Results

According to study aim, Figure 1 illustrates the physical
activity levels of Slovak non-athlete adolescent boys and
girls (n = 1 517) (MET-min/week; %). When considering
the physical activity levels in adolescence (seven-day week),
the Slovak non-athlete adolescent boys and girls (n = 1 517)
reported (self): (i) high levels of physical activity — 51.73%
(n = 785) (55.55%, n = 342 - boys vs. 47.90%, n = 432);
(ii) moderate levels of physical activity — 25.92% (n = 393)
(27.45%, n = 168 — boys vs. 24.40%, n = 220 - girls); (iii)
low levels of physical activity — 22.35% (n = 339) (17.00%,
n = 105 - boys vs. 27.70%, n = 250 - girls). Differences in %
(statistical) of physical activity levels between the Slovak non-
athlete adolescent boys and girls (n = 1 517) were significant
(statistically) (p < 0.01) (x*(2) =23.90; p = 6.58 E-10).

D Adolescent boys Adolescent girls

55.55%

47.90%

27.45% 27.70%

24.40%

17.00%

[ ]

Low level of physical activity

High level of physical activity Moderate level of physical activity

Fig. 1. Physical activity levels of Slovak non-athlete adolescent
boys and girls (n = 1 517) (%) (x*(2) = 23.90; p = 6.58 E-10**)

Table 1. Slovak non-athlete adolescent boys and girls (n = 1 517) and vigorous-, moderate-intensity activity and walking

Vigorous-intensity activity Minutes/day Days/week MET-minutes/week
Adolescent boys Mean 54.08 2.06 1118
Median 45 2 720
Adolescent girls Mean 37.76 1.86 778
Median 30 2 480
Adolescent boys and girls Mean 45.92 1.96 948
Median 30 2 480
P-value 6.92 E-12** 0.015* 1.98 E-07**
Moderate-intensity activity Minutes/day Days/week MET-minutes/week
Adolescent boys Mean 55.10 2.20 566
Median 60 2 480
Adolescent girls Mean 40.40 1.84 422
Median 30 2 240
Adolescent boys and girls Mean 47.75 2.02 494
Median 30 2 300
P-value 8.06 E-10** 1.23 E-05** 4.05 E-06**
Walking Minutes/day Days/week MET-minutes/week
Adolescent boys Mean 66.92 3.92 926
Median 60 4 628
Adolescent girls Mean 57.40 3.64 698
Median 45 3 462
Adolescent boys and girls Mean 62.16 3.78 812
Median 50 3 594
P-value 0.0001** 0.0042** 4.86 E-08**

MET = Metabolic equivalent of task; ** = p < 0.01; * = p < 0.05.
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Physical activity levels of Slovak non-athlete adoles-
cent boys and girls (n = 1 517) (MET-min/week) illustrates
Figure 2. When considering the gender gap in physical
activity (total) in adolescence (seven-day week), physical
activity was lower (statistically, p < 0.01; £712 MET-min/
week) (p = 1.90 E-12) among the Slovak non-athlete adoles-
cent girls (1 898 MET-min/week), compared to boys 2 610
MET-min/week). Arithmetic mean (e.g., x — measure of
central tendency) of gender gap in physical activity; in par-
ticular, intensity levels, was as follows: (i) vigorous-intensity
activity - 1 118 MET-min/week, boys vs. 778 MET-min/
week, girls (x, 948 MET-min/week, £340 MET-min/ week,
p = 1.98 E-07); (ii) moderate-intensity activity - 566 MET-
min/week, boys vs. 422 MET-min/week, girls (x, 494 MET-
min/week, £144 MET-min/week, p = 4.05 E-06); (iii) walk-
ing - 926 MET-min/week, boys vs. 698 MET-min/ week,
girls (x, 812 MET-min/week, £228 MET-min/week, p = 4.86
E-12) (Table 1).

D Adolescent boys Adolescent girls
2610
1898

1118

778
D 566 4x;

Vi s-intensity Moderate-intensity
activity activity

926

D 8

Walking Total

Fig. 2. Physical activity levels of Slovak non-athlete adolescent
boys and girls (n = 1 517) (MET-min/week) (p = 1.90 E-12**)

Specific time (e.g., minutes/day, days/week) spent in
physical activity; in particular, intensity levels, of Slovak non-
athlete adolescent boys and girls (n =1 517) (e.g., arithmetic
mean, median) illustrates Table 1. When considering the
gender gap in physical activity (intensity levels) of Slovak
non-athlete adolescent boys ang girls (n = 1 517), arithmetic
mean and/or median of vigorous-, moderate -intensity
activity and walking was lower (statistically, p < 0.01, 0.05)
among the Slovak non-athlete adolescent girls, compared
to boys. Differences in arithmetic mean and/or median
(statistical) spent in physical activity; in particular, intensity
levels, between the Slovak non-athlete adolescent boys and
girls (n = 1 517), were as follows: (i) vigorous-intensity
activity — 45 min/day (2 days/week), boys vs. 30 min/day
(2 days/week), girls (min/day, p = 6.92 E-12; days/week,

Table 2. Slovak non-athlete adolescent boys and girls
(n=1517) and sitting

Sitting Minutes/ day Days/ week

Mean 360.40 6.02
Adolescent boys

Median 330 5.5

Mean 358.60 5.96
Adolescent girls

Median 360 6

Mean 359.50 5.99
Adolescent boys and girls Median 360 6

P-value 0.75 -

p = 0.15); (ii) moderate-intensity activity - 60 min/day
(2 days/week), boys vs. 30 min/day (2 days/week), girls (min/
day, p = 8.06 E-10; days/week, p = 1.23 E-05); (iii) walking —
60 min/day (4 days/week), boys vs. 45 min/ day (3 days/
week), girls (min/day, p = 0.0001; days/week, p = 0.0042)
(Table 1).

Sedentary behavior, i.e., sitting time (minutes/day,
days/week) of Slovak non-athlete adolescent boys and
girls (n = 1 517) (e.g., arithmetic mean, median) illustrates
Table 2. When considering the gender gap and sitting time,
the Slovak non-athlete adolescent girls were more sedentary,
compared to boys (p > 0.05) (360 vs. 330 min/day, p = 0,75;
6 vs. 5.5 days/week) (Table 2).

Discussion

When it comes to determining the differences (gender)
in physical activity (e.g., intensity, volume) between the ado-
lescent boys and girls (aged 5-17 years) worldwide, the in-
cidence rate is strong, with increasing numbers of carried
out studies (see Introduction); however, to our knowledge,
important knowledge gaps remain in literature, in terms of
Slovak scale; therefore, the present study aims at determin-
ing physical (in)activity gender gap of non-athlete adolescent
boys and girls in Slovakia. When considering the physical
activity levels (seven-day week) in adolescence, the Slovak
non-athlete adolescent boys and girls reported: (i) low levels
of physical activity — 22.35% (n = 338) (+5.35%, n = 82, differ-
ence in favor adolescent girls); (ii) moderate levels of physical
activity — 25.92% (n = 393) (£ 1.53%, n = 23, difference in
favor of adolescent boys); (iii) high levels of physical activi-
ty = 51.73% (n = 785) (+3.82%, n = 58, difference in favor of
adolescent boys) (p < 0.01) (x*(2) = 23.90; p = 6.58 E-10). Ex-
isting evidence of Polish data (5 086 adolescent boys and gitls,
attending the secondary schools) shows that 39. 59% of Polish
adolescents (48.77% of boys and 31.35% of girls) participated
in high levels of physical activity (Bergier et al., 2012). After
two years, 71.98% of Polish adolescents (76.18% of boys and
67.77% of girls) were characterized by high levels of physical
activity (Bergier et al., 2014). Only 18.9% (n = 76 out of 401,
100%) of Serbian adolescents (191 boys and 210 girls, aged
15-17 years) were characterized by high level levels of physi-
cal activity (Nikoli¢ et al., 2020). Another existing evidence
of Bosnian data (813 adolescent boys and girls) shows that
55.70% of Bosnian adolescents (58.90% of boys and 53.70%
of girls) were characterized by high levels of physical activity
(Cosi¢ Mulahasanovi¢ et al., 2018).

When considering the gender gap in physical activ-
ity (total) in adolescence (seven-day week), physical activ-
ity was lower (statistically, p < 0.01; £712 MET-min/week)
(p =1.90 E-12) among the Slovak non-athlete adolescent girls
(1 898 MET-min/week), compared to boys 2 610 MET-min/
week). Comparable study carried out in Lithuania shows dif-
ferent levels of general (total) physical activity, which was
lower (+491.34 MET-min/week) among the Lithuanian ado-
lescent girls (4 404.12 MET-min/week; n = 57 out of 101),
compared to boys (4 895.46 MET-min/ week; n = 44/101)
(Bergier et al., 2012). Another existing evidence of Ukrainian
data (2 125 adolescent boys and girls) shows that physical
activity (total) was lower (+498 MET-min/week) among the
Ukrainian adolescent girls (3 365 MET-min/week; n = 1 291,
60.80%), compared to boys (3 863 MET-min/week; n = 834,

286



Adam¢ak, S., Marko, M., & Bartik, P. (2023). Physical (In)Activity Gender Gap of Slovak Non-athlete Adolescents

39.20%) (p < 0.01) (Bergier et al., 2014). Interesting study car-
ried out in Poland/ Turkey shows that physical activity (total)
was lower (+2 858.06 MET-min/week) among the Turkish
adolescents (3 095.45 MET-min/week; 14 boys and 36 girls,
aged 18-20 years), compared to Polish adolescents (5 953.51
MET-min/week; 25 boys and 25 girls) (Bednarek et al., 2016).
In term of Slovak data, physical activity (total) (MET-min/
week) of 2375 Slovak adolescents (54.56% of them adoles-
cent girls, aged 17-19 years) was lower (statistically, p < 0.01,
+875 MET-min/week) among the adolescent girls (1795
MET-min/week), compared to boys (2670 MET-min/week)
(p =2.8 E-32) (Adamcak et al., 2022).

In accordance with study aim, physical activity gender
gap of Slovak non-athlete adolescent boys and girls (n=1517,
100%) prevails (p < 0.01), which is in accordance with in-
creasing numbers of carried out studies (see Introduction +
Discussion). Besides that, the Slovak adolescent girls (59.46%,
n = 902) dominate physical activity related with walk-
ing (926 MET-min/week), while among the boys (40.54%,
n = 615) vigorous-intensity activity dominated (1 118 (MET-
min/week). For more complete insight into physical activity
patterns, we consider it necessary to separately analyze each
domain of physical activity (Nikoli¢ et al., 2020).

Conclusions

Current proportion of adolescent boys and girls meeting
the global physical activity recommendation of > 60 minutes
(1 hour)/ day of moderate-to-vigorous intensity physical
activity remains low (see Introduction). When considering the
gender gap in physical activity (total) in adolescence, physical
activity was lower (statistically, p < 0.01; £712 MET-min/week)
(p = 1.90 E-12) among the Slovak non-athlete adolescent girls
(1 898 MET-min/week), compared to boys (2 610 MET-min/
week). Persistent inequality (gender) remains and worsens
with age; therefore, monitoring declining levels of physical
activity in adolescence allows the identification of specific
needs and inequalities within and between countries/regions.
Measuring (monitoring) health indicators are important
in providing the foundation for measuring inequality and
guide decision (evidence-based) making in public health.
Improvements in indicators of population health are acquired
by increasing levels of physical activity of non-athlete
population of adolescent boys and girls, instead of involving
athlete population of adolescent boys and girls in more
activity. Urgent policy action to increase physical activity
in adolescence is necessary; in particular, in promoting and
retaining adolescent girls’ participation in physical activity.
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FEHAEPHUW PO3PUB Y ®I3UYHIN (HE)AKTUBHOCTI
CNOBALbKUX NIANITKIB, AKI HE 3SAUMAIOTbCA CMTOPTOM

Ilrepan Agamuax'*®<E, Mixan Mapko® PP, ITaBon Baptik'A“E

"YuiBepcuter Mares bens
*Axapemisa Muctents y bancbkiit buctpuni

ABTOpPCHKIMIT BKIAJ: A — Au3aiiH gocnipkenHs; B — 36ip ganux; C - cratananis; D — migroroska pykormucy; E — 36ip komTis

Pedepar. Crarrsa: 7 c., 2 Tabi., 2 puc., 40 mxeper.

Mera mocmigKeHH:A. 3HIDKeHHA PiBHIB Qi3NYHOI aKTMBHOCTI B Il TKOBOMY Billi BUK/IMKAE Jiefiasi 6i/bIlle 3aHEMTOKOEHHS,
IIPY LbOMY JaHi II0Ka3yIOTh PisHMUIIIO = 8% 3a MapaMeTPOM CTaTi Ha KOPUCTD XIOMYMKIB-IIIJIITKIB; TOMY 1€ JOCiYKEHHs CIIpsI-
MOBaHe Ha BUSHAYEHHsI leH/IePHOTO po3puBY y (isnyHill (He)aKTMBHOCTI C/IOBALIbKIUX X/IOIILIB i AiBYAT Mi/IITKOBOTO BiKY, SIKi He
3aJIMAOTHCA CIIOPTOM.

