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Abstract

The study purpose was to prove the effectiveness of a low-impact aerobic dance exercise video on cardiovascular
endurance, flexibility, and concentration in women with a sedentary lifestyle.

Materials and methods. This study used the Pre-Experimental method with a One-Group Pretest-Posttest Design
research design. Total of 18 females aged 18-20 y.o., body mass index (BMI) 19 kg/m? - 24 kg/m?, normal systolic
and diastolic blood pressure, normal resting heart rate, oxygen saturation (SpO,) 96% - 100% participated in the

research. Low-impact aerobic dance exercise was done using video for 30 minutes/exercise session with an intensity
of 75% - 85% HRmax with a frequency of 3 times/week for 6 weeks. Measurement of cardiovascular endurance was
done using the Multi-Stage 20-m Shuttle Run Fitness Test, flexibility was measured with the Sit and Reach Test, and

concentration was meassured with the Grid Concentration Test. The statistical analysis technique used the Paired

Sample T-Test with a significance level of 5%.

Results. The results showed the average cardiovascular endurance of the pretest vs. posttest (28.13 + 4.80 vs.
30.52 + 0.88 mL/kg/min (p < 0.001)), mean flexibility of pretest vs. posttest (17.79 + 4.72 vs. 18.75 + 5.02 cm

(p £0.001)), mean concentration of pretest vs. posttest (7.39 + 2.38 vs. 9.11 + 2.45 score (p < 0.001)).
Conclusions. Based on the results of the study, it was concluded that a low-impact aerobic exercise dance video
performed with a frequency of 3 times/week for 6 weeks increased cardiovascular endurance, flexibility, and

concentration in adolescent girls with a sedentary lifestyle.

Keywords: aerobic dance exercise, cardiovascular endurance, flexibility, concentration, sedentary lifestyle.

Introduction

Indonesia faces a serious problem, namely the lack of
participation of the Indonesian people in physical activity
(Rachmi et al., 2017). This issue refers to people of vari-
ous ages, including adolescents (17-25 years), early adults
(26-35 years) and late adults (36-45 years) who experience
difficulty in carrying out physical activities due to their busy
working hours. Furthermore, the Ministry of Health of the
Republic of Indonesia stated that obesity and stress are one

© Arfanda, PE., Wiriawan, O, Setijono, H., Kusnanik, N.W,,
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of the symptoms and impacts of the limited participation
of Indonesian people in physical activity (Ramania et al.,
2020). Likewise, the increasing development of technology
that significantly reduces the volume and intensity of physi-
cal activity can lead to health problems, such as the increased
risk of cardiovascular diseases (CVD), type 2 diabetes mel-
litus (T2DM), obesity (Kovacova et al., 2011; Chuprun &
Yurchenko, 2020; Rejeki et al., 2021; Rejeki et al., 2022).
Currently, aerobic dance is very popular in various parts
of the world (Schroeder et al., 2017). Aerobic dance is one
type of gymnastics that is developing, it is favored by the
community for several reasons, such as being able to practice
anywhere, alone or together, and at low cost. Several previ-
ous studies reveal the benefits of doing aerobic dance can
reduce the level of the individual stress response, and reduce
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psychosomatically (Ramania et al., 2020). The popularity of
aerobic dance is associated with the type of physical activity
that is following the concept of gender identity, the concept
of femininity, and female body image (Chuprun & Yurch-
enko, 2020).

Aerobic dance is a form of endurance training, including
the most preferred physical activity, especially for women. In
line with the results of this study, it shows that the female
population prefers aesthetically oriented physical activities,
such as aerobic dance (Kovacova et al., 2011). Movement
in aerobic dance is always accompanied by music, this is
intended to make this aerobic dance interesting (Stamford,
2016). In carrying out the aerobics dance, participants re-
ally enjoyed the process that took place, this was helped by
the support of music (Hua & Ye, 2020). In socializing dance
aerobics, movements and music must always be updated, be-
cause this will greatly impact the popularity of aerobics itself
(Dun etal., 2021). Therefore, music that is fun, full of energy,
and has moving colors is chosen. The music selected usually
has four beats per beat with a steady beat (Arfanda, 2015). It
is hoped that with interesting music there will be harmony
between movement and rhythm, it is intended that this aero-
bics dance is interesting for various variations and creativity.

Aerobic dance is one of the most common forms of aer-
obic exercise (Zarebska et al., 2016). Aerobic exercise is an
activity that requires a lot of oxygen and will ultimately im-
prove the oxygen transport system in the body. This system
is often referred to as the cardiovascular system because the
heart and blood vessels are the means of transporting oxygen
(Arfanda, 2019). In general, aerobics dance is a sport that
can improve heart and respiratory function.

Someone who does not do a lot of physical activity will
have a higher risk of cardiovascular disease than those who
are active (Mehta et al., 2020). Cardiorespiratory endurance
is the ability of the heart, lungs, and blood vessels to function
optimally at work to take oxygen optimally and distribute
it throughout the body, especially to active tissue so that it
can be used for the body’s metabolic processes (Arimbi et
al., 2019). Success in endurance sports requires a good level
of aerobic or cardiorespiratory and endurance exercise de-
pends on aerobic metabolism (Arimbi et al., 2017).

Flexibility is an important contributor to sports perfor-
mance, the fact is that high levels of flexibility can reduce the
risk of injury. Flexibility is a parameter that can affect the
risk of injury (Setyawan et al., 2021). Flexibility refers to the
intrinsic property of body tissues that determines range of
motion (ROM) without causing injury (Nuzzo, 2020). This
study deals with static flexibility by performing sit and reach
tests. Sit-and-reach requires participants to sit on the floor or
a chair and reach toward their toes.

The more specific concentration of mind in training
and sports competitions can affect attention and concentra-
tion during the athlete’s activity. Athletes who can train their
concentration, then they will be able to control the nega-
tive things that affect training and competition (Manikam,
2021). Therefore, this study aims to prove the effectiveness
of low-impact aerobic dance exercise videos on increasing
cardiovascular endurance, flexibility, and concentration in
women with a sedentary lifestyle. We hypothesized that the
provision of low-impact aerobic dance exercise videos was
effective in improving cardiovascular endurance, flexibility,
and concentration in women with a sedentary lifestyle.

Material and Methods

Study participants

This research is Pre-Experimental with One-Group Pre-
test-Posttest Design. A total of 18 female adolescents aged
18-20 y.0., body mass index (BMI) 19-24 kg/m? normal sys-
tolic and diastolic blood pressure, normal resting heart rate,
oxygen saturation (SpO,) 96-100% participate in research.

Study organization

Before participating in the study, all respondents received
information orally and in writing about this research. All re-
spondents stated that they were willing to sign the informed
consent. All procedures performed in our study complied with
the Declaration of the World Medical Association of Helsinki
on the ethical conduct of research involving human subjects.
The low impact aerobic dance exercise video program was
implemented and supervised by professional officers from the
Faculty of Sports Science, Makassar State University. Low im-
pact aerobic dance exercise videos are performed using videos
for 30 minutes/exercise session with an intensity of 75% — 85%
HRmax with a frequency of 3x/week for 6 weeks. Heart rate
monitoring during a low-impact aerobic exercise dance video
using a polar heart rate monitor (Polar H7 Bluetooth Heart
Rate Sensor & Fitness Tracker, Inc., USA).

Data were collected for measurement of body height
(BH) using a Stadiometer (Portable Seca® Stadiometer,
North America). Body weight (BW) was measured using a
digital scale (OMRON Model HN-289, Omron Co., Osaka,
Japan). BMI is calculated by dividing the BW (kg) divided by
the BH (m?). Measurement of blood pressure using an OM-
RON digital sphygmomanometer (OMRON Model deluxe
HEM-7130-L, Osaka, Japan) on the non-dominant arm 3
times in a row with a 2-minute rest interval between the two
measurements then the average value of the three measure-
ments was taken (Andarianto et al., 2022). The Beurer Pulse
Oximeter PO-30 (PO 30 Pulse Oximeter) is used to measure
resting heart rate and SpO,. Cardiovascular endurance mea-
surement using the Multi-Stage 20-m Shuttle Run Fitness
Test (Paradisis et al., 2014), flexibility with Sit and Reach Test
(ACSM, 2000; Baltaci et al., 2003) and concentration with
Grid Concentration Test (Tache et al., 2017). Measurements
of cardiovascular endurance, flexibility, and concentration
were carried out before and 2x24 hours after 6 weeks of low-
impact aerobic exercise dance video intervention.

Statistical analysis

The statistical analysis technique used the Statistic Pack-
age for Social Science (SPSS) version 21 software. The nor-
mality test used the Shapiro-Wilk test, while to determine
the difference between cardiovascular endurance, flexibil-
ity, and concentration before and after the intervention, the
Paired Sample T-Test with significant level (p < 0.05). All
data displayed Mean + Standard Deviation (SD).

Results

The results of the descriptive analysis of the respondent’s
characteristic data between the pretest vs. posttest include
age, height, weight, body mass index, systolic blood pres-
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sure, diastolic blood pressure, resting heart rate, oxygen
saturation is presented in Table 1.

Table 1. Data on the characteristics of respondents between
pretest vs. posttest

Low Impact Aerobic

Parameters n  Exercise Dance Video p-value
Pretest Posttest
Age (yrs) 18 19.22+0.81 19.22+0.81 1.000
Body height (m) 18 1.62+0.04  1.62+0.04  1.000
Body weight (kg) 18 56.72+3.29 55.00+2.98* 0.000
Body mass index (kg/m?) 18 21.76+1.33 21.10£1.24* 0.000

Systolic blood pressure 18 118.61+2.81 112.11+2.52* 0.000
(mmHg)

Diastolic blood pressure 18 79.11+3.94 74.78+3.69* 0.000
(mmHg)

Resting heart rate (bpm) 18 78.06+3.79 75.50+3.33* 0.000
Oxygen saturation (%) 18 96.83+£0.86 98.17+£0.10* 0.000

Description: (*)Significant vs. Pretest (p < 0.001). p-value was ob-
tained by using the Paired Sample T-Test. Data are presented
with Mean + Standard Deviation (SD).

Based on Table 1, it can be seen that there are changes
in the average body weight, body mass index, systolic blood
pressure, diastolic blood pressure, resting heart rate, oxygen
saturation between pretest vs. post-test, while the mean age
and body height did not show any change between pretest vs.
posttest. The results of the Paired Sample T-Test showed that
there was a significant difference in average body weight,
body mass index, systolic blood pressure, diastolic blood
pressure, resting heart rate, oxygen saturation between pre-
test vs. posttest (p < 0.001), while the mean age and body
height did not show any significant difference between pre-
test vs. posttest (p = 0.05). The results of the analysis of the
average cardiovascular endurance, flexibility, and concentra-
tion between the pretest vs. posttest can be seen in Figure 1.

Based on Table 1, it can be seen that there is an increase
in the average cardiovascular endurance, flexibility, and con-
centration between the pretest vs. posttest. The results of the
Paired Sample T-Test showed a significant difference in the
average increase in cardiovascular endurance, flexibility, and
concentration between the pretest vs. posttest (p < 0.001).
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Figure 1. Results of statistical analysis of cardiovascular
endurance, flexibility, and concentration between pretest vs.
posttest. Description: (*)Significant vs. Pretest (p < 0.001).
p-value was obtained by using the Paired Sample T-Test. Data are
presented with Mean + Standard Deviation (SD).

Discussion

Based on the results of the study, there was a significant
increase in the average cardiovascular endurance between
before and after the low impact aerobic exercise dance video
intervention (Figure 1). Such results with the research results
of Said et al. (2015) reported that a low-impact aerobic ex-
ercise intervention significantly improved aerobic fitness in
overweight and obese women. Kwannai (2020) also reported
that there was an increase in maximal oxygen consump-
tion (VO,max) after aerobic dance exercise. This increase in
cardiovascular endurance may be due to increased skeletal
muscle contraction during low-impact aerobic exercise.

The exercise dance intervention effectively prevents the
decline in physical function, cognitive function, and qual-
ity of life associated with aging. Physical functions include
balance, endurance performance, flexibility, muscle strength,
and mobility, and a decline in these abilities is considered
a sign of aging (Liu et al,, 2021). This is in line with the re-
sults of the study that we found that low impact aerobic ex-
ercise dance performed for 30 minutes/exercise session with
an intensity of 75-85% HRmax with a frequency of 3 times/
week for 6 weeks increased flexibility. Physical activity causes
changes in body balance (homeostasis). Changes in balance
start from the body’s response by the nervous system, then
internal hormones will affect the muscles from which there
will be a gradual change in body balance. In addition, exer-
cise responds to changes in the body’s metabolism, hormonal
system, neuromuscular system, cardiovascular system, and
respiratory system. The function of exercise in the musculo-
skeletal system is to increase aerobic metabolism, the number
and size of mitochondria, regulation of blood flow in muscles,
myoglobin in skeletal muscles, muscle hypertrophy, as well as
metabolic range, joint mobility and flexibility (Saryono, 2011).

Aerobic exercise can also strengthen memory in adults
who have mild cognitive impairment (Wong et al., 2020).
Several other studies state that aerobic exercise can improve
cardiorespiratory fitness, prevent several diseases related to
age, improve physical and cognitive, and psychological con-
ditions (Vrinceanu et al., 2019). Most of these athletes prove
their behavior and performance on mental training, espe-
cially increased attention or concentration (Manikam, 2021).
Aerobics dance also involves focusing attention, memory,
sensory stimulation, and social interaction. Aerobics dance
is a good exercise to improve cognitive, mood and physical
function (Wong et al., 2020). The results of our study showed
that there was a significant increase in the average concentra-
tion between before and after the low impact aerobic exercise
dance video intervention (Figure 1). The results of research
conducted by Johar et al. (2012) reported that a low-impact
aerobic dance exercise intervention carried out for 50 min-
utes, 3 days per week, for 12 weeks reduced psychological
health (stress) in sedentary women. Physical activity will
improve the cognitive function of the brain (Pranoto et al,,
2020), one of which is the function of attention which results
in an increase in one€’s concentration (Samuel et al., 2017).
This physical activity also affects the frontal lobe, an area
of the brain for concentration, mental and planning. Good
and structured physical activity can encourage someone to
be physically active and show a positive effect on academic
scores, including increased concentration (Ambardini, 2009).
Increased concentration is also supported by the presence of
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Sensory Motor Rhythm (SMR) waves that are delivered by
nerves in the brain. These waves include low beta vibrations
and have a frequency of around 12-16 Hz (Ulfa, 2017).

Conclusion

Based on the results of our study, it was concluded that a
low impact aerobic exercise dance videos performed for 30 min-
utes/exercise session with an intensity of 75-85% HRmax with a
frequency of 3 times/week for 6 weeks increased cardiovascular
endurance, flexibility, and concentration in a female adolescent
with a sedentary lifestyle. The results of this study cannot be
generalized by gender, so future research is recommended to
compare the effects of low impact aerobic exercise dance videos
on increasing cardiovascular endurance, flexibility, and con-
centration in male and female adolescents. Further research is
also suggested to compare dance videos of low impact aerobic
exercise dance videos versus aerobic exercise dance videos.
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3 ingexcom macu tina (IMT) 19 kr/m? - 24 Kr/mM?, 3 HOpMaTbHUM CUCTOIIYHMM i [IiaCTOMIYHMUM apeTpia/IbHUM THCKOM, 3 HOPMaJib-
HOIO JaCTOCTOI0 CepIIeBUX CKOPOYEHb Y CTaHi CIIOKOI0, 3 TOKa3HIMKOM HacHM4eHOCTi kpoBi kucHeM (SpO,) 96% - 100%. Biipasn
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3 TaHIIIOBa/IbHOI aepOOIKY 3 HM3bKUM YAAaPHMM HaBaHTKEHHAM BUKOHYBA/IM 3 BUKOPUCTAHHAM Bifeosanucy npotarom 30 xs/
TpeHYBaHHA 3 IHTEHCUBHICTIO 75% — 85% makcumanbHoi YCC (HRmax) i3 yacToTolo 3 pasu/TvKieHb IPOTAToM 6 TIOKHIB. Bu-
MipIOBaHHs CepLieBO-CYANHHOI BUTPUBATIOCTI 3[1/ICHIOBA/IN 32 HOMOMOrOI0 6araTOeTAIIHOTO TeCTy (PyHKIIIOHATbHOIO CTaHy 3a
pesy/IbTaTaMu YOBHMKOBOTO Oiry Ha 20 M, BUMIPIOBaHHS THYYKOCTI — 3a [JOIIOMOTOI0 TECTY Ha HAXIJI TY/y0a BIIepe i3 OTOXKEHHs
CUJISIYM, @ BUMIPIOBAHHs KOHLIEHTPAllii yBaru — 3a JOIIOMOT'0I0 TeCTY-PElIiTKM Ha KOHLIeHTpallifo yBaru. Ik MeTof CTaTMCTUYHOTO
aHaJIisy BMKOpUCTOBYBamu t-Kputepiit CTbIofieHTa /1A IapHuX BUOipok i3 piBHeM 3HauymocTi 5%.

PesynpraTtm. PesynbraTy nokasanm cepefiHi 3Ha4€HHSA IOKa3HMKIB IIONEPEHIX BUMipIOBaHb Y NOPiBHAHHI 3 MOKa3HMKaMU
HiJCYMKOBUX BUMipIOBaHb CepILieBO-CyAMHHOI BuTprBanocrti (28,13 + 4,80 mpotu 30,52 + 0,88 mi/kr/xs (p < 0,001)), cepenHi 3Ha-
YeHHA ITOKa3HUKIB IOIepeHiX BUMipIOBaHb Y IOPiBHAHHI 3 MOKasHMKaMM IiICYMKOBMX BUMipIOBaHb THYYKOCTi (17,79 + 4,72
nporu 18,75 + 5,02 cM (p < 0,001)), cepenHi 3HaYEeHH: TOKA3HMKIB IOIEPeHIX BUMIPIOBaHb y IIOPIBHAHHI 3 IOKa3HUKAMM MifI-
CYMKOBMX BMMipIOBaHb KOHILIeHTpalil yBaru (7,39 + 2,38 mporu 9,11 + 2,45 ouxa (p < 0,001)).

BucHosku. Ha mincrasi pesyibratiB gociipkeHHs 0y10 3p06/IeHO BUCHOBOK IIPO Te, L0 BMKOHAHHS IIPeICTaBIeHNX Ha
Bifleo3anuci BIIpaB i3 TaHIOBANIbHOI aepOOIKM 3 HM3BKUM yJapHUM HaBAHTAKEHHAM i3 YaCTOTOIO 3 pasu/TIDK/JEHb IIPOTATOM
6 TVDKHIB IiIBUINVIIO ITOKa3HMKM CEPLEBO-CYAMHHOI BUTPUBAIOCTI, THYIKOCTi Ta KOHIEHTPalil yBaru B MOJIOAMX JKiHOK, fAKi
BeJlyTh Ma/JIOPYX/IMBUI CITOCIO SKUTTA.

KirouoBi croBa: BripaBy 3 TaljloBaibHOI aepo6iKy, CepLieBO-Cy/MHHA BUTPUBAJIICTD, THYYKICTb, KOHL[EHTPAL[isl yBary, Maio-
PYXJIMBUIL CIIOCIO SKUTTA.
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Abstract

The study purpose. COVID-19 caused many negative impacts, including a significant decrease in the fundamental
movement skills and social attitudes among students, which becomes the main problem in this study. Therefore, this
study aims to investigate the effect of traditional sport on improving students’ fundamental movement skills and

social attitudes.

Materials and methods. This study adopted an experimental method with a pretest-posttest design. The subjects
were elementary school students in Yogyakarta city and they were selected using random sampling (n = 30). The
traditional sports program was carried out for 7 weeks with once-a-week meetings. The instrument for assessing

students’ fundamental movement skills was using a gross motor development test and social attitudes were assessed
using the questionnaire of Physical Education Activity Attitude. Shapiro-Wilk was used to test the normality of the

data, while the Paired Sample t-test was used to assess differences in the values of students’ fundamental movement
skills and social attitudes before and after the program.

Results. The results of this study indicate that traditional sports have a significant effect on improving fundamental

movement skills (p < 0.05) and social attitudes (p < 0.05).

Conclusions. Thus, traditional sports programs can be used as an alternative activity that can be used by physical

education teachers during the COVID-19 crisis.

Keywords: traditional sports, fundamental movement skills, social attitudes, experimental method.

Introduction

The COVID-19 pandemic has caused all sectors includ-
ing education, industry, offices, medical as well as physical
and exercises activities meet obstacles and cannot run nor-
mally throughout the world (Taufik, Solahuddin, Pratama,
Iskandar & Ridlo, 2021; Alhazmi et al., 2020). In addition,
the COVID-19 pandemic had a negative impact on chil-
dren in elementary schools, namely by reducing fundamen-
tal movement skills (FMS). FMS is the ability to perform
three basic movement skills such as locomotor skills, sta-

© Mujriah, Siswantoyo, Sukoco, P, Rosa, EO.,, Susanto, E., &
Setiawan, E., 2022.
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bility skills, and manipulative/object control skills (Engel,
Broderick, Broderick, Hardy & Parmenter, 2018; Platvoet
et al., 2018; Behan, Belton, Peers, O’Connor & O’Connor,
2019). FMS is an important factor that causes students to be
able to perform physical movements in physical education
classes (Eddy et al., 2021; Basman, 2019; Lawson, Eyre, Tal-
lis & Duncan, 2021), and various kinds of physical activities
(Haegele, Brian & Brian, 2015). There were some data re-
ported that the FMS aspect of students during the pandemic
has decreased significantly (Bai et al., 2020; Nurulfa et al.,
2021). Several factors causing a significant decline in FMS
during the COVID-19 pandemic crisis are including staying
at home, closures, isolation/lockdown, and social distancing
(Pombo, Luz, de S4, Rodrigues & Cordovil, 2021). Many
experts and international health organizations in several
countries highlight that isolation/lockdown was able to re-
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duce the transmission rate of COVID-19, but it has a nega-
tive impact on reducing FMS levels (Nurulfa et al., 2021).
Therefore, developing FMS in primary school students is
an extremely important goal and a priority during the current
pandemic (Logan et al., 2015; Foulkes et al., 2017). In addition,
the impact of COVID-19 has attacked psychological aspects
in a person (Ai, Yang, Lin & Wan, 2021). For example, lack of
social attitudes among students (Buzzi et al., 2020). A social at-
titude is a person's behavior to socialize or interact with other
people (Krings, Steeden, Abrams & Hogg, 2021). Students who
have a social attitude will be able to establish a harmonious
relationship when working together in the learning process
(Baker etal., 2021). A recent study reported that COVID-19 has
attacked the health aspects of students in Saudi Arabia and an-
other negative impact is a disruption in social attitudes, for ex-
ample, students cannot conduct group discussions to complete
the assignments, cannot interact intensely with relatively large
numbers of students (Elmer, Mepham & Stadtfeld, 2020; Al-
ghamdi, 2021). Considering the importance of physical activity
and social attitudes for students in the current era of the CO-
VID-19 pandemic, it is needed to improve these two aspects.

One method that is used to increase the level of FMS
and social attitudes of students is through traditional sport.
Traditional sport is a game activity that is passed down from
one generation to the next generation that is available in a
country (Martinez-Santos, Founaud, Aracama & Oiarbide,
2020; Saputra, Hanif, Sulaiman & Ningrum, 2021). Accord-
ing to Maryuni and Nasrulloh, (2022), traditional sports
involve physical activity and the movement of running and
throwing an object, which causes children until teenagers
to like to play this game. Several previous studies claimed
that traditional sports could improve physical fitness (Birri,
Hariyanto & Tuasikal, 2020). Research on traditional sports
has been reported internationally by previous studies (Gipit,
Abdullah, Musa, Kosni & Maliki, 2017; Trajkovik, Malinovs-
ki, Malinovski & Vasileva, 2018; Bhinder et al., 2021). How-
ever, according to our knowledge, there is limited literature
that discussed the effects of traditional sports on increasing
students' FMS and social attitudes during the COVID-19
crisis. This research has the implication to provide benefits
for students' FMS and social development, as well as be-
coming important information for teachers to improve both
aspects. Therefore, our study aims to investigate the effects
of traditional sport on increasing students' FMS and social
attitudes during the COVID-19 period. We hypothesized
that: traditional sports programs have a significant effect on
improving students' FMS and social attitudes.

Materials and Methods

Study participants

This study adopted a pre-experimental method with One
Group Pretest-Posttest Design (Fraenkel & Wallen, 2012).
There were 30 subjects came from 3 elementary schools lo-
cated in Yogyakarta city (Indonesia) and they were selected
using a random sampling technique. Before the research was
carried out, all subjects were given an explanation regarding
the rules in this research and they were asked to sign a state-
ment letter that describe their willingness to participate in all
activities in this research. The detail on the characteristics of
the subject is presented in Table 1.

Table 1. Subject Characteristics

Explanation Frequency %
Gender
Male 15 50
Female 15 50
Age
11 years 7 23
12 years 10 33
13 years 13 43
Weight
35kg 5 17
36 kg 15 50
37 kg 10 33
High
135cm 6 20
136 cm 16 53
137 cm 8 27
Class
5 9 30
6 21 70
School
Elementary School 1 10 33
Elementary School 2 10 33
Elementary School 3 10 33
Instrument

Fundamental movement skills. The instrument for as-
sessing FMS among students was the Test Gross Motor
Development (TGMD-2) second edition created by Ulrick
in 2000 (Cohen, Morgan, Plotnikoff, Callister & Lubans,
2014). The FMS test consists of a locomotor movement test
and an object control test (De Meester et al., 2016; Ryu, Lee,
Liu, McDonough & Gao, 2021). Each FMS in TGMD-2
is accompanied by performance criteria. For example, in
locomotor motion the criteria was: running, leap, jumping,
horizontal jump was carried out correctly according to the
assessment norm, then subject would get a score of 1 to 4
and if the activity did not match the assessment norm the
subject would obtain a value of 0. Meanwhile, for object
control, there were three performance criteria for catching
movement: a.) the preparatory phase in which the hands are
in front of the body and the elbows are bent, b) the arms are
outstretched while reaching for the ball as the ball enters,
and, c) the ball is caught with the hands only. Each student
tried twice for each movement skill and was assessed on
the performance criteria (Vernadakis, Papastergiou, Zetou
& Antoniou, 2015). The total score of children (the sum
of individual scores) was calculated. This instrument has a
Cronbach Alpha reliability coefficient of 0.90, and a validity
coefficient scale of 0.87 in this study.

Social Attitude. Instruments for assessing students’ so-
cial attitudes was a questionnaire of Physical Education Ac-
tivity Attitude with a Likert scale from score 1 = strongly
agree to 5 = strongly disagree (Zeng, Hipscher & Leung,
2011). The questionnaire consists of 27 items questions. This
instrument has a Cronbach Alpha reliability coefficient of
0.92, and a validity coeflicient scale of 0.93.
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Table 2. Traditional Sport Program

Repetition/Rest

This sport is played by 4-6 people. Players are
divided into two groups, where the first group
is tasked with throwing the ball so that it hits the
arranged ceramic shards and the second group
is tasked with guarding. If the arranged ceramic
shards can be knocked down by the ball, then the
throwing group must run to find a hiding place and

This sport is played by 5-10 people. Players are
divided into two groups, where the first group is
tasked with keeping the ball in the circle from being
taken. While the second group (thief) tries to steal

This sport is done for 4 repetitions
and each repetition is done with a
duration of 5 minutes. In addition, each
repetition of students are given a rest for
5 minutes.

This sport is done for 4 repetitions
and each repetition is done with a
duration of 5 minutes. In addition, each
repetition of students are given a rest for
5 minutes.

Meeting Types of game How to play
Week 1-3 Benteng Bate
the watch group must catch the throwing group.
Week 4-7 Ketik Kuda
the ball contained in the circle.
Study organization

This research was conducted from January to February
2022 at Yogyakarta State University for 7 weeks with three
times meetings in a week, namely Tuesday, Wednesday and
Saturday. This research has been approved by the ethics com-
mittee of Yogyakarta State University (N0:458/UNY/2022).
In addition, this research has followed the guidelines of the
Declaration of Helsinki for research with human objects. On
the first day, 30 subjects carried out the initial test, namely

Table 3. Descriptive statistics (n = 30)

Pre-Test Post-Test
Variable Male  Female Male Female
M(SD) M(SD) M(SD) M(SD)
FMS (Locomotor) 2.33(.488) 1.93(.458) 3.93(.258) 4.00(.000)

EMS (Object Control) 2.13(.640) 1.60(.507) 3.93(.258) 3.87(.352)
SA 2.67(.617) 3.07(.884) 4.47(.516) 4.60(.507)

Note: M = Mean; SD = Standard deviation; FMS = Fundamental
movement skills; SA = Social Attitude

the FMS test and filling out a social attitude questionnaire
from 0.08 to 10.00 in the morning. On the second day all
subjects received treatment, namely traditional sport for 40
minutes. This treatment was carried out for 13 meetings and
in the last meeting, all subjects carried out the FMS test and
filled out social attitude questionnaires. The traditional sport
programs are presented in Table 2.

Statistical analysis

All data was analyzed using the IBM SPSS version 25.0
to test descriptive statistics presented in the form of M+SD
and data normality (Shapiro-Wilk). Meanwhile, Paired sam-
ple t-test was used to observe the improvement of students’
FMS and social attitudes before and after the intervention
of traditional sport programs. The level of significance was
0.05.

Results

The normality test of data in this study showed normally
distributed (p= 0.144 > 0.05). Meanwhile, Table 3 shows

Table 4. Paired t-test analyses of pretest and posttest scores of FMS and Social Attitude grade 5 students (n = 9)

Pretest-Posttest

Pretest-Posttest

Variable Male Female
M(SD) t p-value M(SD) t p-value
FMS (Locomotor) 2.11(.782) 8.102 0.000 2.56(.527) 14.54 0.000
FMS (Object Control) 1.33(.500) 8.000 0.000 1.88(.601) 9.430 0.000
SA 1.11(.333) 10.000 0.000 1.33(.333) 4.000 0.004

Note: M = Mean; SD = Standard deviation; FMS = Fundamental movement skills; SA = Social Attitude

Table 5. Paired t-test analyses of pretest and posttest scores of FMS and Social Attitude grade 6 students (n = 21)

Pretest-Posttest

Pretest-Posttest

Variable Male Female
M(SD) t p-value M(SD) t p-value
FMS (Locomotor) 1.33(.483) 12.649 0.000 1.42(.507) 12.910 0.000
FMS (Object Control) 1.28(.463) 12.728 0.000 1.23(.539) 10.527 0.000
SA 1.19(.512) 10.66 0.000 1.42(.811) 8.076 0.000
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that traditional sport programs have a significant effect on
increasing FMS (p < 0.05) and social attitudes (p < 0.05).

Discussion

Our study aims to investigate the effect of a traditional
sport program for 7 weeks during the COVID-19 pandemic
as an effort to improve students' FMS and social attitudes.
Our hypothesis proves that traditional sports programs has
a positive effect on improving FMS and social attitudes abili-
ties among students. Traditional sport are basically motion
activities in the form of fun games, which encourage students
actively move and have much more movement experience
(Suherman et al., 2019). According to Lestari and Ratnan-
ingsih (2016), if exercises activities has abundant motion
experience, they will certainly have an optimal impact on
the development of FMS among students. The results of this
study are in line with previous research which explains that
traditional sport are learning programs that have many tradi-
tional games, such as “Banteng Bate” and “Ketik Kuda’, thus
providing an effective impact on increasing students' basic
movement level (Fatoni et al., 2015; Suherman et al., 2019;
Saputra etal., 2021). In fact, a study confirmed that tradition-
al sport programs are more effective than daily activities for
developing FMS (Akbari et al., 2009). However, other studies
have shown different results, namely not all traditional sport
can be used as pedagogical tools to improve students' move-
ment skills, so they need to be adapted to the characteristics
of students (Suherman et al., 2019). Considering the diversity
of types and differences among traditional sport towards the
development of students' basic movement skills.

The second finding in our study showed that traditional
sport have a positive impact on improving students' social
attitudes. According to previous study reports, traditional
sport not only have significant capability to develop stu-
dents' movement skills but can also be used to develop social
skills, because it has the values of discipline, responsibil-
ity, exercises, honesty, tenacity, patience (Dewi & Verawati,
2021). Moreover, this exercise can train teamwork and build
a friendly, caring, and patient character. Traditional sports
provide a valuable experience for students to interact with
each other, show each other care, cooperate and motivate
each player. This kind of social interaction is expected in ev-
ery game and sport that will be carried out, children will be-
come more communicative and care about others and have
high motivation in achieving goals (Irmansyah, Lumintu-
arso, Sugiyanto & Sukoco 2020). According to the findings in
previous studies, it was explained that traditional sport has
an extraordinary culture and value for developing students'
abilities, including skills, manners, activity, creativity, and
practice, and a means to develop students' abilities (Widodo
& Lumintuarso, 2017; Veldman et al., 2018). This study sup-
ports previous studies that reported the same result, namely
that traditional sports were effective in improving social as-
pects in students (Nugraha, Handoyo & Sulistyorini, 2018;
Nur, Mamun & Fitri, 2020; Irmansyah, Lumintuarso, Sugi-
yanto & Sukoco 2020).

Conclusions

This study confirms that the traditional sport program
which was carried out for 7 weeks had a significant effect on

improving students’ FMS and social attitudes. This research
has implications as a way for students to continue to use this
traditional sport in the long term during the COVID-19
pandemic to gradually improve FMS and social attitudes. In
addition, the results of this study serve as literature to pro-
vide important information for lecturers, teachers about the
benefits resulting from traditional sports.

Similar to other studies, this study also has limitations
in terms of the small number of research subjects, so it is
recommended for further research to use a large number
of research subjects from several elementary schools in In-
donesia. In addition, future research is expected to try to
analyze the effects of traditional sports with other types (e.g.,
sondah, engrang, gatrik, boy-boyan, gobak sodor, bakiak,
balap karung, tarik tambang dan galah asin) originating
from other areas in Indonesia
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MOJEJ1b HALIOHAJNIbHUX BUAIB CMNOPTY AJ1A MOKPALLEHHA
OCHOBHUX PYXOBUX HABUYOK | COLLIAIBHUX
YCTAHOBOK B YYHIB MNiAg YAC NAAEMIi COVID-19

Mymxpia'A®“PE, CicBanToito'*5¢, Ilamymki Cykoko'45P, ®picka
Oxkrasis Po3a**¢, EpmaBan Cycanro'*“?, Eni CeriaBan’P

!Ilep>xaBHMit yHiBepcuTeT )KOK IKapTH
*YuiBepcurer Myxammanii MeTpo
*YuiBepcurer CypbsakaHYaHa

ABTOpCBHKMIT BKTAZ: A — am3aits gocnipkenHs; B — 36ip ganux; C - crarananis; D - migroroska pykomnucy; E - 36ip komTis

Pedepar. Crartst: 6 c., 5 Tab., 34 [pKeperna.

Mera gocmimxenHs. [Tangemis COVID-19 ciprrunzuiia 6araTo HeraTMBHUX HACTIAKIB, BK/IIOYAIOUN CYyTTEBE SHIDKEHHS PiB-
H:A PO3BUTKY OCHOBHVX PYXOBNX HaBMYOK i COLlia/TbHMX YCTAHOBOK B YYHIB, IIJ0 CTA€ OCHOBHOIO IPO6/IEMOI0 ITbOTO OCITi/PKeHH .
Orxe 1le JOCTi/I)KeHHA Ma€ Ha MeTi BUBYEHH BIUIMBY HalliOHAJIbHMX BUAIIiB CIIOPTY Ha IMOKPalljeHH: OCHOBHMX PYXOBMX HaBMYOK
i colliaTbHMX YCTaHOBOK.

Marepianu Ta MmeTogu. Y 1IbOMY AOC/iZI>)KEHHI BUKOPUCTOBYBA/IM €KCIIEPUMEHTA/IbHIIT METOJ, i3 I/IAaHOM JJBOPa3OBOro
HOIEPeHbOrO Ta IMiICYMKOBOTO TECTYBAHHA. YYaCHUKAMMU [OCII/PKEHHA OyIM y4Hi IOYATKOBMX K/IaciB y MicTi J>KOKbAKapTa
(InpoHesis), i Bonu Oy/mu BifiOpani MetooM Bunaakosoi Bubipku (n = 30). IIporpamy HaljioHaIbHUX BUAIB CIIOPTY IPOBOAMIN
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HpOTAroM 7 TVDKHIB 3i 360pamu pas Ha TVOK/eHb. Sk 3acib oljiHIOBaHH: PiBHS PO3BUTKY OCHOBHUX PYXOBMX HaBUYOK YUHIB BJ-
KOPMCTOBYBA/IM TECT Ha PO3BUTOK BENMKOI MOTOPUKH, a COIlia/IbHi YCTaHOBKY OITiHIOBA/IM 32 JOTIOMOTroI0 aHKeTy «CTaB/IeHHA J10
bisn4HO-BUXOBHOI AisNbHOCTI». [I1s1 epeBipKyt HOPMaIbHOCTI PO3IIOAINY LUX AaHMX BUKOpUCTOBYBamy Kpurepiii lllamipo-Bin-
Ka, a /I OLIiHKM BiIMiHHOCTEN Mi>K 3HaY€HHAMM PiBHA POSBUTKY OCHOBHMX PyXOBUX HaBUYOK i COLIia/IbHMX YCTAHOBOK Y4HIB J10
Ta MiC/Is BUKOHAHHS IPOrPaMyl BUKOPUCTOBYBaN t-Kputepiit CTbIOfieHTa /15 TApHUX BUOIPOK.

Pesynbraru. PesynbraTi 11bOro JOCIIPKEHHS [IOKA3YIOTh, 1O HAlliOHAIbHi BUY CIIOPTY 3HAYHO CHPUAIOTH IOKPALIEHHIO
OCHOBHIX PYXOBUX HaBIYOK (p < 0,05) i corianbHux ycTanoBok (p < 0,05).

BucHoBku. TakyM 4MHOM, IIpOrpamMit HalliOHA/IbHUX BUAIB CIIOPTY MOXKHA BUKOPMCTOBYBAT) K albTepHATUBHY (BisndHy
aKTMBHICTb, AKY BUUTeNi (isMIHOro BUXOBAaHHA MOXYTb BUKOPUCTOBYBATH Mif] 4ac kpusosoro nepiony maugemii COVID-19.

Knroyosi cmoBa: HalioHa/IbHi BUIM CIIOPTY, OCHOBHI PyXOBi HAaBUYKM, COLIia/IbHi YCTAHOBKH, EKCIIEPUMEHTA/IbHIUI METOZ,
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Abstract

The study purpose was to assess the reliability and validity of Polar V800 smart watch in measuring various cricket-

specific movements.

Materials and methods. Only one trained male volunteer was selected to perform all the cricket specific movements
to minimize individual error and eliminate between-subject variability. Polar V800 obtained distances were compared

with real field markings.

Results. Split-half Reliability Statistical method has been used and 'r' score for the measurements taken has been
found to be 0.93. 95% confidence intervals also express a good reliability score. The criterion validity method was

used to determine the validity of the dataset. The Pearson correlations (r) have been found ranging from 0.86 to 0.99.
Predicted best fit line of linear regression has been found as y = 0.9722 X + 0.0046 (where y = observed value, X = real
field distance). One way ANOVA followed by Tukey’s post hoc test on observed 10m sprint, 20m sprint and run-a-
three movements show maximum significant difference with other cricket-specific movements. The mean percentage

of bias for all cricket-specific movements has been found to be -2.20 + 13.17.

Conclusions. The study reveals that Polar V800 smart watch has an acceptable accuracy, reliability, and validity for
measuring various cricket specific movements with certain limitations.

Keywords: Polar V800, GPS, reliability, validity, cricket-specific movements.

Introduction

Quantification of movement patterns using smart watch
based global positioning system (GPS) monitors are rapidly
increasing. Keeping in pace with the changing and devel-
oping technology world, the application of GPS has been
started in sports science as an alternative way of time mo-
tion analysis (Dobson & Keogh, 2007). According to the
available literature, Australian Football League first used a
GPS monitoring system to quantify game demands in field-
based team sports and gradually infiltrated to other team
sports (Aughey, 2011). Initially, GPS trackers were available
in the form of innerwear; thereafter Polar Electro Oy manu-
factured a GPS compatible heart rate monitor. That became
the Polar V800 smart watch (May 2014). In the meantime,

© Biswas, S., Guha, S., & Bhattacharya, R., 2022.
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several manufacturing companies launched GPS enabled
smart watches such as Garmin Forerunner 910XT (Jan-Apr
2012), Suunto Ambit2 (May 2013). Out of all available GPS
smart watches, Polar V800 smart watch is a robust, compact
and reliable GPS receiver module, based on SiRFstarIV ar-
chitecture which provides an accuracy of #2% in distance
measurement and accuracy of +2 km/h in speed measure-
ment for any outdoor sport (Polar Electro Oy [PEO]. 2013,
p. 97). It has a 1Hz positional updating rate in high accuracy
mode and has an internal accelerometer also that measures
cadence from hand movement (Hernandez-Vicente, Santos-
Lozano, De, & Garatachea, 2016).

Cricket is one of the most popular team sports nowa-
days. Despite its’ popularity there are only a few detailed
works carried out in the field of cricket. Nowadays, due to
peer pressure coaches, trainers as well as players take the
initiative to learn about the game specific fitness require-
ments, game demands. Now, researchers are focusing on
analyzing actual game demands by some typical methods
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such as time-motion analysis. Global Positioning System
(GPS) technology has taken a prominent role to quantify
player movements in terms of time-motion analysis (Dob-
son & Keogh, 2007) and for that specific purpose Polar V800
seems to be the right choice. However, there is no such study
expressing validity and reliability of polar V800 smart watch
to measure various cricket-specific movements. Therefore,
the present study has been undertaken to assess the reliabil-
ity and validity of the polar V800 smart watch in measuring
various short-format cricket-specific movements.

Materials and methods

Study participants

In the current study, only one trained male volunteer
having age, height and body mass as 21 years, 176 cm, and 64
kg, respectively, was engaged to minimize individual error
and eliminate between subject variability (Jennings, Cor-
mack, Coutts, Boyd, & Aughey, 2010; Petersen, Pyne, Portus,
& Dawson, 2009).

The volunteer was informed about the study content
and written consent was taken. He was verbally instructed to
follow the marked line as closely as possible and was famil-
iarized with the test protocol. He wore the smart watch on
his left hand with the dial facing up and started the trial af-

Table 1. Marked cricket specific movements patterns

ter a two-minute stabilization period. Higher GPS accuracy
mode was selected for the test (PEO, 2013, p. 97). The study
was approved by the Ethical Committee of Ramakrishna
Mission Vivekananda Educational and Research Institute.

Study organization

Short-Format cricket-specific movements are catego-
rized as follows: standing (< 0.5 m/s), walking (0.5-2.0 m/s),
jogging (2.0-3.5 m/s), running or striding (3.5-5.0 m/s),
sprinting (> 5.0 m/s), trigger step out and run, run-a-three
and curve running (Coutts & Duffield, 2010; Jennings, Cor-
mack, Coutts, Boyd, & Aughey, 2010; Petersen, Pyne, Portus,
& Dawson, 2009).

To measure the static error of the device, the volunteer
was asked to stand still for a period of 60 seconds. The vol-
unteer was instructed to perform all the movements listed in
Table 1 separately, 30 times.

During the run-a-three trial the volunteer was instruct-
ed to cover real field distance (instead of touch and go). A
circuit of 180.00 m (Figure 1) was designed to replicate all
the cricket-specific mvements in a single bout (Coutts &
Dufhield, 2010; Jennings, Cormack, Coutts, Boyd, & Aughey,
2010).

Cricket specific movement patterns Measuring marked distance (m) Speed (km/h) Remarks
Standing position 0.00 >1.80 Stand still
Walking 10.00 and 20.00 1.80-7.20 Straight line
Jogging 10.00 and 20.00 7.20-12.60 Straight line
Running/Striding 10.00 and 20.00 12.60-18.00 Straight line
Sprinting 10.00 and 20.00 < 18.00 Straight line
Trigger, step out & run 10.00 Self selected pace Diagonal and straight
Curve running 20.00 Self selected pace Arc of a circle (r=27.43m)
Run-a-three 17.68 m* 3 times Self selected pace To and fro
Circuit (figure 1) 180.00 Instructed pace Mixed movements
Walking Trig)ge’rf(i step out Strides/running Jogging Sprinting Jogging
m” T Tom 0w R 10m T T
Q
)
=8
w
SUSER | TRES e (L — N | PSS 01,78
Jogging  \“ToToo=-Runathree =TT Walking Jogging

Figure 1. Circuit diagram of cricket specific movements
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The experiment was done on a cricket ground between
3:30 pm to 5:00 pm and according to the local weather re-
port, environment temperature, precipitation, humidity and
wind speed has been found to be 31°C-37 °C, 0%, 57%-78%
and 6-11 km/h respectively. There are no big trees, buildings
or any other obstructions surrounding the ground, which
helped to minimize the satellite response error of the watch
(Benjamin, 2018). One certified timekeeper of the West Ben-
gal Athletics Association assisted to track the time laps of
each movement. The actual distance was measured by using
a standard measuring tape and speed was monitored using
a specific lap time value of known distance. Total distance
covered and average speed data were collected concurrently.
Obtained distance data were compared with real field mark-
ing and speed was calculated using the distance covered by
the time elapse formula.

Statistical analysis

The hypotheses of normality and homogeneity of the
variance were analyzed via Anderson-Darling test. Data
were also cross-checked using Shapiro-Francia test to con-
firm the assumption of normality and homogeneity of vari-
ances. Most of the data were found to be normally distrib-
uted, so parametric analysis was performed.

The reliability of measurements was evaluated through
the Split-half Reliability Statistical method which was used
to measure the consistency of the scores of a test (Frey, 2018;
Stephanie, 2016). The intra-class correlation coefficient
(ICC) was also measured to understand reproducibility or
consistency of the data measuring the same distance repeat-
edly (Garnacho-Castano et al., 2021). The standard error of
the estimate (SEE) and coefficient of variation (CV) were
measured to understand the accuracy of predictions (Jen-
nings, Cormack, Coutts, Boyd, & Aughey, 2010; Petersen,
Pyne, Portus, & Dawson, 2009). The 95% confidence level
was used to determine the precision of estimated difference.
Bias and the percentage of errors (% of error) were also cal-
culated to figure out error estimates as well as to report ac-
curacy of measurement (Stephanie, 2013; Petersen, Pyne,
Portus, & Dawson, 2009). The correlation coefficient (r) and
regression technique were used to evaluate the linear as-
sociation and strength of a relation between two sets of ob-
servations. The Bland-Altman plot (B&A plot) was used to
quantify intervals of an agreement by constructing limits of
agreement (Giavarina, 2015) as well as observing whether
real field distance and polar V800 obtained distance gave
different results or not. The B&A plot has also been designed
to evaluate the bias in mean differences and to estimate an
agreement of confidence limits, within 95% of the differences
of polar V800 smart watch, compared to real field distance.
The validity of the test was assessed using the Real field Va-
lidity method. The data were converted into percentile scores
and a one-way single factor ANOVA followed by Tukey’s
post hoc test was performed to uncover specific differences
among groups. The numerical value of accuracy of all short
format cricket-specific movement patterns was also mea-
sured to examine the closeness of observed value to the real
field distance. The least significant difference and Cohen’s
D effect sizes were intended to understand the magnitude
of differences (Williams, & Abdi, 2010; Lakens, 2013). The
level of significant for this study has been chosen as a < 0.05.

Data sorting, statistical analysis and graphical represen-
tation were done using MapSphere GPS Track Editor v.1.15
beta (build 141), Gnumeric Spreadsheet 1.10.16, and Polar
FlowSync.

Results

The reliability of the data set was measured through
the Split-half Reliability Statistical method. The adjusted r
score (estimated by Pearson product moment correlation
coeflicient followed by Spearman-Brown prophecy formula)
was found to be 0.93 in odd-even method and 0.82 in half-
way method. The ICC has been found 0.997 which indicates
a very low quartile range meaning a high tendency to re-
semble interclass data. The SEE, CV and % of error of short
format cricket-specific locomotive movements have been
displayed in Table 2.

Table 2. Alternative validity and reliability measures of
cricket specific movement patterns

Movement patterns Distance (m) SEE RS
error
Walking 10.00 0.16 0.09 -0.03
20.00 044 011 0.10
Jogging 10.00 024 0.14 -0.02
20.00 042 011 0.10
Striding/Running 10.00 0.19 0.11 -0.06
20.00 0.37 0.11 -0.07
Sprinting 10.00 0.21 0.13 -0.10
20.00 0.61 0.19 -0.12
Trigger, step out and run 10.00 0.29 0.15 0.07
Curve running 20.0 0.26 0.07 -0.03
Run-a-three 17.68*3times  0.52  0.06 -0.09
Circuit 180.00 0.94 0.03 -0.02

The Pearson correlations (r) for real field distance and
all measured cricket specific movements have been found
to be ranging from 0.86 to 0.99 and with pooled data r has
been found 0.998. Predicted best fit line of linear regression
has been found as y = 0.9722 X + 0.0046 (where y = observed
value, X = real field distance). The coeflicient of determi-
nation (R* = 0.996) indicates homoscedasticity by nature,
which indicates that as the number of measurements in-
crease, only trivial measurement differences arise. The per-
centage of mean differences of observed pooled data against
real field distances has been found to be -2.20 + 13.17m in
B&A plot (Figure 2).

The data suggest that on average polar V800 smart
watches underestimate by 2.20% for the distance than the
real field measurements. The limits of agreement mean
£1.96 SD has been found -23.61 m to 28.01 m. From figure
2 it could be understood that a major portion of pooled data
lies between the confidence limits, only a few data points lay
outside the limits. As more than 95% (approx.) data were ly-
ing inside of the limit, it indicates that there is a strong agree-
ment between the tests. All the data converted in percentile
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Figure 3. Graphical representration of bias with 95% confidence intervals

score and one way single factor ANOVA followed by Tucky’s
post hoc test were performed to uncover specific differences
among groups.

The observed 20m walking, 20m jogging, 10m sprint-
ing, 20m sprinting and run a three movements shows maxi-
mum significance difference with others observed move-
ments but medium magnitude of differences (-0.43, -0.42,
0.44 and 0.36 respectively) has been observed with real field
distance. The percentage of least significant difference has
been observed 5.49 and the majority of the data set did not
display significant difference with real field distance.

Bias was determined by subtracting the real field dis-
tance from the GPS estimated distance and evidence of bias
has been observed in Figure 3.

The 95% CI of bias for all movements has been found
to range from -3.15 to 14.84. All the data were pooled and
compared with real field distance and no significant differ-
ence has been observed. Mean with SD, SEE and 95% CI
for pooled data has been found to be 97.80 + 13.17, 0.69,
96.44-99.17 respectively. The distribution pattern of the data

clearly exposes random errors which come from an internal
and external property of GPS, polar V800 smart watch and
human locomotion error.

Discussion

One minute standing position was monitored to under-
stand the static error of the smart watch. Due to natural error
of GPS readings or inherent property of polar V800 a mild
displacement (> 1.0 m/min, maximum speed > 0.9 km/h) has
been found. Polar V800 smart watch has the ability to update
the distance calculation in real time along with tracking a
wide variety of activities (PEO, 2013, p. 56 & 97-98). There is
an inherent error in the GPS location calculation, but under
optimal conditions, the error can be minimized. Errors hap-
pen due to clock drift of the satellites and signal propagation
delay in the upper atmosphere (Benjamin, 2018). Another
source of error is a multipath delay, which occurs when the
signal bounces off objects (building, big tree) before arriv-
ing at the receiver (Aughey, 2011; Benjamin, 2018). During
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low intensity activities such as walking, jogging a tenden-
cy of overestimating distance covered has been observed.
This finding also supports the finding of Benjamin Bennett
(2018), four alternative methods used to explore observed
data such as raw GPS data, GPS speed data, average GPS
data and line of best fit. Both raw GPS data and line of best fit
methods overestimate the total distance with low variance.
With a high variance, GPS speed method misjudged the total
distance traveled for all types of activity. During trigger-step
out and run movement a tendency of overestimation real
field distance has been observed might be due to across step
out by the volunteer. As the speed increases a clear picture
of underestimation of real field distances has been observed
in the study. This finding was also supported by Coutts and
Duftield (2010); and Jennings, Cormack, Coutts, Boyd, and
Aughey (2010). In real time experience during walking and
jogging one second backlog time has been found in exported
data but as the speed increases backlog time also increases
up to four seconds. So it can be misleading to measure speed.
During low and moderate intensity activity speed can be
measured through exported data but when speed increases
it could be quite complex to measure accurate data because
of the limitation of 1Hz GPS monitor. Cricket specific run-
a-three movements also underestimate real field distance
(Petersen, Pyne, Portus, & Dawson, 2009), due to quick
changes of direction (>1 sec) the watch is unable to estimate
real position. During run-a-three movement conditions,
the volunteer runs in a slight curvilinear pathway instead of
straight line that means the volunteer covered more than real
field distance but observed data did not exhibit this. A small
quartile range has been observed in the 180m cricket specific
circuit which clearly indicates as the distance increases the
reliability also increases to measure specific distance. Polar
V800 smartwatch updates latitude and longitude in every
second and sets distance accordingly. So as the duration of
time and distance increases the accuracy of measurement
also increases but when it’s about speed the coaching ex-
pert should focus on the number of high intensity bouts
instead of maximum speed (distance covered/ time) and
train accordingly. The reliability of polar V800 to measure
locomotion patterns was found better in longer distances
and larger time periods. As the locomotion speed increases
the reliability decreases. This outcome is a replica (reduced
reliability with increased movement velocities) finding of
Benjamin (2018); Coutts and Duflield (2010) and Petersen,
Pyne, Portus, & Dawson (2009). Although a good reliability
score was observed in cricket specific movement circuits.
As per the theoretical agreement of Polar V800 manual, the
smart watch demonstrated a good level of accuracy for the
actual measured distance in various movement patterns
(GAGPORW, 2018; PEO, 2013, p. 97). Some error has been
observed between actual and measured distance and that is
also supported by previous research (Benjamin, 2018; Coutts
& Dufhield, 2010; Petersen, Pyne, Portus & Dawson, 2009).
A good overall significant intra-model reliability has been
observed in distance measure through split-half reliability
methods. The B&A plot, CV and 95% CI also reflect the
statement. It also found, as the distance decreases and speed
increases the SEE and CV become relatively larger. A limita-
tion of this study is peak speed was not directly measured.
As we know, cricket is an intermittent sport, long periods
of low-moderate intensity activity (standing, walking, jog-

ging) interspersed with short bursts of high-intensity (strid-
ing, sprinting) activity with brief maximal accelerations.
The sampling rate of Polar V800 smart was at 1-Hz which
may not provide accurate information regarding speed trails
(high-intensity activities) in nonlinear pathways, but as the
inherent property of the smart watch it could give quite ac-
curate distance measurement.

Effective training schedules largely depend on physi-
ological demands and movement patterns of certain sports
(Aughey, 2011). From this point of view, effective evaluation
of cricket specific movements is important to prescribe fit-
ness and condition programs. The accuracy of polar V800
has been observed -3.8 to 3.1 for measuring real field distance
which also indicates random errors. A major finding of this
investigation is to underestimate the distance covered in short
sprint effort as well as run-a-three movements. The magni-
tude of errors associated with random errors should be clearly
understood because no consistency of positive or negative
errors has been observed in measuring true value. Sometimes
it underestimates the true value and sometimes overestimates.
Although when it is about precision (95% CI) then we can
observe it includes true value or very close to true value. A
tendency of under-reporting of high-intensity activity and the
over reporting of low-intensity activity has been observed. The
range of typical error has been observed 0.63 to 3.65 and rela-
tively high typical error has been observed in circuits followed
by run-a-three and short high intensity movement patterns.

Theoretically, it is possible because the number of GPS
signals is lower during shorter sprints (GPS Accuracy, n.d.),
so the distance of these sprints is underestimated and has
reduced reliability. One study (Jennings, Cormack, Coutts,
Boyd & Aughey, 2010) reported validity results for measured
distance at lower intensity activity same as our current re-
sults (typical errors 1.51 * 0.87). They found typical errors
increased with short duration and high-intensity efforts. GPS
monitoring is useful to track cricket specific movement pat-
terns both in game situations and practice sessions to modify
type of physical activity, duration of training and intensity
of conditioning sessions. The reliability of estimating longer
distances is acceptable for game and training applications.
However, the underestimation bias displayed with the GPS
units studied here during sprinting may mean that total game
sprint distance is underreported, whereas the total game dis-
tance may represent true distance with a little change. So,
coaches should focus on variations in game to game total
distance cover and high intensity workload should be pre-
scribed according to the number of high intensity efforts.

Conclusions

The study reveals that Polar V800 smart watch has an
acceptable accuracy, reliability and validity for measuring
basic locomotion and cricket specific movements. Although
due to the inherent property of polar V800 smart watch
(maximum sample rate 1Hz in high accuracy mode) it has
a tendency to underestimate speed but due to continuous
latitude and longitudinal update it can measure distance ef-
fectively. From this point of view, we can conclude that, al-
though there are some certain limitations to measured speed
oriented specific movements but when we wish to measure
distance of all crickets specific movement patterns together
then Polar V800 smart watch may be a good choice.
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TEXHIYHA NMPUAATHICTb | HAQIMHICTb CMAPT-TOOUHHUKA
POLARV800 Asid BUMIPIOBAHHA NPUTAMAHHUX KPUKETY PYXIB

Cy6xamic biceac'**“P¥, Cynparum I'yxa?**“, Pynasaun bxarradappsa

1ACD

'Micia Pamakpimna BiBekananga HaBuanbHO-goCmigHMI iHCTUTYT

*IHpiicbKuil TeXHONMOTiYHMI iHCTUTYT Pomap

ABTOpCBHKNMIT BKIAM: A — fU3aiiH KOCTimKeHHs; B — 36ip ganux; C - crarananis; D - migrotoska pykomucy; E - 36ip komTis

Pedepar. Crarts: 6 c., 5 Tab/1., 34 mKepena.

MeTo¥0 KOCTiTKeHHA 6Y/I0 IIPOBeeHHA OLiIHKY HaTilfHOCTI Ta TeXHIYHOI PUIATHOCTI cMapT-roagnHHKKa Polar V800 y mpo-

1eCi BUMIPIOBaHHSA Pi3HMX IPUTaMaHHUX KPUKETY PYXiB.

Marepianm Ta MeTogu. 3 METOI0 CKOPOYEHHA /10 MiHIMyMYy iHIMBifyanbHOI IMOXMOKM Ta YCyHEHHs MiKCy6'eKkTHOI Bapia-
OeNbHOCTI /11 BUKOHAHHS BCIX IIPUTAMaHHMX KPMKeTy PyXiB Oy10 BiniOpaHo juiie OAHOrO TPEHOBAHOIO Y0/I0BiKa-BOTIOHTEPA.
IToxasHuku BifcTaHi, ofep>xaHi 3a gorromororo Polar V800, mopiHioBanu 3 pakTUYHIMY BiIMITKaMM Ha HOJI.
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Pesynbraru. BUKOpucTOBYBaIM CTATUCTUYHMIT METOJ] IIePEBIPKYU HAMIIIHOCTI TECTY IJIAXOM CHiBCTAaBJI€HHA OKPEMUX J10TO
YacTHH, 1 6Y/I0 BCTAaHOBJIEHO, 1IJ0 TMTOKA3HUK «I'» JUIA 3MiIICHEHNX BUMipoBaHb fAopiBHIOE 0,93. [JoBipui iHTepBammu 95% Takox
Bii0MBAIOTb JOCUTD BMCOKMII OKA3HUK JOCTOBIpHOCTL. [I/I1 BUSHAYEHHA Ba/lifHOCT] IIbOrO HAOOPY JAaHMX BUKOPUCTOBYBAIN
MeTOi KpuTepianbHOl BamifHOCTI. By/o BcTaHOB/IEHO, 1m0 Koediuientn kopesnii ITipcona (r) mepe6yBaioTp y fianasoHi Bif
0,86 1o 0,99. Byno BcTaHOB/IEHO, 1[0 IPOrHO30BaHa HallKpalla eMIipiyHa KpyBa JIiHIHOI perpecii onucyerbcs Gopmynon
y=0,9722 X + 0,0046 (ne y = BuMipsiHe 3HaueHH:, X = GpakTN4Ha Bificranb Ha o). OgHodaKTOpHMIT fUCIepCiitHmit aHali3 i3 Ha-
CTYIIHMM anocTepiopHMM TecToM ThIOK, IPOBeieHi CTOCOBHO BUMIpsIHUX 3Ha4eHb PyXiB 6iry Ha 10 M, 6iry Ha 20 M Ta MOTPilTHOTO
6iry B37OBX ycbOro Iirda 3 ABOMa IIOBOpOTaMM Ha 180°, OKa3yl0Th MaKCHMMaJIbHY CTATMCTUYHO 3HAYYILly Pi3SHMIIO 3 iHIIMMMU
IpUTaMaHHUMIY KPUKETY PyXaMy. YCTaHOBJ/IEHO, IO CepefHs BiICOTKOBA MOX1MOKa BMMIpPIOBaHHS CTOCOBHO BCIX IPUTaMaHHMX
KPMKETY PyXiB CTaHOBUTD -2,20 + 13,17.

BucHoBKu. Pesynbratyt HOCIi/keHHA OKa3yIOTb, 10 cMapT-TofguHHUK Polar V800 Mae mpuitHATHY TOYHICTb, HAJIMHICTD i
TeXHIYHY IPUAATHICTD A/ BYMIpIOBaHHs Pi3HUX IPMTAMAHHMX KPUKETY PYXiB i3 IeBHMMM 0OMEKeHHAMIM.

Kmrouosi croBa: Polar V800, GPS, HaziiliHiCTD, TeXHIYHA IPUATHICTD, IPUTAMAaHHI KPUKETY PYXIL.
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Abstract

The study purpose was to investigate the correlation between the objective results of measurements of somatometric
and physiometric indicators of physical development and the subjective indicators of its self-description for students

of 5th and 9th grades.

Materials and methods. The study was conducted in Lutsk secondary school 17 involving 120 secondary school
students (aged 10 and 15) as participants. Research methods: analysis of data of scientific and methodical literature,
normative-legal documents, programs on physical culture, pedagogical testing of physical fitness, methods of
mathematical statistics, E.V. Bochenkova test-questionnaire “Self-description of physical development”.

Results. The correlation analysis between the results in mobility tests for strength, endurance, coordination and
flexibility and self-assessment of these indicators by students of 5" and 9™ grades shows that they differ. The 9"
graders evaluate their physical abilities more objectively. This is due to gaining practical experience in physical
education classes. The inadequacy of self-assessment of physical abilities shows that insufficient attention is paid to
substantiating the importance of pedagogical control of physical fitness of students during the physical education

classes.

Conclusions. The study demonstrates the inadequacy of self-assessment of physical fitness by students, which
indicates the importance of theoretical presentation and practical implementation in physical education classes
of pedagogical control and self-control of physical fitness, which should be an incentive for boys and girls’ self-

improvement in physical education.

Keywords: students, middle school age, physical development, motor fitness tests, self-assessment, adequacy.

Introduction

Taking into consideration the psychological and peda-
gogical aspects of health, first of all, it is necessary to note
the importance of the emotional and evaluative components
of this phenomenon (Krutsevich, Pangelova, & Trachuk,
2019a,b). The value of society’s attitude to health is a guar-
antee not only of maintaining the current statistical level of
diseases but also of reducing it. Work aimed obviously the

© Bakiko, I, Krutsevych, T., Smoliuk, V., & Shevchuk, A.,
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promoting a healthy lifestyle among school children as one
of the key factors in improving the health of the population
is absolutely impossible with insufficient development of the
structure of understanding the value of health and its im-
pact on the holistic psychological system of the self-concept
(Bakiko, Radchenko, Faydevich, Chizh, & Konstankevich,
2003; Collins, Micheli, Yard, & Comstock, 2008; Trussell,
2009). The basic thesis of the theory of theself-concept for-
mation in general, and the development of adequate-realistic
self-esteem, in particular, in the context of the holistic de-
velopment of individuality and personality were reflected
and concretized in numerous investigations (Rogers, 1994;
Fromm, 1994; Tangney, Baumeister, & Boone, 2004). It is
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considered that the self-concept is a set of human ideas about
themselves, which is formed ontogenetically, including - and
on the basis of human ideas about their body (Bakiko, Sav-
chuk, Dmytruk, & Kovalchuk, 2021; Dedukh, 2018; Krasota,
Olkhovyi, & Romanchuk, 2014). This concept reflects the
aggregate idea of a human about the body, sensory, cognitive
aspects of the body in human consciousness, unconscious
aspects of the body, the physiological equivalent of the body,
as well as a number of categories of subjectivity of the body
existence.

The level of physical fitness and physical development
can determine certain components of the self-understanding
of the individual. This is due to one’s own conscious reflec-
tion and the experiences associated with that reflection. It
is possible to study human self-esteem among such compo-
nents. In the case understand this phenomenon comprehen-
sively, it is appropriate to study not only the psychological
aspects of self-assessment of physical development of stu-
dents, but also to determine the adequacy of self-assessment
of their physical fitness by comparing actual self-assessment
of students with self-assessment of physical development
and health (Bakiko, & Cherkashin, 2021; Bakiko, Dmitruk,
& Nikolaev, 2021; Bakiko, Savchuk, Dmytruk, & Kovalchuk,
2021).

The study of the properties of self-esteem, its adequacy,
self-awareness, structure and functions of the image of self-
understanding is not only theoretical but practical interest
in connection with the formation of life position of students
studying in secondary schools. Nowadays specialists focus a
lot of attention at physical culture and sports to improve the
control of physical development of students in the process
of physical education (Bakiko, Kovalchuk, & Ivanova, 2021;
Fedorenko, 2011; Dorsch, Smith, & McDonough, 2009).
However, self-assessment of physical development in terms
of physical fitness of students is a lack of scientific work.

The aforecited provisions indicate the relevance of the
research topic related to the solution of the issue, which is of
significant theoretical and practical importance for improv-
ing the system of physical education of schoolchildren.

Self-esteem is an element of self-knowledge, reflection,
which is characterized by emotionally rich assessment of
oneself as a person, one’s capabilities, critical attitude to
oneself and thus affects the effectiveness of human activity.
Self-esteem is formed during the development of children
and adolescents under the influence of society and can re-
flect their value orientations, which stimulate or suppress
activities aimed at self-development (Maevsky, 2016, 2019;
Marchenko, 2018).

Marchenko conducted the research with 5-11 grades. It
has been determined that in middle school age students have
an overestimated self-esteem with low physical activity, but
later the general level of self-esteem becomes more realistic
and critical of their own health and appearance. However,
the author did not conduct a correlation analysis between
objective indicators of mobility test results and subjective
indicators of self-assessment of the mobility for respondents
(Krutsevich, Marchenko, Trachuk, Priymak, Panhelova, &
Kholodova, 2021; Moskalenko, Yakovenko, Sidorchuk, &
Marchenko, 2019).

The need to study the self-assessment of physical condi-
tion and comparison with the actual performance of stu-
dents arose along with the need to examine the readiness

of 5% and 9t grades for self-control and self-improvement
through physical education and is important for determin-
ing the effectiveness of pedagogical control of physical fitness
at school, which should be an incentive to exercise both in
and in curricular and extracurricular forms (Barnett, 2008;
Olkhovyi, & Finohenov, 2015; dos Santos, Nevill, Burana-
rugsa, Pereira, Gomes, Reyes, Barnett, & Maia, 2018).

From the point of view of the scientists of age psycholo-
gy, there is an intensive formation of self-awareness in school
age to reorient external evaluation, adult opinion, academic
success on internal evaluation, on themselves, on their own
personal qualities. There is the emergence of psychological
discoveries, a system of values, orientation, priorities, goals,
relationships with adults and peers. These changes affect
various aspects of adolescents’ lives, including the process of
professional self-determination and psychological readiness
for independent living (Barnett, Lubans, Timperio, Salmon,
& Ridgers, 2018; Barnett, Telford, Strugnell, Rudd, Olive, &
Telford, 2019; Bolger, Bolger, O’Neill, Coughlan, O’Brien,
Lacey, Burns, & Bardid, 2021).

The purpose of the study is to investigate the relationship
between the objective results of measurements of somato-
metric and physiometric indicators of physical development
and subjective indicators of its self-description in students of
the 5t and 9th grades.

Materials and Methods

Study participants

The research was conducted in Lutsk secondary school
17 with the participation of middle school students in the
amount of 120 (5% grades — 60 (boys - 30, girls - 30), 9tk
grades — 60 (boys — 30, girls — 30). Their ages are 10 and 15
years. Informed consent was obtained from all students to
participate in this experiment.

Study organization

The following research methods were used to solve this
goal: analysis and generalization of data from scientific and
methodological literature, legal documents, physical edu-
cation programs; Bochenkova’s test questionnaire “Self-de-
scription of the physical development”; physical fitness test-
ing, anthropometric research methods, Rufier’s, Robinson’s
index and Martine-Kushelevsky functional test indicators;
correlation analysis; methods of mathematical statistics.

To study the individual profile of the physical self-under-
standing of the individual, Bochenkova’s test questionnaire
“Self-description of the physical development” was used
(Bochenkova, 2000). The proposed questionnaire consists
of 70 statements related to the field of physical development.
During the answers, students express their attitude to state-
ments about health assessment, coordination of movements,
physical activity, slimness, athletic ability, global physical
self-understanding, appearance, strength, flexibility, endur-
ance and overall self-esteem using one of six answer options.

The following somatometric indicators were used for
correlation analysis: body length (BL), body weight (BW),
vital capacity of the lungs (VCL), wrist dynamometry, body
mass index (BMI), vital index (VI), strength index (SI). An-
thropometric examinations of children were performed with

324



Bakiko, I., Krutsevych, T., Smoliuk, V., & Shevchuk, A. (2022). The Correlation Analysis Between Subjective and Objective Indicators of
Physical Development of Students of 5™ and 9* Grades

standard equipment according to the generally accepted and
unified method.

Physiometric parameters included measurements of
resting heart rate (RHR), blood pressure (SBP and DBP),
Robinson’s index (RI), Rufier’s test, Martine-Kushilevsky
functional test (MK test) and physical fitness: 30 meters run-
ning (5t grades), 60 meters running (9t grsdes), 500 meters
steady run (5% grades), 1500 meters (9t grades), flexion and
extension of the arms emphasis lying down, lifting the torso
to sit for 1 minute, long jump from a place, tilt the torso from
a sitting position, “Flamingo test”.

Statistical analysis

Mathematical processing of factual material was car-
ried out in order to interpret the results of pedagogical ex-
periments. The following mathematical procedures were
performed:

« estimation and characteristics of variational series
of parameters of representatives of different age and
gender groups, namely - the sum (X), arithmetic
mean of the variational series (r);

o comparison and determination of the significance
of differences between individual groups using Stu-
dent’s t-test at a level of significance not lower than
0.05;

o a pairwise correlation analysis between self-assess-
ment of physical development and somatometric and
physiometric indicators was carried out, on the basis
of which the indicators with the highest degree of
correlation were identified (r).

All data obtained during the study were processed using

statistical software packages “STATISTIKA 7.0” and EXCEL.

The research procedure was conducted in accordance
with the ethical standards of the responsible human rights
committee with the approval of the Department of Educa-
tion and Science of the Lutsk City Council and the written
consent of school principals and parents of respondents, as
evidenced by relevant documents.

Results

We notice the differences between the levels of correla-
tions between boys and girls of different ages were found
out in the comparison of the actual indicators of physical
development with the indicators of the test-questionnaire
“Self-description of physical development”.

The study of the correlations between self-esteem of
respondents of different ages and genders revealed some
differences in the interdependence of physical qualities,
health status, assessment of appearance and global self-un-
derstanding of the students.

In this case the 5% grade boys have the greatest correla-
tion with the strength index (SI) with self-esteem (r = 0.50,
p < 0.01). Correlation matrix SI with indicators of health,
coordination, strength, body shape, appearance is at an aver-
age correlation level within (r = 0.23-0.41).

The 5% grades cannot adequately assess their coordi-
nation skills. The concept of sufficient “physical activity”
for boys is associated with the perception of their physical
strength (r = 0.34, p < 0.05) and the number of attempts to
perform the “Flamingo” test (r = -0.34, p < 0.05). The boys

feel their “athletic ability” depending on their body length
(r = 0.34, p < 0.05), the higher is the stronger, the forces of
the right and left hands (r = 0.37, p < 0.05; r = 0.33, p < 0.05)
and “Flamingo” test (r = -0.36, p < 0.05).

Strength abilities in self-assessment are related to the
results of the Martine-Kushelevsky functional test (r = 0.30.
p < 0.05), strength index (r = 0.29, p < 0.05) and negative
correlation with the number of flexions and extensions of the
arms in the emphasis lying down (r = -0.32, p < 0.05), how-
ever, with a low objective result in the test, self-assessment
of strength training is inflated. Physical abilities such as flex-
ibility and endurance have no significant correlation with
mobility test results.

In general, the “self-assessment” of the physical develop-
ment of the 5% grade boys is based on the indicators of the
life index (r = 0.42, p < 0.01) and a strength index (r = 0.50,
p < 0.01). The highest average correlation coefficients be-
tween self-esteem and actual indicators of physical develop-
ment do not exceedr=0.19,p > 0.05 (self-esteem)ir=0.17,
p > 0.05 (slender of the body and athletic ability) (table 1).

Thus, fifth-grade girls demonstrated the highest level of
correlation of the parameters studied was recorded between
the Rufier Index, which characterizes physical performance
and assesses the functional state of the cardiovascular and
respiratory systems and the following indicators of the ques-
tionnaire “Self-description physical development™: “self-
esteem” (r = 0.49, p < 0.01), “body slenderness” (r = 0.49,
p <0.01), “appearance” (r = 0.45, p < 0.01), “movemen coor-
dination” (r = 0.37, p < 0.01), “strength” (r = 0.33, p < 0.05),
“flexibility” (r = 0.31, p < 0.05) and “health” (r = 0.28,
p <0.05).

According to the adequacy of self-assessment of physi-
cal fitness of 5% grade girls, we did not find significant cor-
relations between indicators of self-description of physical
development and real indicators of physical fitness of girls.

“Movement coordination” for the 5% grade girls was
compared with the results of motor tests: short distance run
4x9 m and “Flamingo” test, however, no significant correla-
tions were found between them, indicating some difficulty
in assessing one’s own coordination abilities. Girls feel their
athletic ability only through the Robinson’s index (r = 0.37,
p <0.01), which was used to assess the functional state of the
cardiovascular system. Indexes “strength” (r = 0.33, p < 0.05)
and “flexibility” (r = 0.31, p < 0.05) have a moderate correla-
tion with the results of the Rufier functional test. This fact
can not indicate the adequacy of self-esteem, because the
higher the Rufier index, the lower the physical capacity. “En-
durance” is correlated with body length (r = 0.33, p < 0.05)
and negative correlation with the Martine-Kushelevsky test
(r=-0.29, p < 0.05).