Marepianu Ta Merogu. CTaHgapTU30BaHe BUMIPIOBAHH [/Is OLIIHKM 3BUYHOI IpaKTuKy ¢isnyHol akTuBHOCTI (MikHapon-
HMIT OIMTYBaIbHUK i3 disuunoi akTuBHOCTI — KopoTka dopma — IPAQ-SF) mpoBopmnocs npoTAroM mecty MicAmis (cideHb —
4yepBeHb 2022 p.) LIJLIXOM LiiNecnpsiMOBaHol Bubipku 1 517 coBalpKux mifmiTKiB-xmoniis (40,54%, n = 615) Ta giBuar (59,46%,
n = 902), siki He 3aMaIOTbCs CIOPTOM, BikoM 18-19 pokis (18,50 + 0,50 pokiB), i siki HABYAOTHCS y 3ara/IbHOOCBITHIX IIKO/aX. [l
aHali3y Ta MOPiBHAHHA JAHUX BUKOPMCTOBYBA/IM OIMCOBY CTATUCTUKY (HAIIPUKIIAJ], BUMIPIOBAaHHSA YaCTOTHU, CEPeJHE 3HAYCHHA
posmoginy), t-kpurepiit CTbIofieHTa Ha OCHOBI IOfBiitHOI BUOIpKY Ta KpuTepiit xi-kBagpar (x2).

PesynbraTu. Posrnsagaoun ¢isudHy akTUBHICTD (CeMMUEHHMIT TVDK/IEHDb) Y MiJTITKOBOMY Billi, C/IOBal[bKi X/IOMIi Ta fi-
BYaTa MiJTiTKOBOTO BiKY, AKi He 3aiIMAIOTbCs CIOPTOM, moBifoMun: (i) Bucoki piBHi ¢isndHol akTMBHOCTI — 51,73% (n = 785);
(ii) momipHi piBHi ¢isnuHOI aKTUBHOCTI — 25,92% (n = 393); (iii) Hu3bKi piBHI pisndnoi akTUBHOCTI — 22,35% (n = 339) (p < 0,01).
Posrysiatoun reHsiepHuil pospuB y GisuuHii aKTMBHOCTI B i TKOBOMY Billi, 3arajibHa (isiyHa aKTUBHICTD (CeMMIEeHHMIT TVDK-
IeHb), BUP)XeHa B MeTaO0/IiYHOMY eKkBiBaeHTi HaBaHTaKeHHs MET-XBunmnHax/TIbKAeHb, O6y/1a HIDKI00 (CTaTucTiyaHO, p < 0,01;
pisania 712 MET-XBUIMH/TIDKIEHD) cepef CTIOBAI[bKUX JIiBYaT MiTITKOBOTO BiKY, fAKi He 3ailMaloThcsA croptoM (1 898 MET-
XBIJINH/TYDK/IEHD ), TOPIBHAHO 3 xy1onisiMu (2 610 MET-XBWINH/TIOKEHB). A SIKIIO PO3I/ISLAATI TeHAEPHIIT PO3PUB i 9ac CUAIHHS
(racyBHMIT CIIOCIO XXUTTS), CIOBALbKI AiBYaTa MiTITKOBOTO BiKY, sIKi He 3aiIMAOTbCsl CIIOPTOM, Beyiyt Oi/IbIII ITACHMBHUIL CIIOCIO
JKUTTSI OPIBHSHO 3 xytomusiMu (p > 0,05) (360 mpoTtu 330 XBUIMH Ha TYDK/IEHD).

BucnoBku. ITocTiitHo HU3bKI piBHI (isMYHOI aKTUBHOCTI B MiJ/TITKOBOMY Billi CTAHOB/IATD HAJI3BIYAIHY CUTYAIIi0 B Tamysi
OXOPOHM 3110p0B’H, 10 BUKJIVKAE M>KHapOJHE 3aHETIOKOEHHS; OTXe, HeoOXigHi Te€PMiHOBi IOMITUYHI Ail 3 METOXO MiBUIEHHSA
(isnuHOI aKTUBHOCTI; 30KpeMa, SAKi CIIPUAITb YYacTi Ta HiATPUMYIOTh Y4acTh AiBYAT Mi/IITKOBOTO BiKY Y (i3W4HIll aKTMBHOCTI.

Knroyosi cnmosa: xjomni Ta 1iB4aTa mify1iTKOBOTO BiKY, FeH/IepHII1 PO3PUB, HACE/IEHHS, IKE He 3alIMAEThCs CIIOPTOM, (biquHa
AKTUBHICTb.
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Abstract

Study purpose. This study aimed to determine the impact of school Physical Education programs on well-being and
cognitive ability (CA), as measured by mathematics achievements, in primary school children.

Materials and methods. The study participants selected from three schools were 100 girls and 102 boys aged

9-10 years. According to Kliziene et al. (2022), the CA diagnostic test for mathematics in Grade 4 is grounded

in Feuerstein and Lewin-Benham’s (2012) dynamic cognitive modality assessment theory, as well as the General
Curriculum for Primary Education approved by the Minister of Education and Science of Lithuania (ISAK-2433,
2008). This test designed for learners in Grade 4 encompasses mathematics. The study aimed to assess the level of
enthusiastic well-being by examining three primary dimensions: somatic anxiety, personal anxiety, and social anxiety.
To measure anxiety, the Revised Children’s Manifest Anxiety Scale (RCMAS) was used, which consists of 37 items,
with 28 of them assessing anxiety and the other 9 measuring the child’s defensiveness. In this study, a pre-/post-test
experimental methodology was used to avoid any interruption of educational activities, due to the random selection
of children in each group. The methodology depended on dynamic exercise, intense repetition of motor skills,
differentiation, seating and parking reduction and physical activity distribution in the classroom model.

Results. The CA diagnostic test was analyzed in terms of the learners’ levels of achievement (satisfactory, basic,
advanced) and cognitive functions. The systematic exploration function was used to achieve systematic, non-
impulsive, planned behavior when collecting data or checking information. There was a strong difference between
students at the satisfactory and advanced levels in the ability to orient themselves in space and follow directions
(score for boys, Post-test 2.53 (0.25) points; for girls, Post-test 2.91 (0.32) points out of a maximum 4 points; p<0.05).
After the school PE program, the personality anxiety results decreased for both boys (2.68 + 0.98 points) and girls

(3.41 £ 0.55 points) (F = 4.98, p < 0.05, P = 0.729).

Conclusions. Overall, the physical education program implemented in this study was found to have a positive effect
on the psychological well-being of 9-10-year-old children, specifically in reducing somatic anxiety, personality
anxiety, and social anxiety. Additionally, it was observed that the program led to statistically significant improvements
in the children’s cognitive abilities across nine functions, including spatial orientation, sequencing, recognition of

relationships and patterns, and information processing.

Keywords: school physical education program, well-being, cognitive ability, primary education.

Introduction

Despite being distinct skill sets in early school age, both
motor competence and physical fitness may be important
for children’s overall physical well-being and academic
achievement (Haapala, 2013; Robinson et al., 2015).
Although physical education (PE) has been a curricular

© Kliziene, L, Emeljanovas, A., & Dubosas, M., 2023.
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component in schools for many years, attention to the
important role that schools play for physical activity and
physical fitness surveillance has recently increased due to
concern about childhood obesity and well-being. There are
a number of psychological benefits for physical activity,
including psychological well-being and improvements to
self-confidence and self-esteem and reduced levels of stress,
anxiety and depression (Lubans et al., 2016). Larsen et al.
(2021) established that school-based ‘health education
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through sport, using the ‘11 for Health’ model, was enjoyable
for girls and boys aged 10-12 years old and improved health
knowledge related to physical activity and well-being. It has
been established that physical activity breaks with integrated
mathematics content were effective in improving children’s
on-task behaviour and learning scores (Mavilidi et al., 2018).

Emerging research has also demonstrated the benefits
of physical activity for children’s cognition, meta-cognition,
student engagement and academic performance (Alvarez-
Bueno et al., 2017). According to the definition of Myers
(2007), ‘cognition is the mental activity of thinking, knowing,
remembering and communicating. Ashcraft (1989) defined
the cognitive abilities used to acquire cognition as the
ability to use the cognitive functions of attention, memory,
logical and spatial reasoning, and well as concentration
performance, memory, problem solving and decision-
making (Lubans et al., 2016). Attention and concentration
performance are key contributors to successful academic
performance, adaptive behaviours and daily life functioning
in youth and children (Janssen et al., 2014). These abilities
are closely related to the learner’s academic achievement
(Gagne, 2005). In a conceptual model, Lubans et al.
(2016) proposed that cognitive function provides the core
foundation for developing and establishing psychological
well-being. Cognitive function and psychological well-being
are two variables related to mental health, and several studies
have shown that these variables are sensitive to acute physical
exercise, butitis notknown what doses of exercise are the most
adaptive. Including physical exercise prior to performing
tasks that require high cognitive inhibition may be a useful
strategy for improving cognitive performance (Pastor et al.,
2021). Jager et al. (2014) investigated the effects of an acute
20-min physical activity intervention on executive function
in a sample of 52 young elementary school children, aged
6-8 years, compared to another 52 children assigned to a
resting control condition. They found statistically significant
cognitive effects induced by acute sports intervention.

This study sought to determine the impact of school PE
programmes on well-being and cognitive ability (CA), as
measured by mathematics achievements, in primary school.

Hypothesis 0: school PE programmes affect well-being
and CA (as measured by mathematics achievements) in
school students.

Hypothesis 1: school PE programmes do not affect well-
being and CA (as measured by mathematics achievements)
in school students.

Materials and methods

Study participants

In this study, primary schools in Lithuania were
selected randomly, with three schools chosen from different
regions that represented the state education system. This
system follows the primary, basic, and secondary education
programmes approved by the Lithuanian Minister of
Education and Science in 2015.

The study was conducted with the agreement of parents
and school administration regarding the time and location.
The research ethics committee of Kaunas University of
Technology’s Institute of Social Science and Humanity
approved the study, identified by protocol no. V19-1253-03.

The participants selected from the three schools were
100 girls and 102 boys aged 9-10 years (fourth grade).

Rationale for the CA diagnostic test

According to Kliziene et al. (2022), the CA diagnostic
test for mathematics in Grade 4 is grounded in Feuerstein
and Lewin-Benham’s (2012) dynamic cognitive modality
assessment theory, as well as the General Curriculum for
Primary Education approved by the Minister of Education
and Science of Lithuania (ISAK-2433, 2008). This test
designed for learners in Grade 4 encompasses mathematics.
The assessment criteria in the test are specific and
individualized, making it an objective tool for determining
learners’ strengths and weaknesses to plan appropriate
teaching and learning methods. Kliziene et al. (2022)
opine that the primary objective of the test is to measure
changes in learners’ knowledge, understanding, application
of knowledge, and higher-order thinking skills. The test
comprises tasks that reflect nine cognitive functions.

The CA test was aimed at testing and measuring
alterations in the knowledge, understanding, and higher-
order skills of learners. In the test, the tasks were distributed
based on nine cognitive functions:

1. Systematic exploration: To achieve planned and
systematic behaviour in data collection, learners
use the function of systematic exploration, creating
a sequential system (as a case in point, left to right,
top to bottom) to complete tasks in a non-impulsive
manner;

2. Spatial orientation: this refers to the ability to
perceive and follow directions in words or signs to
navigate a given path;

3. Sequencing: the function entails creating a rule for
arranging objects in a specific order;

4. Image recognition: this involves evaluating changes
in visual objects after an action has taken place.

5. Recognising and understanding relationships:
recognizing and understanding relationships
involves identifying associations between elements
by observing periodic changes;

6. Collecting and processing information: the ability to
collect complete, clear, and accurate information.

7. Algorithm development: this involves designing a
logical rule tailored to solve a particular problem,
regardless of the amount of data involved;

8. Data management (classification): the grouping of
objects and events based on defined criteria.

9. Construction of combinations: this entails
establishing sets according to given or self-created
rules while recognizing the number of possibilities
and variations in each combination.

The CA test categorizes tasks based on levels of
achievement and cognitive abilities (CAs). This, in turn,
paves the way for the evaluation of student achievement.
The test aligns with the Grade 4 mathematics curriculum,
and performance thresholds were established to ensure fair
evaluationofstudents’ CAs. Theadvancedlevel ofachievement
is a score of 22-29 points, basic is 15-21 points, satisfactory is
7-14 points, and low is 0-6 points. The CA clusters were used
to identify levels of knowledge, understanding, application,
and higher-order thinking skills. The assessment results
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were used to evaluate how students organize and implement
their learning process. The impact of the learning methods
on students’ CAs was analysed and interpreted based on the
assessment of their achievement levels.

A level of achievement that is considered unsatisfactory
indicates that the student does not exhibit the knowledge,
comprehension, and abilities that are evaluated within the
CA group of the CA test.

On the other hand, a satisfactory level of achievement
indicates that the student can reproduce some knowledge,
but lacks the ability to apply it in novel situations, resulting
in errors in basic mathematical procedures. The student
demonstrates an insufficient understanding of mathematical
concepts and symbols and struggles to identify patterns
and relationships. They can recognize familiar contexts
and solve simple problems, typically with only one step
involved, but their chosen problem-solving strategies are
not always rational. While their reasoning may support
their conclusions, they often fail to detect any errors in
their reasoning, resulting in incorrect conclusions. They are
unable to provide reasoning to support their answers.