The highest average correlation coefficients between
self-esteem and actual indicators of physical development
do not exceed r = 0.18, p > 0.05 (body slenderness and ap-
pearance) and r = 0.15, p > 0.05 (coordination of move-
ments, strength and self-esteem), which indicates a low level
of adequacy of self-esteem of physical development of the 5t
grade girls (table 2).

Thus, we can say that the lack of significant correlations
with the results of motor tests and functional indicators, in-
dicates the low importance of pedagogical control of physi-
cal fitness in the process of physical education of 5t grade
students.
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Table 1. Correlation coeflicients of self-assessment of physical development and somatometric and physiometric indicators

of the 5th grade boys (n = 30)

Selfesteem Health Movement _physical sl]:)ljir Athletic Gl(e’})fal Appearance Strength Flexibility Endurance Self-esteem
g (i, coord activity ness abilities o 8 ty
BL 0.12 0.19 0.11 0.14 0.34 0.09 0.20 0.09 0.23 0.23 0.06
BW 0.10 -0.01 0.18 -0.18 0.07 0.03 0.02 0.18 -0.14 0.14 0.04
RHR 0.08 -0.06 0.04 -0.22 -0.09  -0.08 -0.18 0.05 -0.18 -0.13 0.12
SBP 0.22 0.10 0.31 0.15 0.29 0.14 0.12 0.14 -0.04 -0.07 0.35
DBP 0.07 0.16 0.23 0.15 0.27 0.13 0.21 0.22 0.06 0.21 0.18
VCL -0.11  -0.14 -0.23 -0.22 -0.20  -0.21 -0.19 -0.26 0.02 -0.11 -0.24
Rufier’s test -0.10 0.08 -0.08 0.14 0.13  -0.02 0.11 -0.02 0.22 0.17 -0.05
MK test 0.19 0.17 0.26 0.21  -0.07 0.19 0.20 0.30 0.03 0.12 0.23
BMI 0.07 0.10 -0.02 -0.09 0.08 0.05 0.05 -0.02 0.01 0.21 -0.25
VI 0.13 0.28 0.15 0.36 0.02 0.15 0.19 0.16 0.10 -0.16 0.42
SI 0.23 0.27 0.11 0.41 0.20 0.22 0.32 0.29 -0.01 -0.04 0.50
Robinson’s index 0.20 0.02 0.07 0.06 0.13  -0.06 0.03 0.03 -0.24 -0.13 0.19
30 metres run -0.07  -0.04 -0.10 -0.11  -0.19  -0.04 -0.10 0.02 0.03 0.09 -0.13
steady running 0.05 0.04 0.04 0.14 0.15 0.01 0.10 -0.08 0.01 -0.12 0.09
Flexion and
extension of the -0.35  -0.34 -0.24 -024  -025  -0.23 -0.22 -0.32 -0.01 -0.05 -0.34
arms
right hand strength 024  0.16 0.34 0.19 037 0.20 0.33 0.10 0.12 0.20 0.13
left hand strength -0.01 0.06 0.21 -0.01 0.33 0.11 0.14 -0.04 0.21 0.22 -0.16
Lifting the torso -0.13  -0.01 -0.08 0.07 -0.08 -0.12 -0.02 0.00 -0.03 -0.06 0.15
Distance jump -0.25  -0.19 -0.18 -0.24  -0.10  -0.18 -0.15 -0.10 -0.03 0.08 -0.25
Short dist run -0.21  -0.02 0.03 -0.21 012 -0.14 -0.10 -0.04 0.10 0.14 -0.10
Tilt the torso -0.01 0.17 -0.02 0.14 0.05  -0.04 0.03 0.01 -0.03 -0.19 0.21
“Flamingo” test -0.06  -0.17 -0.34 -0.22 -036  -0.19 -0.29 -0.14 -0.16 -0.23 -0.14
Total X 3.0 2.96 3.37 39 3.89 2.63 3.3 2.61 2.01 3.1 433
r arithmetic mean 0.13 0.13 0.15 0.17 0.17 0.11 0.15 0.11 0.09 0.14 0.19

Notice: r(,- 05 = 0.2731; 1, 01y = 0.354

The correlation results of ninth-graders’ testing show
the highest number of correlations (table 3). To start with
the analysis of the value of “health’, which in the imagina-
tion of students is significant and a priority. In particular,
a positive correlation was found between self-assessment
of “health” and the results of the following tests: vital in-
dex (VI), (r = 0.38, p < 0.01), strength index (SI) (r = 0.38,
p <0.01) and long jump from a place (r = 0.37, p < 0.01), and
a negative correlation with the Robinson’s index (r = -0.41),
RHR (r = -0.32), which suggests that with age, the adequacy
of self-esteem “health” becomes more real and in their imag-
ination is associated with the development of strength and
functionality of the human body, which is a positive factor
to form a healthy lifestyle. An analysis of the negative corre-
lations between subjective assessment of “health” and body
weight, length, and body lift shows that young men do not
associate these indicators with the impact on their health.

The next indicator of self-description of physical devel-
opment, which has strong correlations with many indicators,
is “coordination of movements”. There is a positive correla-

tion 3: SBP (r = 0.31, p < 0.05), DBP (r = 0.44, p < 0.01),
right hand strength (r = 0.31, p < 0.05), lifting the torso to sit
(r =0.31, p < 0.05) and tilt the torso forward from a sitting
position (r = 0.56, p < 0.01). But from these indicators we can
not judge the adequacy of self-assessment of this quality. Neg-
ative correlation is observed in short distance running 4x9 m
(r=-0.51, p < 0.01), Rufier’s test (r = -0.40. p < 0.01), steady
running (r = -0.37, p < 0.01), which is objective, because the
lower these indicators, the better the result in the tests.

The self-description of “physical activity” is significant
for 9th graders, as it is also closely correlated with many test
results.

There is a positive correlation with body weight (MT,
r=0.44,p <0.01), body mass index (BMI) (r=0.41,p < 0.01),
tilt the torso (r = 0.50, p < 0.01), negative correlation with the
Rufier test result (r = -0.45, p < 0.01), short distance runnun-
ing (4x9 m) (r = -0.46, p < 0.01), which can be considered
an adequate result of physical activity. But such positive cor-
relations 3 RHR (r = 0.46, p < 0.01), Robinson’s (RI) (r = 0.51,
p < 0.01). Negative correlation with vital and strength in-
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Table 2. Correlation coeflicients of self-assessment of physical development and somatometric and physiometric indicators

of the 5t grade girls, (n = 30)

Self-esteem

Health M(::’r:;nt I; lgls:lc;l sllzr(ii);r :I:Eiflt::z Gl‘e):)fal Appearance Strength Flexibility Endurance Self-esteem
Phys. train. esteem

BL 0.19  0.15 0.17 0.21 0.04 0.34 0.31 0.23 0.20 0.33 0.23
BW -0.06  -0.09 -0.01 0.03 0.08 -0.06 0.06 -0.13 -0.12 -0.06 0.06
RHR 0.04 -0.27 -0.09 -0.11  -0.06 -0.04 -0.15 -0.16 -0.11 -0.03 -0.17
SBP -0.15  -0.34 -0.16 -0.34  -0.08 -0.01 -0.27 -0.23 -0.23 0.02 -0.35
DBP 0.08  0.05 0.06 -0.02  -0.02 0.19 0.02 0.11 0.07 0.15 -0.02
VCL -0.31  -0.17 -0.14 -0.32 0.03 -0.15 -0.04 -0.22 -0.23 -0.13 -0.25
Rufier’s test 028  0.37 0.22 0.49 0.03 0.21 0.45 0.33 0.31 0.23 0.49
MK test -0.12 -0.17 -0.03 -0.34  -0.04 -0.23 -0.27 -0.22 -0.20 -0.29 -0.13
BMI 0.06  0.03 0.05 022 -0.08 -0.03 0.16 0.17 0.00 0.04 0.20
VI -0.13  -0.09 0.04 -0.37 0.16 -0.19 -0.24 -0.29 -0.14 -0.31 -0.12
SI -0.07  -0.23 0.05 -0.32 0.17 -0.10 -0.22 -0.23 -0.08 -0.13 -0.12
Robinson’s index 0.07  0.08 0.20 -0.08 0.37 -0.04 -0.08 0.04 0.11 -0.16 0.02
30 metres run 0.03  0.08 0.09 0.02 0.05 0.20 0.15 0.12 0.11 0.19 0.06
steady running 0.00 -0.05 -0.06 0.05 -0.04 -0.14 -0.07 -0.09 -0.09 -0.13 0.02
Flexion and extension -0.04 -0.24 -0.08 -0.21  -0.06 0.07 -0.17 -0.13 -0.14 0.06 -0.22
of the arms

right hand strength 0.02 -0.05 -0.02 0.08 -0.02 0.01 0.11 0.00 0.03 0.09 0.07
left hand strength -0.02  -0.04 -0.03 0.01 0.04 -0.09 0.06 -0.03 0.05 -0.03 0.01
Lifting the torso -0.07  -0.25 -0.17 -0.15  -0.14 -0.12 -0.20 -0.17 -0.15 -0.03 -0.19
Distance jump -0.04  0.16 0.02 0.09 -0.21 -0.07 0.18 0.16 0.07 0.15 0.16
Short dist run 0.15 -0.10 0.07 -0.13 0.15 -0.12 -0.21 0.03 -0.06 -0.15 -0.16
Tilt the torso 0.01 0.22 -0.01 025 -0.13 0.09 0.29 0.16 0.15 0.16 0.24
“Flamingo” test 0.04 -0.20 -0.05 -0.16 0.06 -0.06 -0.26 -0.14 -0.17 -0.12 -0.18
Total 2 198 338 1.83 4.0 2.06 2.56 3.97 3.39 2.82 2.99 3.47
I arithmetic mean 0.09 0.15 0.08 0.18 0.09 0.11 0.18 0.15 0.12 0.13 0.15

Notice: r(,- 05 = 0.2731; 1, - 01y = 0.354

dexes, hand strength, long jump indicate that physical activ-
ity loses its meaning when the all these indicators with low
results become more important instead.

The 9t grades athletic ability is more adequately associ-
ated with the relationship with the Rufier test (r = -0.308,
p <0.05), 60 m runnning (r = -0.24, p < 0.05), hand strength
(r =0.26, p < 0.05), lift the torso (r = 0.32, p < 0.05), short
distance running (4x9 m) (r = -0.66, p < 0.01), tilt the torso
(r=0.26, p <0.05).

Self-esteem of young people’s strength qualities has a
positive correlation with distance jump (r = 0.32, p < 0.05),
and left hand strength (r = 0.29, p < 0.05).

Researchers claim that boys’ self-assessment of physical
development is directly related to their strength and physi-
cal activity, girls - to their appearance and coordination of
movements (Danish, Forneris, Hodge, & Heke, 2004). In this
research, we also observe the fact of the self-esteem for girs
while becoming adult, which is influenced by the appearance
and slenderness of the body, becomes especially important
(table 4).

Self-assessment of “body slenderness” in girls corre-
lates with body length (BL) (r = 0.30, p < 0.05), the higher,
the slimmer girl, according to Martine-Kushelevsky test
(r=-0.41, p < 0.01) indicating physical fitness. They associ-
ate appearance with the Martin-Kushelevsky test (r = -0.33,
p <0.05) and Robinson’s index (r = 0.30, p < 0.05). Such data
is not informative for us and, unfortunately, we can not de-
termine the adequacy of girls’ self-esteem on the indicators:
“appearance”.

Girls” strength abilities correlate only with body length
(r =0.30, p < 0.05). No significant correlations were found
in the self-assessment of physical qualities such as “flexibil-
ity”, “endurance’”. Self-esteem of physical development cor-
relates with VCL (r = 0.30, p < 0.05) and there is a negative
correlation with the 60 m running (r = -0.30), tilt the torso
forward (r =-0.34, p < 0.05) and a balance exercise (r = -0.37,
p < 0.01).

The 9th graders demonstrated such indicators of self-
description of physical development as: “coordination of

movements’, “physical activity”, “sports ability” do not have
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Table 3. Correlation coeflicients of self-assessment of physical development and somatometric and physiometric indicators

of 9th grade boys, (n = 30)

Self-esteem

Health MZ‘:)T;m [;lgls:lc:;l sl]:ztiin :I::ﬁ:lt;: Gl(;})fal Appearance Strength Flexibility Endurance esSt‘:el:;n
Phys. train. ness esteem

BL -0.50 0.15 0.19 0.02 -0.13 -0.37 0.10 -0.14 0.23 0.27 0.00
BW -0.31 0.17 0.44 -0.11 0.07 -0.20 0.20 0.15 0.05 0.41 0.09
RHR -0.32 0.19 0.46 -0.25 0.04 0.20 0.13 0.38 -0.23 0.35 0.13
SBP 0.18 0.31 0.28 -0.21 0.26 0.24 0.11 -0.09 -0.04 0.18 -0.12
DBP 0.06 0.44 0.17 -0.44 0.34 0.32 0.06 -0.04 0.00 0.24 0.07
VCL -0.24 0.14 -0.16 -0.05 -0.25 -0.16 0.13 -0.38 0.19 0.04 -0.02
Rufier’s test 0.53 -0.40 -0.45 0.44 -0.38 -0.09 -0.06 0.01 0.04 -0.12 0.27
MK test -0.14 -0.21 -0.24 -0.01 0.05 -0.10 -0.23 -0.27 0.23 -0.31 0.17
BMI -0.19 0.14 0.41 -0.13 0.12 -0.10 0.20 0.21 0.00 0.37 0.12
VI 0.38 -0.22 -0.36 0.19 -0.03 0.07 -0.18 -0.22 0.06 -0.35 -0.20
SI 0.38 -0.06 -0.33 0.12 -0.13 0.16 -0.12 -0.09 -0.07 -0.37 -0.07
Robinson’s index -0.41 0.19 0.51 -0.12 -0.11 -0.01 -0.04 0.21 -0.09 0.30 -0.13
30 metres run -0.11 -0.01 0.03 0.02 -0.24 -0.26 -0.01 0.10 0.10 0.22 -0.26
steady running 0.00 -0.37 -0.16 0.21 -0.04 -0.04 0.00 0.29 -0.05 -0.23 0.08
Flexion and extension -0.13 -0.13 -0.09 0.30 -0.15 -0.38 0.05 -0.09 0.20 -0.03 0.07
of the arms
right hand strength -0.54 0.31 0.14 -0.39 0.26 0.18 0.09 -0.03 0.15 -0.12 -0.17
left hand strength 0.26 -0.35 -0.30 0.24 -0.04 0.09 0.00 0.29 0.02 -0.08 0.14
Lifting the torso -0.37 0.31 0.17 -0.19 0.32 0.06 0.16 0.04 0.21 0.16 -0.14
Distance jump 0.37 -0.35 -0.31 0.17 -0.05 0.22 -0.04 0.32 -0.07 -0.07 0.14
Short dist run 0.11 -0.51 -0.46 0.32 -0.26 -0.06 -0.05 0.14 0.08 -0.42 0.18
Tilt the torso -0.48 0.56 0.50 -0.37 0.26 -0.06 0.10 -0.21 0.05 0.23 -0.23
“Flamingo” test -0.05 0.11 0.20 0.04 -0.12 -0.28 -0.03 -0.26 -0.06 0.07 -0.04
Total 2. 6.06 5.63 6.36 4.34 3.65 3.65 2.09 3.96 2.22 4.94 2.84
I arithmetic mean 0.27 0.25 0.28 0.19 0.16 0.16 0.09 0.18 0.1 0.22 0.12

Notice: r(, 05y = 0.2731; 1, _ 01y = 0.354

any significant correlation with any indicator of physical
fitness. The highest correlation coefficients between self-
esteem indicators and actual indicators of physical develop-
ment do not exceed r = 0.15, p > 0.05.

Discussion

The results of the research demonstrate the self-assess-
ment of physical development with the physical fitness of
the 5% grade boys did not reveal any significant correla-
tions between such indicators as: “health”, “coordination of
movements’, global self-understanding, “Appearance”, “flex-
ibility” and “endurance”. “Physical activity” correlates with
boys’ strength abilities and has a negative correlation with
statistical balance. This means that the stronger the guy, the
more physically active he is. Balance is not a priority for
boys. Self-assessment of strength abilities has a correlation
with the Martine-Kushelevsky test, strength index and flex-

ion and extension of the arms while emphasis lying down.

The 5% grade girls demonstrated the highest correlation be-
tween the Rufier index and the following Physical Develop-
ment Self-Test Questionnaire: “health”, “cordination”, “body
slenderness”, “appearance”, “strength” and “self-esteem”.
Girls are more demanding of “body slenderness” and their
appearance.

The largest number of correlations in 9% grade boys fell
on the value of “health”, which is reflected in the follow-
ing indices: Rufie, vital and strength, as well as speed and
strength exercise. This fact demonstrates a positive guar-
antee of maintaining and leading a healthy lifestyle among
schoolchildren. There is an inflated self-esteem among young
people in the “coordination of movements”. The indicator of
self-description “physical activity” is significant for the 9t
grade students, but “body slenderness” is not a priority.

The highest average correlation coeflicients between
self-esteem and actual indicators of physical development
do not exceed r = 0.28, p < 0.05 (physical activity), r = 0.27,
p <0.05 (health) & r = 0.25, p < 0.05 (coordination of move-
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Table 4. Correlation coeflicients of self-assessment of physical development and somatometric and physiometric indicators

of 9t grade girls, (n = 30)

Self-esteem

Health M(:::;ZT:M l; l::’ls;:::;l sllzz:ier :l:ﬁiflt: G::})fal Appearance Strength Flexibility Endurance Self-esteem
Phys. train. ness esteem

BL 0.04 -0.02 -0.06 0.30 0.11 0.00 0.21 0.30 0.16 0.12 -0.12
BW 0.04 0.05 0.03 -0.08 -0.16  0.00 -0.08 -0.13 -0.05 -0.06 0.03
RHR 0.07 -0.03 -0.02 0.05 -0.16  0.04 0.09 0.03 0.07 0.02 0.16
SBP -0.09 0.07 0.09 -0.23 -0.02  0.06 -0.15 -0.10 -0.09 0.03 0.12
DBP -0.16 0.18 0.08 0.03 -0.06  0.11 -0.16 -0.05 -0.02 -0.06 0.19
VCL 0.10 -0.14 -0.13 -0.26 0.15 021 -0.08 -0.14 0.01 0.04 0.30
Rufier’s test -0.18 0.12 -0.01 -0.07 0.03  0.20 -0.20 -0.24 -0.11 -0.17 0.09
MK test -0.19 0.05 0.13 -0.41 0.00  0.06 -0.33 -0.24 -0.20 -0.07 -0.10
BMI -0.01 0.04 0.06 -0.24 -0.16  0.00 -0.19 -0.27 -0.13 -0.12 0.09
VI -0.06 0.02 0.01 0.01 0.12  0.00 0.03 -0.07 -0.08 -0.06 -0.23
SI -0.03 -0.04 -0.03 0.03 0.14 -0.01 0.06 0.04 0.01 0.01 0.00
Robinson’s index 0.17 -0.05 -0.11 0.34 -0.04 -0.03 0.30 0.16 0.16 0.03 0.10
30 metres run -0.11 0.12 0.24 -0.22 -0.06 -0.25 -0.15 -0.22 -0.18 -0.13 -0.30
steady running -0.17 0.13 0.17 0.00 -0.06 -0.04 -0.16 -0.02 -0.09 0.01 0.09
Flexion and extension 0.03 -0.01 -0.02 0.21 -0.04 -0.08 0.11 0.08 0.06 -0.06 -0.20
of the arms

right hand strength 0.06 -0.16 -0.06 -0.16 0.08  0.05 0.08 0.06 0.01 0.06 -0.24
left hand strength 0.01 -0.08 -0.01 -0.12 0.02  0.07 0.04 0.09 0.04 0.05 -0.13
Lifting the torso 0.01 0.05 -0.11 0.22 0.00  0.04 0.08 -0.11 0.05 -0.17 0.02
Distance jump 0.15 -0.20 -0.15 0.01 0.14  0.04 0.17 0.02 0.09 0.03 -0.02
Short dist run -0.21 0.19 0.22 0.06 -0.15  -0.23 -0.13 -0.22 -0.19 -0.17 -0.09
Tilt the torso -0.02 0.01 0.10 -0.12 -0.09  -0.15 0.03 0.15 -0.09 0.11 -0.34
“Flamingo” test -0.09 0.13 0.09 0.06 -0.15  -0.20 0.03 -0.01 -0.13 -0.07 -0.37
Total 2 2.0 1.89 1.93 3.23 1.94 1.87 2.86 2.75 2.02 1.65 3.33
I arithmetic mean 0.09 0.08 0.08 0.14 0.08  0.08 0.13 0.12 0.09 0.07 0.15

Notice: r(,- 05 = 0.2731; 1, - 01y = 0.354

ments), indicating a low level of adequacy of self-esteem of
physical development of the 9t grade students. Self-esteem
of appearance and slenderness of the body becomes espe-
cially important for girls while becoming adult.

Thus, the adequacy of self-assessment of physical devel-
opment in terms of physical fitness becomes more objective.

The results of our study of age and gender characteristics
of students’ attitudes to their physical self-understanding
coincide with the results of Bochenkova’s research E. B. (Bo-
chenkova, 2000). The author also studied the self-esteem of
young men and women. Boys rate their physical abilities
higher than girls. But the general self-esteem of girls is in-
flated. While studying the age characteristics of self-descrip-
tion of physical development (Krutsevich & Bakiko, 2020)
we can notice for boys of middle school age in comparison
to boys of senior school age the value of self-description is
higher in 8 out of 11 indicators. Boys grades 5-7 have higher
self-esteem scores than boys grades 10-11 (grades 10-11).
At the same time, the general self-esteem of boys is higher

than that of girls. This result of the study coincides with the
data of Ilin (2013). The author notes that boys in the 5t and
9th grades are generally more satisfied with their appearance
and give it a higher grade than girls. Sitnikov also claims that
boys rated their physical characteristics much higher than
girls. They attach great importance to their own physical
self-understanding (Sitnikov, 2001). But such scientists as
Stepanova (2012) and Federikin et al. (2021), according to
the results of studies of students’ self-description, claim that
self-esteem and the level of harassment do not have a gender
difference in middle school age. They also argue that chil-
dren’s physical development does not significantly affect self-
esteem. This contradicts the results of our previous research.

The adequacy of self-assessment of physical develop-
ment is associated with gaining practical experience in phys-
ical education lessons. Inadequacy indicates that in physi-
cal education lessons insufficient attention to substantiating
the importance of pedagogical control of physical fitness
of students. Performing mobility test in physical education
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lessons is used by the teacher in general to assess, and not
to determine the progress of student achievement in the
development of physical qualities in the process of specially
organized mobility. Therefore, students do not see the cor-
relation between the results of specific exercises and the de-
velopment of their physical abilities, ie pedagogical control
does not become an incentive for their self-development
and self-improvement. This explains the fact that scientists
(Tsybullska, 2019; Tkachenko, 2020) determine in their re-
search the lack of children’s motivation to increase physical
fitness in physical education.

Conclusion

Thus, the correlation analysis between the results in mo-
bility test for strength, endurance, coordination and flex-
ibility and self-assessment of these indicators by students of
the 5% and 9*h grades are differ. The 9t* graders evaluate their
physical abilities more objectively.

Studies have shown the inadequacy of self-assessment
of physical fitness of students, which indicates the impor-
tance of theoretical coverage and practical implementation
in physical education classes of pedagogical control and self-
control of physical fitness, which should be an incentive for
self-improvement of boys and girls in physical education.
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AHAIJI3 B3AEMO3B'A3KIB CYB’'EKTUBHUX | OB’€EKTUBHUX MOKA3HUKIB
®I3NYHOIo PO3BUTKY LLKOJNIAPIB 5-UX TA 9-UX KJTACIB

Irop Bakiko'*®“PE, Terana Kpynesuy?**“PE, Bagum Cmomrok*PE, Auppiit llleBuyk*?

!JTyubKuil HaljiOHa/IbHMIA TeXHIYHNIT YHIBEpCUTET

*HarjioHaibH1it yHiBepcuTeT (i3NYHOro BUXOBAHHS i CIIOPTy YKpaiHu
*BonmHChKUIT Hal[iOHA/IbHWI YHiBepcuTeT iMeHi Jleci YkaiHKM

ABTOpPCHKMI BKIAJ: A — Au3aitH gocnipkenHs; B — 36ip ganux; C — crataHanis; D — migroroska pykorcy; E — 36ip kowrtis

Pedepar. Crarts: 10 c., 4 Tabn., 34 mxepena.

Mera: ZOCTiZNTY B3a€MO3B 130K MDK 00’ €KTUBHMMI pe3yabTaTaMyi BUMIpiB cOMaTOMeTpUYHNMX i ¢isioMeTpraHmx
IIOKa3HYKIB (i3sMYHOTO POSBUTKY Ta Cy6 €KTMBHUMM IIOKa3HMKAMI JIOr0 CAMOOIINCY Y LIKOJAPIB 5-MX Ta 9-MX K/IaciB.

Marepian i metogu. Jlocmifi)KeHHA TPOBOAUINCH Y 3aTalbHOOCBITHIN 1mKom Ne 17 m. JlynbKa 3a y4acTiO y4HiB
CepeHbOro LIKibHOrO BiKy y Kinbkocti 120 yuHiB (Bik 10 Ta 15 pokis). MeToau BOCTiIXeHH: aHa/I3 JaHNX HAyKOBO-
METORMYHOI TiTepaTypy, HOPMAaTUBHO-IIPABOBMX HOKYMEHTIB, IporpaMu 3 GpisiyHoI KyJIbTypH, Iefaroriyie TecTyBaHHA
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bi3nyHOI MiATOTOBIEHOCTI, METOAY MAaTeMAaTMYHOI CTATUCTMKY, TeCT-ONUTyBanbHUK €.B. Bouenkosoi «Camoomuc
bi3sMYHOTrO PO3BUTKY».

Pesynpratu. IlpoBenennit KopenAniiinmii aHanis MiXX pe3ylIbTaTaMM y PYXOBMX TeCTaX Ha CUIY, BUTPUBAICTh,
KOOPAMHALIIIO i FHYYKIiCTb Ta CAMOOLIIHKOIO X IOKa3HVKIB YYHAMY 5-MX Ta 9-UX KJIaciB BifipisHAIOTbCA. Bibi 06’ eKTHBHO
OL[IHIOITD CBOI GismyuHi 3mi6HOCTI WKOAPi 9-TO kmacy. Le [I0B’I3aHO 3 HaOyTTAM IPaKTUYHOTO JOCBifly Ha ypoKax
¢isuanOI0 KynbTypoto. HeagexBarHiCTh caMooniHky (isvaHMX 3/i6HOCTEN CBiAYNTD, [0 Ha YPOKaX (i3NdHOI KyIbTypH
HEeJOCTATHBO YBAarM MPUJIMAETHCS OOIPYHTYBAaHHIO 3HAYEHHs IMEfArorivyHOro KOHTPOIK (isMuHOI MiATOTOBIEHOCTI
LIKOJIAPIB.

BucnoBku. [IpoBeneHi HOCTiIKeHHA BUABMIN HeafjeKBaTHICTb caMOOLHKY (i3M4HOI MiATOTOBIEHOCT Y4HIB, 110
CBifYMTb PO BaKJIUBICTb TEOPETUYHOTO BMUCBITICHHSA i MPaKTUYHOrO BIPOBAKEHHA B YPOKU (isU4HOI KYyIbTYpU
IIKO/ISIPIB PO3JITY IEFarorivHOr0 KOHTPOJIIO i CAMOKOHTPO/IIO (i3MYIHOI MifrOTOB/IEHOCTI, SIKUIT MA€ Oy TV CTUMYIOM AJISI
CaMOBJIOCKOHAJIEHHSI X/IOMIiB i ZiBYAT B IIpOIeci Qi3MIHOrO BUXOBAHHS.

KnrouoBi cnoBa: yuHi, cepenHilt WKinbHMIT BiK, Qpi3NIHMIT PO3BUTOK, PyXOBi T€CTH, CAMOOLIHKA, a[leKBaTHICTb.
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Abstract

Study purpose. The aim of this study was to verify the effect of three sessions of aerobic training, for a period of

12 weeks, on VO,max and on the distance covered during the test.

Materials and Methods. Fifteen sedentary males were recruited in this study. VO,max was investigated using
Cooper test. Aerobic intervention lasted for 12 weeks. The exercise the subjects were performing for the first 6 weeks
was supervised aerobic training, 3 times per week at 60-75% of heart rate max (HRmax) (The first two weeks at
60-65% HRmayx, third and fourth week at 65-70% HRmax, fifth and sixth week at 70-75% HRmax). Afterwards, the
subjects continued supervised aerobic training for 6 weeks until the twelfth week at 70-75% HRmax.

Results. After 8 weeks of aerobic training, a significant increase in distance covered during the Cooper test

(p < 0.001) and a significant increase in VO, max (p < 0.001) were observed.

Conclusions. In this study, it was found that 12 weeks of aerobic training have a positive impact on VO,max
improvement and, therefore, completing 3 sessions of this type of training per week has a positive impact on aerobic

parameters.

Keywords: aerobic exercise, aerobic training, VO,max, Cooper test, aerobic program.

Introduction

The aerobic exercise is frequently used to promote car-
diorespiratory and musculoskeletal fitness, and it is now also
well-established that it exerts powerful effects on the brain
(Mang et al., 2016, Kramer et al., 2018; Cirillo et al., 2009).
These aerobic exercise effects on the brain include an impact
on neuroplasticity and have been investigated in terms of
chronic effects related to with long-term aerobic exercise
training (Cotman et al., 2002; Moscatelli et al., 2016).

The inherent advantages of physical exercise stem from
an increase in cardiac output and an enhancement of the

© Moscatelli, F, Polito, R., Porro, C., Eronia, S., Sessa, E,
Monda, M., Cibelli, G., Monda, V., Messina, G., &
Valenzano, A., 2022.
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innate ability of muscles to extract and utilize oxygen from
the blood. This benefit is further compounded by the benefit
physical exercise has on high-density lipoprotein cholesterol
(HDL-C) (Williams et al., 1996), adipose tissue distribution
(Schwartz et al., 1991), increased insulin sensitivity (Rosen-
thal et al., 1983), improved cognitive function (Spirduso
1980), enhanced response to psychosocial stressors (Mc-
Donnel et al., 2013), as well as a determent of depression.
With the benefit of physical exercise well established, the
question remains which type of exercise provides the most
effective and efficient means to help deter CV disease.

The American College of Sports Medicine (ACSM) de-
fines aerobic exercise as any activity that uses large muscle
groups, can be maintained continuously and is rhythmic
in nature (Haskell et al., 2007). As the name implies, mus-
cle groups activated by this type of exercise rely on aero-
bic metabolism to extract energy in the form of adenosine
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triphosphate (ATP) from amino acids, carbohydrates and
fatty acids. Examples of aerobic exercise include cycling,
dancing, hiking, jogging/long distance running, swimming
and walking. These activities can best be accessed via the
aerobic capacity, which is defined by the ACSM as the prod-
uct of the capacity of the cardiorespiratory system to supply
oxygen and the capacity of the skeletal muscles to utilize
oxygen (Ludyga et al., 2016). The criterion measure for aero-
bic capacity is the peak oxygen consumption (VO,), which
can be measured either through graded exercise ergometry
or treadmill protocols with an oxygen consumption analyzer
or via mathematical formulas. The value of peak VO, can
be appreciated by a study performed by Vaitkevicius et al.
(1993), in which the VO,max was calculated along with oth-
er dimensions, to conclude that higher physical conditioning
status was directly correlated with reduced arterial stiffness.
It is now customary to attend equipped sports centers about
three times a week, therefore the aim of this study was to
verify the effect of three sessions of aerobic training, for a
period of 12 weeks, on VO,max and on the distance covered
during the test.

Material and Methods

Participants

Fifteen male wererecruited in this study (Age: 24.5 £ 2.1 years;
Height 175.1+3.2 cm; Body mass 73.2£3.3 Kg). The subjects
involved in the study were students of the University of Foggia
(Italy). All subjects were sedentary, which was defined as engag-
ing in <60 min of exercise/week. The local Institutional Ethics
Committee approved the study. Participants were provided both
written and oral information regarding the possible risks and
discomforts and were ensured that they were free to withdraw
from the study at any time.

Aerobic Cooper’s test

The VO,max can be measured in different ways and
is generally detected through the use of indirect tests such
as the 12-minute Cooper (CRT) run test. This is one of the
most popular tests and only takes one meter to determine
the distance traveled in 12 minutes (Bandyopadhyay 2015)
India, to bypass the exhaustive and complicated protocol of
direct estimation of VO,max. Eighty-eight sedentary male
university students recruited by simple random sampling
from the University of Calcutta, Kolkata, were randomly as-
signed to the study group (N = 58). The test was performed
on a 400 meter track and the subject underwent a test before
becoming familiar with the nature of the experiment a few
days before the actual day of the test. Subjects who lost part
of the procedure were asked to cover the maximum possible
distance by walking / running for 12 minutes.

After 12 minutes the subjects were asked to stop run-
ning / walking immediately. Thus the total distance in meters
covered after 12 minutes by the experimental subjects was
recorded. VO,max was predicted using the following for-
mula: VO,max (ml / kg / min) = (22,351 x distance traveled
in kilometers) -11.288.

The evaluation of VO,max was performed before train-
ing (TO) and after 4 weeks (T1), 8 weeks (T2) and after 12
weeks (T3) respectively.

Aerobic training protocol

Aerobic intervention lasted 12 weeks. The exercise
subjects were completed with a 6 weeks supervised aero-
bic training, 3 times per week at 60-75% of heart rate max
(HRmax) (The first two weeks at 60-65% of HRmax, third
and fourth week at 65-70% of HRmayx, fifth and sixth week at
70-75% of HRmax). After that, the subjects continued super-
vised aerobic training for 6 weeks until the twelfth week at
70-75% of HRmax. Each session started by 10 min of warm
up, 30-40 min of aerobic exercise and 5-10 min of cool down
activity. Aerobic exercises included running on flat surface
with no slope. The intensity of the activity of any person was
controlled using the Polar heart rate tester (made in the US).
The training was carried out at the Sports Medicine Center
of The University of Foggia (Italy).

Statistical analysis

The statistical analysis were performed used R Project
for Statistical Computing software (version 3.1.0). Means
and SDs were calculated for each of the analyzed variables
and statistical significance was set at p < 0.05. The Shapiro-
Wilk test was used to verify the normal distribution of vari-
ables. Data collected from the participants were compared
by means of one-way repeated measure ANOVA, followed
by Tukey’s multiple comparison post hoc test and linear re-
gression analysis.

Results

The ANOVA show significant differences in Cooper’s
test (m) (F, 56 = 17.16; p < 0.001). The distance covered by
the subjects changed from a starting mean value of 1993.26m
(£257.60) before the beginning of the aerobic training, to a
mean value of 2274.70m (+178.25) after 4 weeks of aero-
bic training, to a mean value of 2359.30m (£199.75) after
8 weeks of aerobic training, to a mean value of 2525.10m
(+184.80) after 12 weeks of aerobic training (Fig. 1).
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Fig. 1. Distance covered by the subjects during cooper’s test:
m = meters; TO= before the beginning of the aerobic training;
T1 = after 4 weeks of aerobic training; T2 = after 8 weeks
of aerobic training; T3 = after 12 weeks of aerobic training;
#*p < 0.01; **p < 0.001.
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The ANOVA show significant differences in VO,max
(Fg3,56= 17.16; p < 0.001). The VO,max changed from a starting
mean value of 33.26 (ml/kg/min) (+5.76) before the beginning
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of the aerobic training, to a mean value of 39.55 (ml/kg/min)
(£4.00) after 4 weeks of aerobic training, to a mean value of
41.45 (ml/kg/min) (+4.45) after 8 weeks of aerobic training,
to a mean value of 45.10(ml/kg/min) (+4.15) after 12 weeks
of aerobic training (Fig. 2).
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Fig. 2. VO,max calculated after Cooper’s test: TO = before the
beginning of the aerobic training; T1 = after 4 weeks of aerobic
training; T2 = after 8 weeks of aerobic training; T3 = after
12 weeks of aerobic training; **p < 0.01; ***p < 0.001.

Discussion

The results of this study show that aerobic training done
at a frequency of three times a week has a positive impact
on the improvement of VO,max and the distance covered
during the Cooper test. These results show that it is enough
to carry out 3 training sessions to have positive effects on the
level of physical efficiency and, consequently, an improve-
ment in health conditions with a reduction of risk factors
related to physical inactivity. Our results are in line with the
guideline by the World Health Organization (WHO) that
provided activity recommendations based on three different
age groups: Ages 5-17, 18-64, and > 64 years of age. In the age
group of 5-17 years, individuals should accrue at least 60 min
of moderate activity daily. Those in the group of 18-64 years
should perform at least 150 min of moderate activity or at
least 75 min of vigorous activity throughout the week. Fi-
nally, individuals above the age of 65 years are recommended
similar length and intensity exercise programs as the prior
group, but with a focus on activities to help enhance bal-
ance and to prevent falls. The inherent advantages of physical
exercise stem from an increase in the cardiac output and an
enhancement of the innate ability of muscles to extract and
to utilize oxygen from the blood. This benefit is further com-
pounded by the benefit physical exercise has on high density
lipoprotein cholesterol (HDL-C) (Williams 1996).