A basic level of achievement suggests that the student
can apply their existing knowledge to new and relatively
simple situations in the CA test, and can perform standard
mathematical procedures without making significant errors.
Despite their ability to accurately read and comprehend
the problem, they may lack consistency and precision in
problem-solving. They can think productively in common
or familiar situations and can identify basic features,
relationships, or patterns of objects. Furthermore, they can
solve problems correctly, but may not interpret the final
answer in the context of the original condition.

Meanwhile, an advanced level of achievement is
indicative of the fact that the student possesses a thorough
understanding of the terms used in various problems, has
learned and comprehends mathematical concepts, can
perform standard mathematical procedures and can solve
mathematical and practical problems in various contexts.
The learner demonstrates creative thinking skills, can
identify common and subordinate features of objects and
their relationships, observes patterns, selects appropriate
strategies to solve problems, and can test them effectively.
The student can draw detailed and precise conclusions.

The Revised Children’s Manifest Anxiety Scale

The study aimed to assess the level of enthusiastic well-
being by examining three primary dimensions: somatic
anxiety, personality anxiety, and social anxiety. To measure
anxiety, the Revised Children’s Manifest Anxiety Scale
(RCMAS) was used, which consists of 37 items, with 28 of
them assessing anxiety and the other 9 measuring the child’s
defensiveness. Only 28 items related to anxiety were used
in the factor analysis. The RCMAS vyielded three factors:
(a) somatic anxiety, comprising 12 items; (b) personality
anxiety, comprising 8 items; and (c) social anxiety,
comprising 8 items (Dewaraja et al., 2006). The results were
interpreted based on the following criteria: (a) somatic
anxiety, with scores of 26.0 points indicating high somatic
anxiety, scores of 5.9-4.5 points indicating typical somatic
anxiety, and scores of 4.4-1.0 points indicating low somatic
anxiety; (b) personality anxiety, with scores of 2.0-2.5 points

indicating low personality anxiety, scores of 2.6-3.5 points
indicating typical personality anxiety, and scores of 3.6-4.5
points indicating high personality anxiety; and (c) social
anxiety, with scores of >5.5 points indicating high social
anxiety, scores of 5.4-4.5 points indicating typical social
anxiety, and scores of 4.4-3.3 points indicating low social
anxiety. The Cronbach’s alpha coeflicient for the subscales
ranged from 0.72 to 0.73.

Procedure

The study employed a pre-/post-test experimental
methodology to avoid disrupting educational activities.
Children were randomly selected for each group, and the
Grade 4 experimental group underwent an eight-month trial.
A technique for the school PE programme was developed
and a model of educational factors that encourage physical
activity for children was created. Methodical material for
the PE programme was also prepared based on the work of
Coder et al. (2009) and Kliziene et al. (2020). As outlined in
Klizieneetal.(2020) and Powell etal. (2016), the methodology
involved dynamic exercise, intense repetition of motor skills,
differentiation, reduction of sitting and parking time, and
distribution of physical activity throughout the classroom.

The objective of the school’s physical education
programme was to promote physical activity, enhance
skill development, and be enjoyable for the students. The
recommended frequency for physical education classes
was three times per week, with each Grade 4 session lasting
45 minutes and consisting of three sections: health fitness
activities (20 minutes), skill fitness activities (20 minutes),
and relaxation, focus, and reflection (5 minutes). The
programme included activities that varied in intensity,
duration, and complexity, with an emphasis on improving
cardiovascular endurance. Short activities were also included
to improve core strength and movement skills. To encourage
motivation, students self-assessed and recorded their fitness
levels monthly. The programme included four units of sports
and games that developed skill-related fitness: basketball,
football, gymnastics, and athletics. Information about
healthy lifestyles and unconventional physical activities was
also introduced. These sports and games had the potential
to promote cardiovascular fitness and engagement in the
community, while the relaxation, focus, and reflection
activities promoted regular exercises and valuable meditation
and relaxation techniques, such as children’s yoga,
concentration exercises, and conflict resolution (Table 1).

The study utilized physical schooling to teach school
PE activities, with the aid of a textbook that had two
parts: 1) the textbook itself; and 2) children’s notes. The
textbook included practical tasks, self-evaluation exercises,
and activities that focused on spatial perception and self-
improvement. Methodological devices were also provided
to aid in using the textbook strategies. The PE programme
aimed to integrate “natural” learning and dynamic learning
to promote healthy lifestyles and awareness of nature. An
advanced version of the programme was available to help
teachers with planning and implementation. The material
also incorporated intercultural mindfulness and sensitivity,
with balanced gender representation. The intervention
procedures were mixed, and a new methodology was
used, which greatly impacted the participants, as found
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Table 1. School Physical Education Programme (4 Grade)

Month Lesson topic Lesson areas of activity
Month 1 Working with textbook and notes What helps you stay active throughout the day? What do you choose for your
daily diet? Why is it important to exercise not only in the morning?
Cohesive communication, Healthy lifestyle
communication to avoid conflict
Throwing the small ball Sport units (Athletics)
Long jump test to test explosive power ~ Sport units (Athletics)
of children’s leg muscles Movement skills
Activity games

Month 2 Working with textbook and notes What exercises should you do in preparation for a long run? How can one
overcome long distances? What are the square rules? How do you orient
yourself in nature without a compass?

Healthy lifestyle
Lithuanian folk mobile games, dexterity Movement skills
training in special games
Long-distance running Sport units (Athletics)
The square Sport units (Football)
Orientation by maps Tourism, orienteering
Children’s yoga Unconventional physical activity
Frisbee

Month 3 Working with textbook and notes What is important when you are doing the 5x10 m shuttle run test? How do
you pass and kick the ball when playing mini football? How do you jump a
long jump?

Shuttle run: 5x10 m Sport units (Athletics)
High jump Sport units (Athletics)
Mini football game Sport units (Football)
Orientation in nature Tourism, orienteering
Long jump-rope Sport units (Gymnastics)

Month 4 Working with textbook and notes How do you exercise your eyes? How do you sit properly at the computer?
What games do we play with a ball? What fun exercises improve
coordination?

Eye exercises Unconventional physical activity
Playing with balls

Exercises to develop coordination, Movement skills

muscle stretching, maintaining balance Healthy lifestyle

Exercises to help calm down and

concentrate

Month 5 Working with textbook and notes What foods are suitable for snacks? How do you throw a ball at a target? How

do you pass and throw the ball?
Food suitable for snacking Healthy lifestyle
Throwing the ball at target balls Sport units (Basketball)
Basketball and passing after a two-step  Sport units (Gymnastics)
Gymnastics with hoop Unconventional physical activity
Project “Snow Castle”

Month 6 Working with textbook and notes How do you get around an obstacle when sledding down a hill? Which
mobile games develop aiming skills? How do you perform a correct
handstand on the shoulder blades?

Basics of gymnastics means, tools, Sport units (Gymnastics)
correct posture; handstand on the Unconventional physical activity
shoulder blades
Winter team game
Sport games in pairs Movement skills
Mobile games to improve agility Sport units (Football)
Time management Healthy lifestyle
Month 7 Working with a textbook and notes How does teamwork and a common goal help in relay races? What skills

Mobile relay races

Exercises for endurance and strength
training

Exercises to improve concentration

do you develop when you play mobile games? How can you learn to
concentrate?

Sport units (Athletics)
Movement skills

Healthy lifestyle
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Table 1 (continued). School Physical Education Programme (4 Grade)

Month 8 Working with a textbook and notes How do you overcome easy obstacles on a run? What are the important rules
to follow when playing mini football? Why do you need to do stretching
exercises?

Ways to overcome easy obstaclesona  Sport units (Athletics)
run
Mini football game Sport units (Football)
Muscle stretching exercises, European  Healthy lifestyle
physical fitness test (Eurofit): sit-and-
reach
Month 9 Working with a textbook and notes What are the important rules to follow when playing mini basketball? How

do you protect yourself from the effects of the sun? How do you choose a safe
swimming place?

Eurofit in the following test order:
Flamingo

balance, standing broad jump, sit-ups,
10x5 m speed shuttle run

Mini basketball game
Mini golf game
Project: Sport event

Sport units (Athletics)

Sport units (Basketball)
Unconventional physical activity
Healthy lifestyle

by Vaquero-Solis et al. (2020). The standard methodology
was applied once a month, during which the material in
the textbook was reviewed and tasks for the month were
presented.

Statistical analysis. Descriptive statistics were reported
for all measured variables as mean +SD. The effect size of
the Mann-Whitney U test was calculated using the equation
r=Z/VN, in which Z is the z-score and N is the total number
of the sample (small: 0.1; medium: 0.3; large: 0.5). Statistical
significance was defined as p<0.05 for all analyses. Analyses
were conducted using SPSS 23 software (SPSS inc., Chicago,
IL, USA).

Results

Cognitive functions by level of achievement (Grade 4)

The CA diagnostic test was analysed in terms of the
learners’ levels of achievement (satisfactory, basic, advanced)
and cognitive functions. The systematic exploration function
was used to achieve systematic, non-impulsive, planned
behaviour when collecting data or checking information.
It should be noted that almost all of the primary school
students, both boys and girls, at the advanced level (scores
for boys, Post-test 3.81 (0.42); for girls, Post-test 3.95 (0.50)
points out of a maximum pf 4 points; p<0.05) were able to
use this cognitive function. There was a strong difference
between students at the satisfactory and advanced levels in
the ability to orient themselves in space and follow directions
(score for boys, Post-test 2.53 (0.25) points; for girls, Post-
test 2.91 (0.32) points out of a maximum 4 points; p<0.05).
The distribution of scores for the item sequencing rule
and finding missing items or extending the sequences was
consistent with the achievement levels (satisfactory: boys,
Post-test 3.38 (1.61) points, girls, 3.51 (1.67) points; basic:
boys, Post-test 4.38 (1.56) points, girls, 4.50 (1.12) points;
advanced: boys, Post-test 5.51 (0.92) points, girls, 5.59 (0.94)
points out of a maximum 7 points; p<0.05 for all). There
was very little difference in the scores for the collection
and processing of information (advanced: boys, Post-test
1.93 (0.10) points, girls, 1.99 (0.15) points; satisfactory: boys,

Post-test 1.71 (0.53) points, girls, 1.80 (0.67) points; basic:
boys, Post-test 1.89 (0.25) points, girls, 1.95 (0.19) points;
p<0.05 for all; see Table 2).

Anxiety of 9-10-year-old children (Grade 4)

The study performed at the beginning of the experiment
showed that, in the pre-test, the levels of somatic anxiety
among primary school children were average for both boys
(4.97 £ 1.05 points) and girls (4.98 + 1.13 points). When
exploring the results for somatic anxiety, we established that,
after the school PE programme, somatic anxiety fell, but
remained average for both boys (4.63 + 1.00 points) and girls
(4.92 £ 1.00 points). These scores demonstrate lower levels
of depression, seclusion, somatic complaints, aggression and
delinquent behaviour (F = 5.76, p < 0.05, P = 0.638; Figure 1a).

When looking at the results for personality anxiety,
we established that the levels of personality anxiety among
primary school children were average for both boys
(3.49 + 1.15 points) and girls (3.71+ 0.85 points). After
the school PE programme, the personality anxiety results
decreased for both boys (2.68 = 0.98 points) and girls
(3.41 £ 0.55 points) (F =4.98, p < 0.05, P = 0.729; Figure 1b)

In the pre-test, the levels of social anxiety were high for
both boys (6.28 + 1.08 points) and girls (6.03 + 1.32 points).
The post-test results were statistically significantly lower, with
boys reaching low levels of social anxiety (4.26 + 1.41 points,
F =5.61, p<0.05, P = 0.684) and girls reaching normal levels
(5.30+ 1.25 points, F = 5.27, p<0.05, P = 0.724). When
analysing the levels of the social anxiety, the pre-test and
post-test results decreased after the school PE programme
(Figure 1c).