An important meta-analysis showed a decrease in the
risk of all cardiovascular (CV) outcomes and diabetes mel-
litus incidence with increasing levels of physical activities
(Whaid et al., 2016). Another meta-analysis suggested that
high level of leisure time physical activity had a beneficial
effect on CV health by reducing the overall risk of incident
CHD and stroke among men and women by 20% to 30%,
while moderate level of occupational physical activity might
reduce 10% to 20% risk of CVD (Li et al., 2012). Further-
more, cardiac rehabilitation, which is physical exercise based
(Mampuya et al., 2012; Kaminsky et al., 2013; Messina et al

2015; Monda et al., 2017) is a promising field which showed
a favorable outcome among patients with heart failure and
post CVD events (Moscatelli et al., 2021; Monda et al., 2017;
Moscatelli et al., 2020).

Conclusion

In conclusion, our data seem to show that aerobic train-
ing carried out regularly three times a week can have a posi-
tive impact on the improvement of the physical efficiency of
sedentary subjects and, consequently, there can be signifi-
cant reductions in risk factors related to sedentary lifestyle.
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ABAHAAOUATb TUXHIB AEPOBHUX TPEHYBAHDb AJ1A NOKPALLEHHA
NOKA3HUKA MAKCUMAJIbHOIO CMOXXUBAHHA KUCHIO (VO,max)
B MOJIOAUX HOJIOBIKIB, AKI BEAYTb MAJIOPYXJINBUI CMOCIB XXUTTA

diopenno Mockaremni'APE, Pita ITonito'?, K'sspa Iloppo'®°, Capa Eponisa'®>,

®dpanvecko Cecca'®®, Mapuennino Monpa**P, [I>xyzenne Yibemni'sP,

Binuenio Monpga?A?; [Ixkoanni Meccina'At, Auna Banenmano'c?

"Yuisepcurer Qomxa

*YuiBepcuret imeni JIyimki Bansitenni B Kammanii

ABTOpPCHKNMI BKIAJ;: A — Au3aiiH gocnipkenHs; B — 36ip ganux; C - cratananis; D — migroroska pykormcy; E — 36ip komtis

Pedepar. Crarrsa: 5 c., 2 puc., 25 pKepert.

Merta ociKeHHs. MeToI0 HOCTiIKeHHs OY/I0 IlepeBipUTY BIUIMB aepOOHNUX TPEHYBAHb IPOTATOM 12 TIDKHIB, 110 3 3aHATTS
Ha TVDKJIEHb, Ha OKAa3HMK MaKCHMAa/IbHOTO cloKMBaHHsA KucHI0 (VO,max) Ta Ha BiICTaHb, Ky HONAI0Th YYaCHUKM IIij] 4ac TeCTy.

Marepianu ta Metogu. o y4acTi B I[bOMY JOCTIIKeHHI 6y/I0 3amydeHo 15 40NMOBIKiB, AKi BeLyTh MaJOPyXIMBUII CIIOCiO
xurTa. [lokasank VO,max gocnipkysamy 3a gormomoromo tecty Kynepa. AepobHe BTpyJaHHS TPMBamO NPOTATOM 12 TYDKHIB.
BrpaBamu, sAKi yYaCHUKM BUKOHYBa/IM IIPOTATOM 6 TYDKHIB, Oy KOHTPO/IbOBaHI aepoOHi TpeHYBaHH, 3 pasy Ha TIDKIEHD 3a
inTeHcuBHOCTI 60-75% MakcumanbHol YCC (HRmax) (mepii Ba TVOKHI — 3a iHTeHCHMBHOCTI 60-65% Makcumanbaol YCC, Tperiit
i yeTBepTUIl TYDK/IEHD — 32 IHTEHCUBHOCTI 65-70% Makcumaabaoi YCC, w'sTnit i mocTuit TYOKAeHDb — 3a iHTeHcuBHOCTI 70-75%
makcumanpHoi YCC). ITic/st 1boro yYacHUKM IIPOJOBXKYBaIM KOHTPO/IbOBaHI aepOOHi TPeHyBaHH IIPOTATOM 6 TYDKHIB 10 Ba-
HaIIATOTO TVOKHA 3a iHTeHCcuBHOCTI 70-75% MakcumanbHol YCC.

Pesynbratu. ITicis 8 T KHIB aepoOHMX TPeHYBaHb CIIOCTEPIiranocs 3HauHe 301/IblIeHHs BiICTaHi, AKy yYaCHUKM OJIA/IN
nig gac nposegenns Tecty Kymepa (p < 0,001), i cyTTeBe 3pocTaHHs HOKa3HMKA MaKCHMa/IbHOTO CHOXKMBaHHA KucHi0 VO,max
(p <0,001).

BucHoBKu. 3a pe3y/nbTaTMI 1IbOTO BOC/I/IKEHHA 6yno BCTAHOBJIEHO, IO 12 TIOKHIB aep06HMX TpeHyBaHb IIO3UTUBHO BIIN-
BAaIOTb Ha ITOKPAIeHHs OKa3HMKA MaKCUMa/IbHOTO CIIOKMBAaHHA KicHI0 VO,max, a 0TxKe, BUKOHAHHSA TPEHYBaHb IIbOIO THUITY
0 3 3aHATTS Ha TYDK/EHDb IO3UTVUBHO BIUIMBA€E HAa aepOOHI IIOKa3HMUKIL.

KinouoBi cnoBa: aepo6Hi Bpasy, aepo6Hi TpeHyBaHH:, MakcuMaibHe ciokuBanHs kncHio (VO,max), rect Kynepa, mpo-
rpaMa aepOOHUX TPEHYBaHb.
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Abstract

Study purpose. The purpose of this study was to determine whether there is an effect of distance learning on the

readiness of physical education teachers in coastal areas.

Materials and methods. This study used an experimental method with one group pre-test-post-test design.

The research participants were physical education teachers in junior high schools in coastal areas (n = 60). Primary
data collection to measure teacher readiness was the Online Teaching Readiness Survey consisting of 41 questions
with a validity level of 0.76 and a reliability of 0.91. Secondary data collection was performed using literature study.
Results. The results of the paired sample t-test showed 0.754 > 0.01, indicating the data variance was the same. By
looking at the assumed equal variances, the significance result shows that 0.000 < 0.01 (confidence interval = 99%),
then HO is rejected. Based on the data, there are 10 teachers or 16% who are ready to carry out distance learning,
36 teachers or 60% are not ready, and 14 teachers or 24% are unprepared.

Conclusions. There is an impact of distance learning on the readiness of PE teachers in coastal areas. The effect

in question shows the unpreparedness of PE teachers in implementing distance learning. The recommendation from
the findings is that teachers need virtual learning training and adequate support to succeed in distance learning.
Keywords: physical education, coastal areas, distance learning, readiness, teaching.

Introduction

In the Special Province of Yogyakarta, there are 3 regen-
cies with coastal areas, namely Gunungkidul with 8 coastal
villages, Kulonprogo there are 4 coastal areas and Bantul
has 2 coastal area (Khakhim et al., 2021). Coastal areas are
identical with limited educational infrastructure, especially
in implementing distance learning due to the COVID-19
pandemic (Nurhayati, Aisah & Supriatna, 2020). Qualified
human resources and technology are needed for the smooth
running of distance learning programs. For this reason, it
is important to know the readiness of each region in imple-
menting distance learning, including in coastal areas. The
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Indonesian government itself has officially determined that
education is carried out by distance learning (Kemendikbud,
2020). Teachers are faced with the reality of adapting teach-
ing in a short period of time regardless of their readiness.
For physical education (PE) teachers who teach physi-
cal activity, the virtual teaching burden becomes greater
(Gonzalez-Calvo et al., 2020). PE lessons are identical to
direct teaching, namely by physical interaction within the
framework of physical activity between teachers and stu-
dents (Koutaya, 2020). Indeed, this condition is a challenge
for both teachers and students in carrying out the new or-
der of education (Burki, 2020). But the obstacles faced are
certainly very large related to the readiness of teachers to
implement virtual learning. So it is very necessary to see
how prepared teachers are in carrying out distance learning,
especially in coastal areas with limited infrastructure and
other factors that do not support. Based on this, PE teach-
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ers need to have the readiness of both technology and new
competencies to face distance learning (Hortigiiela-Alcala,
Hernando-Garijo & Pérez-Pueyo, 2021).

For the implementation of distance learning, the prob-
lems that arise are not only related to “unusual” learning, but
also technical matters such as teachers who are not prepared
when dealing with educational technology and servers that
are overwhelmed when study hours are at peak load so that
access becomes difficult. slow. Not to mention the element
of motion that must be considered and corrected directly by
the teacher becomes constrained because it has to go through
technology first (Calabuig-Moreno et al., 2020). PE becomes
a complicated lesson when run remotely even with the help of
technology (Kirk, 2020). This condition will certainly make it
difficult to acquire basic skills and good physical fitness as the
goal of PE, lifelong fitness (Hordvik, MacPhail & Ronglan,
2019). However, distance learning will not run optimally,
especially in the development of motor aspects which is the
main domain of PE (Richards et al., 2020). Learning objec-
tives have experienced a shift from the motor domain to the
cognitive domain (MacPhail & Lawson, 2020). In the aspect
of PE facilities as learning support it is impossible for each
individual to provide (Azhari & Fajri, 2021).

Because to be able to carry out distance learning requires
qualified supporting facilities (Schneider & Council, 2021).
Good learning should provide adequate learning facilities,
both study rooms, lighting, and complete equipment (Craw-
ford et al., 2020). So in this case, distance learning facilities
are everything that should be available. However, not all ar-
eas have adequate facilities, including in coastal areas (Sama-
di & Lestariningsih, 2018). This is supported by the survey
results that 29% of the Indonesian population does not have
a mobile phone. As many as 28% of the population have
ordinary cellphones but cannot support the implementation
of e-learning, and only 42% have smartphones (Koesnandar,
2020). The problem of lack of electronic device ownership fa-
cilities for e-learning was also reported to be only 40.5% (Ke-
mendikbud, 2020). With many learning barriers, especially
in the application of learning applications such as zoom,
google class, google meet, of course the disadvantaged are
the students (Adedoyin & Soykan, 2020; Alea et al., 2020).

Coastal areas that are far from the city center and far
from the reach of provider networks will certainly be ham-
pered in learning (Firman & Rahayu, 2020; Rashid et al.,
2020). This problem is experienced by many teachers who are
in coastal areas. Thus learning activities do not run smoothly
(Moorhouse, 2020). According to Burges’ concentric theory
of urban spatial structure, the coastal area is an area along
the coast which is the center of fishery, production, service
activities and not as an educational area (Wirawan & Tambu-
nan, 2018). By paying attention to the theory of urban spatial
structure, it can be understood that access to education in
coastal areas is much different from that in downtown areas.
In this study, the coastal areas referred to are districts located
on the coast and far from access to the city center.

Materials and methods

Participants

The research participants were 60 PE teachers from ju-
nior high schools who carried out distance learning in coastal

areas with details of 30 teachers from Gunungkidul Regency,
20 teachers from Kulonprogo Regency and 10 teachers from
Bantul Regency. All teachers are members of teacher asso-
ciations in each district. The research sample was selected
by cluster random sampling. The experimental test of the
implementation of distance learning will be carried out in
February-July 2021 (Table 1).

Table 1. Distance learning intervention activities in
experimental test

Session Variable PE Scope Materials Platform
1 Pretest
1  Readiness Gymnastics Floor exercise =~ Zoom
2 Readiness Game Soccer Zoom
3 Readiness Athletics Long jump Zoom
4  Readiness Rhythmic  Aerobic Zoom
gymnastics  gymnastics
5 Readiness Development Physical fitness Zoom
activities
6  Readiness Aquatic Breaststroke Google
swimming meeting
7  Readiness Martial arts Pencak silat Google
meeting
8  Readiness Health Personal health Google
meeting
9  Readiness Game Basketball Google
meeting
10 Readiness Athletics Relay run Google
meeting
2 Posttest

Research design

The research design used was an experimental one
group pre-test & post-test without a control group. The in-
tervention provided was in the form of distance learning for
junior high school PE materials for 12 weeks. The instru-
ment used to measure teacher readiness is the Readiness for
Online Teaching Survey which consists of 41 questions with
a validity level of 0.76 and a reliability of 0.91. Table 2 shows
the research design and intervention.

Table 2. Research designs and intervention

Experiment

Pre-test

Paired sample t-test

Questionnaire with 41 questions
Intervention 12 weeks distance learning
Post-test Questionnaire with 41 questions

Participants 30 coastal PE teachers from Gunungkidul Regency
20 coastal PE teachers from Kulonprogo Regency
10 coastal PE teachers from Bantul Regency

Data Collection

Collecting data in the form of a questionnaire as the
main data and literature study as secondary data. The data
collection procedure is by selecting PE subject matter in the
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Table 3. Teacher readiness questionnaire in distance learning

Variable Factor

Indicator

Technical skills

Skills to use internet network
Skills in using software and applications
Skills in using social networks such as twitter, facebook

Skills in using learning platforms such as zoom, google.

] Experience with teaching and distance learning
Readiness

Distance learning planning skills
Distance learning management skills

Distance learning assessment skills

Attitude towards distance learning

Attitude of trust towards the success of distance learning
Provide support for the continuation of distance learning

Get comfortable with distance learning

Time management and time commitment

Time management skills

Time commitment skills

8th grade junior high school curriculum taught in the zoom
meeting or google meeting. Furthermore, the researchers
conducted a trial of PE subject matter to non-respondents
and corrected invalid instruments. These interventions in-
clude: (1) Giving directions to the teacher for filling out the
questionnaire; (2) Measurement of the initial test of teacher
readiness for approximately 30 minutes. (3) Implement dis-
tance learning for 12 weeks. (4) Measurement of the final test
of teacher readiness for 30 minutes. The teacher readiness
questionnaires are as follows (Table 3).

Data analysis

Analysis of the data with paired sample t-test to see the
difference between the results of the initial test score and the
final test score through the significance value on the t-test,
prerequisite tests in the form of normality and homogeneity
tests, and hypothesis testing.

Results

This research was conducted during February - Au-
gust 2021 involving 60 participants from three districts in
the coastal area consists of 38 male and 22 female teachers
(Table 4).

Table 4. Data on the distribution of PE teachers in coastal
areas

No Regency Male Female Total
1 Gunungkidul 20 10 30
2 Kulonprogo 12 8 20
Bantul 6 4 10
N 38 22 60

This study uses an experimental method on teachers in
coastal areas with an intervention in the form of distance
learning PE subject matter for eighth grade junior high
school students. Table 5 displays the results of the mean
scores of the initial and final tests. The teacher’s readiness
before being given the intervention showed 5.4 or the low

category and the average teacher readiness after the inter-
vention was 6.8 or the medium category. Increased teacher
readiness in distance learning by 1.4 or 20.1%.

Table 5. The mean score and significance of teacher
readiness in coastal areas

Pre-test Post-test
Group
Mean score Mean score
Coastal 5.4* 6.8*

*p < 0.5 (significantly different); **p < 0.1 (very significantly dif-
ferent)

Based on the data in Table 6, there are 10 teachers who
are ready to carry out distance learning or 16%, 36 teachers
are not ready or 60%, and 14 teachers are unprepared or
24%.

Table 6. Categorization of teacher readiness for distance
learning

No Category Criteria Total Percentage
1 Ready 150-175 10 16%
2 Not ready 90-149 36 60%
3 Unprepared <90 14 24%
N 60

Teachers' Readiness in DL

40

20

Unprepared

Ready

Total

Not Ready

u Total

Fig. 1. Categorization of teacher readiness for distance learning
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Hypothesis testing

The hypothesis formulated in this research is: HO: There
is no impact of distance learning on the final score of teacher
readiness in coastal areas. H1: There is an impact of distance
learning on the final score of teacher readiness in coastal
areas. In Table 7, the results of the paired sample hypothesis
test show 0.754 > 0.01, then the variance of the data is as-
sumed to be the same. The next step is to see how the paired
sample t-test can answer the formulated hypothesis. By look-
ing at the equal variances assumed, the significance results
show that 0.000 < 0.01 (confidence interval = 99%) then HO
is rejected. Thus it is proven that there is an impact of dis-
tance learning on teacher readiness in coastal areas.

Table 7. Analysis of paired sample test results

Paired Differences Sig.

Mean SD SE (2-tailed)

Pair 1 Pre test-post test -7.137 5.385 0.983 -7.540 59 0.000
Coastal

SD = Standart Deviasi, SE = Standart Error of Mean

Normality test

The results of the Kolmogorov-Smirnov Test distribu-
tion showed a significance of 0.541 > 0.005 and 0.0577 > 0.05
so that the data variance was declared normally distributed
(Table 8).

Table 8. Normality test results

Experiment group I;::;E?f:;‘::; P-value Distribution
Pre 0.541 >0.05  Normal
Coastal
Post 0.577 >0.05  Normal
Homogeneity test

The results of the Levene test distribution show a signifi-
cance of 0.540 > 0.05 and 0.612 > 0.05 so that the data vari-
ance is assumed to be homogeneously distributed (Table 8).

Table 9. Homogeneity test result

Experiment group Levene Statistic Probability Varian

Pre 0.540 >0.05
0.612 >0.05

Homogen
Coastal

Post Homogen

Discussion

The main objective of this study was to determine the
impact of a 12-week distance learning intervention on PE
lessons. The intervention was in the form of PE subject mat-
ter consisting of floor exercise, soccer, basketball, long jump,
aerobic exercise, physical fitness, breaststroke swimming,
Pencak silat, and personal health. This material is in accor-
dance with the curriculum used for junior high school stu-
dents (Richards et al., 2020). The results of this study support
the hypothesis that there is an impact of distance learning on
teacher readiness in coastal areas. These results are consis-
tent with research on teacher readiness which is influenced
by regional structure (Manasia, Ianos & Chicioreanu, 2020).

Teacher readiness is also influenced by the competencies
they have whether they have updated their knowledge or
not (Tyan, Rahman & Sarvestani, 2020). Do you often at-
tend training related to virtual learning or not. In addition,
achieving PE goals is also influenced by the availability of
supporting sports facilities (Barney & Kahaialii, 2020). The
distance learning that is currently being carried out is ham-
pering the achievement of the PE goals. Because it has tra-
ditionally been considered a practical and “direct” lesson in
schools, where closeness and physical contact are common
between teachers and students, so learning becomes more
alive (Jeong & So, 2020). Meanwhile, distance learning in PE
lessons is actually constrained by the presence of technology
(Fernandez & Espada, 2021).

The impact of distance learning on the readiness of PE
teachers in coastal areas can be seen at least in four aspects of
readiness, namely: technical skills of teachers in using tech-
nology, teaching experience of teachers in distance learn-
ing, attitudes towards distance learning, and management &
time commitment (Welsh & Swain, 2020). In the aspect of
teacher technical skills, it was found that most of the teach-
ers did not have technical skills in using technology to sup-
port distance learning. Some steps that have been taken by
the school is to provide training in the use of technology.
However, the training is considered less effective. Most of
the respondents felt that the training carried out in schools
did not go well. The impact of this is that the training is
not able to improve the skills of teachers in using various
media that support distance learning, so that it also has an
impact on student ignorance. Another fact is that most of the
coastal areas have not been reached by telecommunications
providers so that distance learning is not fully implemented
(Warren & Venzant, 2020). The implementation of learning
runs less than optimally due to the non-functioning of the
teacher’s role as an instructor in directing the movement
functions of students (Alea et al., 2020). So that the develop-
ment of motion or physical activity becomes complicated
because there is no role model. Another finding is that not
all teachers and students have learning technology devices
such as smartphones, PCs, or laptops, including internet
networks. It is undeniable that there are teachers who have
not been able to utilize learning media or learning platforms
properly (Kok et al., 2020). Judging from the competence
of teacher graduates in coastal areas, the average status of
graduates is undergraduate.

In the aspect of teaching experience, it was found that
almost all of the respondents did not have distance teach-
ing experience. So that distance learning is something that
is completely new and has almost never been done before
(Legowo et al., 2019; Abidin, Hudaya & Anjani, 2020). More-
over, PE lessons are full of motor and physical functions
that require special attention in teaching practice (Muhtar &
Dalyono, 2020). This is in line with the expert opinion that
PE lessons are lessons that traditionally have direct closeness
between teachers and students (McEvilly, 2022). Teachers
in coastal areas are accustomed to teaching PE with direct
practice without the help of learning technology. This direct
learning model is preferred by teachers to virtual learning.
Another finding shows that teachers lack confidence in con-
veying emotional expressions in virtual media so that the
message that will be conveyed to students does not arrive
(Irmansyah et al., 2021). This low self-confidence interferes
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with teachers in interacting with students virtually so that it
can affect the learning process (Fiorilli et al., 2020; Nolan &
Molla, 2017).

In the aspect of teachers’ attitudes towards distance
learning, it was found that most of the teachers had a flat
attitude and even tended to be less cooperative (Susanto, Su-
koco & Suharjana, 2020) This is reflected in the lack of learn-
ing platforms used, apart from using the zoom platform and
google meeting, teachers only rely on giving assignments via
messages on WhatsApp. The ability of teachers to have the
initiative to take responsibility for their work or duties is still
relatively low. In other words, aspects of awareness, teaching
strategies, evaluation, and interpersonal skills are still low.
In this study, it was found that the teacher’s attitude was a
weak indicator that affected the distance learning process.
It is undeniable that teachers in teaching need complete and
honest feedback from students, which is not found during
distance learning (Pribudhiana, Bin Don & Bin Yusof, 2021;
Savolainen, Malinen & Schwab, 2020).

In the aspect of management and time commitment,
there are several indicators that show the weak commitment
of teachers in managing time because they have to teach
from home, are distracted by other online activities, do not
have optimism in using virtual learning applications, and
are unable to enjoy new challenges at work. In other words,
teachers are not ready for the new order of education (Zhang
& Sun, 2020). This aspect also contributes to the low readi-
ness of teachers in implementing distance learning.

Researchers also analyzed teacher readiness related to
four teacher competencies, namely: pedagogy, professional,
social, and personality. Teacher readiness in pedagogic com-
petence is readiness in terms of teacher abilities or skills
in managing the learning process or teaching and learning
interactions occur with students (Adrian & Agustina, 2019;
Deligiannidou et al., 2020). Readiness in the pedagogical
competence of teachers in coastal areas should appear in
the ability of teachers to explain the material, implement
learning methods, ask questions, answer questions, manage
classes, and carry out structured and responsible learning
evaluations. However, this has not been seen during the dis-
tance learning process.

Teacher readiness in professional competence is readi-
ness in terms of skills, abilities, knowledge and skills pos-
sessed by an educator, teacher, student mentor in the teach-
ing and learning process (Chiva-Bartoll, Capella-Peris &
Salvador-Garcia, 2020; Fachrurrazi, 2017). Groups of teach-
ers in coastal areas do not yet have professional competence
in terms of mastery of PE material, mastery of other science
materials, and linkages with the subject matter of certain
subjects. For example, a teacher who teaches the subject of
gymnastics is not enough to master material related to basic
gymnastic skills, but also has to master and understand the
rules of the games (Susanto et. al, 2021). It seems that there
are still few teachers who improve their scientific material,
related to physical education material and sports science
(Raibowo, Nopiyanto & Muna, 2019). So that the profession-
al competence of teachers in coastal areas is still stagnant.

Teacher readiness related to social competence is the
readiness of teachers in terms of individual abilities to work
together, build social interactions with the surrounding en-
vironment by using knowledge and being able to commu-
nicate well with empathy (Mustofa, 2020; Flory & Wylie,

2019). The readiness of the social competence of teachers in
coastal areas is shown in terms of the position of the teacher
who is still an elite figure in the community who is consid-
ered to have considerable moral authority. One consequence
of this role is that teachers are trusted in their environment
(Cheung & Lee, 2010). Of course this is a plus for the social
competence of teachers in coastal areas.

Teacher readiness related to personality competence
is personal readiness that reflects a steady, stable, mature,
authoritative, exemplary, and noble personality (Meilia &
Murdiana, 2019; Cheung & Lee, 2010). The personality
competencies of teachers in coastal areas appear in terms
of teachers who are patient, calm, responsible, democratic,
sincere, intelligent, respectful of others, friendly, assertive,
and creative (Burdina, Krapotkina & Nasyrova, 2019). In
distance learning physical education material, the personal-
ity competence of teachers in coastal areas is quite good.

Conclusion

Distance learning is proven to have an impact on the
readiness of PE teachers in coastal areas. However, the in-
tended impact shows the unpreparedness of PE teachers in
carrying out distance learning. The influencing aspects are
the technical skills of teachers in using technology are still
low, the teaching experience of teachers in distance learning
is still small, attitudes towards distance learning that tend
to be flat, and time management is not good. Furthermore,
the recommendation of this finding is that virtual learning
training and sufficient support are needed for success in dis-
tance learning.
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ANCTAHUIVHE HABYAHHA: Y/ BMJINBAE BOHO HA NIATOTOBJIEHICTb
YYUTENIB ®I3NYHOIo BUXOBAHHA B MPUBEPEXXHUX 30HAX?

EpmaBan Cycanro'**¢, ®apiga Mynbsauinrcix*®*P%, Mymxkpia**c,
Pa6Ban CarpiaBan*®*’, Cynsdanpmi**E

2 [lep>xaBHUM yHiBepcuteT [DKOK ' IKapTh

*YuiBepcuret [lenpinikan Manpganika

‘Buna mkosa negaroriyHoi ta HaykoBoi ocitu Taman CicBa bima
*IlIkoma MegyuHKX HayK Biara Xycama Camapinza

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

Pedepar. Crarts: 8 c., 9 Tabn., 1 puc., 25 mxepena.

MeTta mocnimKeHHA. MeTO LIbOTO IOCTiKEHHS 6y)10 BU3HAYUTY, Y BIJIMBAE AUCTAHI[IfIHe HABYaHHS Ha Ii/ITOTOBIEHICTh
yunTeniB pisMYHOrO BUXOBAHH: B IPUOEPEKHNUX 30HAX.

Marepianu Ta MeTogu. Y 1IbOMY JOCTi/PKEHHI BUKOPUCTOBYBA/IM €KCIIEPYMEHTAIbHIIT METO] i3 I/IAaHOM JJBOPa3oBOro I10-
HePeHbOTro Ta MiZICYMKOBOTO TeCTYBAHH:A Ha OJHIN Ipymi. Y4acHUKaMy JOCTiKeHHA Oy/1u BYnTeNi GisNuHOro BUXOBAaHHA 7-9
K/IaciB cepefHixX WIKin y npubepexxHux 3oHax (n = 60). 36ip HePBMHHUX AAaHMX A/ BUMIPIOBaHHs IIATOTOBIEHOCTI BUNTENIB
3/Ii/ICHIOBA/IN 3a JIOTIOMOTOX0 OH/IAJH-ONMTYBAHHSA Ha TEMY IIiJTOTOB/IEHOCTI 1O IPOBENEHHA HaBYaHHA, AKe MiCTUIO 41 3anuTaH-
Hs1 3 piBHeM joctoBipHocTi 0,76 Ta HagiHocTi 0,91. Iy1s1 360py BTOPMHHUX JAHMX BUKOPMCTOBYBA/IN JOCII/PKEHHSI JIiTepaTypu.

PesynbraTu. PesynpraTy aHamisy maHuUX i3 BUKOpMCTaHHAM t-Kpurepito CTblofieHTa [JIA MapHUX BUOIpOK IOKasamm
0,754 > 0,01, ykasyrouu Ha OIHAKOBY AMcCIepCiio aHuX. PosrnsAgaody npunyueHi piBHi Jucrepcii, pesynbTaT BUSHAY€HHA piBHA
3HAYyLOCTi mMoKasye, 1o 0,000 < 0,01 (moBipuwmit inTepBan = 99%), orxe HynpoBy rimoresy (HO) Bigkuparors. Ha mipcrasi nnx
IaHNX OTPUMYEMO, LIO i3 3ara/IbHOTO YMCIIA YYaCHUKIB JOCTimKeHH:A 10 yunTenis, abo 16%, roToBi TpOBOANTI AUCTAHIIiIHe Ha-
BYaHHSA, 36 y4nTeENiB, a60 60%, He TOTOBI, a 14 Y4UTENiB, 260 24%, HEOCTATHHO MiATOTOBJIEHi.

BucHoBku. [lucTaHIiiiHe HABYAHHA BIUIMBA€E HA MiITOTOB/ICHICTh yunUTeNiB (isSMYHOTO BUXOBAHHS B IIPUOEPEXKHUX 30HAX.
Brutus, 1po siknmii iffeTbes B 11iit po6ori, IIOKa3y€ HeJOCTATHIO MiiTOTOB/IEHICTD yYUTENiB ¢isnYHOro BUXOBaHHS B IIPOLIECi pearti-
3arjil AUCTAHLIIHOTO HaBYaHHA. Ha mifcTaBi pesyabrarTiB ZOCTIKEHH PEKOMEH/IYETHCS 3a0€3IeYNTH MiTOTOBKY BUUTEIB 10
IIPOBEMIEHH HaBYaHHA Y BipTyaJbHOMY CEpeJOBMILI Ta IX Ha/JIEXKHY IiATPUMKY [ JOCATHEHHS YCIIIIHUX Pe3y/lbTaTiB y JuC-
TaHLiIHOMY HaBYaHHi.
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Abstract

The study purpose was to examine the association between the Medial Longitudinal Arch (MLA) and balance

among recreational badminton players.

Materials and methods. Total of 48 recreational badminton players aged 18-40 (24 males and 24 females) were
recruited. Navicular Drop Test (NDT), Single Leg Stance Balance Test (SLSBT) and Modified Star Excursion Balance
Test (mSEBT) were assessed on both dominant and non-dominant leg. Participant’s foot type was categorized using
NDT scores according to difference of navicular height in weight bearing and relax sitting; static balance was grouped
based on the time (seconds) the players were able to maintain balance during the SLSBT; and dynamic balance was
grouped based on the percentage of distance reached in mSEBT.

Results. The study results revealed a significant association between the MLA of dominant (p < 0.05) and non-
dominant leg (p = 0.02) with static balance among recreational badminton players. However, there is no significant
association between the MLA of dominant (Anterior: p = 0.39; Posteromedial: p = 0.34; Posterolateral: p = 0.98) and
non-dominant leg (Anterior: p = 0.39; Posteromedial: p = 0.54; Posterolateral: p = 0.07) with dynamic balance.
Conclusions. The current study concludes that there is a significant association between the MLA and static balance.
However, no changes were seen in dynamic balance. Thus, coaches and trainers may look into the MLA of players to
improve their static balance, which can further improve their sports performance. Future studies are reccommended
to examine the effects of dynamic balance in more depth with increased sample size.

Keywords: recreational badminton players, balance, medial longitudinal arch, dominant leg arch, non-dominant leg

arch.

Introduction

Badminton as a contactless sport requires quick motion
of the body where players have to lunges, jump and react to
changes in position during the game (Marchena-Rodriguez
et al,, 2020). Badminton involves defending and shooting
strategies which require many skills like net shot, jump
smashes, overhead strokes, effective serving and defending
(Paup & Fernhall, 2017). Besides having good skills to domi-
nate the opponent, the ability to maintain their own static

© Han, C. Z., Subramaniam, A., Zainudin, E. F,, & Krishnan
Vasanthi, R., 2022.
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and dynamic balance is also very necessary for badminton
players in order to have a better performance (Masu et al.,
2014). Static balance refers to the ability to maintain a stable
posture; whereas dynamic balance is our ability in respond
to various alteration of our body position (Tsigilis, 2001).
In terms of motor and movement functions, coordinating
variables such as static and dynamic balances; foot anatomy
and movement; and response time plays a significant role in
the badminton sports (Hamed Ibrahim Hassan, 2017). In a
previous study, amateur badminton players were found to
have serving accuracy, but lack of static and dynamic balance
(Wong et al., 2019). Moreover, as badminton is a unilateral
sport, the dominant limb’s motions are more accurate and
faster than those of the non-dominant limb, predisposing
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players to acquire certain imbalances (Manolova, 2018).
Asymmetry between the sides of the body can increase the
chance of injury and negatively impact a player’s effective-
ness (Manolova, 2018).

The medial longitudinal arch (MLA) is one of the main
factors that affect our balance while static standing and mov-
ing around (Salvastore & Nur Khairunisa Abu Talip, 2020).
The MLA is supported by plantar ligaments, muscles, and
tendons and consists of the tarsal (talus, calcaneus, navicular,
and three cuneiform bones) and metatarsal bones of the big
toe (Babu & Bordoni, 2021). MLA offers the plantarflexors
sufficient mechanical advantage in raising our bodyweight
during stance phase and assist in absorbing the increased
shock during upright standing (Justine et al., 2016). Hence,
our body posture may appear to be disturbed if the biome-
chanical changes in this supporting structure are disrupted
and our foot quality will be dramatically impaired by its
design (Hashimoto et al., 2010; Justine et al., 2016).

A causallink between arch formation and musculoskeletal
injury trends is indicated as low arch foot due to the changes
of head of talus position from the navicular causes the MLA to
drop and lengthen the tendon as well as the surroundings liga-
ments (Justine et al., 2016). As a result, if the neuromuscular
system could not meet the demands of maintaining postural
balance, musculoskeletal injury would possibly occur (Justine
etal,, 2016). On the other hand, the high arch foot with a rigid
lever is less efficient to work as a shock absorber (Justine et al.,
2016). When sustaining postural balance, the high arch foot
was unable to equally carry the body weight, shifting the cen-
tre of pressure laterally and as a result, people with high arches
acquire pain and foot injuries frequently (Justine et al., 2016).
Furthermore, both high and low foot arch have been linked
to an increased risk of lower limb injuries, and have been rec-
ognized as prone to the occurrence of stress fractures in the
foot and lower leg (Hollander et al., 2019; Justine et al., 2016).

Due to the nature of badminton sports, the majority of
badminton players suffer ankle injuries as a result of instabil-
ity while landing (Herbaut et al., 2018). Recent studies con-
ducted on the effects of MLA on static and dynamic balance
has been conducted only among female healthy athletes (Sal-
vastore & Nur Khairunisa Abu Talip, 2020) and male colle-
giate athletes involving sports such as volleyball, basketball,
handball (Hasan et al., 2017). There is a paucity of research
that have been conducted on MLA and balance among bad-
minton players owing to the nature of the sports of quick and
strong jump smashes and very swift reflex exchanges.

Thus, the current study aimed to examine the associa-
tion between MLA and balance (static and dynamic balance)
among the recreational badminton players. We hypothesize
that the different heights of MLA (low and high arch) affect
the static and dynamic balance of the badminton players.

Materials and methods

Study participants

The current study recruited 48 recreational badminton
players (24 males and 24 females) (Age: 24.17 + 4.07). The
following inclusion and exclusion criteria were used to re-
cruit participants. Participants in this study ranged in age
from 18 to 40 years old, played badminton at least once a
week, and did not compete in any badminton tournaments

or any other sports. Participants were excluded from the
study if they reported any health issues, any pre-existing
lower limb injury, or if they had previously participated
in physical training. Prior to participation in the study, all
individuals were informed about the testing procedures
and completed a written consent form. The study was ap-
proved by the Research and Ethics Committee from INTI
International University (approval no. INTI-IU/FHLS-RC/
BPHTI/7NY12020/006)

Study organization

This was a quantitative experimental study to determine
the association between the MLA and balance. The test was
completed in a single session. Prior to the physical examina-
tion, participants were given a consent form and PARQ+
2021 to complete. After the introduction and briefing, the
participants performed the Navicular Drop Test (NDT),
Single Leg Stance Balance Test (SLSBT) and Modified Star
Excursion Balance Test (mSEBT).

Medial Longitudinal Arch (MLA) assessment. The MLA
of the participants was measured based on the following
procedure below:

1. The dominant leg of a participant was determined
by asking them which leg they jump and lift off the
ground when completing a jump smash (Hamed
Ibrahim Hassan, 2017).

2. 'The participants were then instructed to relax and
sit on the bench/chair with their bare feet on the
ground.

3. A marker pen was used to palpate and label the
prominent navicular tuberosity. A ruler was placed
next to the navicular tuberosity on the medial part
of the foot. The distance between the prominent
navicular tuberosity and the floor was measured in
millimetre (mm) s to determine the height of the
navicular tuberosity.

4. The subject was then instructed to stand up on one leg,
completely weight bearing on the assessed foot only.

5. 'Theassessor palpated the talar dome with his thumb
(positioned antero-inferior to the medial malleo-
lus) and index finger (placed at antero-inferior of
fibula). The height of the navicular tuberosity was
measured once more by measuring the distance in
millimetres (mm) between the prominent navicu-
lar tuberosity and the floor.

6. 'The distance between the prominent navicular tu-
berosity and the floor was measured during relaxed
sitting and single-leg weight bearing. The same
steps were taken for both the dominant and non-
dominant limb. Each side is measured three times,
and the average height difference is calculated.

7. Participants are divided into three groups based on
the height of the navicular prominent from the floor
during weight bearing and relaxed sitting: high arch
(navicular drop less than or equal to 4 mm), normal
arch (navicular drop between 5 mm - 9 mm), and
low arch (navicular drop more or equal to 10 mm)
(Cote et al., 2005; Langley et al., 2016).

Static Balance: Single Leg Stance Balance Test (SLSB).

The participants’ static balance was evaluated using the fol-
lowing procedure (ATES, 2017; Tsai et al., 2006):
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1. SLSBT was performed with participants standing
barefoot on an even floor with both feet. Students
were requested to begin the SLSBT with either their
dominant or non-dominant leg at random.

2. During the assessment, participants performed
with eyes closing, both hands crossed in front their
chest and the tested leg straighten while the non-
tested leg was bent 90° in the air. They will need to
maintain in the single leg standing position mo-
tionless as long as possible.