Discussion

Physical education is an essential component of school-
based interventions aimed at promoting physical activity
among children. PE has been shown to have positive effects
on children’s health, including improving their physical
fitness, reducing the risk of chronic diseases, and enhancing
mental health (Andermo et al., 2020; Kliziene et al., 2020).
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Table 2. Distribution of cognitive functions by level of achievement (Pre-test and Post-test)

Achievement level

Cognitive functions Satisfactory Basic Advanced
boys girls boys girls boys girls
Pre-test
Systematic exploration 2.11 (1.12) 2.19 (1.53) 2.81(1.02) 2.89 (1.20) 3.31 (0.98) 3.42 (0.91)
Spatial orientation 041(0.92)  0.42(0.98)  124(0.95)  1.28(0.93)  1.95(0.38)  2.01(0.36)
Sequencing 2.93 (1.50) 2.91(1.49) 3.75 (1.60) 3.76 (1.41) 4.91 (0.93) 4.93(0.89)
Image recognition 1.01(0.91)  1.08(0.83)  129(0.48)  127(0.46)  1.53(0.72)  1.50 (0.69)
Recognising and understanding 0.47 (0.20) 0.48 (0.18) 0.55 (0.14) 0.54 (0.18) 0.83 (0.10) 0.85 (0.08)
relationships
Collection and processing information 1.15 (0.84) 1.21 (0.86) 1.43 (0.51) 1.41 (0.52) 1.62 (0.31) 1.71 (0.38)
Algorithm development 051 (1.08)  0.51(0.99)  1.83(1.52)  1.89(1.67)  2.49(1.10)  2.50(1.15)
Data management (classification) 0.21 (0.98) 0.19 (0.92) 0.75 (1.02) 0.78 (1.13) 1.50 (1.41) 1.49 (1.39)
Construction of combinations 0.32 (1.24) 0.68 (1.65) 1.15 (1.50) 1.21 (1.49) 1.98 (0.98) 2.07 (0.83)
Post-test
Systematic exploration 2.62* (1.51) 2.71* (1.42) 3.36 (0.72) 3.51% (0.51) 3.81 (0.42) 3.95(0.50)
Spatial orientation 0.83* (0.94)  0.79* (0.99)  1.85%(0.92)  1.88*(0.95)  2.53*(0.25)  2.91* (0.32)
Sequencing 3.38 (1.61) 3.51(1.67) 4.38 (1.56) 4.50 (1.12) 5.61(0.92) 5.59 (0.94)
Image recognition 1.42% (0.80)  1.43*(0.65)  1.81*(0.25)  1.79%(0.73)  1.95%(0.53)  1.96* (0.61)
Recognising and understanding 0.87* (0.15) 0.86* (0.13) 0.91* (0.10) 0.95% (0.09) 0.97 (0.08) 1.00 (0.00)
relationships
Collection and processing information 1.71* (0.53) 1.80* (0.67) 1.89* (0.25) 1.95* (0.19) 1.93 (0.10) 1.99 (0.15)
Algorithm development 0.85% (0.79)  0.72* (1.08)  2.38*(0.99)  2.31*(0.89) 2.95(1.12)  2.89 (1.26)
Data management (classification) 0.25 (0.99) 0.28* (0.85) 1.15% (0.86) 1.23%(0.95) 1.92% (1.25) 1.98* (1.40)
Construction of combinations 0.45% (1.00)  0.85* (0.99) 1.92* (1.05)  2.01*(0.98)  2.57*(0.75)  2.86* (0.69)
* — p<0.05
- § = § §

Somatic anxiety Scale, Score

4.98

4.92

Pre-test

a

Boys Girls ‘ Boys

Girls
Post-test

# — p<0.05 between boys and girls; § - p<0.05
between pre-test and post-test

10

8 §

6

Sodial anxiety Scale, Score

Doys

o ﬁ 20

Personality anxiety Scale, Score
-

Pre tost

# - p<0.05 between boys and girls; § - p<0.05 between
pre-test and post-test

Girls | Boys Girls

# — p<0.05 between boys and girls; § — p<0.05 between
pre-test and post-test

Fig. 1. The level of primary school children somatic anxiety (a), personality anxiety (b) and social anxiety (c)
at pre-test and post-test
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However, the effectiveness of PE programmes in reducing
anxiety in children has received little attention.

Anxiety is a common problem among children, and it can
affect their academic achievement, social development, and
overall well-being (Ginsburg & Schlossberg, 2002). Anxiety
can manifest in various forms, including somatic anxiety,
personality anxiety, and social anxiety. Somatic anxiety
is characterized by physical symptoms such as sweating,
trembling, and rapid heartbeat, while personality anxiety refers
to feelings of inadequacy and incompetence. Social anxiety isa
fear of negative evaluation or judgment from others.

Given the importance of promoting physical activity
and reducing anxiety among school children, this study
aimed to identify a recommended approach for a school
PE programme that could reduce anxiety in children aged
9-10 years in Lithuania.

According to the findings of this study, the recommended
approach for a school PE programme had an impact on
three key dimensions — a) somatic anxiety, b) personality
anxiety, and c) social anxiety — in children aged 9-10 years.
The approach involved dynamic exercise, repetition of
motor skills, differentiation, reducing seating and parking,
and spreading physical activity in the classroom. The study
found a decrease in anxiety in children after nine months of
implementing this school PE programme. Therefore, schools
seem to be feasible in terms of promoting physical activity
among children.

Our hypothesis 0, which proposed that a school PE
programme would positively impact student well-being and
cognitive achievement, was supported by the results of this
study. These findings align with previous research indicating
that physical activity interventions in schools can reduce
anxiety, increase resilience, and improve overall mental
health in children and adolescents (Andermo et al., 2020;
Kliziene et al., 2020). Furthermore, the positive effects of
physical activity on general health lend further credence to
school-based initiatives aimed at increasing physical activity
(Andermo et al., 2020).

Research by Larun et al. (2006) suggests that exercise
can have a significant effect on depression in children and
young people, but not on anxiety. Hermoso et al. (2020) also
reported that physical activity is related to positive feelings,
life satisfaction, and lower anxiety in children. Meanwhile,
according to Chen et al. (2022), cardiorespiratory fitness,
concentration performance, attention span, and attention
accuracy are all significant predictors of psychological well-
being in children. They also found that Grade 4 students
with higher levels of psychological well-being had better
cardiorespiratory fitness compared to those with lower levels
of psychological well-being.

Given the increase in psychological well-being issues
among children and youth, which may be partially caused by
increased school stress, there is a growing need for evidence-
based initiatives to counteract this trend. The results of this
study are encouraging, as they suggest that schools can
implement initiatives to increase physical activity during the
school day and potentially reverse this negative trend.

According to Diamond and Lee (2011), cognitive
control is essential for academic achievement, physical
health, and mental health. The present study showed a
significant improvement in school children’s cognitive
functions, including systematic exploration, orientation

in space, sequencing, image recognition, recognizing and
understanding relationships, collection and processing
of information, algorithm development, data processing
(classification), and construction of combinations. Pastor et
al. (2020) suggested that including physical exercise before
performing tasks that require high cognitive inhibition could
be an effective strategy for enhancing cognitive performance.
Similarly, Schmidt et al. (2016) found positive effects of acute
ten-minute physical activity breaks on children’s cognitive
functions. Chen et al. (2022) identified three cognitive
functions, namely concentration performance, attention
span, and attention accuracy, as significant collective
predictors of children’s psychological well-being. Attention
accuracy, in particular, was found to be a significant
individual predictor of psychological well-being.

Attention accuracy is a crucial component of cognitive
control, which enables individuals to selectively focus on rel-
evant information and ignore distractions. It has been associ-
ated with various aspects of cognitive and socio-emotional
development in children, including academic achievement,
social competence, and emotional regulation (Posner & Roth-
bart, 2016). As such, attention accuracy is a key factor in pro-
moting positive psychological well-being in children.

In addition, research has shown that physical activity
can enhance attention accuracy and cognitive control in
children. A study by Hillman et al. (2014) found that acute
physical activity was associated with improved cognitive
performance, including attention accuracy, in preadolescent
children. Similarly, a study by Kao et al. (2018) found that
physical activity was positively associated with cognitive
control in preschool children. These findings suggest that
physical activity can be a promising strategy for promoting
attention accuracy and cognitive control, which, in turn, can
improve psychological well-being in children.

Moreover, attention accuracy and cognitive control have
been shown to play a critical role in academic achievement,
particularly in early childhood. For example, a longitudinal
study by Blair and Razza (2007) found that children who
exhibited better cognitive control in preschool had higher
academic achievement in early elementary school. Similarly, a
study by McClelland et al. (2007) found that children who ex-
hibited better attention control and working memory in kin-
dergarten had higher academic achievement in second grade.

Furthermore, Grade 4 students with better psychological
well-being exhibited better concentration performance
and attention accuracy, indicating their ability to focus on
relevant stimuli while ignoring irrelevant ones. Conversely,
children with lower psychological well-being had lower
concentration performance and attention accuracy.

Conclusion

Overall, the physical education programme implement-
ed in this study was found to have a positive effect on the
psychological well-being of 9-10-year-old children, specifi-
cally in reducing somatic anxiety, personality anxiety, and
social anxiety. Additionally, it was observed that the pro-
gramme led to statistically significant improvements in the
children’s cognitive abilities across nine functions, including
spatial orientation, sequencing, recognition of relationships
and patterns, and information processing.
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BMJINB WKJIbHUX MPOIPAM I3 ®OIBUYHOIO BUXOBAHHA
HA TAPHE NCUXOJNIOTIYHE CAMONOYYTTA TA KOTHITUBHY
3AIBHICTb AITEN MOJZTOALWIOIO WKUIbHOIO BIKY

Knizene Ipina'45“P, EmenpsinoBac Apynac***P, Minpmayrac [Iy6o3ac'ABCP

'KayHacbKuil TeXHO/IOTiYHNUI YHIBEepCUTeT
?JINTOBCHKUII CIOPTUBHMIT YHIBEPCUTET

ABTOpPCHKMIT BT A — Am3aitH gocnipkenHs; B — 36ip ganux; C — crarananis; D — migroroska pyxormucy; E — 36ip komTis

Pedepar. Crarra: 9 c., 2 Tabm., 1 puc., 27 mKeper.

Merta gocmimKeHHs. MeTOI0 1[bOT0 JOCTiKeHHs 0Y/I0 BU3HAUYeHHsI BIUIMBY IIKUIBHUX IIPOrpaM i3 (pisnaHOro BUXOBAHHS Ha
rapHe CaMOIIOYYTTs Ta KOTHITUBHY 371i0HicTb (K3) AiTeit MOIOAIIOrO MIKiNTBHOTO BiKy 32 piBHeM iXHbOI YCIIITHOCT] 3 MATeMaTUKIL.

Marepianu ta MeTOgu. YJYacHMKaMM JOCTIIKEHHS], BifiOpaHumm 3 Tpbox wKii, cramm 100 giByar i 102 xom4mkm BikoMm
9-10 pokiB. 3riguo 3 gaunmu gocmimkenns Kliziene et al. (2022), giarmoctianmit tect K3 aj1st MaTeMaTnku B 4 KJ1aci IPyHTY€EThCS
Ha Teopii AMHaMi4HOI OL[iHKM KOTHiTMBHOI MofanbHoCTi QoriepiiraiiHa Ta JleBiH-beHxaMm, a TakoXK 3araibHiil Iporpami Ho4aTko-
BOI OCBITH, 3aTBepXKeHil MiHicTpoM ocBitu Ta Hayku JIuteu (ISAK-2433, 2008). Ieit TecT, mpr3HadeHMII A1 YYHIB 4-TO KJIacy,
OXOIUTIOE MaTeMaTUKy. MeToro BOCTifKeHHs Oy/Ia OLiHKa piBHA MiJIHECEHOTO FAPHOTO CaMOIMOYYTTS IHIIAXOM BUBYEHHSA TPbOX
MEePBUHHMX aCIIeKTiB: COMATUYHOI TPUBOXKHOCTI, OCOOUCTICHOI TPUBOXKHOCTI Ta COLIa/IbHOI TPUBOXKHOCTI. [I/1s1 BUMipIOBaHH:
TPUBOXHOCTI BUKOpUCTOBYBan Ilepepobieny iukany siBHOI TpuBoxHOCTI s miteit (RCMAS), sika ckmafaerbes 3 37 MyHKTIB,
i3 AKMX 28 OLiHIOITDH TPUBOKHICTD, a peluTa 9 BUMIpIOIOTh 3aXMICHY IOBEiHKY JUTHHM. Y IIbOMY JOCTIPKEHHI BUKOPJMCTOBY-
BaJIY METOHOJIOTiI0 eKCIIEPUMEHTY 3 HOIIePENHIM i IiICYMKOBMM TeCTYBaHHAM, 100 YHUKHYTH IIepepBM B OCBIiTHIil JisIbHOCTI,
3 OIJIANY Ha BUIIAKOBMIT Binbip AiTeit y koxHiit rpymi. L1 MeTomonoria rpyHTyBanaca Ha AMHAMIYHNX BIpaBax, iIHTCHCUBHOMY
HOBTOPEHHI PyXOBMX HaBMYOK, Ay epeHIiallil, CKOpOYeHHI Yyacy CUIiHHA Ta CTOSHHA B OUiKyBaHHI Ta posnopini ¢isnyHoi ak-
TUBHOCTI B MOJi€/Ii HIKi/IbHOTO K/Iacy.

Pesynbratu. [Jiarnoctuannit rect K3 anasisysanu 3a piBHAMM yCIiltHOCTI (3a0BINbHMIL, CEPeIHil, BMCOKII) Ta KOTHITUB-
HUX QYHKIIi y4HiB. OYHKIII0 CHCTEMATNYHOTO HOCIIKEHHs BUKOPVCTOBYBA/IN /ISl 3a0e3IedeH s CUCTeMATNYHOI, HeiMITy/Ib-
CUBHOI, 3aI/IAHOBAHOI IIOBENIHKM i Yac 360py AaHMUX abo mepeBipky iHpopmalil. Mix yIHAMM 3a/I0BIIBHOTO Ta CEPEIHBOIO
PpiBHA CIIOCTepiraiacs CUIbHA Pi3HUIIA Y 3[aTHOCTI OPIEHTYBATHUCA B IPOCTOPI Ta PyXaTHCA B 3afJaHMX HAIPsAMKax (OLiHKa y
XJIOMMYMKIB: MiACYMKOBe TeCTyBaHHs — 2,53 (0,25) 6asa; orjiHKa B jiB4aT: mificyMKoBe TecTyBaHH: — 2,91 (0,32) 6ama 3 MakcuMym
4 6ais; p<0,05 ). ITicna mpoxopkeHHA WKinbHOI mporpamu 3 OB pe3ynbTaTit 0cOOMCTICHOI TPUBOXKHOCTI 3HUSWINCH i B X/IOTYN-
KiB (2,68 + 0,98 6asa), i B giBuar (3,41 + 0,55 6ama) (F = 4,98, p < 0,05, P = 0,729).

BucHoBKku. 3aranom 0y/10 BCTaHOBJIEHO, 1110 IporpaMa 3 $pisu4HOro BUXOBAHHs, peali3oBaHa B 1IbOMY IOCTIIKeHHi, 103u-
TUBHO BIIMBA€ HAa TapHe IICUXO/IOTiYHe CAMOIIOYIYTTA AiTell BikoM 9-10 pokiB, 30KpeMa Ha 3HMYKEHHA COMaTMYHOI TPUBOXKHOCTI,
0cOoOMCTICHOI TPMBOXHOCTI Ta collia/bHOI TpUBOXKHOCTI. KpiM TOT0, 32 pesyibraTamm CriocTepexxeHs, Lis Iporpama 3adesnednia
CTaTMCTUYHO 3HAUYYLI MOKpallleHHs KOTHITMBHUX 3[10HOCTeI! fiiTeil y eB’ ATy (PYHKLIAX, BKIOYAIYN OPIEHTAIiI0 B IPOCTOPI,
YIOPSIAKYBaHHs, PO3Ii3sHAaBaHHs B3AEMO3B sI3KiB Ta 00pasiB, a TaKoXX 006poOKy iHpopMariii.

KrouoBi cmoBa: 1mikinbHa nmporpama 3 pisuaHOro BUXOBaHHsA, TapHE CAMOIIOYYTT:A, KOTHITMBHA 3[[i0HiCTb, IT0YaTKOBA OCBITa.

Information about the authors:

Kliziene, Irina: irina.kliziene@ktu.lt; https://orcid.org/0000-0003-1914-7355; Educational Research Group, Institute of Social
Science and Humanity, Kaunas University of Technology, K. Donelai¢io g. 73, 44249 Kaunas, Lithuania.

Emeljanovas, Arunas: arunas.emeljanovas@lsu.lt; https://orcid.org/0000-0001-7762-0660; Department of Physical and Social
Education, Lithuanian Sports University, Sporto g. 6, 44221 Kaunas, Lithuania.

Dubosas, Mindaugas: mindaugas.dubosas@ktu.lt; https://orcid.org/0009-0002-1164-6045; Educational Research Group, Institute
of Social Science and Humanity, Kaunas University of Technology, Kaunas 44249 Lithuania.

Cite this article as: Kliziene, I., Emeljanovas, A., & Dubosas, M. (2023). School Physical Education Program Impact on
Psychological Well-Being and Cognitive Ability of Primary School Children. Physical Education Theory and Methodology, 23(2), 290-
298. https://doi.org/10.17309/tmfv.2023.2.19

Received: 06.03.2023. Accepted: 03.04.2023. Published: 28.04.2023

This work is licensed under a Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0).

298


https://doi.org/10.17309/tmfv.2023.2.19

http://creativecommons.org/licenses/by/4.0

Teoria ta Metodika Fizicnogo Vihovanna

Teopia Ta MeToAanKa $pi3MYHOro BMXOBaHHA
Physical Education Theory and Methodology

ISSN 1993-7989 (print)
ISSN 1993-7997 (online)
ISSN-L 1993-7989

ORIGINAL SCIENTIFIC ARTICLE

MYOFASCIAL RELEASE AS A MEANS OF INJURY PREVENTION AND
MOVEMENT AMPLITUDE RECOVERY IN QUALIFIED FOOTBALL PLAYERS

Eduard Doroshenko'**“P, Svitlana Kokareva®®*“¥, Borys Kokarev**“F,
Ruslana Sushko*A5E, Oleksiy Nikanorov®®F and Lyudmyla Sushchenko®<E

'Zaporizhzhia State Medical and Pharmaceutical University

*National University “Zaporizhzhia Polytechnic”
3Zaporizhzhia National University
‘Borys Grinchenko Kyiv University

’National University of Ukraine on Physical Education and Sports

’Dragomanov Ukrainian State University

Authors’ Contribution: A - Study design; B - Data collection; C - Statistical analysis; D — Manuscript Preparation; E - Funds Collection

Corresponding Author: Eduard Doroshenko, E-mail: doroe@ukr.net

Accepted for Publication: April 20, 2023
Published: April 28, 2023

DOI: 10.17309/tm{v.2023.2.20

Abstract

The purpose of the study was to determine the effectiveness of MFR tools used in the training process of qualified
football players.

Materials and methods. The study participants were 28 football specialists of the Ukrainian Premier League football
teams and 36 football players of FC “Zorya” (Luhansk). Methods used in the study included analysis, generalization
and systematization of data from scientific and methodical literature and Internet, questionnaire survey, pedagogical
observations, pedagogical testing of flexibility indicators, pedagogical experiment, methods of mathematical
statistics.

Results. The results of using MFR manual techniques in the training process of qualified football players are as
follows: relaxation of chronically tense muscles, recovery of mobility and normal amplitude of motion in the joints,
improvement of the elastic properties of the muscular and ligamentous structures of the musculoskeletal system of
football players, optimization of hemodynamics and lymphodynamics at the microcirculatory level, optimization

of general and local metabolic processes in the body, functional recovery of the musculoskeletal system of football
players after excessive physical exertion and injuries, improvement of proprioception and neuromuscular control,
optimization of the psychoemotional state.

Conclusions. The analysis of the results of testing the flexibility of football players of FC “Zorya” (Luhansk) at the end
of the first and second preparatory periods of the 2019-2020 sports season allows us to state the presence of higher
indicators compared to the results of preliminary testing in the 2018-2019 sports season. According to the results

of the monitoring performed by the specialists of the complex scientific group, there has been recorded an 11.11%
decrease in the number of injuries related to damage to the muscular-ligamentous structures of the lower limbs and
trunk of football players in FC “Zorya” (Luhansk).

Keywords: MER tools, prevention, injuries, amplitude of motion, football.

Introduction

In the vast majority of modern professional sports,
coaches quite often encounter complaints from athletes about
pain in the muscles, which is a sign of physical discomfort

© Doroshenko, E., Kokareva, S., Kokarev, B., Sushko, R.,
Nikanorov, O., & Sushchenko, L., 2023.
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and prevents athletes from fully training and competing.
However, in the majority of cases, medical professionals
do not diagnose problems related to the functioning of the
musculoskeletal system of athletes (Bethers et al., 2021; Al
Attaretal.,2021; Al Attar,2021). On the other hand, the coach
visually records certain movement defects when performing
football techniques and sportsmen’s posture, which leads
to a decrease in the effectiveness of the training process of
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qualified football players. This situation leads to the loss
of a significant amount of competitive and training time
due to the need for restorative treatment and rehabilitation
(Riepenhof et al., 2018; Al Attar et al., 2022).

The probable cause of such problems is negative changes
in the myofascial structures of the locomotor apparatus in
qualified football players, which are characterized by the
donozological or pre-morbid conditions of their bodies. The
development of pre-pathological conditions is a complex
consequence of maximal and submaximal physical exertion,
injuries of the musculoskeletal system, and the effects
of permanent stress factors. As a result, the myofascial
structures of the body in qualified football players partially
lose elasticity. As a result of the cumulative effect of the
mentioned factors, microtraumas, and minor damage to the
muscle-ligamentous structures, there is a limitation of the
amplitude of movements in the joints, and the development
of the adhesion process with subsequent pathological and
pathomorphic phenomena based on the formation of
scars of the muscle-fascial structures (Barbero et al., 2019;
Baeumler et al., 2023).

In connection with the above, attention should be paid
to the use of the term “trigger point” in modern research
by authorship of Janet G. Travell (Barbero et al., 2019). The
concept of myofascial pain syndrome was initiated in her
works. According to her definition, given in the study (Shah
et al., 2015), myofascial pain syndrome is pain and (or)
autonomic symptoms (the focus of muscle hyperexcitability)
that are reflected from active myofascial trigger points with a
certain manifestation of dysfunction (Fig. 1).

In addition, the symptom complex of stress agents affects
the hyperreactive nervous structure of the myofascial trigger
point, which leads to increased activity (A-B), and transfer of
sensations (pain, paresthesia, increased sympathetic activity)
to the location (C-D). Other stimuli reach the spinal cord
from distant trigger points and additional dysfunctional
locations (E-F) (Musculoskeletal Key).

According to the authors of the research, the trigger
point is defined as a location of tissue hyperreactivity with
a diameter of several millimeters, which is painful when
squeezed. These points, which feel like peas in the muscle
tissue, shorten the muscle fibers of which they are a part
(Riepenhof et al., 2018; Ricci et al., 2023).

Direct stimuli
- acute overload
- overwork fatigue

- chilling

- gross trauma

Trigger point m A $
B
C

Pain reference

zone
D

Researchers note that indicators of microcirculatory
hemodynamics in the area adjacent to the trigger point
significantly decrease. This leads to oxygen deficiency and
the accumulation of metabolic products, which further
irritate the trigger point and provoke the appearance of
pain signals (Kisilewicz et al., 2018). Meanwhile, due to
the mechanical compression of one segment of the muscle
fiber, its other segments are in a state of stretching. As a
result, the muscle fiber partially loses its elastic properties,
which negatively affects the amplitude of motor activity.
Irritated trigger points prevent muscles from relaxing, as a
result, there is increased fatigue, a decrease in the functions
of intermuscular coordination, and an increased recovery
time (Das & Jhajharia, 2022). In the absence of correction,
myofascial trigger points deprive the muscle tissue of
elasticity so that the normal physiological tone of the fascial
chains changes - this is extrapolated to other muscles, which
significantly limits the mobility of adjacent joints (Das et al.,
2022).

In order to solve this problematic situation, it is
necessary to find the most effective means and methods that
allow to restore the lost functions of muscle and ligament
structures in the shortest possible time (Cao et al., 2021).
This is relevant both for sports in general (Sofyan et al,,
2022), and for football in particular. One of these methods
is MFR, which researchers define as a simultaneous manual
effect on muscle and connective tissue aimed at relaxing
myofascial structures (Baeumler et al., 2023). The effect
is achieved due to compression and passive stretching of
irritated musculofascial structures, which require restorative
therapy and rehabilitation (Manzi et al., 2020; Bethers et al.,
2021).

It is believed that MFR tools in combination with
stretching are effective exercises for accelerating recovery
processes after significant physical exertion, reducing
pain sensations and muscle hypertonicity, increasing the
flexibility of the joints, and reducing the probability of injury
of the athletes (Doroshenko, 2015; Doroshenko et al., 2019).

Most often, a special cylinder (Foam roller) is used to
affect the stressed area. It is made of different materials with
different elastic properties: foam plastic, polypropylene foam,
polyurethane, wood, etc. Cylinders differ in the composition
of the material, which determines their hardness, and in

Indirect stimuli

- other trigger points

- heart, gall bladder
and other visceral
disease

- arthritic joints

- emotional distress

Spinal cord

Fig. 1 Mechanism of action of myofascial trigger points and other reflex phenomena (Musculoskeletal Key)
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diameter, which provides a larger or smaller area of contact
with the body. These differences make it possible to vary the
degree of pressure on problem locations of the athlete’s body.
For a more targeted impact, balls of different diameters and
stiffness are also used (for example, a tennis ball).

Also significantis the factor that competitive and training
activities of qualified football players are quite traumatic
due to their specific nature: constant changes in speed and
direction of movements, high coordination complexity
of game techniques, variability of offensive and defensive
technical and tactical actions, and their combinations,
fight for position and the ball (Kostiukevich et al., 2017;
Lisenchuk et al., 2022). The complex impact of the above
factors leads to injuries of the musculoskeletal system in
qualified football players: damage to muscles, ligaments and
tendons is a fairly common phenomenon in the competitive
and training practice of athletes (Hammami et al., 2016;
Taberner & Cohen, 2018; Kadir, & Osman, 2021). Such a
situation actualizes the direction of scientific research, which
is related to the study of the effectiveness of targeted influence
on the musculoskeletal system in qualified football players
through the use of special exercises — myofascial release
and stretching. Modern scientific researchers testify that the
existing complexes of special exercises (stretching tools) are
not effective enough, in the context of their systematic use
in the training process and competitive activities of qualified
football players to prevent injuries and restore the amplitude
of movements in the joints (Mohammadtaghi et al., 2016;
Evangelos et al., 2017).

Hypothesis. The use of special MFR exercises in the
training process and competitive activities of qualified
football players will contribute to reducing their injury rates
and restoring the amplitude of motion in the joints.

The purpose of the work: to determine the effectiveness
of the use of MFR tools used in the training process of
qualified football players.

Material and methods

Participants

In order to clarify the opinion regarding the possible
use of modern methods of functional training in the process
of physical training of qualified football players, a survey
of football specialists was conducted at the first stage of the
research. Coaches and sports managers of football teams
who hold official positions in professional football clubs of
the Ukrainian Premier League took part in it: head coaches,
assistant head coaches, physical training coaches, sports
directors, sports doctors, rehabilitators, experts of complex
scientific groups. In total, 28 specialists took part in the
survey, who take care of planning and organizing the process
of physical training of qualified football players. Table 1
presents the structure of the focus group of specialists who
participated in the survey.