3. A digital stopwatch was used to time the duration
(seconds) of the three Single Leg Standing test tri-
als. When any of the following errors happened,
time was halted:

o The non-tested foot touched the floor or the
tested leg.

o Participant’s tested foot off the testing surface.

o Participant’s hand left its position from their
chest.

o Participant opened their eyes.

o Participants able to maintain and stand in posi-
tion for more than 50 seconds.

4. 'The same steps were performed on both the domi-
nant and non-dominant leg. The time for SLSBT
was measured three times for both the dominant
and non-dominant leg, and the average was calcu-
lated.

5. For each leg, the average time that the participant
should sustain the necessary single-leg stance on
the floor surface was calculated and was rated on a
scale of 1 (poor), 2 (fair), 3 (average), 4 (good) and
5 (excellent).

6. The SLSBT scoring for the age range 18-40 years old
was classified as follows:

. Age groups
Scoring
18-29 years 30-40 years
50 + seconds Excellent Excellent
40-50 seconds  Good Good
25-39 seconds ~ Average Good
10-24 seconds  Fair Fair
5-9 seconds Poor Poor

(ATES, 2017; Emery, 2003; Tsai et al., 2006)

Dynamic Balance: modified Star Excursion Balance Test
(mSEBT).The modified SEBT involves the uses of three tapes
connecting to each other from the anterior, posteromedial
and posterolateral direction. The following is the method
used for measuring dynamic balance among the participants:
1. Participants were instructed to start the test by ran-
domly putting their heel of either dominant or non-
dominant leg at the intersection X’ of the inverted
Y.

2. Participants were required to extend as far as they
could towards the three directions of anterior
(ANT), postero-medial (PM), and postero-lateral
(PL) using the tips of their free leg’s big toes without
losing their balance with hands on the waist. Trials
were halted if any of the participants committed
one of the following errors:
o Their foot off the intersection of the inverted Y.

o Participants unable to maintain balance.

o The free leg touches ground when reaching to
ANT, PM or PL.

o Hands off from their iliac.

3. The participants were then instructed to repeat the
three directions three times before switching legs.

4. The reach out distances was measured in centime-
tres (cm) and the average was calculated for both
dominant and non-dominant leg.

5. Following the test, the participant’s true limb length
in supine position was assessed. The measurement
started at their anterior superior iliac spine (ASIS)
and ended at the distal end of their medial malleo-
lus, with both feet 20 cm apart. The measurement
was done in centimetres (cm).

6. The test results were then determined by taking the
average of the reaching out distance and standardis-
ing it on the limb length.

7. To eliminate inaccuracy due to limb length dis-
parities, a formula of (average reaching value/limb
length) x 100 was employed. As a result, the nor-
malised data were calculated as percentages of the
excursion distance and their relationship to limb
length. (ATES, 2017; Bulow et al., 2019; Hamed
Ibrahim Hassan, 2017; Hyong & Kang, 2016).

Statistical analysis

The data were analyzed using IBM SPSS Statistics ver-
sion 28.0. The Shapiro-Wilk normality test was used, and
all of the data were found to be normally distributed. To
present the values of each variable, descriptive analysis was
used to compute the mean, standard deviation, frequencies,
and percentages. The chi-square was used to examine the as-
sociation between the arch group and recreational badmin-
ton players’ static and dynamic balance. In all analyses, the
significance level was set at 0.05 with a 95% confidence level.

Results

In the current study, forty-eight participants were re-
cruited. The baseline demographics details of the partici-
pants were presented in Table 1.

Table 1. Demographic characteristics of the participants

D?:gagl;?f shlc Subcategory Mean + SD Frez];lle:;:g)(%)
Gender Male 24 (50)
Female 24 (50)
Age (year) 24.17 £ 4.07
18-25 37 (77.1)
26-30 4(8.3)
31-35 7 (14.6)
BMI (kg/m?) 21.42 +3.99
Under weight 14 (29.2)
Normal weight 23 (47.9)
Over weight 9(18.8)
Obesity 2(4.2)

SD - standard deviation
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In dominant leg, the mean + SD of the MLA was 6.79
+ 3.33 mm. Majority of them are categorized in the normal
arch group. Whereas, in non-dominant leg, the mean + SD
of the MLA was 7.00 + 3.51 mm as mentioned in Table 2.

Table 2. MLA among recreational badminton players.

Dominant Leg (N = 48) Non-Dominant Leg

(N=48)
Type of arch
Frequency (%) Mean +SD Fre((]:/le):ncy Mean + SD
Low arch 15 (31.3) 17 (35.4)
Normal arch 18 (37.5) 6.79 £3.33 15(31.3) 7.00+3.51
High arch 15(31.3) 16 (33.3)

In dominant and non-dominant leg, majority of the par-
ticipant’s static balance was ‘Fair’ in table 3 that represents the
static balance of the recreational badminton players. Majority
of the participants score ‘Excellent’ in both dominant leg and
non-dominant leg when reaching out towards the three direc-
tions (ANT, PM and PL) in the modified SEBT as in Table 3.

There is a significant association between dominant leg
(p < 0.05) and non-dominant leg (p < 0.05) MLA and static
balance as in Table 4.

There is no significant association between medial
arch of dominant leg (ANT: p = 0.39; PM: p = 0.34; and
PL: p = 0.98) and non-dominant leg (ANT: p = 0.39; PM:
p = 0.54; PL: p = 0.07) with dynamic balance as in Table 5.

Discussion

The current study aimed to examine the association
between medial longitudinal arch with static and dynamic
balance among recreational badminton players. The find-

Table 3. Static and dynamic balance among recreational
badminton players.

Dominant Leg (N = 48) Non Dominant Leg

(N = 48)
Balance
Fre((l;)e):ncy Mean + SD Fre((];sncy Mean + SD
Static balance 19.19 +10.31 18.96 + 12.66
Poor 10 (20.8) 14 (29.2)
Fair 25 (52.1) 22 (45.8)
Average 11 (22.9) 8(16.7)
Good 1(2.1) 2(4.2)
Excellent 121 2(42)
Dynamic balance
ANT 94.37 + 0.12 92.79 +13.21
Poor 7 (14.6%) 7 (14.6%)
Excellent 41 (85.4%) 41 (85.4%)
PM 90.33 £10.72 87.92 +10.37
Poor 5(10.4%) 11 (22.9%)
Excellent 43 (89.6%) 37 (77.1%)
PL 88.78 £ 11.35 86.93 + 12.53
Poor 10 (20.8%) 13 (27.1%)
Excellent 38 (79.2%) 35 (72.9%)

SD - standard deviation; ANT - Anterior; PM — Posteromedial;
PL - Posterolateral

ings of the current study support our hypothesis that the
static balance of badminton players with low and high MLA
has been affected. However, no association has been found
between the height of MLA and dynamic balance. Thus, the
hypothesis that stated the influence of low and high MLA on
dynamic balance has been rejected.

Table 4. Association between MLA and static balance among recreational badminton players

Dominant Leg

Non Dominant Leg

Static Balance Frequencies (n)

Frequencies (n)

Lowarch  Normalarch  Higharch P value Lowarch  Normalarch  Higharch P value
Poor 3 0 7 6 1 7
Fair 10 10 5 8 5 9
Average 2 6 3 <0.05 3 5 0 <0.05
Good 0 1 0 0 2 0
Excellent 0 1 0 0 2 0
Total 15 18 15 17 15 16
Table 5. Association between MLA and dynamic balance among recreational badminton players
Dominant Leg Non-Dominant Leg
Dynamic balance Frequencies (n) Frequencies (n)
P value P value
Lowarch Normal arch High arch Lowarch Normalarch High arch
Poor 3 1 3 4 1 2
ANT 0.39 0.39
Excellent 12 17 12 13 14 14
Poor 1 1 3 5 2 4
PM 0.34 0.54
Excellent 14 17 12 12 13 12
Poor 3 4 3 5 1 7
PL 0.98 0.07
Excellent 12 14 12 12 14 9

349



ISSN 1993-7989. elSSN 1993-7997. ISSN-L 1993-7989. Physical Education Theory and Methodology. Vol. 22, Num. 3

The MLA of the dominant and non-dominant legs was
found to be significantly associated with static balance in
recreational badminton players. Static balance issues were
more common in participants with low and high arches than
in those with normal arches, with the majority falling into
the “Poor” or “Fair” category. When standing statically on
the ground, the smaller plantar contact area reduces sen-
sory afferent input, which may explain why participants with
high arches had more difficulty maintaining static balance
than those with normal arches (Hertel et al., 2002; Tsai et
al., 2006). The sensory afferent input in the plantar surface
is crucial as it enhances the postural control (Hertel et al.,
2002). Besides, the proprioceptive feedback during ankle
movement comprises divergent information from skin, ar-
ticular, and muscular mechanoreceptors in addition to sen-
sory information from joint receptors (ligament and capsule)
(Cote et al., 2005; Riemann & Lephart, 2002). Reduction of
surface area between plantar region and contact surface re-
sults in lack of sensory information to be sent to the central
nervous system (Hasan et al., 2017). Hence, when there are
changes in postural instability during standing (displace-
ment of compression centre of pressure), the static balance
decrease respectively (Hasan et al., 2017). The findings of
this study are consistent with other previous studies stat-
ing the individuals with high arch will have less effective
methods to maintain an upright posture during single leg
standing balance (Cote et al., 2005; Hertel et al., 2002; Tsai
et al., 2006).

The current study also showed that participants in the
low arch group presented with greater difficulties in main-
taining static balance when comparing with the normal arch
group. Despite the fact that the lower arch foot has a larger
surface area in contact with the surface, which allows more
information to reach the skin, deep, subcutaneous, and ar-
ticular sensory receptors, resulting in better static balance,
the low arch group still has poorer static balance than the
normal arch group. This might be due to the difference of
foot structure and biomechanics (physiologic limitation of
the range of motion of subtalar and midtarsal joint) (Hasan
et al., 2017; Hertel et al., 2002).

The findings from this study demonstrated the dynamic
balance of recreational badminton players was not affected
by the MLA in both dominant and non-dominant leg. Ma-
jority of the participants in all arch groups had ‘Excellent’
(>0.80) in the three directions reaching (ANT, PM, and PL),
Modified SEBT test. The nature of badminton, especially
during lunges and quick reactive movement encompassing
the entire court, may explain why majority of the players
were able to score ‘Excellent’ on this exam (Desai & Gandhi,
2020). The findings of the current study correspond to other
studies in which the dynamic balance of the dominant and
non-dominant legs was not affected by the types of MLA
(Hasan et al., 2017; Hyong & Kang, 2016; Justine et al., 2016;
Kim et al., 2015). The investigations indicated a lack of as-
sociation between the arch and dynamic balance as a result
of foot muscles such as the peroneus longus and tibialis ante-
rior compensating for postural adaptation (Hyong & Kang,
2016; Kim et al., 2015).

However, past research has suggested that in people
with a low arch, the medial side of the foot drops, reducing
the lateral and posterolateral reaching distance (Cote et al.,
2005). The collapsed medial part of foot has an impact on

the length-tension relationship of the foot intrinsic muscles
as the prolong lengthen of muscles and soft tissues causes
the low arch foot to fatigue easily compare to other foot type
(Kulkarni & Thosar, 2020; Chen et al., 2016; Justine et al.,
2016). Contrarily, reduction of ankle dorsiflexion and the
shortening of gastrocnemius in high arch foot also negatively
affects the performance when maintaining dynamic stability
(Justine et al., 2016). Therefore, foot posture modifications
may lead to additional changes in musculoskeletal charac-
teristics and joint flexibility, increasing the risk of accidents
and falls (Justine et al., 2016; Kulkarni & Thosar, 2020).

The main limitation of the current study is the partici-
pants with asymmetrical of foot were not excluded from
the study. Other than that, confounding variables like lower
limb rotational deformities such as Q-angle and tibia torsion
were not included in the current study.

Conclusions

This study had shown that there is a significant associa-
tion between the MLA of dominant and non-dominant leg
with static balance among recreational badminton players.
However, there is no significant association between domi-
nant and non-dominant leg MLA and dynamic balance in
anterior, posteromedial and posterolateral reaching. Rec-
reational badminton players should enhance their ability to
maintain postural balance so that they can move in a stable
stance and react quickly to incoming shuttlecocks in order to
avoid injury. Future studies may be conducted with a larger
sample size among the elite badminton players for further
understanding.
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3B’A30K MIXK MEAIAJIbHAM NMNO340BXHIM
CKJNIEMIHHAM CTOMNU TA CTATUYHOIO TA AUHAMIYHOIO
PIBHOBAIOIO B BAAMIHTOHICTIB-JIIOBUTENIB

Yan Uxyn Xan' P, Am6ycam Cy6pamaniam> 5P,
daiipyc @apisa 3aitnyain®A°P, Papxkymap Kpimnan Bacanri'A°P

'"MixHapopgHuii yHiBepcureT INTI

*YuiBepcuret Tynky A6myn Paxman

*YuiBepcuret ociT Cynrana Igpica

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

Pedepar. Crarts: 7 c., 5 Tabn., 1 puc., 27 mxepern.

Mertoro gocimKeHHs 6y/10 BUBUEHHsI 3B 3Ky MDK Meflia/IbHIM MO3OBKHIM ckieniHusAM cromu (MIICC) ta piBHOBarow B
6aIMiHTOHICTIB-/1I06MTEIB.

Marepianmu Ta MeTopu. Y gociipkeHi 6pam yaacTs 3araiom 48 6agMinToHiCTiB-m061TeNiB BikoM Bix 18 10 40 pokis (24 vo-
noBiku Ta 24 xxinkn). Ha foMiHaHTHI i Ha HeOMIHAHTHIIT HO31 OY/I0 IIPOBE/IEHO TECT Ha ONYLIeHHs YOBHOMOAIOHOI KiCTKY CTOIN
(NDT), Tect Ha 30epeXxeHHs CTAaTMYHOI piBHOBaru cTosiuy Ha ofHiit Ho3i (SLSBT) Ta MonndikoBanmii rect Ha 36epexxeHHsI Ai-
HaMiYHOI PIBHOBAIrM CTOAYM HA OJHIiN HO3i Ta PyXal04M APYrOX, HAMAral4iCch JiCTaTy HEI0 IKOMOTA Jajli y BOCbMM HAIIPAMKAX
HofBiltHOTO Hepexpects y popMi «3ipoukn» Ha mijyrosi (mSEBT), i BUkoHaHO OIiHKY pesyIbTaTiB TecTyBaHH:A. Byo mposefieHO
Kmacn@ikaliio TUIY CTOIM KOXXHOTO yYaCHUKA 3 BUKOPYMCTAHHAM OLiHOK y Tecti NDT BifnoBigHO /10 pisHuIii BUCOTI YOBHOIIO-
Ii6HOI KiCTKM CTOIM B CTaHi BATOBOrO HABAaHTA)XEHH:A Ha HOI'Y Ta B CTaHi pO3C/Iab/IeHOTO CUJIiHHSA; HOKa3HMKM CTATUYHOI PiBHO-
Bary KaacudikyBamy 3a 4acoM (y CeKyH/ax), IPOTATOM SIKOTO IpaBlii Oy/m 31aTHI 36epiraTu piBHOBAry Iijj 4ac BUKOHAHHS TeCTY
SLSBT; noxasHukyu guHamMidHOl piBHOBaru KinacugikyBaan 3a BiCOTKOBOIO YaCTKOK BifICTaHi, JOCATHYTOI Iifi YaC BUKOHAHHSA
tecty mSEBT.

PesynbraTi. 3a pesynbraTramu JOCTiIKeHHA B 6aIMiHTOHICTiB-M00MTeNiB BUABIEHO CYTTEBUIL 3B 130K Mix MIICC po-
MinaHTHOI (p < 0,05) i HegominanTHOI (p = 0,02) HOrM Ta CTaTMYHOI piBHOBarow. [Ipore cyrreBoro 38’a3ky Mixx MIICC fomi-
HaHTHOI (mepepHs yactuHa: p = 0,39; 3agHbOMefiabHA YacTrHa: p = 0,34; 3agHbOIaTepaIbHa YacTUHA: p = 0,98) i HeTOMiHAHTHOI
(mepepus wacTuHa: p = 0,39; 3safHPOMeRianbHa YacTuHa: p = 0,54; 3agHboNaTepanpHa yactuHa: p = 0,07) HOIM Ta AUHAMIYHOIO
PiBHOBArow He BUABJIEHO.

BucnoBku. Ha mificrasi pe3y/nbTaTiB I{bOro JOCIi/KEHHA 3p06/IEHO BICHOBOK IIPO HASABHICTDb CYTTEBOTO 3B’ 3Ky Mibk MIICC
Ta CTATMYHOIO PiBHOBarow. IIpoTe >KOgHMX 3MiH CTOCOBHO AMHAMIi4HOI piBHOBAaru He criocrepirajoca. TakuMm 4MHOM, TpeHepu
Ta iHCTpyKTOopU MO>KYTh BuB4aT MIICC rpaBILiB i3 MeTO0 MOKpallleHH: iXHbOI CTATMYHOI piBHOBATH, 1[0 MOKe I0JATKOBO I10-
KpaIyTy iXHi CIIOPTVBHI TOKA3HUKI. PeKOMEHYEThCS IIPOBEeHHSI ITOA/IBIINX HOC/II/PKEHD /15 O1/IbIII ITOI/IO/IEHOTO BYBYEHHST
B/IaCTMBOCTEN AMHAMIYHOI piBHOBarH 3i 361/1bIlIeHNM 06CSITOM BUOIPKIL.

KurouoBi cioBa: 6aMiHTOHICTH-IIOOUTEN, pIBHOBara, Me/IiajabHE MO30BKHE CKIJICIIIHHS CTOIM, CKJICMIHHS CTOMH JOMi-
HAHTHOI HOT'H, CKJICIIIHHS CTOIIM HEAOMIHAHTHOI HOTH.
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Abstract

Study purpose. Agility plays an essential role in basketball so increased agility needs to be a concern in the physical
conditioning exercises of basketball players. To achieve the best results possible with an exercise, the type and manner
of the exercise must be considered. The more varied is the training model offered to athletes, the more will it further
encourage athletes not to feel exhausted while training. However, the training model used is still limited to hard
textured courts. Though the use of textured fields such as water and sand has an impact other than power load, it

lowers the rate of injury.

Materials and methods. The method used in this study was a 2x2 factorial design experiment. This study involved
36 men’s basketball athletes ages 16-18. The leg power instrument used a vertical jump, agility assessment used an
agility test, and analysis of this study data used the ANOVA test.

Results. (1) the sand exercise method shows higher results than the water exercise method; (2) athletes who have
high limb power are better in agility testing than athletes who have low limb power; and (3) there is an interaction of
water exercise and sand exercise methods and power of the limbs against agility.

Conclusions. The results of this study could prove that sand exercise methods are more effectively used in increasing

agility to be an alternative for coaches.

Keywords: sand exercise, water execise, agility, basketball, adolescent.

Introduction

The perfect ability must support the game of basket-
ball. A good player is a player who can display consistent
performance from start to finish in every quarter. Basket-
ball is an aerobic-based anaerobic activity that includes
both high-intensity activities like jumping (for rebounds,
blocks, and shots), turns, dribbles, sprints, and screens, as
well as low-intensity movements like walking, stopping, and
jogging (Alemdaro lu, 2012; Delextrat, Anne and Cohen,
2009). Agility is a very complicated talent that correlates
with other elements such as coordination, strength, speed,
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explosiveness, endurance, and balance (Sekuli¢ et al., 2013;
Milenkovic, 2022). Agility can present itself in a variety of
ways, ranging from the movement of a single body part to
the rapid movement of the complete muscle system in a spe-
cific direction (Sopa & Pomohaci, 2016). The players in the
game of basketball require a very high level of agility, some
form of on-court activity that involves skill when dribbling
the ball quickly towards the basketball hoop past several
opponents who are guarding around the ring with certain
formations.

Basketball is a fast-paced team sport that combines
physical, mental, technical, and tactical elements. Basketball
players must have superior motor skills and athletic ability
to succeed in matches and tournaments (Ostojic et al., 2006).
Basketball necessitates agility and high jumping ability (Bal
et al,, 2011) so that in the game of basketball, an athlete
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must have good agility, it is very useful when displaying a
range of physical performance attributes for both specific
movement patterns (dribbling, shooting, passing, throw-
ing, rebounding, and blocking) and fundamental movement
(running, jumping, change of direction). Agility has been
characterized as the capacity to depart rapidly, stop, and
change direction, or the capacity to rapidly and precisely
change direction (Domenico et al., 2019). Basketball players’
performance is influenced by various elements, including
strength, speed, agility, endurance, and mobility (Ozen et al.,
2020). Agility is an ability performed in a constantly chang-
ing environment. Responding to unforeseen inputs, such
as opponents’ movements, places a greater demand on the
athlete’s perceptual and decision-making abilities and the
capacity to react rapidly (Kovacikova et al., 2021).

The utilization of the exercise model must also be ad-
justed to the training media to be used so that the results
of the exercise will be more optimal. The development of
a uniform system of accounting training loads is a critical
prerequisite for effective training process management (Ko-
ryahin et al., 2021). Conditioning coaches vary the content
and style of agility training in various ways to produce maxi-
mum gains in agility performance (Kovacikova et al., 2021).
Some critical activities must be completed before effective
management of the training process of basketball players
can be executed (Koryahin, Blavt, Dorodhenko & Stadnyk,
2020). The more diverse the training model offered to ath-
letes will further stimulate athletes not to feel saturated while
training. Water exercise is not only used for various swim-
ming techniques (crawl, backstroke, breaststroke, or butter-
fly); exercises with water media offer many other movement
possibilities such as walking, jogging, or jumping. Water is
a unique exercise medium because it provides a reduced-
gravity environment that reduces impact pressures on joints
while creating resistance to movement (Anista et al., 2018).
This will stimulate the metabolic and neuromuscular sys-
tems, followed by physiological adaptation processes (Tor-
res-Ronda & Schelling I Del Alcazar, 2014). Some studies
show that jumping in water can help you get stronger, reach
higher peak torque, and jump higher; speed and agility can
also improve (Colado et al., 2010), and a study from (Anista
et al,, 2018) shows a considerable gain in skill and strength
among preadolescent boys due to water exercise.

The sand reduces pressure or resistance caused by hard
footings, such as when training on a hard textured field.
Sand also challenges athletes to push their anaerobic thresh-
olds to the maximum. Running and jumping on sand pro-
duce faster results than the same actions on any other surface
(Vinoth & Nageswaran, 2015) and demand more force and
a greater range of motion from your ankles and hips (Ka-
pur & Sharma, 2017). Exercises in the sand can also be one
medium in implementing strength, speed, endurance, or
power training. Soft foundations such as those in sand or
water have properties like resistance. In addition to being
useful to reduce pressure, it also provides an effect as a load
to be useful in practice. According to research from (Binnie,
2013), ten weeks of agility training on a sand surface led to
significant gains in agility performance on both sand and
firm ground surfaces, implying that the physiological and
biomechanical changes associated with sand training may
potentially benefit solid-ground agility performance. Sand
training is a fantastic way to improve strength and power, in-

crease lower body muscle, and generate competition-specific
adaptations (Sultana, 2014).

However, many athletes aged 16-18 years in basket-
ball clubs in Sleman district, Yogyakarta, still have low agil-
ity. This is evidenced by the number of traveling violations
caused by lack of mastery during speed changes many fouls
due to a slow slide defense motion. Based on match statis-
tics, the turnover rate of athletes is very high, above 30 times
in one match. Turnover itself consists of several elements:
improper passing, traveling violation, and exposed steal.
The dominant thing that occurs is traveling violation, told
to steal due to the inability of athletes to pass opponents
so that athletes tend to make mistakes. There is a gap be-
tween the coach’s instructions to the intended target and
the results of athletes’ execution on the field. This study
aimed to examine the effect of 8 weeks of sand exercise and
water exercise on leg muscle power in adolescent basketball
athletes using an agility training method. Our other aim is
to prove that training models using sand or water media
can improve the agility of teenage basketball players to be a
choice for coaches.

Materials and methods

Study participants

The 36 basketball athletes were taken using random
sampling techniques to divide the group in the limb power
test. This test is used to determine the power level of the leg
muscles owned by the athlete. After the limb muscle power
data is collected, an analysis is then conducted to identify the
group of athletes with high and low leg muscle power using
the overall test score of the limb muscle power possessed by
the athlete by ranking. Based on these rankings are further
determined 27% of the upper group and 27% of the lower
group of test results (Miller, 2008). Thus the grouping of
samples were taken from athletes who had high leg muscle
power as much as 27% and athletes who had low leg muscle
power as much as 27% of the data that had been summa-
rized. Based on this, 10 athletes have the high leg muscle
power, and 10 have low leg muscle power. Then each of the
data is divided into two groups by random and obtained.
Each of the 5 athletes with high leg muscle power is treated
with water and sand exercise methods. The same is also done
for athletes with low leg muscle power.

Study organization

This study uses experimental methods with research de-
sign in 2x2 factorial. The factorial experiment is almost or
all the levels of a factor combined or crossed with all levels
of every other aspect present in the investigation. The design
can be seen in table 1:

Table 1. Factorial Design

Training Method (A)
Leg Power Muscle (B) High Low
(A1) (A2)
High (B1) Al.Bl A2.B1
Low (B2) Al.B2 A2.B2
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AIBl:  Groups of athletes with high category leg
power are given the treatment of leg training
methods with water exercise.

Groups of athletes with high category leg
power are given leg training methods with
sand exercise.

Groups of athletes with low category leg
power are given the treatment of leg training
methods with water exercise.

Groups of athletes with low category leg pow-
er are given leg training methods with sand
exercise.

A2BI:

Al1B2:

A2B2:

Two types of data must be collected following the vari-
ables studied: the limb muscle power test and the agility test.
Concentration data collection techniques and limb muscle
power tests, and agility tests use tests and measurements.
The leg muscle power instrument uses the Sargeant Verti-
cal Jump Test. Sargeant Vertical Jump Test with the validity
of 0.978 and reliability of 0.989. In contrast, the agility test
uses an agility test with a validity of 0.947 and a reliability
0f 0.973.

Statistical analysis

The analysis technique used by ANOVA was two ways
(two ways ANOVA) at the significance level of significance
a = 0.05. Before the variance analysis technique is used, the
analysis prerequisite test is first carried out, including the
normality and homogeneity tests. The normality test uses
the Kolmogorof-Smirnov test. The variance homogeneity
test uses Levene’s test. To test the hypothesis using a two-
way ANOVA (ANOVA two-way), and if there is evidence of
interaction, a follow-up test will be carried out, namely the
Tukey test, using the SPSS version 20.0 for windows software
program with a significance level of 5% or 0.05.

Results

Descriptive pretest statistics and posttest agility test re-
sults on male basketball club athletes in Sleman County are
presented in Table 2:

Table 2. Descriptive Statistics Pretest and Posttest Agility
Test

Leg Power Muscle  Statistic Pretest Posttest
High Jumlah 71.07 64.23
(A1B1) Rerata 14.2140 12.8460

SD 0.41241 0.46522
Low Jumlah 70.45 66.90
(A1B2) Rerata 14.0900 13.3800
SD 0.41707 0.21249
High Jumlah 68.73 59.96
(A2B1) Rerata 13.7460 11.9920
SD 0.32493 0.59162
Low Jumlah 70.97 67.23
(A2B2) Rerata 14.1940 13.4460
SD 0.34681 0.16227

Prerequisite Test Results

Normality test

The data normality test in this study used the Kol-
mogorov Smirnov method. Normality test results presented
in Table 3:

Table 3. Normality test

Data P Notes
Pretest A1B1 0.601 Normal
Posttest A1B1 0.699 Normal
Pretest A2B1 0.621 Normal
Posttest A2B1 0.636 Normal
Pretest A1B2 0.952 Normal
Posttest A1B2 0.877 Normal
Pretest A2B2 0.979 Normal
Posttest A2B2 0.768 Normal

Based on table 3 above, all pretest and posttest data were
obtained from the normality test results of the data signif-
icance value p > 0.05, which means the data is a normal
distribution.

Homogeneity Test

The homogeneity test is intended to test the similarity of
variants between pretest and posttest. The homogeneity test
in this study was the Levene Test. Homogeneity test results
are presented in Table 4:

Table 4. Homogeneity tes

Group Sig. Notes
Pretest 0.955 Homogen
Posttest 0.084 Homogen

Based on table 4, the pretest obtained a significance
value of 0.307 > 0.05 and in posttest received a significance
value of 0.216 > 0.05. This means that in the data group,
there are homogeneous variants.

Hypothesis Test Results

Research hypotheses are tested based on data analysis
and two-track ANOVA (ANOVA two-way) analysis inter-
pretation. Hypothesis Test Results are presented in table 5:

Table 5. ANOVA Test

Source Type III Sum of F sig.
Squares
Training method 0.776 4.867 0.042
Leg Power 4.940 30.976  0.000
Training method *Leg Power 1.058 6.634 0.020

The first hypothesis reads, “There is a difference in the
influence between the method of exercise (water exercise and
sand exercise) on agility” From the results of the ANOVA
test, it can be seen that Fhitung = 4,867, while the significance
value p is 0.042. Since the significance value p is 0.042 < 0.05,
ho is rejected. Thus there is a significant difference in in-
fluence between the exercise method (water exercise and
sand exercise) on agility. Based on the analysis results, it
turned out that the sand exercise method was higher (good)
with a posttest average value of 12,719 seconds compared to
the water exercise method with a posttest average value of
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13,113. This means that the research hypothesis that there is
a significant difference in influence between water exercise
methods (water exercise and sand exercise) on agility has
been proven.

The second hypothesis reads, “There is a difference in
agility ability between athletes who have high leg muscle
power and low leg muscle power” From the results of the
ANOVA test, it can be seen that Fcalculate = 30,976, while
the significance value p is 0.000. Since the significance value
p is 0.000< 0.05, ho is rejected. Based on this, there is a sig-
nificant difference in agility ability between athletes with
high leg muscle power and low leg muscle power. Based on
the analysis results, athletes with high leg muscle power are
higher (good) with a posttest average value of 12.419 sec-
onds compared to athletes who have low limb muscle power
with a posttest average value of 13.413 seconds. This means
that the research hypothesis has been proven that there is a
significant difference in agility ability between athletes with
high leg muscle power and low leg muscle power.

The third hypothesis reads, “There is an interaction be-
tween the exercise method (water exercise and sand exer-
cise) power of the limb muscles (high and low) to agility”
From the results of the ANOVA test, it can be seen that Fcal-
culate = 6.634, while the significance value p is 0.020. Since
the significance value p is 0.020 < 0.05, Ho is rejected. Based
on this, the hypothesis that there is an interaction between
the exercise method (water exercise and sand exercise) and
the power of the leg muscles (high and low) to agility has
been proven.

A Diagram of the results of the interaction between the
exercise method (water exercise and sand exercise), power
of the leg muscles (high and low) to agility can be seen in
Figure 1:

16
15
14 1§’4¢
12,846
13
lf,g j
A1
12
e A2
11
10
B1 B2
—t—A1l 12,846 13,38
——A2 11,99 13,44

Fig 1. Results of Interaction Between Exercise Methods (Water
Exercise and Sand Exercise) with Leg Muscle Power (High and
Low)

After testing, there is an interaction between the exer-
cise method (water exercise and sand exercise), power of the
limb muscles (high and low) to agility. Then, it is necessary
to do further tests using the Tukey test. The results of the ad-
ditional test can be seen in table 6.

Based on table 6, Tukey test calculation results on aster-
isk marks (*) show that pairs that have interactions or pairs
that differ markedly (significantly) are: (1) A1B1-A2Bl1, (2)
A2B1-A1B1, (3) A2B1-A1B2, (4) A2B1-A2B2, (5) A1B2-

Table 6. Poshoc Test Results

Group Interaction Std. Error Sig.
A2B1 0.25257 0.018
AlB1 A1B2 0.25257 0.191
A2B2 0.25257 0.122
Al1B1 0.25257 0.018
A2B1 A1B2 0.25257 0.000
A2B2 0.25257 0.000
Al1B1 0.25257 0.191
A1B2 A2B1 0.25257 0.000
A2B2 0.25257 0.993
Al1B1 0.25257 0.122
A2B2 A2B1 0.25257 0.000
A1B2 0.25257 0.993

Al1B1:  Groups of athletes with high category leg

power are given the treatment of leg training
methods with water exercise.

Groups of athletes with high category leg
power are given leg training methods with
sand exercise.

Groups of athletes with low category leg
power are given the treatment of leg training
methods with water exercise.

Groups of athletes with low category leg
power are given leg training methods with
sand exercise.

A2B1:

A1B2:

A2B2:

A2B1, (6) A2B2-A2B1. The other pairs are stated to be no
different: pair (1) A1B1-A1B2, (2) A1B1-A2B2, (3) A1B2-
A1BI, (4) A1B2-A2B2, (5) A2B2-A1B1, (6) A2B2-A1B2.

Discussion

Based on hypothesis testing, it is known that the method
of exercise (water exercise and sand exercise) has a signifi-
cant difference in influence on agility. Training in the sand
can reduce stress on the skeletal muscle system (Binnie et
al., 2014). Exercise can limit movement to minimize damage
and related negative side effects such as increased muscle
pain. So that sand exercise is another way to improve the
ability of leg muscles and agility. The surface of the sand is
also expected to reduce the frequency of steps even slightly
because athletes maintain almost the same movement pat-
terns and range of motion during stepping. The lower hori-
zontal speed on the sand surface means that athletes take
longer to make such movements, so they have a longer time
when in contact with the sand surface. Sand’s great shock ab-
sorption properties can also limit maximal movement speed
in sprint training (Barrett et al., 1998) and jumping perfor-
mance (Bishop, 2003).

Agility is required in sports that are game in nature. Agil-
ity is concerned with gestures involving footwork and rapid
changes in body position. Agility in principle plays a role
in activities that involve changing body movements while
maintaining balance. An athlete or player with good agility
will perform movements more effectively and efficiently.

Based on the results that have been put forward in this
study, there is an interaction between the method of exer-
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cise (water exercise and sand exercise), power of the limb
muscles (high and low) to agility. From the results of the
form of interaction, it appears that the main factors of the
study in the form of two factors show significant interac-
tion. In the results of this study, interactions mean that each
group has a difference in the influence of each group that
is paired. The interaction results showed that the group of
athletes who had high leg muscle power was better treated
with the sand exercise training method and the group of
athletes who had low leg muscle power was better treated
with the water exercise training method. The pairs that have
interactions or significantly different partners are as follows:
(1) The group of athletes with high leg power given the sand
exercise training method is better than the group of athletes
who have high leg power given the water exercise training
method, with a significance value of 0.018 <0.05, (2) The
group of athletes with high leg power who were given the
sand exercise method was better than those who had low
leg power who were treated with the water exercise method,
with a significance value of 0.000 <0.05, (3) The group of ath-
letes with high leg power was treated with the sand exercise
method, which was better than the group of athletes with
low leg power treated with the sand exercise method, with a
significance value of 0.000 <0.05.

Conclusions

Based on the research results and the results of data
analysis that has been done, the following conclusions were
obtained: (1) There is a significant difference in the influence
of exercise methods (water exercise with sand exercise) on
agility. The sand exercise method is higher (good) than the
water exercise method. (2) There is a significant difference
in the influence of agility ability between athletes who have
high leg muscle power with low leg muscle power. Athletes
with high leg muscle power are higher (good) than athletes
with low high leg muscle power. (3) There is a significant
interaction between water exercise methods (water exercise
and sand exercise) with the power of the limb muscles (high
and low) to agility. The interaction results showed that the
athletes with high leg muscle power were better treated with
sand exercise methods. The athletes with low leg muscle
power were better treated with water exercise methods. The
implications of this study could prove that sand exercise
methods are more effectively used in increasing agility to
be an alternative for coaches. The results of the research
can practically be used as consideration for coaches, as well
as basketball coaches, in making appropriate training pro-
grams to improve agility. Thus the exercise will be effective
and will result in what is expected by the coach.
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BMJINB METOLIB BUKOHAHHA BMNPAB HA MILWAHIN MNOBEPXHI,

BMKOHAHHSA BMPAB HA BOAHIVN MOBEPXHI TA CUJIOBUX TPEHYBAHb
M’A3IB HITf NTPOTATOM BOCbMU TUMXHIB HA PO3BUTOK CMTIPUTHOCTI
B BACKETBOJIICTIB ANA rPABLIB MIAJIITKOBOIO TA OHALLbOTO BIKY

Myxammap IpBan €Ba Camadi'*®’E, Bapan CynpmaBan Cyrepman'*” BepHanera
Cyxaprini'*®, Myxammap Cirit Antoni**?, Kyky Baxropin [Iparama®©

!MepxaBHmit yHiBepcuteT [I>KOK AKapTH
*[HCTUTYT IepeloBOi HAyKM, TEXHIKM Ta OCBITH

ABTOpCHKMIT BRI A — am3aiis gocnipkenHs; B — 36ip ganux; C - crarananis; D - migroroska pykomnucy; E - 36ip komtis

Pedepar. Crarts: 7 c., 6 Tabn., 1 puc., 23 mxeperna.