All respondents are men, aged from 21 to 70 years. The
average age of respondents was 45.5 + 10.6 years. Specialists
who took part in the survey have specialized higher education,
coaching (or medical) licenses of the appropriate categories
for work with football teams of the Ukrainian Premier
League. According to the terms of the contracts, they worked
with the teams on a permanent or temporary basis.

Table 1. The structure of the focus group of football
specialists who participated in the survey, n=28

Work experience in a football

Respondents,n  Ratio, %

club
< 5 years 5 17,86
5 - 10 years 6 21,43
10 - 15 years 7 25,00
=15 years 10 35,71
of them, full-time coaches 9 32,14

In the experimental part of the study, 36 highly qualified
football players aged 18-30 participated, who during two
sports seasons (2018-2019 and 2019-2020) were included in
the application letters “A” and “B” of FC “Zorya” (Luhansk)
as professional football players and participated in official
competitions of the Ukrainian Premier League.

Organization of research

The survey was conducted with the technical support of
representatives of the press service of FC “Zorya” (Luhansk).
The participants of the survey were given instructions con-
taining a form of consent for the use of the personal data
of respondents and experiment participants, an informa-
tion sheet, and a questionnaire. The information letter ex-
plained the aim and objectives of the study, definitions of
key terms used in the questionnaire, and contact details of
the research team members. The consent form contained
personal data identifying the participants of the survey, but
it was explained to the participants that filling in this part of
the questionnaire was not mandatory.

The ascertainment and formative stages of the
pedagogical experiment were carried out within the first
and second preparatory periods of the training macrocycle
of FC “Zorya” (Luhansk) - sports seasons 2018-2019 and
2019-2020. To determine the impact of the MFR technique
on the indicators of injury prevention and restoration of the
amplitude of movements in the joints, it is proposed to use
exercises with special cylinders “Foam Roller” manufactured
by “Everlast” and “Black Roll” MFR exercises were used in
the preparatory and final parts of the training sessions of
qualified football players. At the beginning and at the end
of the first and second preparatory periods, in each part of
the class, flexibility testing was conducted before using MFR
tools (determinative stage) and after the proposed changes
in the training program (formative stage).

The research was conducted on the basis of the football
team of the Ukrainian Premier League - FC “Zorya’
(Luhansk), the Department of physical culture and Sports of
the Zaporizhzhia National University and the Department of
physical rehabilitation, sports medicine, physical education
and health of the Zaporizhzhia State Medical University in
the period of 2018-2020.

At the first stage of the experiment (2018-2019 sports
season), the scientific and methodological literature on the
topicofthe study was analyzed and summarized, its relevance,
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theoretical and practical significance were substantiated,
and a program for conducting ascertainment and formative
experiments was developed. During the official games and
training sessions, the experts of the Ukrainian Premier
League teams were interviewed, and the results were
analyzed and processed. In the ascertainment experiment,
the peculiarities of the dynamics of the flexibility indicators
in qualified football players within the annual macrocycle
under the influence of the traditional training program were
studied.

At the second stage of the experiment (sports season
2019-2020), in the formative experiment, the nature
of the changes of the specified indicators under the
influence of MFR tools was checked, the effectiveness of
the experimental program was evaluated, conclusions and
practical recommendations were formulated regarding the
use of MFR tools in the training process of qualified football
players. During the experimental studies, the participants
gave informed consent to the processing of personal data
in accordance with the requirements of the Declaration
of Helsinki of the World Medical Association “Ethical
principles of medical research with the participation of a
person as an object of research”

Methods of research

Analysis, generalization, and systematization of data
from scientific and methodical literature and the global
information network “Internet”; questionnaire survey;
pedagogical observations; pedagogical testing of flexibility
indicators according to tests: “Inclination from a standing
position, cm’, “Full bridge from the starting position lying
on the back, cm”, “Front splits, cm’, “Side splits on the left
or right leg, cm”; a pedagogical experiment with the stages
of ascertaining and formative orientation. A qualitative
assessment of the development of the “flexibility” quality
in qualified football players was carried out according to
the recommendations of scientists and experts (Gomez-
Piqueras et al., 2018).

Statistical analysis

The obtained experimental materials were processed by
the package of application programs “IBM SPSS Statistics”
for Windows and “MS Office Excel” with the calculation of
the following indicators: arithmetic mean (X); arithmetic
mean error (S); 0 — mean square deviation; Student’s t-test,
which is a test of the reliability of the normal distribution for
equal and unequal samples with (n-1) degrees of freedom.
Statistically reliable differences are accepted as significant
at a 5% significance level of p<0.05, which is recognized as

a reliable indicator in pedagogical research (processing of
experimental data at significance levels of p<0.01; p<0.001
was also used)

Results

As a result of the analysis of the survey data, it was
found that football specialists hold, in general, positive
beliefs about the possibilities of using modern technologies
of functional training using MFR and stretching tools in the
training process of qualified football players (Table 3)

The results of the survey show that 92.85% of football
experts believe that muscle elasticity and flexibility are
important for the successful competitive performance of
qualified football players. A certain conservatism of the
opinions of football experts can be seen in the fact that
39.29% believe that the time spent on MFR and stretching
in the training process of qualified football players can be
used more effectively. 71.44% of the surveyed football
specialists believe that MFR tools complement stretching in
the training process, which indicates promising opportunities
for further differentiation in the use of MFR and stretching
as separate methods in various structural formations of the
macrocycle. Still, 64.28% of the experts surveyed believe
that the use of stretching is more effective than MFR tools
in the training process of qualified football players. A rather
significant indicator — 46.44% of football specialists do not
agree or strongly disagree that MFR tools contribute to the
development of flexibility, the restoration of the amplitude of
motion in the joints and the reduction of sports injuries. This
shows that there is a certain lack of research that convincingly
confirms the effectiveness of using these tools in the training
process of qualified football players. Another 39.29% of the
interviewed specialists strongly disagree or disagree with
the statement that the methods that exist and are used today
are outdated and require significant modification for use in
the training process. 78.57% of specialists believe that the
specified innovative methods of functional training increase
the effectiveness of the technical and tactical actions of
qualified football players, at the same time, 100% consider
MER and stretching as necessary components of the sports
training of football players, which indicates the need for
widespread use of these methods of functional training in
sports training.

35.72% of specialists emphasize that there is a shortage
of specialists who are able to integrate new methods of MFR
and stretching into the training process of qualified football
players at a high professional level, 64.28% — emphasize that,
in practice, there is no scientific justification for the use of
modern methods of MFR and stretching in sports training
of qualified football players.

Table 2. The scale of qualitative assessment of the level of physical preparedness in qualified football players based on

flexibility indicators (Kostiukevych et al., 2019)

low below average average above average high
Inclination from a standing position, cm -10 - -5,1 -5,0 - -0,1 0-49 5-99 10 >
Eﬂ}}’e rib‘ig;’frc(r’;n the starting position lying ¢, 74,9 - 70,0 69,9 - 65,0 64,9 - 60,0 59,9 <
Front splits, cm 65,0 > 55,0 - 64,99 45,0 - 54,99 35,0 - 44,99 34,99 <
Side splits on the left (right) leg, cm 45,0 > 40,0 - 44,99 35,0 - 39,99 30,0 - 34,99 29,99 <
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Table 3. The results of a survey of football specialists regarding the use of MFR and stretching in the training process of

qualified football players, %

Categories of answers

]
: : g 5 =
Categories of questions = 9 b pagi ™) E ]
[ - = v 2 3
= &b o0 s 2 1= = =
o ] 9 @ — (=Y}
= 2 ] & g & g <
» O o o g 8
v
50
Muscle elasticity and flexibility are important for football players 0 0 7.15 60.71 32.14
the time spent on MFR and stretching can be used more efficiently 14.28 39.28 7.15 32.14 7.15
MFR complements stretching in the training process 0 14.28 14.28 64.29 7.15
The use of stretching is more efficient than MFR 3.57 14.28 17.87 57.13 7.15
MFR helps develop flexibility, restore amplitude of motion, and reduce 2144 25.00 28.56 25.00 0
injuries
the me.thods that exist are outdated and need to be modified for use in 715 3214 25.00 25.00 1071
the training process
1nn0\{atlve methods of fu%ﬁctlonal tral.nmg (MFR, stretching) increase the 0 715 1428 50.00 28.57
effectiveness of the technical and tactical actions of football players
MFR and stretching are necessary components of the training process 0 0 0 57.15 42.85
there is a shortage of §peaahsts v.vh‘o are able to integrate new MFR and 715 1428 42.85 3579 0
stretching techniques into the training process
there is no scientific justification for the use of modern methods of MFR 357 715 25.00 50.00 1428

and stretching in the training process

In addition, on the basis of the generalization and
extrapolation of data from a questionnaire survey of football
specialists of Ukrainian Premier League teams, including
physical training coaches and specialists of complex
scientific groups, an approximate distribution of types of
sports training by volume and percentage ratio was made
in the structure of the preparatory period of the annual
macrocycle of training professional football teams (Table 4).

Analysis of the data given in Table 4 allows us to state
that, according to the interviewed experts, up to 54.58%
of the volume of training loads in the preparatory period
of the training of qualified football players falls on the

Table 4. Approximate distribution of types of training load
during the basic microcycle in the preparatory period of
the annual macrocycle according to the results of a survey
of UPL football coaches, n=28

Amount

Orientation of preparation (hours per week) Raiq, o

Xzs

Technical and tactical training 435+0.12 24.17
General and special endurance 420+0.19 23.33
Strength training (with resistance) 2.92+0.17 16.25
Speed training 2.70+£0.12 15.00
Flexibility (active and passive) 1.80 £ 0.11 10.00
Integrated training 2.03+0.11 11.25
Total 18.0 100

development (improvement) of the physical and functional
readiness of the players as the basis of a high level of physical
performance during a long competitive period. This is
significant in the context of the axiomatic statement that,
precisely, a high level of physical work capacity based on
the development of special motor abilities is a necessary
prerequisite for the effective implementation of the existing
technical and tactical potential in qualified football players
in the competitive process during the macrocycle of training.
In this context, the ratio seems logical - up to 35.42% of
the number of training loads in the preparatory period of
training of qualified football players has a technical and
tactical or integral focus. As a result, the two main types
of training: 1) with a primary focus on the development
(improvement) of physical and functional readiness and 2)
with a primary focus on the development of technical and
tactical skills and integral preparedness of football players,
account for about 90% of the total amount of training and
competition loads.

Flexibility development tools, including MFR and
stretching, account for about 10% of the total volume of
loads in the preparatory period of training of qualified
football players (Fig. 2).

During the approbation of the specified means and
methods of their implementation in the training process of
FC “Zorya” (Luhansk), the following results were obtained
(Table 5).

As a result of the pedagogical testing of the flexibility
indicators of football players of FC “Zorya” (Luhansk), at the
end of the first preparatory period, the following results were
obtained: statistically significant differences were recorded
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Table 5. Flexibility indicators of football players of FC “Zorya” (Luhansk) in the basic microcycles of the preparatory
period of the 2018-2019 and 2019-2020 seasons, (X =S), (n=36)

At the end of the 1st PP At the end of the 2nd PP
The indicators under study A1% A2%
2018/19 pp. 2019/20 pp. 2018/19 pp. 2019/20 pp.
Inclination from a standing ~ -4.93+0.05 -4.10£0.05%** 16.8 -4.55+0.15 -3.25+0.15%** 28.6
position, cm average below average below average below average
Full bridge from the starting ~ 64.85+2.05 60.50£1.05* 6.71 68.50£1.05 64.50£1.05* 5.84
position lying on the back, average average average above average
cm
Front splits, cm 49.50+1.50 49.03+0.14 0.95 50.0+1.01 45.50+1.50** 9.0
average average average average
Side splits on the left (right) ~ 34.50+1.55 32.40+1.20% 6.09 36.50£1.50 33.33£1.30** 8.68
leg, cm above average above average average above average

Notes: *— p<0.05; **~ p<0.01; ***~ p<0.001 — compared to the results of the previous sports season

Integral
1% N\

Technical and

.

Flexibility " =
10%

Distribution of training loads by orientation

Strength
16%

Fig. 2. Approximate distribution of training loads (by predominant orientation)
in the basic microcycle of the preparatory period of training of qualified football

players

according to the results of the tests “Full bridge from the
starting position lying on the back” and 60.50+1.05 cm,
respectively); “Side splits on the left (right) leg” (34.50£1.55
cm and 32.40+1.20 cm, respectively), p<0.05. A more
significant difference was recorded in the result of the
test: “Inclination from a standing position” (result of the
previous season -4.93+0.05 cm and -4.10+0.05 cm in the
2019/20 season, p<0.001), which corresponds to the “above
average” level of development. Two indicators corresponded
to the “average” level: the tests “Full bridge from the starting
position lying on the back” and “Front splits”, according to
the indicators of the test “Side splits on the left (right) leg”),
the indicators were recorded at the level of “below average”
(Table 2).