Mera pocnimkenHa. CoputHicTb Bifirpae cyTreBy ponb y 6ackeT6oi, TOMY HifBUIEHHIO CIPUTHOCTI HOTPiOHO
IPUAUIATY OKpeMy yBary y BIpaBax i3 ¢isudHoI mifroroBku 6acket60micTiB. /11 JOCATHEHHS AKHANKPAIMX pe3y/IbTaTiB
3a JOIIOMOrOI0 IIeBHUX BIIPaB HeoOXifHO Opary o yBary Tl i croci6 BukoHaHHA Takux Bupas. Illo pisHoMaHiTHINION
Oye Mofe/lb TPEHYBaHb, IPOINOHOBAHA CIIOPTCMEHAM, TUM Oinbine BOoHa Oyie JOZATKOBO CIPUITH BifICYTHOCTI B
CIIOPTCMEHIB Bif9yTTsI BUCHAXXEHOCT] ITiff Yac TpeHyBaHb. IIpoTe MOJIeNb TpeHyBaHb, SIKY BUKOPUCTOBYIOTb, OCI 0OMeXXeHa
MalilaHYMKaMI 3 TBEPIOI0 IIOBEePXHEel0. X04Ya BUKOPUCTAHHA TaKMX TUIIB IIOBEPXHi MalilaHYMKa, AK BOJA 11 I1iCOK, Ma€ He
TaKMil BIJIUB, AK CUJIOBE HaBaHTaXXEHHH, BOHO 3HIKYE YaCTOTY BUIIA[IKiB TPaBMaTU3MY.

Marepianu Ta Metogu. Y JOCTIIPKEHHI BUKOPUCTOBYBAIU METOJ, €KCIIEPUMEHTY 3 (aKTOPHUM IUIAaHOM 2X2.
Y mocnmimxenHi 6panu y4actb 36 6acker6omicTiB 4onmoBiuoi crari Bikom 16-18 pokiB. [l BUMipOBaHHA CUIN HIr
BUKOPUCTOBYBA/IM CTPUOKM Y BICOTY, IS OL[iHKI CIPUTHOCTI — T€CT Ha CIPUTHICTD, a YIS aHA/TI3y AaHNUX JOCTIKEHHS —
IUCIIEpCIIHMIA aHaTIi3.

PesynpraTi. (1) MeTOZ BUKOHAHH BIIPaB Ha IiCKY IOKa3ye Kpallli pe3y/IbTaTH, H>K MeTOJ] BUKOHAHHS BIIPAB Ha BOJ;
(2) cmopTcMeHM 3 BUCOKMMY TIOKa3HMKAMI CHJIH KiHIIIBOK IIOKa3YIOTh Kpallli pe3y/IbTaTyi B TeCTyBaHHI Ha CIIPUTHICTD, HDK
CIIOPTCMEHY 3 HUSbKMMM IIOKa3HMKaMU CUIH KiHIIiBOK; Ta (3) icHye B3a€MO3YMOBJIEHICTb MK METOlaM}1 BUKOHAHH: BIIPaB
Ha BOJIi Ta BUKOHAHH BIIPaB Ha IIiCKY JI CMJIOBMMI ITIOKa3HMKAMM KiHI[IBOK y 3iCTaB/IEHHI 3 pe3y/bTaTaMy TECTYBaHHSA Ha
CIPUTHICTD.

BucHoBKM. Pe3ynbTaTy I1bOT0 JOCTIIKEHHA MOXYTh IiITBEPIPKYBATH, 1[0 BUKOPUCTAHHA METO/IiB BUKOHAHHA BIIPAB
Ha MiCKy € e(eKTUBHIIMM /IS MOKPAIIeHHA TOKa3HMKIB CIPUTHOCTI Ta MOXe OyJe albTepHATMBHUM pillleHHAM s
TpeHepiB.

Krouosi cnoBa: BipaBy Ha IicKy, BIIpaBY Ha BOJi, CIPUTHICTD, 6ackeTOOI, M TOK.
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Abstract

Study purpose. One of the main problems during the COVID-19 pandemic that needs to be considered is the decline
in physical activity carried out by teenagers. The overall objective of this mixed method is to investigate the effects of
the Pokemon Go intervention program to promote physical activity in teenagers during the COVID-19 crisis.
Materials and methods. This study was conducted through a mixed method approach. 94 teenagers in grades

10-12 from three high schools agreed to participate in this study. The subjects were divided into 2 groups, namely

in the Pokemon Go intervention program group (N = 47) and a control group that did not get any physical activity
(N =47). The Pokemon Go intervention program was carried out for 7 weeks with an intensity of 3 times a week in
physical education classes. After carrying out the Pokemon Go intervention program, the forty-seven subjects were
interviewed. The quantitative instrument used to measure the physical activity level was IPAQ, while the qualitative
instrument used in-depth interviews.

Results. The quantitative and qualitative (mixed) research confirms that the Pokemon Go intervention program
showed to positively promote PA levels in teenagers to higher levels in the current COVID-19 crisis. The results of
this study are in line with the previous studies which explained that Pokemon Go is an augmented reality game that

requires players to travel to various locations in the real world where distances are relatively far.

Conclusions. Teenagers with the status of players, ex-players and non-players experienced a significant increase

in physical activity level after participating the Pokemon Go intervention program for 7 weeks, and the majority

of subjects considered that Pokemon Go had a positive effect to promote physical activity during the COVID-19
pandemic. After implementing the Pokemon Go intervention program for 7 weeks, the results of our study confirm
that the physical activity levels of teenagers have gradually increased during the COVID-19.

Keywords: Pokemon Go, physical activity, COVID-19, mixed method.

Introduction

In this COVID-19 era, physical activity (PA) among
teenagers until adults are drastically decline (Yan et al., 2020).
Previous studies reported that physical activity has an impor-
tant contribution in maintaining healty body, fit and avoid
chronic diseases, such as heart disease, obesity, cancer, dia-
betes (Dietz et al., 2016) and hypertension (Lee et al., 2021).
Another study reported that, globally, more than a quarter of
adults were physically inactive, caused 5 million deaths per
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year (Ni et al., 2019). According to the study results by Xian
et al. (2017), notwithstanding that exercise has been carried
out and well documented, PA levels were still low in some
countries. Based on this fact, innovative strategies to increase
PA need to be promoted in current COVID-19 era.
Previous studies recommended Pokemon Go as a strat-
egy to promote the low PA levels (Madrigal-Pana et al., 2019;
Khamzina et al., 2020). Pokemon Go is an augmented reality
game, a player has to find and get cartoon characters in real
world or in the surrounding environment (e.g., house, yard,
park, school) (Howe et al., 2016). According to Ma et al.,
(2018), this game created a condition as if players can catch
and fight monsters (Pokemon) in the real world. Pokemon Go
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has an advantage by utilizing the Global Positioning System
(GPS) and compatible devices with cameras, so that players
feel as if they are experiencing fantasy in the real world (Yan
et al., 2020). Previous studies have reported that Pokemon
Go had a positive effect on increasing PA levels (Ayers et al.,
2016), because this game encourages people to walk or run
to catch monsters (Pokemon), collect candy or hatch eggs
(Wong, 2017; Wattanapisit et al., 2018). Although the ben-
efits of Pokemon Go had been reported and documented,
this game was claimed could cause traumatic injuries, for
example the players were possible to fall, hit trees or walls,
and even cause traffic injuries due to playing while walking,
cycling or driving a vehicle. There were some data reported
that the negative impact of playing Pokemon Go was serious
injuries to players by 10.7% of all events and the most com-
mon side effect was musculoskeletal or skin injuries (68.0%)
(Lietal., 2021). In addition, a study found that the long-term
effects of Pokemon Go on increasing PA and health were not
yet untested (An & Nigg, 2017). Based on the fact that there
was found some gaps in previous studies, it was suggested
that further research on Pokemon Go needs to be conducted
and should be a major concern.

Previous studies on Pokemon Go have been reported
internationally (Clark & Clark, 2016; Licoppe, 2016; Keogh,
2017). However, research on Pokemon Go as a strategy to
increase PA levels through mixed methods has not been
reported internationally. According to our knowledge, this
is the first study that use a mixed method to investigate the
effects of Pokemon Go during the COVID-19 crisis, because
most of the previous research was conducted through Lon-
gitudinal, Cross-sectional, Experimental, Retrospective Co-
hort studies (Lee et al., 2021) and qualitative (Lindqvist et al.,
2018). This study has the potential to explain the effective-
ness of Pokemon Go in terms of quantitative and qualitative
(mixed), so that it can provide accurate information to lec-
turers, students, athletes, public regarding the importance of
the game Pokemon Go for increasing the PA level of teenag-
ers during the current dangerous pandemic crisis. Thus, this
study aims to investigate the effect of playing Pokemon Go
on increasing PA levels during COVID-19.

Materials and Methods

Subject

The mixed method was used as an approach in this study.
Mixed method is a research that combines quantitative and
qualitative research. Thus, this study aims to obtain data in
the form of numbers and descriptions of interviews results
with subjects. The subjects in this study were teenagers who
are currently undergoing education at the high school level
in Cianjur City (Indonesia). Subjects were selected using
Cluster Random, namely by sending messages via What-
sapps to all students from grades 10 to 12 from three schools
regarding the purpose of this study and only 94 students
responded and were willing to be subjects in this study. The
characteristics of the subjects are presented in Table 1.

Measuring Instrument

Quantitative Instruments. International Physical Ac-
tivity Questionnaire was used to measure a PA level. This

Table 1. Socio-demographic of Subjects

Variables N(%)
Gender
Male 50(53.19%)
Female 44(46.81%)
Age (y)
15 24(25.53%)
16 32(34.04%)
17 21(22.34%)
18 17(18.09%)
Weight (kg)
50 19(20.21%)
55 25(26.60%)
60 36(38.30%)
65 14(14.89%)
High (cm)
155 24(25.53%)
160 39(41.49%)
165 19(20.21%)
170 12(12.77%)
School
Senior High School 1 Cipanas 29 (30.85%)
Senior High School 2 Cianjur 41 (43.62%)
Senior High School 1Ciranjang 24 (25.53%)
Class
10 59(62.77%)
11 21(22.34%)
12 14(14.89%)
Play Status
Players 30(%)
Ex-Players 24(%)
Non-Players 40(%)

instrument has been validated and has a validity value of
0.087 while the reliability was 0.77 and has been translated
into Indonesian. IPAQ was used to measure three types of
activities, namely high intensity PA, moderate PA and low
PA (walking). These three PAs have different METs values,
for example high PA = 8.0 METs, medium PA = 4.0 METs
and low PA (running) = 3.3 METs. The total PA scores of the
three activities between high, medium and low were com-
bined and expressed in MET-min/week (Wong, 2017).

Qualitative Instruments. In qualitative research, re-
searchers used in-depth interviews towards subjects about
their experiences during the Pokemon Go program. Inter-
views were carried out by using Indonesian language with a
duration of 10-15 minutes per day via online through What-
sapps platform. The interviews were recorded and noted in
books, then analyzed by 3 experts who have Ph.D. degrees in
physical education and sports.

Procedure

This research was conducted from November to De-
cember 2021 at Suryakancana University. This research
has obtained permission from the Research Committee
(N0:270.75/SP2H/UN64.10/LL/2021) Suryakancana Uni-
versity (Indonesia). In addition, this research has followed
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the ethical guidelines of the World Medical Association
(Helsinki Declaration) for human objects. In quantitative
research, 94 subjects were divided into two groups, namely
the experimental group (N=47) who received the Pokemon
Go program and the control group (N=47) who only did
daily activities at school or did not receive any physical ac-
tivity program. The pre-test and post-test activities were car-
ried out by sending IPAQ via Whatsapps to all subjects, so
that they could fill out the questionnaire individually under
the supervision of the research team. While the Pokemon
Go program started from 08.00-09.00 AM during education
classes and was carried out for 7 weeks with an intensity of
3 meetings a week. In addition, this study applied the CO-
VID-19 health protocol, namely checking body temperature,
providing hand sanitizer and vaccines to subjects.

As for qualitative research, all subjects were interviewed
online by researchers regarding their experiences after partici-
pating in the Pokemon Go program for 7 weeks. The questions
are as following: (a) The experience of intervention (Pokemon
Go program), (b) the advantages of the Pokemon Go program
and (c) the disadvantages of the Pokemon Go program.

Statistical analysis

Quantitative analysis. Quantitative data were processed
to analyze descriptive statistics presented as mean, standard
deviation (SD) and percentage. In addition, all data were
checked for normal distribution using the Kolmogorov-
Smirnov test. Meanwhile, the independent t-test was used
for comparison between the experimental and control
groups. Then the effect size (ES) was used to estimate the

significance of the group mean differences. All quantitative
data were processed using IBM SPSS software (v25.0, SPSS
Inc., Chicago, IL, USA) with a significance level of 0.05.
Qualitative analysis. Meanwhile, qualitative data were
processed through thematic analysis. There were several
steps in the thematic analysis that need to be taken, includ-
ing: (a) Interviews were transcribed word for word. (b) The
transcribed interview was read repeatedly by the researcher/
expert to gain a broad understanding. (c) The data was sort-
ed by categorization, coding, and highlighting based on their
similarity (Rasmitadila et al., 2020). (d) Similar phrases were
grouped and organized into themes (Ekstrom et al., 2017)

Results

The normality test in this study was normally distrib-
uted (p = 0.246 > 0.05). While the results of the quantitative
study shows that there was a significant increase in total PA
in teenagers with player status due to the impact of the Poke-
mon Go program (Table 2). The similar results also occurred
in teenagers with ex-players status (Table 3) and non-players
status (Table 4). Meanwhile, there was no increase in PA
levels in the control group in all statuses.

The results of qualitative research through interviews
with subjects are presented in three themes:

Theme 1: Experience of Intervention

The results of qualitative research through interviews
with subjects are presented in three themes:

This first theme discusses the subjects’ experience when
participating in the Pokemon Go program for 7 weeks. In-
tervention experience is an important factor that needs to be

Table 2: Differences in Pokemon Go group and Control group values in Walking PA, Moderate PA, Vigorous PA of Players

Pokemon Go Group (N = 15)

Control Group (N = 15)

Physical Activity Pre-Test Post-Test ES Pre-Test Post-Test ES
M(SD) M(SD) (d) M(SD) M(SD) P (d)
Walking PA 598.4(356.0) 558.8(342.1) 0.000 0.64 187.4(63.1) 173.8(61.7) 0342  0.002
(METmin/week) . . . . X . 4(63. 8(61. . .
Moderate PA
653.3(383.5 664.8(362.7 0.003 0.71 114.6(85.3 101.3(79.8 0.521 0.001
(METmin/week) ( ) ( ) (85.3) (79.8)
Vigorous PA
, 629.3(367.2) 1024.0(433.1)  0.001  0.75 224.0(113.9) 208.0(89.7)  0.339  0.000
(METmin/week)
Total PA, 1881.1(456.1) 2246.8(742.4)  0.000  0.78 525.6(162.6)  483.1(128.5) 0279  0.000
(METmin/week)

Table 3. Differences in Pokemon Go and Control group values in Walking PA, Moderate PA, Vigorous PA of Ex-Players

Pokemon Go Group (N=12)

Control Group (N=12)

Physical Activity Pre-Test Post-Test ES Pre-Test Post-Test ES
M(SD) M(SD) (d) M(SD) M(SD) P ()
m}gﬁﬁfﬁv k) 533.5(369.3) 561.5(2189)  0.000 0.69  203.5(44.1) 192.5(52.3) 0221  0.000
?ﬁg;ﬁiizek) 733.3(331.3) 1063.3(288.1)  0.000 0.7 96.6(43.3) 90.0(38.6)  0.178  0.001
X\ifé’;‘;l;%eek) 466.6(278.8) 893.3(492.9)  0.000 072  186.6(104.2) 1933(99.2) 0264  0.001
(TISEITEH ek 1733.5(4232)  2517.6(650.7)  0.001 0.80  486.8(100.0)  475.8(101.5)  0.380  0.002
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Table 4. Differences in Pokemon Go and Control group values in Walking PA, Moderate PA, Vigorous PA of Non-Players

Pokemon Go Group (N=20)

Control Group (N=20)

Physical Activity Pre-Test Post-Test ES Pre-Test Post-Test ES
M(SD) M(SD) g (d) M(SD) M(SD) = (d)

Walking PA
(METmin/week) 506.5(252.0) 598.95(305.3) 0.000 0.64 196(43.4) 202.9(22.1) 0.321 0.000
Moderate PA
(METmin/week) 642.0(398.8) 896.0(366.7)  0.000  0.71 98.0(39.9) 94.0(43.5) 0201  0.001
Vigorous PA
(METonin/week) 592.0(371.0) 1012.0(468.8)  0.000 078  200.0(105.4) 124.0(60.7)  0.111  0.001
Total PA 1740.5(687.3) 2506.9(666.5) 0.001 0.79 494.3(98.8) 420.9(64.4) 0.108  0.002
(METmin/week) . . . . . . .3(98. .9(64. . .

known, in order to provide an overview of the effectiveness
of the Pokemon Go program. The subjects give their opinion
as following:

“I'm excited to be able to join the Pokemon Go program,
because this game is very interesting and motivate me to walk”

“At the beginning of the intervention, I felt that this
game was boring but after getting a lot of Pokemon monsters
I liked the game”

“I've played this game previously, but I thought Poke-
mon Go can hurt me. But my opinion was changed because
the location of the intervention in this study was carried out
in an area on university that was far from the city center and
there were no vehicles”

“Before taking part in this research, I have often played
this Pokemon Go game and I confirm that this game is safe
ifit is done in a place far from vehicles, such as parks or hills.
And I like this game, because it triggers me want to walk or
run to find Pokemon monsters.”

Theme 2: Pokemon Go Program Advantages

The second theme is about the advantages of the Poke-
mon Go game which is indeed an important factor and must
be informed to everyone. The subjects argued that:

“I pressume that the advantage of playing Pokemon Go
is it can gradually increase our PA level. For example, before
participating in the Pokemon Go intervention, I rarely did
PA outside the house, especially during hot weather or the
current pandemic situation. But, Pokemon Go has help me
to have a much better PA level”

“In my opinion, Pokemon Go is one of the games that
promotes PA in a positive way to teenagers in the current
COVID-19 pandemic crisis. The advantage of this game can
be played at any time, we just need to provide a smartphone
with a mobile data”

“This game is incredibly fun, because it allows me to walk
for an hour without feeling bored or tired. I will continue to
play this game, even after the research has been completed”

“I believe that Pokemon Go can be one of the right strat-
egies to increase PA levels during the current COVID-19
pandemic, because this game can be played individually and
doesn’t require many friends.”

“I can’t believe it!!, This Pokemon Go game trigger me
to walk 1.2 km every day. This game is a great method for
teenagers to increase their PA level even during a pandemic.”

Theme 3: The disadvantages of Pokemon go program

This third theme discusses the shortcomings of the
Pokemon Go game that must be investigated accurately, in

order to minimize the weakness. The subjects revealed their
opinion that:

“Pokemon Go is indeed a game that can promote im-
provement in PA levels, but if the game is not played in a safe
place, it can result in injury (e.g., falling, crashing into a tree
or wall, being hit by a vehicle).”

“In my opinion, Pokemon Go has several weakness, such
as: it requires a fairly large mobile data plan, we should have
a smart phone with good quality in order to play this game.

“If the internet network is bad, then Pokemon Go cannot
be used to increase our PA level. In addition, if the weather is
raining, then we cannot walking outside the house. And the
GPS signal sometimes gets interrupted, so players can’t walk
to search Pokemon monsters.”

Discussion

In overall, the objective of this study was to evaluate the
effects of the Pokemon Go game from a mixed method point
of view on increasing PA levels during the COVID-19 period.
In quantitative and qualitative (mixed) research confirm that
the Pokemon Go program showed to positively promote PA
levels in teenagers to higher levels in the current COVID-19
crisis. The results of this study are in line with previous stud-
ies which explained that Pokemon Go is an augmented game
that requires players to travel to various locations in the real
world which the distances was relatively far. Thus, after car-
ried out this game, players can increase their PA level to be
better than before (Althoff et al., 2016; Chaput & Leblanc,
2017; Ewell et al., 2020; Kosa & Uysal, 2022).

Teenagers with the status of players, ex-players and non-
players who have participated in the Pokemon Go interven-
tion program reported that they were able to walk 60 minutes
inaday (Nietal., 2019) and experiencing an increase in walk-
ing distance with an average of 1.5 km. Similarly, a study con-
ducted in the US reported that the effects of Pokemon Go can
lead to an average increase of 1473 runs in a day. While the
research of Howe et al., (2016) noted that players experienced
an increase of 955 steps per day (Wattanapisit et al., 2018).

In addition, this study refutes previous research that
reported Pokemon Go was not effective if used in the long
term to increase PA levels (An & Nigg, 2017). The fact is the
Pokemon Go intervention program which was implemented
for 7 weeks was effective for increasing PA levels in teenag-
ers despite the current pandemic crisis. The main issue that
is often found in previous studies is the safety or of players
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(Wong, 2017; Marquet et al., 2017; Wattanapisit et al., 2018),
but our research confirms that none of the teenagers got
injured while playing Pokemon Go. This is because we had
prepared a wide and safe environment for them to play.

Conclusions

This study becomes evidence that the Pokemon Go
program is one of the strategies that has a positive effect in
promoting PA among teenagers at high school level during
the COVID-19 crisis. The scope of this study was limited in
terms of the subject which was comes from one area in Indo-
nesia. Thus, future studies need to be carried out by targeting
subjects from different ages including children, adolescents
and adults in several regions in Indonesia or other countries.
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AOMOBHEHA I'PA «<POKEMON GO» MNif YAC NAHAEMIi COVID-19: YN
BMJIMUBAE BOHA HA CMTPUAHHA OI3UYHIN AKTUBHOCTI NIANITKIB?

1ABCD 3ACD

Xacanyppin [>xymapenr' AP, Eni CeriaBan , JKontr Hemert

"YuiBepcuter Xamy Oneo

*YuiBepcureT CypbsAKaHKaHA

*IleucpKuii yHiBepcUTeT

ABTOpCBHKNMIT BKIAM: A — [U3aiiH HOCTiIKeHHs; B — 36ip ganux; C - crarananis; D - migrotoska pykomucy; E - 36ip komTis

Pedepar. Crartsi: 6 ., 4 TabIL., 26 IXKeperL.

Mera gocrimkenns. OpHiero 3 ronoBHux npo6yem mif yac naugemii COVID-19, sixa notpe6ye po3risany, € sHyvkeHHs (isnd-
HOI aKTMBHOCTI ITi/TITKiB. 3arabHOI0 METOIO IIbOT0 3MillIaHOTO METO/Y € BUBYECHH: BIUIMBY iHTepBeHIilTHOI mporpamu «Pokemon
Go» Ha cipustHHA Gi3nN4HIl aKTUBHOCTI MifPIITKIB i Yac Kpusu, symosneHoi COVID-19.

Marepianu Ta MeTopm. Lle mocifiyKeHHA TPOBOANIN 3 BUKOPUCTAHHAM Ii/IXOIy HAa OCHOBI 3MillIaHOTO METOAy. Y YaCHUKaMM
TOCTiIPKEHHA MOTOAMINCA cTaTy 94 mipmitku-yuHi 10-12 kmaciB i3 TppoX cepefiHiX IIKil. Y4yacHMKIB posnofinuam Ha 2 rpy-
I, @ caMe: eKCIepPUMEHTANIbHY TPYIY, Y AKill yYacHUKY 3aiManucA 3a iHTepBeHliltHo0 nporpamolo «Pokemon Go» (N = 47),
i KOHTPOJIBbHY TPYILY, Y SIKill y9acHMKM He 3piricHoBam ¢isnunoi aktuBHOCTI (N = 47). InTepBenuiiiny nporpamy «Pokemon Go»
IPOBOAVIIM Ha 3aHATTAX i3 (HiSMYHOr0 BUXOBAaHH:A IPOTATOM 7 TIDKHIB 3 iHTeHCUBHICTIO 3 pasu Ha TiokfeHb. [Tica saBepieHHA
IpOBefleHHs iHTepBeHLiTHOI mporpamu «Pokemon Go» 6y10 poBefieHO onuTyBaHHA 47 y4acHMKIB. 3ac060M Ki/IbKiCHOI OLfiH-
KU, AKWII BUKOPUCTOBYBA/IN Ji/IA BUMIpIOBaHHA piBHA (PisndHOI akTUBHOCTI, 6yna MikHapopHa aHKeTa 3 $i3WYHOI aKTMBHOCTI
(IPAQ), a sk 3aci6 sKiCHOI OLIHKM BUKOPUCTOBYBA/IN JOK/IaHI iHTEpB10.

Pesynwpratu. Kinpkicunii i sxicHnit (3MillraHwit) aHaIi3 MiTBEPIKYE, 110 iHTepBeHIiliHa mporpama «Pokemon Go» moxasana
IIO3UTUBHE CIIPUAHHA 3pOCTaHHIO piBHIB QA B MiUIITKIB 10 BUIIMX PiBHIB i 4ac HMHIIHBOI Kpu3K, symoieHoi COVID-19. Pe-
3Y/IBTATH LbOTO JOCTI/KEHHS Y3TOKYIOThCS 3 IOTIePefHIMI JOCTIPKEHHAM, Y AKMX 0y/10 HOsICHEHO, 110 «Pokemon Go» — 1je rpa
JOIIOBHEHO]I pealbHOCTI, IKa BMMarae Bijl TpaBIIiB IepeCyBaTICA IO PiSHNUX JIOKALill y pea/IbHOMY CBiTi Ha BifTHOCHO JajIeKi BifICTaHi.

Bucxosku. ITifytiTki 3i crarycoM rpasiiiB, KOJMMIIHIX IPABIiB i He rPAaBIIiB 3a3Ha/IM 3HAYHOTO IiABNINEHHS PiBHs (isnaHOI
aKTMBHOCTI MiC/s y4acTi B iHTepBeHLilHi mporpami «Pokemon Go» mpoTsrom 7 TIDKHIB, i G1IbIIICT YIaCHUKIB yBaXKaIa, 10
rpa «Pokemon Go» II03MTUBHO BIUIMBAE Ha CIIPUAHHA Gi3n4dHiil akTuBHOCTI 1iff yac mangemii COVID-19. ITicna peanisanii inTep-
BeHIIilTHOI mporpamu «Pokemon Go» IPOTATOM 7 TVDKHIB pe3y/IbTaTy HAIIOTO AOCTIIKEeHH MiATBePPKYIOTD, 110 PiBHI QisndHOi
aKTMBHOCTI mijyiTkiB mip yac mangemii COVID-19 nocTynoso 3spocTtanm.

Knrouosi cmoBa: Pokemon Go, pisnuna aktusHicTs, COVID-19, 3miranuit MeTox.
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Abstract

The study purpose was to investigate the effect of functional training with the ascending AMRAP model and with
the FOR TIME constant load model on increasing abdominal muscle strength and maximal oxygen consumption

(VO,max) in adolescent males.

Materials and methods. This study used the True-Experimental method with the research design of the Randomized
Control Group Pretest-Posttest Design. A total of 21 adolescent males aged 18-21, body mass index (BMI)

18.5-24.9 kg/m?, normal blood pressure, normal resting heart rate, normal oxygen saturation (SpO,) participated

in this study and were divided into three groups, namely CTRLG (n = 7; control group), FSTAG (n = 7; ascending
AMRAP functional training group), and FSTFG (n = 7; FOR TIME constant load functional training group). Both
the ascending AMRAP functional training and the FOR TIME constant load functional training interventions were
carried out with a frequency of 3 times/week for 8 weeks. Statistical analysis used the one-way ANOVA test with the
Statistical Package for Social Science (SPSS) software version 21.

Results. The results showed that there was a significant difference in the mean delta (A) increase in abdominal muscle
strength (p < 0.05). The mean delta (A) increase in VO,max also showed a significant difference (p < 0.05).
Conclusions. Based on the results of the study, it was shown that the administration of functional training
intervention with the ascending AMRAP model and functional training intervention with the FOR TIME constant
load model which was carried out 3 times/week for 8 weeks increased abdominal muscle strength and maximal

oxygen consumption levels.

Keywords: ascending AMRAP, FOR TIME constant load, abdominal muscle strength, VO,max.

Introduction

Lack of physical activity can have serious implications
for human health. Approximately 2 million deaths per year
are associated with a lack of physical activity, prompting the
WHO to issue a warning that an inactive lifestyle can be
one of the top 10 causes of death and disability in the world
(WHO, 2002). Sedentary behavior has wide-ranging adverse
effects on the human body including an increase in all-cause
mortality, such as death from cardiovascular disease, cancer
risk, and the risk of metabolic disorders such as diabetes
mellitus, hypertension, and dyslipidemia, musculoskeletal
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disorders such as arthralgia and osteoporosis, as well as de-
pression, and cardiovascular disorders. cognitive (Park et
al., 2020). Physical fitness is one of the strongest predictors
of a persons health status (Artero et al., 2012; Kodama et
al., 2009). In addition, physical fitness is a prerequisite in
achieving one’s peak performance. Physical fitness is char-
acterized by the ability to perform and maintain activities of
daily living and exhibit traits or capacities associated with a
low risk of early development of movement-related diseases
and conditions (Winnick & Short, 2005). Physical fitness
refers to the components of physical fitness related to health
that are influenced by habits in physical activity, including
cardiovascular endurance, muscle strength and endurance,
body composition, and flexibility (Dunn & Leitschuh, 2006).

Balance and posture are important for most human
movements (Winter, 1990). Postural control or balance can
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be defined statically as the ability to maintain a base of sup-
port with minimal movement and dynamically as the ability
to perform tasks while maintaining a stable position (Bres-
sel, 2007). The main factor that affects balance is the func-
tion of skeletal muscles as an active means of movement,
especially abdominal muscles (Orgi’m et al., 2019; Akuthota
& Fredericson, 2008). This is because the abdominal muscles
connect the upper body with the lower body, the level of
abdominal muscle strength is very influential on the bal-
ance of the body. Core exercise is a popular term in athlet-
ics and rehabilitation fields (Orgiin et al., 2019; Mok et al.,
2015; Jamison et al., 2012; Hibbs et al., 2008). Low muscle
mass (i.e. sarcopenia) can be defined as an age-related loss
of lean tissue mass that usually results in decreased physical
function, muscle strength, and mobility (Yang et al., 2018;
Gray & Binns, 2016). An increase in muscle size is consid-
ered to be mechanically important for an increase in muscle
function (Loenneke et al., 2019). Skeletal muscle plastic-
ity is defined and characterized by dynamic functional and
structural remodeling of muscle fibers (biochemistry and
size). Changes can occur due to transfer of force loads (space
travel, rear leg suspension, and bed rest) or due to increased
load-bearing loads. Again, significant changes in the bio-
chemistry of skeletal muscle fibers may occur as a result
of high loads and high volume resistance training and low
volume aerobic loads, thereby increasing oxidative capac-
ity in certain subsets of the population. However, the exact
contribution mechanism is uncertain (Khan, 2004). Physical
fitness is currently considered to be one of the most impor-
tant markers of health, as well as a predictor of morbidity
and mortality from cardiovascular disease and other causes
(Esmaeilzadeh & Ebadollahzadeh, 2012; Ortega et al., 2008).
Cardiorespiratory fitness is positively related to cardiovascu-
lar health, academic achievement, and mental well-being in
youth (Raghuveer et al., 2020).

Continuous and continuous development of physi-
cal condition training can improve athlete performance as
well as an effort to advance Indonesian and international
achievements. Through physical condition training pro-
grams, coaches can create additional training programs for
athletes who have decreased physical condition and carry
out advanced physical condition tests to achieve better phys-
ical conditions (Bompa, 2015). Achievement in every sport
is something that is always a target to be achieved as much
as possible. Therefore, it should be noted that in order to
provide the best results in sporting achievements, it is nec-
essary to establish achievement coaching in supporting the
quality of professional athletes and coaches. This is because
the coach must have the ability, including proper treatment
related to physical conditions, techniques, tactics, and even
psychology. Based on the above background, the purpose
of this study was to prove the effect of functional training
with the ascending AMRAP model and FOR TIME constant
load on increasing abdominal muscle strength and maximal
oxygen volume (VO,max) in adolescent mens.

Materials and methods

Study participants

This study used the True-Experimental method with
the research design of The Randomized Control Group

Pretest-Posttest Design. A total of 21 teenage boys, aged 18-
21 years, body mass index (BMI) 18.5-24.9 kg/m? normal
blood pressure, normal resting heart rate, normal oxygen
saturation (SpO2) participated in this study and divided into
three groups, namely CTRLG (n = 7; control group), FSTAG
(n = 7; functional training AMRAP ascending group), and
FSTEG (n = 7; functional training FOR TIME constant load
group). Prior to conducting the research, all subjects re-
ceived information both orally and in writing about this
research. All subjects filled out and signed informed consent
before participating in the study.

Study organization

The training program is implemented and supervised by
professional officers from the Department of Sports Coach-
ing Education, Faculty of Sport Science, State University of
Surabaya. The ascending AMRAP functional training inter-
vention and the FOR TIME constant load functional train-
ing were carried out with a frequency of 3x/week for 8 weeks.
Heart rate monitoring during ascending AMRAP functional
training and FOR TIME constant load using Polar Heart
Rate Monitor (Polar H10 Heart Rate Sensor, Inc., USA). This
research was conducted at the International Youth Center
Building, State University of Surabaya.

Body height was measured using a Stadiometer (Por-
table Seca® Stadiometer, North America), while body weight
was measured using a digital scale (OMRON Model HN-
289, Omron Co., Osaka, Japan). Body mass index (BMI)
was measured by calculating body weight (kg) divided by
TB (m?). Blood pressure was measured using an OMRON
digital blood pressure meter (OMRON Model HEM-7130 L,
Omron Co., Osaka, Japan) on the non-dominant arm 3 times
in a row with a 1-2 minute rest interval between the two
measurements. At the time of measurement of blood pres-
sure the subject is in a sitting position. Resting pulse rate and
SpO, were measured using a Beurer Pulse Oximeter (PO 30
Pulse Oximeter). The measurement of abdominal muscle
strength was carried out using the Sit Up test for 30 seconds,
while the measurement of VO,max used the Multistage Fit-
ness Test (MFT). Abdominal muscle strength and VO,max
were measured pre-exercise and 8 weeks post-exercise.

Statistical analysis

Statistical analysis using software Statistical Package for
Social Science (SPSS) version 21 (SPSS Inc., Chicago, IL,
USA). Shapiro-Wilk was used to test for normality, while
Levene’s test was used to test for homogeneity and the dif-
ference test used Paired Sample T-Test, One Way-ANOVA,
followed by Tukey’s Honestly Significant Difference (HSD)
post hoc test. All data are displayed with Mean + Standard
Deviation (SD). All statistical analyzes used a significant
level (p <0.05).

Results

The results of the data analysis on the characteristics
of the research subjects which included age, height, weight,
body mass index, systolic blood pressure; diastolic blood
pressure, resting heart rate, and oxygen saturation in each
group are presented in Table 1.
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Table 1. Results of data analysis on the characteristics of research subjects in each group

Parameter n Mean=SD p -values
CTRLG FSTAG FSTFG
Age (years) 7 19.71 £ 1.11 19.57 + 1.27 19.86 = 1.07 0.899
Body Height (m) 7 1.69 £ 0.04 1.64 £ 0.03 1.68 £ 0.06 0.273
Body Weight (kg) 7 62.00 = 5.89 59.43 £ 5.06 58.29 + 3.82 0.382
Body Mass Index (kg/m?) 7 21.78 £ 1.27 2197 £ 1.67 20.69 £ 0.79 0.164
Systolic Blood Pressure (mmHg) 7 116.86 + 3.08 112.86 +£9.51 115.71 £5.35 0.513
Diastolic Blood Pressure (mmHg) 7 76.86 + 3.08 75.71 +£5.35 75.71 +5.35 0.873
Resting Heart Rate (bpm) 7 66.71 +4.11 63.71 + 4.68 70.86 + 9.99 0.171
Oxygen Saturation (%) 7 97.57 £1.27 97.43 £1.52 97.43 £1.52 0.977

Description: CTRLG: Control group; FSTAG: Functional training AMRAP ascending group; FSTFG: Functional training FOR TIME
constant load group. p-value was obtained using the one-way ANOVA test. Data is displayed with Mean + SD.

Based on Table 1, the results of the one-way ANOVA test
showed that there was no significant difference in the data on
the characteristics of the research subjects between the three
groups (p < 0.05). The results of the analysis of the average
abdominal muscle strength between pre-exercise vs. post-
exercise in each group is presented in Figure 1.
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Fig. 1. Average abdominal muscle strength between pre-exercise

vs. post-exercise in each group
Description: CTRLG: Control group; FSTAG: Functional training AMRAP
ascending group; FSTFG: Functional training FOR TIME constant load
group. p-Values were obtained by using the different Paired Samples
t-Test. (*) Significant vs. pre-exercise (p < 0.05). Data is displayed with
Mean + SD.

Based on Figure 1, it can be seen that the average ab-
dominal muscle strength in CTRLG has the same tendency
between pre-exercise and post-exercise, while in FSTAG
and FSTFG it has a tendency to increase. The results of
the different Paired Samples t-Test showed that there was
no significant difference in the average abdominal muscle
strength between pre-exercise and post-exercise at CTRLG
(46.86 + 4.95 vs. 47.14 * 5.49 repetitions, (p-values=0.356)).
While the average abdominal muscle strength between pre-
exercise and post-exercise on FSTAG showed a significant
difference (47.00 £ 5.80 vs. 52.14 + 2.85 repetitions, (p-val-
ues=0.007)). Likewise, the FSTFG showed a significant dif-
ference in the average abdominal muscle strength between
pre-exercise and post-exercise (45.00 + 5.20 vs. 49.00 + 3.74
repetitions, (p-values=0.017)). The results of the analysis of
the average VO,max levels between pre-exercise vs. post-
exercise in each group is presented in Figure 2.