The indicators of the comparative analysis of the results
of testing the flexibility of FC “Zorya” (Luhansk) football
players during the second preparatory period of the 2018-
2019 and 2019-2020 sports seasons indicate that it was
possible to achieve a higher level of flexibility of the football
players of FC “Zorya” (Luhansk) in comparison with the
results of the previous season. Statistically reliable differences
(p<0.001) of 28.6% were recorded according to the indicators
of the flexibility test in the lumbar spine “Inclination from
a standing position”. Also, statistically reliable differences

in indicators were recorded according to the results of the
“Front splits” and “Side splits on the left (right) leg” tests
(p<0.01), which characterizes the manifestations of flexibility
in the hip joints; according to the test “Full bridge from the
starting position lying on the back” (p<0.05).

The analysis of the results of the flexibility testing of
football players of FC “Zorya” (Luhansk) at the end of the
first and second preparatory periods of the 2019-2020 sports
season allows us to state that there are higher flexibility
indicators compared to the results of the preliminary
testing in the 2018-2019 sports season (statistically reliable
differences at the levels: p<0.05; p<0.01; p<0.001). Also, in
the 2019-2020 sports season, according to the results of
monitoring by specialists of the complex scientific group of
FC “Zorya” (Luhansk), a decrease in the number of sports
injuries related to damage to the muscle and ligament
structures of the lower limbs and trunk of football players
was recorded - by 11.11%.

Also, in the process of experimental research, the
following options for the practical use of MFR tools were
determined by the methods of pedagogical observation,
generalization, and systematization of the obtained data
in accordance with the purpose, tasks, and orientation of
specific training sessions:
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1) in the preparatory part - in order to increase the
amplitude of movements in the joints and prevent injuries
in the main part; to reduce the risk of injury of football
players during further high-amplitude motor actions and
high-intensity training;
2) in the final part - with the aim of accelerating
metabolic processes in the muscular-ligamentous structures
of the musculoskeletal system of football players and
reducing the manifestations of muscle pain after significant
physical exertion;
3) as an independent training tool - for the purpose of
rehabilitative effects on painful areas of the musculoskeletal
structures of the musculoskeletal system of football players
to reduce muscle tone and develop flexibility.
The results of using manual MFR techniques are:
o relaxation of chronically tense muscles;
o restoration of mobility and normal (physiologically
determined) amplitude of motion in the joints;

 improving the elastic properties of the muscular and
ligamentous structures of the musculoskeletal system
of football players;

« optimization ofhemodynamicsandlymphodynamics
at the microcirculatory level;

« optimization of general and local metabolic processes
in the body;

o restoration of the functions of the musculoskeletal
system of football players after excessive physical
exertion and injuries;

« improvement of proprioception and neuromuscular
control;

o optimization of the psycho-emotional state.

Discussion

In the course of the experimental research, a scientific
problem with elements of scientific novelty was raised:
the effectiveness of the program of using MFR tools for
the prevention of injuries and restoring the amplitude of
motion in qualified football players was experimentally
substantiated and proven. In addition, the data related to
the determination of options for the practical application of
MER tools in accordance with the purpose, tasks, and focus
of specific training sessions for qualified football players
were summarized and systematized: in the preparatory part;
in the final part; as an independent training tool. Added
data on the improvement of the system of long-term sports
training in football in the context of the use of means of
injury prevention, correction of physical condition and
recovery of athletes’ bodies after significant physical exertion
(Kostiukevich et al., 2017; Lisenchuk et al., 2022). Data on
the effectiveness of the integrated use of MFR, stretching
and therapeutic exercises in the rehabilitation therapy in
qualified football players after injuries and disorders of the
musculoskeletal system have gained further development
(Kisilewicz et al., 2018; Doroshenko et al., 2019).

The results of the experimental studies presented in the
paper allow us to state that the modern system of multi-
year sports training requires the search for innovative
methodological approaches to improving the training
process of qualified athletes (Mitova, 2020; Komotska &
Sushko, 2022), including qualified football players (Kokareva
et al., 2018; Selmi et al,, 2018). A long competitive period

in modern football — 8-10 months of a calendar year, high
physical loads in terms of volume and intensity, highly
variable competitive activity with the cumulative effect
of stress agents of a socio-psychological nature actualizes
problematic issues (Lisenchuk et al., 2019), related to the
search and implementation of effective methods of restoring
the physical condition in qualified football players, means of
their rehabilitation and prevention of sports injuries (Dalla
Rosa Nogales & Nogales Zafra, 2019; Morris et al., 2019;
Ramirez-Campillo et al., 2019).

One of these tools is manual MFR techniques (Das et
al., 2022), which are recommended to be used as a means
of preventing sports injuries and restoring amplitude of
motion in qualified football players after injuries, damage,
and significant physical exertion (Doroshenko, 2015;
Doroshenko et al., 2019) in combination with stretching
exercises and other therapeutic exercises to enhance the
overall effect.

An additional significant factor in solving this problem
is the global injury prevention program “FIFA 11+, which
was developed by the FIFA Medical Assessment and
Research Center (F-MARC), tested and implemented in
the activities of many national football associations with the
aim of reducing sports injuries among football players of
different ages and genders, qualifications (Sadigursky et al.,
2017; Patti et al., 2022; Vlachas & Paraskevopoulos, 2022).
Currently, the global injury prevention program “FIFA
11+” is also used in other sports, for example, in basketball
(Longo et al., 2012). It is shown that the exercises used in
the “FIFA 11+~ program contain separate elements of MFR,
and stretching, which significantly reduces heavy injuries.
In particular, these are running exercises at a slow speed in
combination with MFR and stretching exercises; functional
training for the trunk and limbs, balance exercises, agility,
and plyometric exercises; running exercises at a moderate
or high speed, integrated with a change in the direction and
speed of movement.

Opvverall statistics vary significantly in the amplitude of a
30%-70% reduction in sports injuries when using the global
program “FIFA 11+” (“FIFA 11+ Program: Soccer Injury
Prevention”).

Also significant is the analysis of the opinion of practical
football specialists who work in professional football clubs
regarding the use of MFR tools in the training process of
qualified football players. The vast majority of interviewed
experts consider MFR tools effective in the functional
training system (78.57%) and the integrated use of MFR
tools and stretching in the sports training of qualified
football players is necessary (100%). Meanwhile, 64.28% of
the interviewed specialists emphasize that, as of today, there
is practically no scientific justification for the effectiveness of
modern MFR and stretching methods in the sports training
of qualified football players. This indicates the presence of a
finally unsolved problem related to the effective integrated
use of MFR and stretching in the training process of
qualified football players, which requires further detailed
research and confirms the conclusions of scientists (Manzi
et al,, 2020; Das & Jhajharia, 2022).

On the basis of the above, we consider it necessary to
focus attention on the following problematic issues, which
relate to the raised issue. Firstly, the need to correct the
modern system of long-term sports training, in the context
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of a wider use of means of prevention of sports injuries
and restoration of functional capabilities in qualified
football players (Kostiukevych et al., 2019; Lisenchuk et
al., 2019). Secondly, the details of scientific research aimed
at determining the effectiveness of the integrated use of
MER, stretching, and therapeutic exercises in the training
process of football players of different ages, genders, and
qualifications (Doroshenko, 2015; Evangelos et al., 2017).

Prospects for further research are based on the expansion
of additional means of prevention of sports injuries and
recovery of the body in qualified football players after
significant loads, rehabilitation after injuries, and damage to
the musculoskeletal system. In particular, this applies to the
use of neuromuscular training exercises, which are designed
to restore normal combinations of individual locomotor
acts at the first stages of motor activity recovery, to ensure
control and coordination of muscle activation. Increasing
the effectiveness of neuromuscular training exercises at the
first stages of rehabilitation therapy after complex injuries of
the musculoskeletal system can significantly accelerate the
rehabilitation in qualified football players.

Conclusions

Analysis of data from scientific literature and the global
information network “Internet” allows us to state that
the practice of using MER tools in the training process of
qualified football players is not systematic.

A questionnaire survey of football specialists working
in clubs of the Ukrainian Premier League shows their
understanding of the need to introduce MFR tools into
the training process of qualified football players - 78.57%
of experts believe that the use of innovative methods of
functional training increases the effectiveness of technical
and tactical actions of qualified players football players;
100% - consider the integrated use of MFR and stretching in
the sports training of qualified football players to be necessary.

The analysis of the results of testing the flexibility of
football players of FC Zorya (Luhansk) at the end of the first
and second preparatory periods of the 2019-2020 sports
season allows us to state the presence of higher indicators
compared to the results of the preliminary testing in the
2018-2019 sports season (statistically significant differences
in levels: p<0.05; p<0.01; p<0.001). Also, in the 2019-2020
sports season, according to the results of monitoring by
specialists of the complex scientific group of FC “Zorya”
(Luhansk), a decrease in the number of sports injuries related
to damage to the muscle and ligament structures of the lower
limbs and trunk of football players was recorded — by 11.11%.

Variants of practical application of MFR tools have been
determined in accordance with the purpose, tasks and focus
of specific training sessions: in the preparatory part; in the
final part; as an independent training tool.
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MIOOACLIANBbHUN PENI3 K 3ACIB MPODITAKTUKN TPABMATU3MY
| BIAHOBJIEHHA AMINNITYAU PYXIB Y KBANNIOIKOBAHUX OYTBOJIICTIB

Enyapp Jopomenko'*5P, Cpitnana Kokapesa®t, Bopuc Kokapes**t,
Pycnana Cymxko**®E, Onekciit Hikanopos***¥, JTrogmmra CymeHko% “F

'3anopi3pKuil iep>kaBHMIT MeAVKO-(papMalleBTIYHNUI YHiBepCUTeT
*HarionanpHnit yHiBepcuTeT «3aropisbka IoJIiTexHiKa»

*3anopi3bKuil HalliOHaIbHMI YHiBEpCUTET

*KuiBcbkuit yHiBepcuteT iMeni bopuca [pinyenka

*HanionanbHuit yHiBepcuTeT (pislYHOTO BUXOBAHHA i CHOPTY YKpaiHu
*YkpalHCBKUII iepKaBHMIT YHiBepcuTeT iMeHi Muxariina [Iparomanosa

ABTOpPCHKMIT BKTAJ: A — am3aits gocnipkenHs; B — 36ip ganux; C - crarananis; D - migroroska pykomnucy; E - 36ip komTis

Pedepar. Crarts: 9 ¢, 2 Tabn., 1 puc., 27 mxepern.

MeTa gocmifyKeHHsA — BU3HAUUTH eDeKTUBHICTD 3acTOCYBaHHs 3ac06iB MFR, sIKi BUKOPUCTOBYIOTbCS Y TPEHYBAIbHOMY
npoueci kBanripikoBaHux GyTOOIICTIB.

Marepiamm i metogu. Kontnurent: 28 ¢axisuis 3 pyr6omny pyré0ombpHIX KoMaHf YKpaiHcbKoi [Ipem’ep-Jliry; 36 ¢yTbomicTiB
DK «3opsa» (Jlyrancbk). Mertopu: aHasis, y3araJbHeHHA Ta CUCTeMATU3allisA JAHNX HAYKOBO-MeTOMYHOI JIiTepaTypH i I7106a/IbHOI
indopmaniiinoi Mepexi «Internet»; aHKeTHe ONMUTYBAHHS; [EJArOriYHI CIIOCTEPE)XXEHHSI; MearoriyHe TeCTYBaHHS MMOKa3HUKIB
THYYKOCT], IIeJarOTiYHMIi €KCIIEPUMEHT, METO/IM MaTEMAaTUIHOI CTAaTUCTUKIN.

Pesynpraru. PesynpratoM 3actocyBaHHs MaHyaabHuX TexHik MFR y TpenyBanbHOMy mporeci kBamidikoBanux ¢yrbo-
JCTIB € po3c/mabieHHsI XPOHIYHO HAIIPY)XEHNX M sI31B; BiJHOB/IEHHs PYX/IMBOCTI Ta HOPMAJIbHOI aMIUIITYAN PYXY y Cyrmobax;
HOJIIIIIEHH s eTaCTUYHMX BIACTUBOCTEN M A30BO-3B A3KOBYX CTPYKTYP ONOPHO-PYXOBOTO amapary ¢yT6ormicTis; onTuMisanisa
remopyHamikn i miMdoarHaMiky Ha MiKpOLMPKY/LITOPHOMY PiBHI; ONTHMi3allis 3araTbHMUX i IOKaIbHIX MeTabOMiYHIX HPOLeciB
B OpraHisMmi; BifHOB/IeHH:A (PYHKIIiT OOPHO-pyXoBOro amapary (GpyTOomicTiB mcasa HafMipHuX Gi3NIHNX HABAHTAXXEHb i TPaBM;
HOJIIIIIeHHSA Tpompiopelentii Ta HelfpoM sI30BOTr0 KOHTPOJIIO; ONITHMI3al[isl IICMX0eMOLIiIHOTO CTaHy.

BucHoBKuM. AHajii3 pe3y/nbTaTiB TecTyBaHHA rHy4KoCTi PpyToomictis PK «3o0psa» (JIyraHChK) HAIPUKIHI IEPIIOTO Ta APYTO-
o MiArOTOBYMX IIePiofiB CIOPTUBHOTO ce30HY 2019-2020 pp. 03BO/IsAE KOHCTATYBATH HASBHICTD OI/IbII BUCOKMX ITOKa3HUKIB y
NOPiBHAHHI 3 pe3y/IbTaTaMy IONEPESHbOTO TECTYBAHHA Yy CIIOPTUBHOMY ce30Hi 2018-2019 pp. 3a pesynbTaTaMy MOHITOPUHTY
¢axiBusiMu komItekcHOI HaykoBoi rpynu @K «3opsi» (JIyraHcek), 3adiKcOBaHO 3MEHIIIEHHS IIOKA3HMKIB CIIOPTUBHOTO TPaBMa-
TU3MY, AIKi TIOB’AI3aHi 3 IOIIKO/PKEHHAMY M I30BO-3B A3KOBUX CTPYKTYP HIDKHIX KiHLIBOK i Tyny0y dyT6omicris - Ha 11,11%.

Kirouosi croBa: saco6u MFR, nmpodinakruka, TpaBMaTu3M, aMIUITYAa pyxiB, GpyTOoI.
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IHCTPYKLIIi 419 PELLEH3EHTIB

Ileit >xypHan e peneHsoBanuM. OpuriHanbpHi
HAyKOBi CTaTTi, MOBifOMJIEHHA Ta OINANYM Ha[CUIAIOTHCA
IJIL pO3INANY OJHOMY 3 peleH3eHTiB. PelleHsyBaHHA
BinbyBaeThCs 3a MOABIHOW crinoio cxemomn. CraTti, sAKi
MalOTh IO3UTUBHI OLIHKM MPUIIMAIOTbCA O MyOmiKaril.
Pepakiiist sxypHany sanuinae 3a co60io IpaBo BHECTHU 3MiHU
IO TEKCTY, 106 BifTIOBiTaTH CTaHAApTaM CTYIIO XXYPHAITy
Ta MOBH.

[onoBHMII peflakTOp XKypHATy BU3HAYA€ BiIIOBiIHICTh
crarti mpodinio XypHany, BUMOraM g0 OQOpPMIIEHH:
i mampaBisie 1i Ha pelleH3yBaHHsA (axiBIjio, IO Mae
HaiO17bII OMM3bKY O TEMU CTATTi HAYKOBY CIIeliasiisaliiio.
PenjensyBaHHS IPOXOAUTD 32 MOABIHOK C/IIIIOI0 CXEMOIO.

Y KOXHIiIl CTaTTi y mpolleci peleH3yBaHHA 3aBXAU
POSITIANAIOTHCA:

e eTUYHI aCIeKTH;

e OpUTiHA/IBbHICTb TBOPY;

o BaxBicTh iHOpManii;

e YiTKICTb Ta 3pO3YMIJIICTb TEKCTY;

e JOLI/IbHICTb BUKOPUCTAHHA METOJIB NOCTiI>KEHH;

o iHTepmperalia pesynbTaTiB;

o OOIPYyHTOBaHICTb BICHOBKIB.

TumoBuit mepiof, HeoOXiZHMIT [/Is1 NpPOBeHEHHs
peLeH3YBaHHA CKIJa€ 4 TYDKHI.

ETnyHi npuHumnnn y pisanbHoOCTI peLeH3eHTa

PenensenT 3pilicHIoe HeymepemXxeHe d¢axoBe
PpelieH3yBaHHA IIOJaHO]I 1O PO3ITIAAY CTATTi HA OCHOBI TaKMX
IPUHLMAIIIB:

e PpCLEH3eHT IOBMHEH IIOBA)XKaTH iHTENEKTYa/lbHY
BJIACHICTb aBTOPIB, i pO3I/IAAATA PYKOIMC CTATTI, 1[0
HaJilIIOB Ha pelieH3YBaHHA, AK KOH(DifeHIiHNIA,
SIKUIT He MOYKHA TIepeiaBaTy /sl O3HANOM/IEHHS 260
06roBOpeHHs TpeTiM 0cobam, sIKi He MalOTh Ha Iie
IIOBHOBA)XEHD BiJl peflaKiiil;

o peleH3eHT 3000B’s3aHMil faBaTy OO €KTUBHY
OLIiIHKY BMKJIaJleHUM pe3yabTaTaM JOCHiJ[)KeHHS,
MepPCOHA/IbHA KPUTMKA aBTOpa HEIIPUITYCTHMA;

e y pasi xoH(mikTy iHTepeciB 3 aBTOpOM, CIif
MOBiJOMUTM MpPO 1le pefaKTopa 3 IPOXaHHAM
BMK/IIOYUTH JIOTO 3 IPOLECY pelleH3yBaHHA JNaHOI
CTaTTi.

MoniTnka wopo nnariaty

Pemaxuis )xypHany BBa)Ka€ HENPUITHATHUM HaABHICTb
mrariaty B CTaTTAX (ONPUTIOfHEHHS y HMUCHMOBIN abo
eTIEKTPOHHIN (pOpMi HAyKOBUX pe3y/IbTaTiB, OTPUMAHUX Ta
OLIPM/TIONHEHMX iHIIMMY 0CO6aMM, K pe3y/IbTaTiB BIaCHOTO
TOCIi/PKeHHsT Ta/ab0 BiATBOpPEHHsI ONMyOIiKOBAHNUX TEKCTIB
iHIIMX aBTOpPiB 6€3 BiAOBIZHOrO MOCUTAHHS).

Y cTarTax He OMyCKaeThCA:

e KOIIIIOBAaHHA Ta ONPWIIOJAHEHHA BMKOHAHOI IHIIMM

aBTOPOM pO6OTH K CBOEI;

o IoC/TiBHe KomiloBaHHA (pparMeHTiB TeKCTY (Bif ppasu
Io Habopy pedeHb) 6e3 HaJIeXXHOTO OPOpPMICHHS
LUTYBaHHS;

e BHECEHHA HE3HAaYHMX IPaBOK y CKOIiMOBaHMI
Mmatepian (mepedopMyIOBaHHS pedeHb, 3MiHa
HOPAJKY CMiB B HUX TOLIO) Ta 0e3 HaIe>XHOTO
o OpMIEHHA LUTYBAHHS;

o IlepeKa3 CBOIMM CJIOBaMU YY>XUX AYMOK, ifeit abo
TEKCTY 6e3 Ha/lIe>XKHOro 0(OpMJICHHS NOCWIAHHA Ha
IPKeperio.

O60B’A3KOBMM € MOCHUIaHHS Ha BJIacHI, paHimre

ory6mikoBaHi po6oTHL.

Pepakuia Bigxmisie mofaHmii pyKommc, SAKIO BiH
MICTUTD 3aIO3MYEHHs 3 IHIINX ny6niKaui171 6€e3 HaJIeKHOTO
LMTYBaHH:A, Ta MOXKe CKacyBaTy IIyOiKaliilo 3a CKaproio B
IJIariaTi.

Ak nigrorysaTtu peueHsiio?

MonepeoHiti oenso

[Tepir HK TpuitHATK a60 BiAXMINTK 3aMpPOLIEHHS Ha
pelLeH3YBaHHA, pO3IJIAHbTE TaKi IUTAHHA:

e Ym BimmoBimae cTaTTA Ballill cleljiamisamii?
[TpuiimaiiTe 3ampolleHH:A, AKIO B BIEBHEHI, 110
MO>KeTe HaJaT AKICHUI OTJIAL,.

o Yu ey Bac koHIIKT iHTepeciB? [laiiTe BifnoBinb Ha
1le IMTaHHA.

o Ynm e y Bac yac? PerjeH3yBaHHA MOXXe BUMAaraTu
6arato 4acy — Iepll HDK IIpUIIMAaTy 3alpOLIeHHS,
HepeKOHalTecs, 1[0 BY MOXKeTe BUKOHATI pOoOOTY 1O
BKa3aHOTO CTPOKY.

HaiiTe BIifIOBiAb Ha 3aIpOLIE€HH:A, fAK TIIBKU BU
3MOXKeTe. 3aTpUMKa BifIMOBifi CIOBiINbHIOE MpoIec
posriApy Marepiany. KO BM BiXUIUTE 3allpOLIEHHS,
33 MOXXJIMBOCTI, HaJaliTe IpPOINO3NLil aJbT€PHATUBHUX
PpelLieH3€eHTiB.

fAxmo Bu mpmitMaeTe 3ampoOINEHHSA, TO BU IOBMHHI
posrnAgaru Marepianm AK KOHQIimeHUINHI TOKYMEHTM.
Ile osHauae, 110 BU He MOXKeTe IOMIMUTUCA HUMU 3 KUM-
Hebynp 6e3 MomepensHbOro J03BONy pefakropa. OCKimbKu
eKCIIepTHMIT OINAR € KOHQIZeHUITHMM, BM TaKOX He
HOBUHHI NepefaBaty iHdopMalito po pereHsito 6yab-KoMy
6e3 J03BOJIY pelaKTOpiB Ta aBTOPIB.

[To-mepure, mpoymTaiiTe CTATTIO, a MOTIM 3pob6iThH
nepepBy. Po3rnAnbTe CTAaTTIO 3 BIACHOI TOYKM 30pYy.
Ilepexonaiitecs, 10 BM 3HA€Te KPUTEPil OLiHKM CTATTi,
3aIIPOIIOHOBAHI XKyPHAJIOM.

Ozn150

Bama pelensia gomomoxke pemaKTOpPOBiI BUpIINTH,
4y cmif my6miKyBaTH CTATTIO. BaXknnBoio € Ballla 3arajbHa
JyMKa Ta BYCHOBKM IIPO CTaTTIO. Bami koMeHTapi MoBuHHI
OyTU KOOPO3UYIMBMMMU Ta KOHCTPYKTMBHMMM, @ TaKOXK
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Hawa posigka

He MICTUTH XKOJHUX OCOOVCTUX 3ayBakKeHb 94U 0COOMCTHX
TaHVX, BKIIOYAIOYM Ballle iM 4.

BaxxmBo Hagatu iHpopManioo mpo Oynb-sKi HasBHI
Hefo/miK1. By MOBMHHI MOSICHUTH Ballle CY/PKEHHs, 06 sIK
penaKkTopy, TaK i aBTOPHM, MOI/IY IIOBHOIO MipOIO 3PO3yMiTH
Ballli KOMEHTApI.

KoHmposneHut cnucok

OuiniTh Taki acrekTn crarri: (aKmo Bigmosigb «Hi»,
Oynb acka, 3a MOXJIMBOCTI, 3aIIPOIIOHYIITe IIOKPAIleHHs B
noni «IHdopmalis a1 aBTOPiB»)

o Yu 3aroI0BOK TOYHO BiffoOpaxkae 3MiCT TeKCTy?

o U 4iTKO 3a3HAUEHO MeTY?

o Uu cyTTEBUIT BHECOK ¥ PO3POOKY 3a3HAYEHOI

po6meMu pOOUTHCS I1i€F0 CTATTEI0?

o U1 pO3KpMBaE CTATTA METY HOCTI/KEHHA?

o Yu noriyHO BUKIafleHUIT MaTepial CTaTTi?

o Yu BucCBiTZI€HAa B aHOTAllii CYyTb CTaTTi, aHOTAIlif €

iHpOpPMAaTUBHOIO Ta TAKOHIYHOIO?

o Yu BUCHOBKM aBTOpa aJieKBaTHi

eKCIlepMMeHTa/IbHOMY MaTepiamy?

Haparite KOHKpeTHi KOMEHTapi Ta IIPOINIO3N1Iil, 30KpeMa,
10710 0(OPMIICHHS, Ha3BM, OIUCY, BCTYILY, TiloTe3u Ta/abo
NpeAMeTY JOCi/I)KEeHH 1, MaTepiasliB i METOMIB, CTaTUCTUYHOI
06poOKu MaTepiaiB, pe3y/IbTarTiB, 00rOBOpPEeHHS, BUCHOBKIB,
MOBMU Ta IIOCUJIaHb.

SIx1to Bu B6avaETe MpOsIBY aKafeMivHOI HeoOpOoYeCcHOI,
00TOBOpITH CBOI MiZO3pM 3 pesaKTOPOM, HafalTe sSKOMOra
moxmapgHiny indopmarito.

Bawa pekomeHoayis

Konu Bu maere pekoMeHpaliio, To obupaere ofgHy 3
KaTeropiit, siki BUKOPUCTOBYIOTbCS Ajst Kmacudikanii cTaTTi:

o TPUITHATY MOJAHHA;

e HeoOXigHi BUIIPaBJIEHHS;

 HeoOXi/{He JOJATKOBE PelleH3yBaHHS;

e JIO iHIIIOTO BUJIAHHS;

e BiIXMINTU ITOJAaHHA.

OcmamoyHe pilieHHA

lTonoBHMIT pefaxkTOp BUpiNIye, UM NPUIHATH YU
BigXunutu crtarTio. Pegakrop, mepm HiX NpUITHATH
PpillleHH:, 3BOXUTD BCI IOITIALM Ta MOXKE 3a)KaJaTU TPETIO
IYMKY a60 IONPOCUTI aBTOpPa MEPErIAHYTH JOKYMEHT.
BupaBHu4ya cucremMa Hajlae KOpPUCTyBadaM IIOBiJOMIEHHA
IIPO OCTATOYHE PillIEHHA.

Pedaxuist scyprany
«Teopist ma memoouxa PizuuHo2o BUXOBAHHSI»
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