Based on Figure 2, it can be seen that the average VO,max
levels in CTRLG has the same tendency between pre-exercise
and post-exercise, while in FSTAG and FSTFG it has a ten-
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Fig. 2. Average VO,max level between pre-exercise vs. post-
exercise in each group
Description: CTRLG: Control group; FSTAG: Functional training AMRAP
ascending group; FSTFG: Functional training FOR TIME constant load
group. p-values were obtained by using the different Paired Samples t-Test.
(*) Significant vs. pre-exercise (p < 0.05). Data is displayed with

Mean + SD.

dency to increase. The results of the different Paired Samples
t-Test showed that there was no significant difference in the
mean VO,max levels between pre-exercise and post-exercise
at CTRLG (39.29 + 3.46 vs. 39.86 + 3.88 mL/kg/min, (p-val-
ues= 0.236)). Meanwhile, the mean VO,max levels between
pre-exercise and post-exercise at FSTAG showed a signifi-
cant difference (39.54 + 3.99 vs. 44.41 + 1.77 mL/kg/min,
(p-values=0.004)). Likewise, the FSTFG showed a significant
difference in the mean VO,max levels between pre-exercise
and post-exercise (38.34 + 3.68 vs. 42.59 + 3.02 mL/kg/min,
(p-values=0.001)).

Based on Table 1, the results of the one-way ANOVA
analysis showed that there was no significant difference in
the mean pre-exercise and post-exercise muscle strength be-
tween the three groups (p 2 0.05), while the delta mean (A)
abdominal muscle strength showed a difference. significant
(p < 0.05). The results of the Tukey’s Honest Significant Dif-
ference (HSD) post-hoc test showed that there was a signifi-
cant difference in average delta (A) muscle strength between
FSTAG and CTRLG (p-values=0.011), FSTFG and CTRLG
(p-values=0.043), while FSTAG and FSTFG did not show
any significant difference (p = 0.05).

Based on Table 1, the results of the one-way ANOVA
analysis showed that there was no significant difference in
the mean VO,max pre-exercise between the three groups
(p 2 0.05), while the average VO,max post-exercise and delta
(A) showed a significant difference (p < 0.05). The results
of the Tukey’s Honest Significant Difference (HSD) post-
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Table 2. The results of the analysis of Abdominal Muscle Strength and VO,max between the three groups

Mean+SD

Parameter p-values
CTRLG FSTAG FSTFG

Abdominal Muscle Strength (Repetitions)

Pre-exercise 7 46.86 + 4.95 47.00 + 5.80 45.00 £ 5.20 0.739
Post-exercise 7 47.14 £ 5.49 52.14 £ 2.85 49.00 =+ 3.74 0.105
Delta (A) 7 0.29 £0.76 5.14 + 3.44* 4.00 + 3.21* 0.010
VO,max (mL/kg/min)

Pre-exercise 7 39.29 £ 3.46 39.54 £ 3.99 38.34 £ 3.68 0.819
Post-exercise 7 39.86 = 3.88 4441 + 1.77* 42.59 £ 3.02 0.035
Delta (A) 7 0.57 £1.15 4.87 +2.88* 4.24 +1.73* 0.002

Description: CTRLG: Control group; FSTAG: Functional training AMRAP ascending group; FSTFG: Functional training
FOR TIME constant load group. p-Values were obtained using the one-way ANOVA test followed by Tukey’s Honestly Sig-
nificant Difference (HSD) post hoc test. (*) Significant vs. CTRLG (p < 0.05). Data is displayed with Mean + SD.

hoc test showed that there was a significant difference in the
average VO,max post-exercise FSTAG with CTRLG (p-val-
ues=0.029), while FSTFG with CTRLG, FSTAG and FSTFG
did not show any significant difference (p > 0.05). The results
of the Tukey’s Honest Significant Difference (HSD) post-
hoc test showed that there was a significant difference in
the mean delta (A) VO,max between FSTAG and CTRLG
(p-values=0.003), FSTFG and CTRLG (p-values=0.009),
while FSTAG and FSTFG did not show any significant dif-
ference (p = 0.05).

Discussion

Based on the research, it was shown that the functional
training intervention with the AMRAP model of functional
exercise and FOR TIME model which was carried out 3x/
week for 8 weeks to increased abdominal muscle strength
and maximum oxygen volume level on petanque athletes.
The explanation given by Fathir et al. (2021) functional
training with AMRAP, FOR TIME, and EMOM increases
strength, endurance, and speed on runners. However, of the
three types, functional exercise with For Time is better at
increasing strength, endurance, and speed, than AMRAP
and EMOM functional exercises. However, the AMRAP
model of functional exercise was more effective in increased
abdominal muscle strength and maximum oxygen volume
level than FOR TIME model. Previous research on func-
tional training with 21-minute AMRAP can develop agility
and balance for young basketball athletes (Wibowo et al.,
2020). This explanation confirms that functional training
with 21-minute AMRAP was effective in improving several
components of physical condition. Functional training was
the development of an interval training model or intermit-
tent because it has the benefit of increasing the biomotor
components, namely strength, endurance, flexibility, bal-
ance, speed, and agility so that activities always involve more
than 3 muscle groups and involve the core muscles (Wibowo
et al,, 2021). However, the components of the physical con-
dition of abdominal strength and maximum oxygen vol-
ume levels could be proven in this study. Abdominal muscle
strength was the ability of the abdominal muscles to perform
movements in standing, sitting, and walking. That abdomi-

nal muscle strength was the energy used to change the state
of motion or shape by using the muscles of the lower extrem-
ities and core from starting to moving, stopping depending
on the physical nature of the object and the magnitude of the
force, fulcrum and direction of force. Therefore in the pet-
anque sport, good abdominal muscle strength was needed
to support good physical condition. This could be achieved
by giving the AMRAP model of functional training (Brooks
& Copeland, 2012).

Based on the results of this study that the AMRAP mod-
el of the functional exercise was effective in increasing ab-
dominal muscle strength and maximum oxygen volume lev-
els on petanque athletes. The AMRAP model aims to achieve
the highest number of repetitions or rounds during the task
(de-Oliveira et al., 2021). The strength exercises in AMRAP,
the practitioner who must complete the maximum number
of repetitions/rounds in the established time could perform
each exercise at the highest possible execution velocity since
the first repetition. Thus, those for whom the different abso-
lute loads (body mass or external resistance) assume a lower
relative intensity, in theory, will complete each exercise in
less time. Besides, depending on the velocity loss they reach
over the set time, they will perform a higher number of rep-
etitions/rounds in the pre-defined total time. In this way, the
subject who could initially perform better would be the one
who trains with less relative intensity, being able to perform
the exercises at a higher velocity and possibly with a lesser
velocity loss in the set, compared to those who perform the
same number of repetitions with the same absolute load,
which represents a higher relative intensity (Silva-Grigoletto
et al,, 2020). The AMRAP method could produce a signifi-
cant increased in maximal aerobic capacity, an increased in
maximal oxygen consumption expressed as a function of
body mass was significantly correlated with an increased in
absolute oxygen consumption. As was generally understood,
an increased in relative VO,max can result from an increased
in absolute oxygen consumption. Therefore, the main factors
that could cause an increase in the value of VO,max are due
to the AMRAP method and an increase in absolute oxygen
consumption.

In the model FOR TIME, the exercises are performed
with the same absolute load, and the established number of
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repetitions must be performed in the shortest possible time.
In this way, the participants start each exercise with the same
absolute load (except in the case of body mass), which will
typically have different relative intensities. As the number of
repetitions is established and fixed, the velocity loss for each
subject may differ; therefore, the degree of fatigue achieved
will be different in most cases. This variation in the character
of effort made will mean that, in general, those who make
a character of less effort will obtain a better result, which
usually implies that the average velocity achieved will be
higher, so that the average relative intensity will be lower in
those who complete the rounds in less time. Once again, we
are faced with a proposal that is impossible to know, with a
certain degree of precision, the degree of effort developed by
each participant (Silva-Grigoletto et al., 2020).

Based on the above discussion, the AMRAP model
of functional training could be used as the right and ef-
fective type of exercise for petanque athletes in increasing
abdominal muscle strength and maximum oxygen volume
(VO,max).

Conclusion

Ascending AMRAP model and functional training with
the FOR TIME constant load model which was carried out
3x/week for 8 weeks increased abdominal muscle strength
and maximum oxygen volume levels. However, functional
training with the AMRAP model ascending is more effec-
tive in increasing abdominal muscle strength and maximum
oxygen volume levels compared to functional training with
the FOR TIME constant load model.
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BOCbMUTUXHEBE OYHKLUIOHAJIbHE TPEHYBAHHA 3A MOAEJTIAMUA
3MIHHOI TA CTAHAAPTHOI BMPABU AN 36U1bLLEHHA CUNU M’'A3IB
YEPEBHOI'O NPECA TA NIABULLEHHA PIBHIB MAKCUMAJIbHOIO
CNOXMUBAHHA KUCHIO B IOHAKIB

Ao6pyn Xagins'A5C, [lesix Aryc IIpianTo'“P, Taydik I'igaar'“PF
!Iep>xaBHuit yHiBepcutet Cypabas

ABTOpCHKNMIT BKIAA: A — [U3aiiH KOCTimKeHHs; B - 36ip ganux; C - crarananis; D - migrotoska pykomucy; E - 36ip xowTis

Pedepar. Crarrs: 7 c., 2 Tab1., 2 puc., 26 IKeperL.

MeTo10 HOCTi/PKeHHA OY/I0 BUBYEHH: BIVIMBY (QYHKIIIOHAIBHOTO TPEeHYBAaHH:A 32 MOJIe/IIMU 3MiHHOI Ta CTaHJAPTHOI BIPaBU
Ha 301/IbIIeHHS CYIM M SI3iB YepeBHOTO Ipeca Ta IiBMIeHHS PiBHIB MAKCHMA/IbHOTO CIIOXMBaHH: KicHIO (VO,max) y 1oHaKiB.

Marepianu Ta MeTogu. Y 1IbOMY HOC/i/I)K€HHI BUKOPUCTOBYBAIM METOJ] iCTUHHOTO €KCIIEPMMEHTY 3 IIJTAHOM [IBOPa3oBOro
IIOIIePeNHBOTO Ta IIiICYMKOBOTO TECTYBAHHI JJLS [BOX PaHIOMI30BaHMX IPYII i3 KOHTPOIBHOIO TPYION0. Y HOCHipKeHHI Opann
yJacTb 3arajioM 21 1oHak BikoM 18-21 pik, inpgexc Macu tina (IMT) 18,5-24,9 kr/m?, HOpMa/IbHUIT KPOB’ IHUIT TUCK, HOpManbHa YCC
y CTaHi CIOKOI0, HOpMaIbHe HaCU9eHH:A apTepiambHOi KpoBi k1icHeM (SpO,), AKMX pospinumyu Ha Tpy rpymny, a came: CTRLG (n=7;
KoHTponbHa rpymna), FSTAG (n = 7; rpyna ¢yHKI[iOHAaIbHOTO TPeHyBaHHsI 32 MOJE/II0 « BuKoHaTy sikoMora 6i/iblire payH/IiB BIIpaB
3a 3aJJaHMIT 4ac 31 361/IbILIIEHHAM KiZbKOCTi HOBTOPIB Y KOXKHOMY HacTyImHOMY payHpi») Ta FSTFG (n = 7; rpyma GyHKIiOHaTbHOTO
TPeHYBaHH:A 32 MOJIE/NII0 «BUKOHATH 3afaHmil obcsar BIIPAB AKOMOTIa IIBYJIIE 3 MOCTiITHUM HaBaHTaKEHHAM» ). InTepBenuiiui
(bYHKIIIOHa/IbHI TPEHYBaHHA 3a MOJEIUII0 «BUKOHATH AKOMora 6i/bllle payHAiB BIIPaB 3a 3a/IaHMil Yac 3i 36i/IbIIIEHHAM KiZTbKOCTi
[TOBTOPIB y KO)KHOMY HACTYIIHOMY payH/i» Ta 3a MOAe/UI0 «ByKOHAaTH 3agaHmil 0OCAT BIIpaB SIKOMOTa IIBU/IIE 3 OCTIIHIM
HaBaHTa)KeHHsAM» IIPOBOAM/IN 3 YACTOTOIO 3 pas3y Ha TVDKIEHD IPOTATOM 8 TYDKHIB. I/ CTaTMCTUYHOrO aHajIi3y JaHUX BUKOPMC-
TOBYBa/IU O HO(DAKTOPHMII FUCIIepCiiiHMIT aHaIi3 i3 3acTocyBanHaM 113 Statistical Package for Social Science (SPSS) Bepcii 21.

Pesynprary. Pe3ynbTaTy IOKa3aay HASABHICTb CTATUCTUYHO 3HAYYINOI Pi3HUII B CepefHbOMY 3HadeHHI fenbTu (A) 36imb-
IIeHHs cun M s13iB depeBHoro npeca (p < 0,05). CepenHe 3HaueHHs genbryt (A) mifsuinenHs piBHiB VO,max TakoX IOKasajo
CTATUCTUYHO 3Ha4yLy pisHumo (p < 0,05).

Bucnosku. Ha mifcTaBi pesynbTatiB JOCTiIKEeHHA 6y}10 TOKa3aHO, 1[0 TPM3HAYEHHS IHTEPBEHIITHOTO (byHKuiOHanbﬁoro
TPeHyBaHHA 3a MOJIe/III0 «BuKoHaTy sikoMora 6i/bIlie payH/IiB BIIPaB 3a 3afJaHuIT Yac 31 361/IbIIEHHAM Ki/TbKOCTI TOBTOPIB Y KOX-
HOMY HAaCTYIIHOMY payH/ii» Ta 3a MOfe/mo «BIMKOHaTH 3a/jaHuil 06CAT BIIpaB AKOMOTa IIBY/IIE 3 IOCTIfHIM HaBaHTaKEeHHAMY,
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sIKe TIPOBOAWIIN 3 Pasi Ha TYDKAEHD [IPOTATOM 8 TYDKHIB, 3a6e311e4nsio 361/IbIIeHHsI CY/IN M sI3iB 4epeBHOTO IIpeca Ta MiiBUILEeHHS
PiBHIB MaKCMManIbHOIO CIIO>KMBaHHA KUCHIO.

KirouoBi coBa: MeTos 3MiHHOI BIIPaBy, METOJ CTAHAAPTHOI BIIPABH, C//Ia M sI31B Y€PEBHOTO IIpeca, MaKCHMaIbHe CIIOXKN-
BanHs KucHio (VO,max).
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Abstract

Study purpose. This study aimed to evaluate the effect of a tactical game model program on improving formation of

basic techniques in male handball players.

Materials and methods. This study adopted a mixed method (quantitative and qualitative). 20 students from
Indonesian education universities were willing to be the subjects of this study. The experimental group (n=10)
received treatment, namely the tactical game model program, and the control group (n=10) carried out daily training
activities or did not receive any program. The tactical game model program was held 16 times with once a week
meetings. After the tactical game model program was completed, 10 athletes were interviewed. The quantitative
instrument in this study used a test for shooting, passing and dribbling. Meanwhile, the instrument for qualitative
research used in-depth interviews about the experiences, strengths and weaknesses of the tactical game model
program. Analysis of quantitative data was carried out using IBM SPSS, and analysis of qualitative data was carried

out using thematic analysis.

Results. The results of this quantitative study showed that there was a significant effect of tactical game models on
improving the formation of basic techniques in male handball players (p<0.05), but the control group showed no
significant effect (p>0.05). Meanwhile, the results of qualitative research showed that the subjects provided positive
and diverse perceptions about the tactical game model program.

Conclusions. This study confirms that the tactical game models program has proven to be an alternative teaching
method for lecturers at the university level to improve the formation of basic techniques in male handball players.
Keywords: tactical game models, formation of basic techniques, handball, mixed method.

Introduction

In the current crisis of the COVID-19 pandemic, all
sports activities are hampered, and temporarily banned
(Grix, Brannagana, Grimesa & Neville 2021; Skinner &
Smith, 2021; Fallatah, 2021). Even the Tokyo Olympics
events that were supposed to take place in 2020 were can-
celed and rescheduled for 2021 (Wong et al., 2020). In ad-
dition, the national and international sports competitions
must be carried out without spectators and require strict
COVID-19 protocol standards (Parnell, Widdop, Bond &
Wilson, 2022).

Handball is one of the sports that has been affected
by COVID-19 (Hermassi, Hayes, Sanal-Hayes & Schwesig
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2021). Data reports that during the COVID-19 pandemic,
training activities could not be carried out in a long dura-
tion, due to social distancing, isolation, and lockdown regu-
lations (da Silva Musa et al., 2021), thus causing many nega-
tive impacts on athletes. The formation of basic techniques
possessed by beginner handball athletes are currently the
focus of attention, because they have limited opportunity to
exercise in the COVID-19 era (Mon-Ldpez, Riaza, Galan &
Roman 2020), resulting in a gradual decline of basic tech-
niques. Formation of basic techniques, including: passing,
dribbling, shooting are important aspects for beginner ath-
letes to support performance when competing (Manchado,
Garcfa-Ruiz, Cortell-Tormo & Tortosa-Martinez, 2017; De-
banne, 2018; Font et al., 2021; de la Rubia et al., 2021), and
become a parameter of success for achieving high achieve-
ments (Wagner et al., Finkenzeller, Wiirth & van Duvillard,
2014; Gouveia et al., 2019). Therefore, in this new normal
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era requires proper training to improve the basic techniques
of beginner handball athletes. One teaching model that is
claimed to have an effect on improving the basic techniques
of a sport is tactical game models.

Tactical game models provide a teaching concept that
focuses on developing athlete skills through modified game
situations (Smith et al., 2015; Gouveia et al., 2019). Accord-
ing to a previous study, tactical game models are a develop-
ment of teaching games for understanding (Calabria-Lopes,
Greco & Pérez-Morales, 2019; Harvey et al., 2020; Robles,
Collado-Mateo, Fernandez-Espinola, Viera & Fuentes-
Guerra 2020; Nopembri et al., 2022), which have the simi-
lar framework, but more simplified, namely using modified
games, with varying degrees of tactical complexity (Sgro,
Coppola, Schembri & Lipoma 2020). Teaching through tac-
tical game models must include small-side games to imple-
ment modified gameplay, in order to develop a more optimal
athlete training experience (Hodges, Wicke & Flores-Marti,
2018). The modified game allows adaptation the original
version of sport, in terms of the dimensions of playing area,
number of players and rules (Nathan, 2016). Several previ-
ous studies have reported the benefits of using tactical game
models (Gouveia et al., 2019; Sucipto, Yudiana, Hambali,
Komariyah & Gumilar, 2021).

Although research on tactical game models has been ex-
tensively researched internationally (Sgro, Coppola, Schem-
bri & Lipoma, 2020), however there have been no previous
studies reporting the effects of tactical game models on im-
proving basic handball techniques in male players during
the COVID-19 crisis. In addition, this study offers differ-
ent aspect from previous studies, namely assess the effects
of tactical game models through a mixed method, which
would provide a more accurate study about the effects of
tactical game models as the analysis used quantitative and
qualitative methods. This research has implications for the
development of basic techniques in playing handball among
male athletes at beginner level throughout the country and
providing insightful knowledge for teachers, lecturers and
other practitioners regarding the importance of using tacti-
cal game models during the current pandemic. Thus, this
study aims to evaluate the effect of tactical game models
on improving the formation of basic techniques for male
handball players.

Materials and Methods

Participants

This study used a mixed method, which is a type of re-
search that combines quantitative (experimental) and quali-
tative (in-depth interviews) method. Based on data from
previous studies, the mixed method was effective for uncov-
ering and overcoming a problem (Gani et al., 2022).

A total of 20 athletes in entry-level from the Indonesian
Education University were involved in this study as sub-
ject research. The inclusion criteria of subject include: male
gender, age 20-23 years, height 150-169 cm, weight 45-66.
These subjects were selected by researchers via whatsapp
messages contained about the information of this study to
25 athletes in beginner level and only 20 people were willing
to participate in this study. These 20 subjects were later al-
located to the experimental group (n = 10), which received

treatment of tactical game models and the control group
(n = 10), which carried out daily learning or did not follow
any program for 7 week.

Instruments

Quantitative Instruments. This battery test aims to mea-
sure the skills of athletes in performing basic handball tech-
niques. There were 3 item test, namely:

Shooting Test. This first test item aims to measure the
ability of athletes when shooting skills in handball games.
Subjects performed flying shoot, dive shoot or fall shoot. The
subject shoots at the goal with a distance of 9 meters aimed
at the top left corner (zone 1), top right corner (zone 2), bot-
tom left corner (zone 3) and bottom right corner (zone 4). If
the ball enters zones 1 and 2, 2 points are awarded, while if
the ball enters zones 3 and 4, it is awarded a value of 3. The
subject is given 12 opportunities (Metan & Kii¢iik, 2021).

Passing Test. This second test item aims to measure the
ability of athletes when performing passing skills in a hand-
ball game. The subject stood behind the boundary line with
a distance of 1 meter and held the ball in front of the chest,
then the subject threw the ball at the wall and then caught
it again (Saavedra, Halldérsson, Porgeirsson, Einarsson &
Guomundsdéttir, 2020). The activity was carried out for
30 seconds. Each subject has 2 opportunities. Scoring was
calculated from the total score of passing for 30 seconds.

Dribbling Test. This third test item aims to measure the
athlete’s ability when performing dribbling skills in hand-
ball games. The subject dribbles the ball through the cones.
Scoring was calculated by counting the number of cones
that have been successfully passed for 30 seconds (Saavedra,
Halldérsson, Porgeirsson, Einarsson & Gudmundsdottir,
2020).

Qualitative Instruments. This qualitative research used
in-depth interviews with all subjects about the experiences,
advantages and disadvantages of the tactical game models
program. In-depth interviews were conducted through the
Whatsapps platform for 20-30 minutes and interviews were
conducted in Indonesian (Gani et al., 2022).

Study organization

Before starting this research, all participants were asked
to write a statement letter about their willingness to partici-
pate in all activities in this study. This study was approved
by the Indonesian Education University (No: 1021/01/2022)
and in accordance with the World Medical Association Code
of Ethics (Helsinki Declaration for humans).

This mixed research was conducted from January to
February 2022 in Indonesian Education University (Indo-
nesia). There are several meetings to be held for quantita-
tive research. The first meeting was held on January 1, 2022,
involving 40 participants in the initial test of the basic tech-
niques of playing handball. The second meeting on January
3, 2022, the treatment group carried out the tactical game
models program until the 17th meeting (February 7, 2022).
At the 18th meeting (10 February 2022), all subjects car-
ried out a final test activity, namely a skill test of the basic
techniques of playing handball. The tactical game models
program was held in the morning at the stadium located at
the Indonesian Education University. This study applied the
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COVID-19 health protocol strictly, for example, all subjects
and the research team were checked for body temperature,
vaccines and used hand sanitizers before training. While the
qualitative research was conducted on 12 and 13 February
2022, the treatment group was interviewed for 20-30 min-
utes each and the interviews were conducted using Bahasa
language. The tactical game models program is presented in
Table 1.

Table 1. Unit plans for the tactical game models
instructional

Lesson
1-3

Tactical game models

Moving to the goal and shooting in situations of
offensive advantage in 1 vs. 1 modification.

4-6 Decision making to shoot or passing in 1 vs.
1 modification.
7-9 Decision making to dribbling or shoot in 1 vs.
1 modification.
10-12  Decision making to passing, dribbling or shooting in
1 vs. 1 modification.
13-14  Team play 2 vs.2.
15-16  Team play 3 vs. 3.
Statistical analysis

Quantitative analysis

Data in quantitative research was analyzed using IBM
SPSS version 25.0. The first step is to test the normality of
the data using Shapiro-Wilk analysis. While the descriptive
statistics (M+SD) and the difference in the pre-test and post-
test basic handball techniques (shooting, passing, dribbling)
scores of the tactical game models and control groups were
tested using Paired Sample t-test analysis. The level applied
in this study was p<0.05, which means it is accepted as sig-
nificant. The size of effect was calculated as follows: small
d: <0.5, medium d: 0.5-0.79 and large d: >0.85 (Gani et al.,
2022).

Qualitative analysis

The qualitative analysis in this study was thematic, the
results of in-depth interviews were coded and categorized
into three themes (Ekstrém, Ostenberg, Bjorklund & Alrics-
son 2017), namely: theme 1: Tactical game models experi-
ence, theme 2: benefits of tactical game models and theme 3:
disadvantages of tactical game models (Gani et al., 2022).

Results

The normality test showed data were normally distrib-
uted (p = 0.169 > 0.05). While the statistical descriptive re-
sults of each group are presented in Table 2. Table 3 shows
that the experimental group (tactical game models) had a
significant effect on improving the basic handball technique
(p < 0.05) which was shown by the large effect size on shoot-
ing (d = 0.82), and medium in passing (d = 0.76) and drib-
bling (d = 0.71). While the control group showed no im-
provement in the basic handball technique (p > 0.05), it was
indicated by a small effect size (Table 3).

Table 2. Descriptive Statistics

EG (n=10) CG (n=10)
Dependent  pre_Test Post-Test Pre-Test Post-Test
Variable
M(SD) M(SD) M(SD) M(SD)
Shooting ~ 14.85(2.72) 17.75 (2.63) 12.95(2.28) 12.35 (2.11)
Passing 9.30 (1.41) 14.60 (1.95) 9.40 (1.23) 9.70 (1.30)
Dribbling  5.60 (0.503) 7.20 (1.05) 4.90 (0.553) 4.80 (0.696)

Note. M; Mean, SD: Standard Deviation, EG: Experimental
Group, CG: Control Group

Meanwhile, the results of qualitative research indicate
that the subject provides various perceptions regarding the
tactical game models program, for example:

Theme I: Tactical game models experience

The first aspect that needs to be considered is the experi-
ences of subjects when carrying out the tactical game mod-
els program. In this method, researchers obtained a lot of
information regarding subjects’ perception on tactical game
models, whether their perception leads to positive or nega-
tive assumption. The subject revealed that:

“We have conducted the tactical game models program

for 18 meetings and it was really fun and gave us a lot

of movement experience, because during the program
we learned some basic handball techniques in fun situ-
ations (S1, S4)”

Some subjects mentioned that: “We are very lucky to be
able to participate in the tactical game models program,
because through this training we can learn how to do

Table 3. Differences values in pre-test and post-test in the EG and CG groups

EG (n=10) CG (n=10)
Dependent Pretest-Posttest ES Pretest-Posttest ES
Variable t p 5 t p 5
M(SD) (@) M(SD) (d)
Shooting 2.900 (1.51) 8.542 0.000 0.82 0.600 (1.50) 1.788 0.090 0.007
Passing 5.300 (2.15) 11.001 0.000 0.76 0.300 (1.17) 1.143 0.267 0.004
Dribbling 1.600 (1.14) 6.263 0.000 0.71 0.100 (0.912) 0.490 0.629 0.000

Note. M; Mean, SD: Standard Deviation, EG: Experimental Group, CG: Control Group, p: Significance; ES (d): Effect Size (Cohen’s d)
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shooting, dribbling and passing techniques in the right
way (S7, S10)”

“At the beginning of the tactical game models program,
we were still confused about this training, but slowly we
began to understand the concept of this training. We
interested this training and we will continue to use it,
even after this research has been completed (S5 and S2)”

“We got alot of valuable experience after joining this pro-
gram, for example (a) how to make a hard and targeted
shooting movements, (b) Fast dribbling which difficult
for opponents to stop it, and (c) directed passing (S3, S6)”

“We think that the valuable experience of the tactical
game models program is it can add our knowledge about
techniques and tactics in handball games (S8, S9)”
Theme 2: Advantages of tactical game models program
The second aspect that needs to be analyzed is the supe-
riority of the tactical game model program. Excellence is an
important point that must be known, so that it can provide
information on the effectiveness of the tactical game models
program. The subject revealed that:
“Tactical game models helped me the basic technique
of playing handball better than before, because in the
training process we played handball with modified
rules, for example 2 vs 2. This model can help our basic
technique gradually improve (510, S1)”

“According to our opinion, the advantages of tactical
game models were the application of game modifica-
tions, so that training was much more interesting than
other training. This also keeps us motivated to join the
tactical game models program (84, S2)”

“The advantage is about tactics and techniques which
applied in the training process, so that our abilities de-
velop faster (S5, S9)”

“This game is interesting, not boring, encourage our mo-
tivation and rich in motion experience and modifiable
games are the advantages of tactical game models (S3, S7)”.

“The rules were able to modified, for example the game
can be played with 2 vs 2 or 3 vs 2. The size of field that
can be modified, for example playing handball with a
smaller size of field than the actual size. This is the main
advantage of tactical game models (S6, S8)”.
Theme 3: Weaknesses of tactical game models program
This third theme is important to analyze based on the
perceptions of the subjects, in order to minimize the weak-
nesses in the tactical game models program. Regarding this
third theme, the subject argued that:
“We think that the weakness lies in the knowledge and
how to use this model. If the teacher do not understand
the stages of teaching, the material will not be delivered
optimally (S2, 4, S7, S8, S10)”
“The application of tactical game models will be less
effective, if the sports equipment at a university is inad-
equate (S1, S3, S5, S6, S9)”.

Discussion

Our study aimed to evaluate the effect of the tactical
game models program on the improvement formation of ba-

sic techniques for male handball players from mixed analyzes.
The results of quantitative study show that the tactical game
model program had a significant effect on improving the ba-
sic techniques of male handball athletes at beginner level. The
increase occurred because the tactical game model provides
training for athletes, they can be more active in moving, and
they are required to play using basic technical skills (Sgro et
al,, 2020). In addition, the use of games such as 2 vs 2 or 3 vs
3 involving small groups is much more effective and they can
play more actively, so that basic techniques can be learned
optimally (Menezes, Ramos, Marques & Nunomura, 2018).

The tactical games model can be a method to emphasize
exercises through a game, encourage athletes to solve problems
in game situations and help athletes become better players (Na-
than, 2016; Ward, Piltz & lehwald, 2018; Harvey et al., 2020).
According to Gonzalez-Espinosa, Garcia-Rubio, Feu & Ibafiez,
(2021) tactical game models have a training approach by focus-
ing on a game, athletes were required to solve tactical problems
in a game to gradually improve basic technique. The results of
this study are in line with previous research which explains that
game-centered teaching is an effective approach to improve ba-
sic techniques in handball (Menezes, Marques & Nunomura,
2017). While subsequent findings showed that athletes in the
control group did not experience a significant increase.

While the qualitative findings in this study showed that
most athletes had a positive perception towards the tactical
game model program. The main strength of this training
model is a tactical approach and oriented towards promot-
ing technique in an invasion sport (Harvey & Jarrett, 2014;
Gouveia et al., 2019).

Conclusions

Based on this study, it can be concluded that the tactical
game model program is proven to have an effect on improv-
ing the formation of basic techniques for male handball play-
ers. The research has implications for providing information
and scientific insight about the tactical game model for lec-
turers and this tactical game model can be applied to trigger
the effectiveness of teaching techniques at the university lev-
el. Thus, the basic techniques (shooting, passing, dribbling)
are possessed by male athletes. entry-level males can improve
significantly. In terms of future works, it would be interest-
ing to test the effect of tactical game models on the basic
techniques of soccer, volleyball or other sports or can apply
tactical game models to athletes at the professional level.
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BMJIUB TAKTUMHUX MOLENEN FPU HA ®OPMYBAHHHA
OCHOBHUX TEXHIK Y TAHABOJNICTIB: 3SMILULAHUUN METOA

Tit FOmianTun'A8PE) Eni CeriaBan?ABCP

'TH/IoHesiICbKMIT OCBiTHI yHiBEpCUTET
*YuiBepcureT CypbsKaHKaHa

ABTOpPCHKMIT BKIAJ: A — Am3aits gocnipkenHs; B — 36ip ganux; C - crarananis; D — migroroska pykormucy; E — 36ip komtis

Pedepar. Crarts: 6 c., 3 Tabn., 31 mxeperno.

Mera mocmigKeHHs. MeToO0 [[bOro JOCTIIKeHHs Oy/Ia OLiHKa BIUIVBY IPOTPaMyl TAKTUYHIX MOJE/Ieil TPy Ha MOKPAIeHHs
(hopMyBaHH: OCHOBHMX TeXHIK y raH/[0OICTIB Y0/IOBIUOI CTATI.

Marepianu Ta MeTomM. Y 1IbOMY JTOCTiZPKEHHI BUKOPUCTOBYBA/IN 3MillIaHMIT METOJ (xinpkicHui i skicHmit). CTaTy yqacHM-
KaMM JOCTimKeHHs noroguincs 20 CTy/eHTiB IefarorivHux yHiBepcureTis InoHesii. Excnepumenrtanpua rpyma (n = 10) Bu-
KOHYBaJIa CIelia/IbHO NPU3HAYe€Hy TPEeHYBa/IbHY JiA/IbHICTD, a CaMe — MPOrpaMy TaKTUYHMX MOJENEN TPI, a KOHTPOJIbHA TPyTIa
(n = 10) Bena MOBCAKAEHHY TPEHYBa/IbHY AisUIBHICTb 200 He BUKOHYBajIa >KOFHOI mporpaMu. IIporpamy TakTUYHUX MOfeseit
rpu poBoauiu 16 pasis 3i 36opamu pas Ha TVOKAeHb. I1ic/is 3aBepleHHs BUKOHAHHS [IPOrpaMy TAKTUYIHIX MOJeIelt rpy 6yio
IpoBefieHo iHTepB’10 3 10 ciopTcMenamu. Sk 3aci6 KibKiCHOTO aHai3y B IIbOMY HOC/IIKeHHI BUKOPYCTOBYBA/IM TECT Ha KUJOK,
Hepefady Ta BefieHHs M sa4a. IIpu 11poMy sk 3acib AKiCHOTO aHa/li3y BUKOPMCTOBYBAIN JOK/IAAH] iHTEPB’I0 3 METOI BUCBITIEHH
Bpa)keHb Bijj Iporpamu Mojfie/elt TaKTUKM IpM Ta ii IlepeBar i Heflo/iKiB. AHai3 Ki/IbKiCHUX JaHMX IPOBOAVIIN 3 BUKOPMCTAaHHAM
I13 IBM SPSS, a aHai3 AKiCHUX JaHUX IPOBOAM/IN 3 JOIIOMOI'OK TEMATMYHOIO aHATIi3Y.

Pesynbraru. PesynbraTi 1bOTo KiIbKiCHOTO IOCTi/KEHHA IT0Ka3a/y HasABHICTb 3HAYHOTO BIUIMBY TaKTUYHNUX MOJeNell rpu
Ha ITOKpaleHH:s (OpPMyBaHHA OCHOBHUX TeXHIK y raHA00/CTiB 90oBivoi crari (p < 0,05), ajie KOHTpOJIbHA IPyIIa IOKa3asa Bij-
CyTHIiCTB 3Ha4HOTO BIMBY (p > 0,05). IIpu 11bOMY pesy/IbraTy SIKICHOTO aHaIi3y ITOKA3a/IN, 10 YYaCHMKY [Ja/IV IIPOrPaMi TaKTII-
HUX MOJeJIeli IPY ITO3UTUBHI Ta PI3HOMAHITHI Cy6’€KTUBHI OLIIHKIL.

BucHoBku. Lle gocifpkeHHs MiATBEPIXKYE, [0 IIPOrpamMa TAKTUIHIX MOJeIeil Ipy 3apeKOMeHAyBaa cebe sIK a/bTepHATUB-
HUIT MeTOJ, HaBYAHHS JI BUK/Ia[adiB YHIBEPCUTETCHKOTO PiBHSA, CIIPAMOBAHNIT HA OKPAIIeHHsA (pOPMYBaHHA OCHOBHNX TEXHIK
y raHg0oMiCTiB 40MOBivOI CTaTi.

KinrouoBi cmoBa: TakTiuHi Mogieni rpyu, popMyBaHHSA OCHOBHUX TeXHIK, raHI007I, 3MilIaHMIT METO.
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Abstract

The study purpose was to investigate changes in the content of testosterone and cortisol in the blood of qualified
athletes after testing them to determine their maximal oxygen consumption (VO,max).

Materials and methods. Thirty-seven international level athletes: 15 biathletes, 12 rowers, 6 boxers, 4 modern
pentathletes participated in this study. The test to evaluate VO,max used exercise of increasing intensity on a

rowing ergometer for rowers and on a treadmill for biathletes, boxers, modern pentathletes. Total testosterone and
cortisol concentrations were determined in blood serum by an immunoenzyme analyzer before and after the test for

determination of VO,max.

Results. The concentration of total testosterone has been found to decrease significantly on average by 24.4% and
the concentration of cortisol has increased by 34% due to physical activity. The highest level of maximum oxygen
consumption was found in athletes with high levels of basal testosterone and cortisol in the blood. There is a high
correlation between the basal content of total testosterone and the maximum consumption of oxygen in athletes

(r=0.58).

Conclusions. The high content of basal testosterone and cortisol is an important factor for the athlete’s special
working efficiency: higher level of basal cortisol has been accompanied by smaller increases in cortisol per load
and high basal level of testosterone makes is possible to keep its concentration sufficient. The concentration of total
testosterone and cortisol can be used as a marker of the effect of a training load.

Keywords: testosterone, cortisol, athletes.

Introduction

The endocrine system plays an essential role in the main-
tenance of the normal functioning of organisms’ various sys-
tems, as well as in the reconstruction of metabolism during
the development of urgent and long-term adaptation of the
organism to physical loads and in recovery processes after
stress, etc. (Hammami et al., 2017; Strahorn et al., 2017).
During physical loads, the functions of many endocrine
glands, especially those which participate in the formation of
organisms’ general adaptation to stress factors are changed.
The magnitude and direction of these changes depend on
their participation in providing metabolic processes dur-
ing training, as well as on the intensity, duration of physical
loads, and body training. The content of hormones in blood
plasma depends on muscle fibers, the amount included in
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the work, the volume of performed muscle work, physical
training direction, level of physical preparation, duration
of rest intervals between workouts, etc. (Viru A. & Viru M.,
2004; Hansen et al., 2001; Popovic et al., 2019).

The most attention is paid to hormones testosterone and
cortisol. In practice, they are used primarily as markers of
fatigue (Gaviglio, 2018). Also, the possibility of using basal
concentrations of hormones and their changes under condi-
tions of physical loads as markers of overstressing syndrome
is investigated (Cadegiani & Kater, 2019). However, accurate
data on the expression of changes in these indicators are
absent, which creates difficulties in its interpretation for con-
trol and correction of training and competition loads, as well
as the process of recovery in the athletes’ bodies.

According to the results of modern scientific data,
cortisol level is increased in response to intensive physical
loading (Jacks et al., 2002; Vingren et al., 2016; Suay et al.,
1999). As for the contents of the testosterone in conditions of
physical loading: 30-minute exercises on endurance increase
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its content in blood serum, as well as intensive exercises,
but without an increase in cortisol concentration. The peak
of testosterone content connected with physical exercises
should be considered an adaptive phenomenon, but the data
about their short-term and long-term effect is not enough
(Sgro et al., 2014).

Our preliminary research shows that physical exercise is
accompanied by the levels of testosterone and cortisol (May-
danyuk & Vdovenko, 2021). The expression of their changes
depends on the orientation of loading, functional state of
health, and individual organism characteristics of athletes.

The contents of cortisol and testosterone are used as an
indicator of success in competitions: the larger it is during
competitions, the higher the performance of the athlete is.
Research with the participation of representatives of differ-
ent sports showed that the winners of the competition had
higher concentrations of cortisol (Lautenbach & Lobinger,
2018; Papacosta et al., 2016; Vingren et al., 2016) and tes-
tosterone (Suay et al., 1999; Crewther et al., 2016). With a
higher basal level of cortisol athletes need less stimulation to
reach peak levels, which may be one of the forms of athletes’
adaptation to repeated physical loads (Popovic et al., 2019).
Thus, in the last work of Muscella and co-authors (Muscella
etal., 2021), a reliable correlation of cortisol and testosterone
concentrations in plasma with the level of functional prepa-
ration of judges is established, namely, with maximal oxygen
consumption (VO,max, ml-min-kg").

The correlation between testosterone and cortisol levels
is rather diverse and contradictory (Kraemer & Ratamess,
2005; Cadegiani & Kater, 2018). Some scientists interpret
them as an indicator of physiological stress during training
or an index of anabolism (Andrzejewski et al., 2021), others
as a predictor of competition results (Gaviglio, 2018).

Thus, it is extremely interesting and promising to study
changes in the testosterone and cortisol concentrations un-
der conditions of different physical loads, as this will al-
low for the future assessment, control, and regulation of the
training process in time.

The purpose of our work was to study changes in the
content of the testosterone and cortisol in the blood of quali-
fied athletes after the performance of the test for the determi-
nation of the VO,max.

Materials and methods

Study participants

Thirty-seven international level athletes: 15 biathletes,
12 rowers, 6 boxers, 4 modern pentathletes (age 27.0 +
0.7 years old, height 182.0 £ 1.8 cm, body mass 75.2 + 1.9 kg,
and body fat percentage 9.8 £ 0.5%) participated in this study.

Laboratory research

Total testosterone and cortisol concentrations were
determined in blood serum by immunoenzyme analyzer
ChemWell (awareness Technology, USA) using test systems
AccuBind ELISA (Monobind Inc., USA). The concentra-
tion of lactate was measured enzymatically on variopho-
tometer Diaglobal (Diaglobal GmbH, Germany) with the
use of LAC142 standard reagent sets (Diaglobal GmbH,
Germany).

Study organization

The research design included three steps (Figure 1).
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Fig. 1. Experimental design

The first step (I) involved the taking of blood samples for
evaluation of the initial concentration of total testosterone
and cortisol concentrations. The first blood draws before the
physical load was carried out at 7 a.m. on an empty stom-
ach. The second step (II) included the load test to evaluate
the maximal oxygen consumption (VO,max, ml-min"-kg")
and blood lactate concentration (Lactate, mmol-1"). The third
step (III) involved the taking of blood samples for evaluation
of total testosterone and cortisol concentration after test load.
The second blood draw was taken one hour after the test load.

All participants did not take any food 2 hours before and
during the study.

Load testing

Test to evaluate the VO,max used exercise of increas-
ing intensity on the rowing ergometer Concept II (USA) for
rowers and on the LE 500 treadmill (Vyaire Medical GmbH,
Germany) for biathletes, boxers, modern pentathletes. The
load test lasted until the athletes reached the VO,max. The
sign of reaching VO,max was the lack of increase in oxygen
consumption with increasing power or its fluctuations within
100 ml'min™. Respiratory system parameters were recorded
using an Oxycon mobile gas analyzer (CareFusion, USA; Jea-
ger, Germany). Calibration of the test system was carried out
following the recommendations of the producer. Before per-
forming the test load, a 6-minute warming up was performed,
and after the test was completed, the rate of recovery processes
was assessed for three minutes. The degree of the initial ex-
ercise load on the Concept rowing ergometer was 1.5 W-kg™
body mass, at each subsequent stage the load increased by
30 W; the initial load on the running ergometer was 2.0 W
per kg body mass (running speed - 10 km-h™'). The duration
of each step of the test load was two minutes (testing on a
treadmill) or three minutes (testing on a rowing ergometer).

Blood draws for evaluation of the maximum concen-
tration of lactate were performed immediately (within 1 to
7 seconds) after the test load. Samples of capillary blood were
taken from the lateral surface top phalange of the ring finger.

Ethics

The research was conducted following the basic bioethi-
cal norms of the Helsinki Declaration of the World Medical
Association on Ethical Principles of Scientific and Medical
Research, as amended (2000, as amended in 2008), the Uni-
versal Declaration on Bioethics and Human Rights (1997),
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and the Council of Europe Convention on Human Rights
and Biomedicine (1997). Each study participant provided
written informed consent to participate in the study.

Statistical analysis

All statistical analyses were performed using “STATIS-
TICA 12”7 with a significance level set at 0.05 unless stated to
the contrary. One-way ANOVA, cluster analysis (k-means),
correlation analysis (Spearman correlation) were used to
assess cortisol and testosterone levels change during CPET.
The Dunkan method (post hoc analysis) was used for dif-
ferences estimation between groups. The correspondence
of the sample to the normal distribution was checked for
asymmetries and excesses, which indicated the proximity of
the distribution to the normal curve.

Results

The main anthropometric characteristics (height,
weight, percentage of body fat) and results of the athletes’
tests are presented in Table 1.

It was found that the concentration of basal testosterone
in the athletes' blood serum was within the reference values
for men (Maydanyuk, & Vdovenko, 2021). The main atten-
tion in this study is devoted to studying the influence of test
loading on the levels of total testosterone and cortisol in
blood plasma. Total testosterone levels decreased on average
by 24,4% after the physical loading (Table 2).

It is necessary to note sufficient variation of total testos-
terone concentration in an hour after loading compared with
the values registered in rest. For example, the decrease in
the total testosterone content was registered in 73% of cases
(27 athletes): including a slight rise (5-20%) in 24% (9 ath-
letes), significant increase (more than 50%) — 30% of cases
(11 athletes) and 19% (7 athletes) cases of total testosterone
concentration decreased by 20-50%.

In response to the impact of the load, cortisol level in
blood plasma an average significant increase of 34% was
detected (p = 0.025). The testosterone/cortisol (T/C) ratio
per hour after loading was reduced by an average of 36%
(p = 0.00012). For example, the average T/C ratio values
were 6.1 + 0.61% (4.9-7.4%) before the load and 3.8 + 0.47%
(2.9-4.8%) after it. It is necessary to note the correlation be-
tween the content of basal testosterone and VO,max (r = 0.58,

Table 1. Anthropometric characteristics and results of
athletes’ tests (n = 37)

Indicator M+m CI 95%*
Age, years 27.0+0.7 25.5-28.6
Height, sm 182.0+ 1.8 178.3 - 185.6
Weight, kg 752 %19 71.3-79.1
Body fat, % 9.8+0.5 8.9-10.8
Power, W-kg™! 53+0.2 49-56
Maximal oxygen consumption, 59.2+1.3 56.5 - 61.83
ml-min*kg*
Lactate, mmol-1! 11.0+ 0.5 9.9-12.0

CI 95% — confidence interval.

Table 2. Total testosterone and cortisol levels in athletes’
blood before and after the test load (n = 37)

Mtm
Indicator (CI195%) P

Before load After load
Total testosterone, 254+ 194 1723+ 1.3 0.00001
nmol-l"! (21.5-29.3)  (14.6 — 19.9)
Cortisol, nmol-I"! 487.4 +42.3 578.1 £44.3 0.025

(401.6 — 573.2) (488.1 — 668.2)

Testosterone/ 6.1 +0.6 3.8+0.5 0.00012
cortisol ratio, % (4.9-74) (2.9-4.3)

CI 95% — confidence interval.

p =0.0001), which is coordinated with the data Muscella and
co-authors (2021). At the same time, there is no reliable cor-
relation between the basal level of cortisol and the VO,max.
A reliable correlation between concentrations of total testos-
terone and cortisol after loading (r = - 0.47, p = 0.028) is also
established. The results of the study show the importance
of metabolism activation, including anabolic processes, to
achieve high performance.

Thus, physical loads are accompanied by changes in lev-
els of testosterone and cortisol. The expression and direction
of changes in these hormones depend on the condition and
individual athletes’ characteristics. For more detailed analy-
sis, we used clustering and conditionally divided the group

Table 3. Content of total testosterone, cortisol and the maximum oxygen consumption in athletes of different clusters (M + m)

Indicator Cluster A Cluster B Cluster C
(n=13) (n=13) (n=11)

Testosterone, nmol-1" 1 320+2.7 189+ 1.1* 10.7 £ 1.5%**
2 17.1£2.1 169+ 1.6 10.8 + 1.9%**
Cortisol, nmol-I"! 1 790.2 £ 34.0 334.3 +20.9* 251.3 + 35.1*
2 755.0 £ 63.7 462.1 £ 72.3* 428.0 + 72.5%

Testosterone/cortisol ratio, % 1 41104 6.0 +0.6* 4.6 +£0.8*

2 2604 4.8 +£0.8* 29+0.8*
Maximal oxygen consumption, ml-min'-kg" 62.0+1.9 59.8£1.6 52.2 £ 2.4% %

Note: clustering is based on basal testosterone and cortisol contents. 1 — basal level, 2 — one hour after the test load, * — differences
with cluster 1 are statistically significant (p < 0.05), ** — differences with cluster 2 are statistically significant (p < 0.05).
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Table 4. Total testosterone and cortisol concentrations and VO,,,, in athletes of different clusters (M + m)

Indicator Cluster I Cluster I1 Cluster III
(n=11) (n=14) (n=11)
Testosterone, nmol-I'! 1 322+238 278%15 13.4 £ 1.0%**
2 214 %25 158+ 1.0 12.0+£1.3
Cortisol, nmol-I" 1 509.4 + 81.8 605.0 £ 70.9% 345.5 + 50.4%**
2 587.0 £76.9 616.6 + 68.1* 530.6 + 86.2**
Testosterone/cortisol ratio, % 1 6.5+1.3 57+1.0 4.5 + 0.4%%*
2 3.7+14 32+05 3.1+£0.5
Maximal oxygen consumption, ml-min-kg" 66.3+ 1.6 62.6 + 1.2 55.1 £ 1.5% %+

Note: clustering is based on total testosterone before and after test load. 1 — basal level, 2 — one hour after the test load, * — dif-
ferences with cluster 1 are statistically significant (p < 0.05). ** — differences with cluster 2 are statistically significant

(p =0.05).

into three clusters: clusters “A” and “B” included 13 people,
and cluster “C” - 11 people. Clustering is based on basal tes-
tosterone and cortisol contents with the prior normalization
of data (Table 3).

Cluster“A”is characterized by high cortisol (790.2
+34.0 nmol?) and total testosterone levels (32.0 + 2.7 nmol ™)
in rest. After the test load, total testosterone content is sig-
nificantly reduced on average by 47% and cortisol does not
change (755.0+ 63.7 nmol™"). For cluster “B”, there are slight
fluctuations in total testosterone concentration (within 10%)
and average growth of 38% in cortisol content in response
to test load. Cluster “C” is characterized by the lowest total
testosterone level, which does not change after the test is per-
formed and significant growth of cortisol content after the test
load - on average by 72%. Three clusters are likely to differ
in values in basal total testosterone concentrations. Cortisol
concentrations both before and after one hour of loading are
quite different from the rest only in cluster “A’, differences
between clusters “B” and “C” are not statistically significant.

It is necessary to note statistical differences in athletes’
VO,max in cluster “C” with the other two clusters. For ex-
ample, the average VO,max values in cluster “A” and “B” were
62.0 £ 1.9 ml'min"kg", and 59.8 + 1.6 ml-min"-kg?, and in
cluster “C” were 52.2 + 2.4 ml-min"-kg.

We also did not found the differences in T/C ratio be-
tween clusters and no statistically significant correlation be-
tween T/C ratio on the one hand and testosterone and cor-
tisol levels on the other. Thus, T/C ratio does not correlate
separately with testosterone or cortisol, at the same time the
basal concentration of cortisol correlates (negative correla-
tion) with the basal content of testosterone.

Due to the significant correlation between total testos-
terone concentration and VO,max (r = 0.58, p = 0.0001), we
also analyzed by cluster method the values of total testoster-
one before and after loading. Three clusters were allocated ac-
cording to the results: I - 11 athletes (total testosterone level
33.2+2.8and 21.4 £ 2.5 nmol-l" (before and after loading)),
to II — 14 athletes (27.8 + 1.5 and 15.8 + 1.0 nmol-1?), to
III - 12 athletes (13.4 + 1.0 and 12.0 + 1.3 nmol-1"!) (Table 4).
It was found that the highest values of VO,max were demon-
strated by athletes with high or above-average basal total tes-
tosterone content, as well as the highest values of T/C ratio.

In our research statistically significant the higher corti-
sol level (basal and after test loading) in athletes I and II clus-

ters relative to III was found. The greatest increase in cortisol
content in response to the impact of test loading is observed
in athletes in the III cluster: cortisol content increased by an
average of 58%, at the same time by 26% and 15% in clusters
I and II, respectively.

The best results of the test were demonstrated by athletes
of I and II clusters (the highest total testosterone level before
and after test load and basal cortisol content): the average
values of VO,max were 66.3 £ 1.6 and 62.6 + 1.2 ml-min"-kg",
respectively. The lowest value of VO,max is in the III clus-
ter — 55.0 = 1.5 (the lowest testosterone and basal cortisol
values).

Discussion

The results of this study showed a significant
(p=0.00001) decrease (by an average of 36%) in total testos-
terone content and a significant (p = 0.025) increase (by an
average of 34.2%) in cortisol level in an hour after intensive
load with the achievement of VO,max. This fact shows the
considerable influence of intensive physical loads on steroid
hormones. It is necessary to note variations of changes in
total testosterone concentration under physical loading in-
fluence: its content was reduced in the majority of cases one
hour after test load, at the same time in 27% of cases total
testosterone was either unchanged or increased. The results
obtained in this study coincide with Popovic et al. (2019) on
changes in cortisol and testosterone levels in the near recov-
ery period after test load. At the same time, the results of re-
search by Sgro et al. (2014) demonstrate an increase in total
testosterone content after a test loading. Therefore, changes
in testosterone levels in response to the impact of load are
not unambiguous. The direction and expression of changes
in testosterone and cortisol concentrations will depend on
intensity, duration of loading and basal levels of hormones.

Jacks and co-authors (2002) were shown that cortisol
content increased only due the intensity is 76% VO,max and
the duration of the load is not less than an hour and remains
unchanged after load is 45% to 62% VO,max. Also, the au-
thors note that at 40-minute loads the level of cortisol is not
changed. In turn, Toro-Roman et al. (2021) indicates that
after an incremental test in qualified cyclists the removal of
cortisol with an urina is reduced. This can confirm the con-
clusion that acute fatigue or overstress are associated with
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a significant blood cortisol concentration decrease during
physical loading (Viru, 2004). Popovic et al. (2019) note the
positive effect on athletes” performance of the increasing
basal cortisol levels. Authors explain this as an advantage of
the intensive muscle activity energy supply, resulting from
long-term adaptation to physical loads.

In the works of Papacosta et al. (2016) and Vingren et
al. (2016) with co-authors, cortisol level is considered as
one of the important factors influencing the competition’s
success and athletes’ performance. The authors note that
the highest cortisol content is typical for the most successful
athletes. In our study, we found significantly the highest cor-
tisol concentration (basal and after test loading) in athletes
I and II clusters relative to III (depending on the content of
the testosterone before and after loading test). The greatest
cortisol level increase in response to the impact of test load
is observed among I1I cluster representatives — on average by
58%, and by 26% and 15% respectively in clusters I and II.
Thus the cortisol concentration growth under influence of
loading is larger in case of its lower basal content.

The research data demonstrated different variants of
steroid hormones changes due test loading. In 13 out of
37 athletes with high basal testosterone and cortisol levels
(cluster “A”) a significantly reduced testosterone content and
a non-significant decrease in cortisol concentration. Tes-
tosterone concentration practically did not change in ath-
letes with average levels of basal testosterone and cortisol
(cluster “B”), at the same time cortisol content on average
increased by 37.7%. The testosterone levels did not change
and significantly increased cortisol concentration (on aver-
age by 72.3%) in 11 athletes (cluster “C”) with extremely
low basal testosterone levels. According to European Acad-
emy of Andrology (EAA) recommendations is defined as
the lowest total testosterone serum concentration in men
within 8-12 nmolI". It should be noted that athletes with
high and average basal testosterone values demonstrated
the highest results of VO,max. This fact and significant cor-
relation between basal testosterone and VO,max (r = 0.58)
allow approving the importance of anabolic processes for
achieving high VO,max, which is coordinated with Muscella
and co-authors (2021). At the same time, there is correlation
between basal cortisol level and VO,max.

Many research works are indicated to information value
T/C ratio for estimation of anabolic-catabolic processes and
also for the forecast of athletes’ special performance (Gavi-
glio, 2018; Kraemer & Ratamess, 2005; Andrzejewski et al.,
2021). In this study, the T/C ratio in an hour after loading
has been significantly reduced by an average of 36%. We
have not found any correlation between T/C ratio and total
testosterone and cortisol contents. Thus, T/C ratio does not
correlate separately with testosterone or cortisol concentra-
tions. Similarly, there is no significant correlation between
T/C ratio and VO,max in this study.

Conclusion

1. A significant decrease in total testosterone content by
an average of 24.4% and an increased plasma cortisol con-
centration by 34% in response to the impact of VO,max test
has been established.

2. It has been found that total testosterone and cortisol
contents can be used as a marker for the training load effect.

The relationship between testosterone concentrations and
VO,max was established 0.58 (p = 0.0001). The highest level
of VO,max was achieved by athletes with high basal testos-
terone and cortisol contents in the blood.

3. The higher basal cortisol content is accompanied by
its less growth due test loading. High basal level of testos-
terone allows it to keep sufficient content during physical
loading. This is an important factor in the athlete’s special
performance.
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BMJINB IHTEHCUBHUX ®ISNYHUX HABAHTAMXEHb HA KOHLUEHTPALIIO
TECTOCTEPOHY TA KOPTU30J1Y B KPOBI EJIITHUX CMTOPTCMEHIB

Onena Maiiganrok'4?P, Harania BpoBenko'A*"f, Anna I'ycapoBa

1BCD

!lep>kaBHUIT HAYKOBO-OCIIIHIIL IHCTUTYT (Pi3MYHOI Ky/IBTYPH i CIOPTY

ABTOpCBHKNMIT BKIAM: A — FU3aiiH ZOCTmKeHHsT; B — 36ip ganux; C - crarananis; D - migroroska pykomucy; E - 36ip xoruTis

Pedepar. Crarrs: 7 ., 4 Tabn., 1 puc., 20 mxepern.

MeTa BOCTiIKeHHA — TOCIINTI 3MiHM BMICTy TeCTOCTEPOHY Ta KOPTH30/Iy B KpOBi KBamiikoBaHMUX CIIOPTCMEHIB micis
BUKOHAHHS TeCTy Ha BU3HAUYEHH: MaKCYMa/IbHOTO CriokmBaHHA KucHo (MCK).
Marepianu i meropu. [JoCTi>KeHHsI IPOBOAWIN 3a yYacTiO0 37 KBami(piKOBaHMX CHOPTCMEHIB (Y0/IOBIKM), 1J0 Maln Jo-

cBif BucTyniB Ha OmiMIicCbKuUX irpax a6o iHmmX MDKHapogHUX 3MaraHHsAX. Cepen HMX 15 CIIOPTCMeHIB, SIKi CIeniami3yoThes
B Giar/IoHi, 12 - y BeciyBaHHi akajjeMidHOMY, 6 — 60Kci, 4 — cydacHoMy I’ siTubopcrsi. Tect Ha BusHauennsa MCK nepep6adas
BUKOHAHHSA HaBaHTA)XEHH: 3POCTA0YO0] IOTY>KHOCTI Ha BeCTyBa/IbHOMY eproMeTpi (Bec/lyBaHHA akafieMmiune) abo Ha 6irosiit mo-
pixui (6iatoH, 60Kc, cydacHe I SITMOOPCTBO). BMicT TecToCTepOHY, KOPTM30/Ty BUSHAYAIN Y CHPOBATIi KPOBI CIIOPTCMEHIB Ha
iMyHObepMeHTHOMY aHa/li3aTopi 10 Ta Mic/IA BMKOHAHHA TecTy Ha BusHayeHHA MCK.

Pesynbraru. KoHlleHTpallis 3araIbHOr0 TeCTOCTEPOHY 3HAYHO 3HU3M/IACA B CEPENHbOMY Ha 24,4%, a KOHIIEHTPallis KOPTU30-
Ty 3pociia Ha 34% depes QisnuHy akTuBHicTb. HaitByimmii piBeHb MaKCMMa/IbHOTO CIIOXKVMBAHHSA KUCHIO BUAB/ICHO Y CIIOPTCMEHIB
3 BUCOKIUM piBHeM 06a3a/IbHOrO TECTOCTEPOHY i KOPTU30ITY B KpOBi. [CHye BucoKa Koperisiiis MiXk 6a3abHIM BMICTOM 3araIbHOTO
TeCTOCTEPOHY Ta MAKCUMA/IbHUM CIO>KMBAHHAM KUCHIO ¥ CIOPTCMeHiB (r = 0,58).
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BucHoBku. Byicokuit BMicT 6a3aIbHOTO TeCTOCTEPOHY i KOPTHU30/Ty € BaXX/IMBUM (PaKTOPOM [yLs 0COOMMBOI IIpale3daTHOCTI
CIIOpPTCMEHA: BUIINII piBeHb 6a3a/IbHOIO KOPTU30ITY CYIPOBOKYETCA MEHIINM 361/bIIEHHAM KOPTU30/Ty HAa HAaBaHTaXKEHHS, a
BYICOKIIT Oa3aIbHMII PiBEHb TECTOCTEPOHY /I03BOJIAE MiATPUMYBATH JI0r0 KOHIIEHTPAIiI0 JOCTaTHbO0. KOHIleHTpallilo 3arasbHo-
TO TeCTOCTEPOHY 1 KOPTU30/Iy MOYKHA BUKOPUCTOBYBATH AK MapKep e(eKTy TPeHYBa/IbHOTO HaBaHTaXKEHHS.
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Abstract

Study purpose. The study was aimed at assessing the quality of active family leisure and identifying motivations for
and interests in health-enhancing and recreational physical activity of parents and children.

Materials and methods. The study involved 106 families. A set of generally accepted research methods was used
including theoretical analysis and generalization of scientific and methodological literature as well as domestic

and international practical experience related to family leisure; sociological methods (questionnaire surveys), and

mathematical statistics methods.

Results. The questionnaire survey provided an opportunity to identify priority areas of joint physical activity of
children and parents and to assess the quality of family well-being and active family leisure. The attitude of parents

to winter types of recreation in the organization of active leisure was identified. According to the survey data,

9.4% of the families had a high level, 59.4% had an average level, 30.3% had a satisfactory level, and 0.9% had an
unsatisfactory level of family well-being. The vast majority of respondents (45.2%) believed that their family members
had a satisfactory level of physical activity, 40.6% of families reported they had an average level, only 10.4% indicated
they had a high level, and 3.8% said they had an unsatisfactory level. Among the surveyed families, 63.2% indicated
an average level of satisfaction with family leisure, 29.2% rated their leisure as satisfactory, and the remaining 3.8%

indicated an excellent or unsatisfactory level.

Conclusions. The focus was on identifying prevailing motivations, which contribute to the optimization of the
family leisure process and the degree of activity when using recreational technologies. The obtained results indicate
a significant potential for expanding physical activity of families with children, including through the use of winter

recreation.

Keywords: health-enhancing physical activity, family well-being, active leisure, parents, children.

Introduction

Leisure is one of the spheres of life where the objec-
tives of preserving the health of the population can be ad-
dressed most fruitfully (Krutsevich et al., 2021; Williamson
et al,, 2019). In this context, the most important tasks are to
strengthen physical health, promote a healthy lifestyle, and
improve the quality of active recreation (Andrieieva, 2014;

© Maltsev, D., Andrieieva, O., Kashuba, V., Yarmak, O.,
Dobrodub, E., Grygus, 1., & Prusik, K., 2022.
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Drozdovska et al., 2020; Galan et al., 2019). Health-enhanc-
ing and recreational technologies occupy a special place in
the system of development of a healthy lifestyle that allows
to use them as a means of development of a healthy family
leisure. The expansion of recreational activities is both the
cause and the consequence of significant changes in the life
of modern society, which are associated with improving the
quality of life and standard of living, increasing cultural and
educational level, and increasing the amount of leisure time.
The scale of recreation as an area of human activity can be
demonstrated by the published data, which show that 20%
(i.e. one fifth of the world’s population) annually are involved
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in recreational activities, 40-55% of the population of major
cities around the globe are involved in recreational active lei-
sure on weekends; household consumption expenditures on
recreation services in economically developed countries are
2.3 times higher than the spendings on clothing and foot-
wear and 18% higher than the spendings on food (Pomaza-
Ponomarenko, 2020). Recreation changed from privilege in
the past to the most important sector of consumer demand
in the modern world and became a characteristic element of
a lifestyle (Zabriskie et al., 2018).

Currently in Ukraine, more and more attention is paid
to ensuring the quality of recreational products, the percep-
tion of which is largely subjective and depends on the in-
dividual characteristics of a vacationer (Velichko, 2013). In
the field of physical recreation, a large number of studies has
been conducted on the engagement of different groups of
the population in active recreation using various means of
physical activity (Andrieieva et al., 2019). Its theoretical and
methodological foundations have been identified in the works
of leading scientists including Krutsevich et al. (2021), Kashu-
ba et al. (2021), Andrieieva (2014), and others. Innovative
health-enhancing and recreational technologies that take into
account personal characteristics and motivation of an indi-
vidual are effectively introduced into practice (Andreeva et al.,
2019). Issues of scientific substantiation of the use of various
means of physical activity and assessment of their recreational
potential are examined in the studies of Imas et al. (2018),
Orikhovskaya et al. (2020), Hakman et al. (2020), and others.

Rational organization of family leisure has been the sub-
ject of studies both in Ukraine and abroad (Andrieieva et al.,
2019; Kashuba et al., 2021; Townsend et al., 2017). The impor-
tance of organization of active family leisure was emphasized
by the modern culturologist Petrova (2011) who summarized
the practical experience of family leisure centers in foreign
countries and analysed wide range of their offers and services.
The influence of family and household traditions on the pecu-
liarities of active leisure was examined by Bocheliuk (2006). At
the same time, long-term underestimation of the importance
of comprehensive and systematic studies of the organization
of active family leisure has led to the accumulation of unre-
solved issues and aggravation of family health situation along
with the lack of a holistic view of the causes and consequences
of the negative and crisis phenomena. The studies on the orga-
nizational and methodological support of health-enhancing
and recreational activities of various groups in entertainment
and leisure complexes are clearly lacking and they are mainly
focused on improving the activities of organizers of active
leisure (animators) (Pasichniak, 2016), various outdoor ac-
tivities (Velichko, 2013), and socio-cultural conditions for the
organization of family leisure by means of health-enhancing
and recreational technologies (Hodge, 2015). Assessing the
level of satisfaction and quality of family leisure will contrib-
ute to increasing the recreational effects of leisure, including
optimization of physical, mental, and social status of a person.

Material & methods

Study participants

In total, 106 families living in large cities with a popula-
tion of over 500,000 participated in the survey. The study
was conducted in accordance with the ethical principles of

the World Medical Association Declaration of Helsinki. The
study was conducted at the National University of Ukraine
on Physical Education and Sport (Kyiv, Ukraine). Ethical
approval of research protocol was obtained from the Ethics
Commission of the NUUPES.

Study organization

The Family Leisure questionnaire was created to establish
the prevailing motives and interests in the health-enhancing
and recreational physical activity of age diverse groups of pop-
ulation. This instrument was validated through a pilot test with
the focus group of 7 people, created from educational staff of
the Departments of Fitness and Recreation, and Innovation
and Information Technologies in Physical Culture and Sport of
the National University of Ukraine on Physical Education and
Sport, who have children and, therefore, are potential respon-
dents representing the general population, which was studied
further. Furthermore, the questionnaire did not include di-
chotomous (‘Yes’ or ‘No') items, so all the items provided rele-
vant information about the condition of the families with chil-
dren and contributed to the study of their well-being through
the prism of their leisure activities. The sampling method was
a simple random sample. Each participant was interviewed
only once. Taking into account the social homogeneity of the
sampled population, the sample was representative.

Statistical analysis

To assess the reliability of the Family Leisure question-
naire, we used Cronbach’s Coefficient Alpha, which is calculat-
ed based on the ratio of the variance associated with each item
to the variance associated with the total scale. If not the actual
value is measured, but only the random error in the answers
to the questions, than the variance of the total will be the same
as the sum of the variances of individual items, and the value
of the coefficient will approach zero. In our study, the alpha
was 0.92, and the standardized Cronbach’s alpha was 0.898, i.e.
the coefficient approached 1 that indicated the high reliability
of the questionnaire. Questions, which generated qualitative
(textual) data, were treated separately. To assess the representa-
tiveness of the sample, the whole set of answers was randomly
divided into equal parts, after which the Kendall tau coefficient
was calculated. It should be mentioned that this correlation
coeflicient was calculated for the items that produced unam-
biguous answers. Calculations showed that for all the items
the coefficient was close to one (1 > 0.64) and was statistically
significant (p < 0.05). Therefore, these data indicate that the
developed Family Leisure questionnaire had high validity and
reliability, and the sample of respondents was representative.

Since a normality test of the raw data using the Shapiro-
Wilk test showed that they did not comply with the normal
distribution; therefore, the median (Me) and 25 and 75 per-
centiles were used to represent the data, and Spearman’s rank
correlation coefficient was used for correlation analysis.

Pearson’s x* test was used for comparing categorical vari-
ables. Fisher’s F-test was used to compare continuous variables.
The significance level was set to a = 0.05. The exact p-values are
given in the test, and when the p-value was less than 0.0001,
it was indicated that p < 0.01. Mathematical and statistical
processing of the raw data was performed using the computer
program Statistica 10.0 and Statistica Data Miner module.
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Results

Analysis of the survey data showed that the majority
of respondents (46.2%) were families, which were married
more than 12 years ago. Another 21.7% of respondents were
young families with up to 7 years of family life. The remaining
32.1% were families married 7 to 12 years ago. The smallest
share of the families (22.6%) were families with preschool-
age children. Furthermore, 45.3% of respondents had pri-
mary school-age children and 32.1% had middle school-age
children. More than half of the families involved in the study
(50.9%) had one child, 44.4% were families with two chil-
dren, and only 4.7% of respondents were families with three
or more children. The survey sample was dominated by par-
ents who did not have chronic diseases, overweight, and bad
habits. The highest percentage of respondents at health risk
(19.8%) were parents who had bad habits like smoking. The
vast majority of respondents were families who generally
cared about their health and were not at health risk.

The analysis of the survey results showed that the sample
included a large proportion of families in which both parents
had previous exercise experience and a significant proportion
of families which had previous experience with physical activity.

We found that the vast majority of families (83.0%) were
maintaining an active lifestyle, 14.2% of families were liv-
ing a passive lifestyle, and 2.8% of parents admitted that
they led a lifestyle that is not conducive to health. There was
no significant difference between the percentage of parents
who regularly engaged in health-enhancing and recreational
physical activity (HRPA) with children and those who par-
ticipate in winter recreation (p > 0.05). It was found that the
majority of respondents (83.0%) were the families, in which
parents cared about the health of its relatives. Furthermore,
the vast proportion of families (63.2%) understood how ac-
tive family recreation affects the well-being of the family.
Nevertheless, less than half of the respondents indicated that
they have sufficient knowledge on the organization of active
family recreation through the use of health-enhancing and
recreational technologies.

Among various types of physical activity, families with
children typically used walks in the park, as was indicated by
90.3% of respondents. In addition, a significant percentage

of families (69.4%) preferred to ride bicycles or scooters with
children or to play active games (46.8%).

Analysis of responses to the questionnaire revealed a
seasonal decrease in health-enhancing physical activity,
which is significantly different from the uniform distribu-
tion (x* = 66.60; df = 3; p < 0.05). Furthermore, the number
of families who indicated a decrease in health-enhancing
physical activity in winter and autumn is statistically signifi-
cantly higher than that of families who reported a decrease
in spring and summer (x* = 57.40; df = 1; p < 0.05).

The study ranked the most attractive types of active lei-
sure and the reasons that prevent families with children from
participating in them. According to this ranking, the respon-
dents prefer outdoor walking, regular health-enhancing phys-
ical activity and active games. The use of these types of leisure
was hindered mainly due to lack of time, as well as low quality
of services provided by entertainment centers (Table 1).

We also determined the rankings of motives for partici-
pating in winter recreational activities as well as of reasons
preventing families with children from participating in these
activities. It was found that lack of time and lack of financial
resources are the main reasons that prevent families from
participation in winter recreation (Table 2).

Statistical processing of the obtained data showed that
the distribution of the number of days, during which parents
were engaged in active recreation or walking with children,
did not comply with the normal distribution: in the first case
the Shapiro-Wilk test W statistic was 0.93 at p>0.05, and in
the second one it was 0.89 at p>0.05. It was found that during
the last week, the respondents were engaged in active recre-
ation together with children, including active games, physi-
cal exercises, cycling, dancing (2; 1; 3) days, and outdoor
walking with children (2; 1; 4) days. Comparative analysis
showed that parents spent significantly more time in walking
than in active entertainment (U = 33; z = -2,59; p = 0.0097).

The study showed that families spent more than 1 hour
on passive leisure such as watching TV, playing computer
games or communicating online, etc. both on weekdays and
weekends, and on weekends the share of families who in-
dicated this increased by 16.0% (49.1% and 65.1%, respec-
tively). Analysis of indicators of the families’ condition in the
current period indicated that the raw data showed a signifi-
cant departure of from normality (Shapiro-Wilk W statistic

Table 1. Ranking of the most attractive forms of active leisure and the reasons that prevent families with children from

participating in them (n = 106)

Ranks Ranks
Types of active leisure — Reasons for limiting activities —
r Rank r Rank
Systematic physical activity 3.24 2 Lack of time 2.84 1
Visiting resorts / sanatoriums 3.84 4 Lack of interesting offers 4.45 6
Outdoor walking 3.06 ] Low quality of services provided by entertainment 415 3
centers
Body hardening 4.55 6 Lack of finances 4.24 4
Visiting entertainment centers 5.30 - L(?w level of knowledge and skills of organizing active 459 5
leisure
Active games 367 3 Lack of'mot1vat%0n to s.ys'temancally engage in health- 448 7
enhancing physical activity
Practicing physical exercise with 433 5 None, we are engaged in active leisure 3.25 2

family members
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Table 2. Ranking of motives for participating in winter recreational activities as well as of reasons preventing families with

children from participating in these activities (n=106)

Ranks
Rank

Motives for participating in
winter recreational activities 7

Reasons for limiting participation in winter

Ranks
Rank

recreational activities 7

Improvement of physical health of

family members 339 !

Body hardening 4.19 4

Improvement of family wellbeing 4.5 6
’ centers
Meaningful and emotionally rich

R 3.60 2
leisure

Common hobbies and interests 4.05 3

Improvement of endurance and
physical working capacity of family
members

4.27 7

Increasing mental working capacity =~ 4.24 5

Lack of time

Lack of interesting offers

Low quality of services provided by entertainment

Lack of finances

Low level of knowledge and skills of organizing this
type of active leisure

Lack of desire to engage in winter recreational
activities

None, we participate in winter recreational activities

3.24 1

4.29 5

4.44 7

3.76 2

4.02 4

4.38 6

3.86 3

ranged from 0.835 to 0.902 at p > 0.05), so the median, and
25 and 75 percentiles were used to describe sample averages,
and nonparametric criteria and Spearman’s rank correlation
coefficient were used for further analysis. Despite the fact
that the median scores for all parameters equaled 8 points,
thus indicating a high score given by the respondents to the
family condition in the current period, and that we used the
same scoring range for every parameter (0 to 10 points), we
can see that, in contrast to other parameters, respondents
rated slightly lower such indicators as typical emotional
background, the degree of support between family mem-
bers, and social activity of the family: the 25th percentile for
these indicators was 5 points, while the 25th percentile for
other indicators equaled 6 points (Fig. 1).

Figure 1. Median scores for the studied parameters ac-
cording to families’ self-assessment (n = 106), where 1 — qual-
ity of family life; 2 - health condition of family members; 3 -
psychological climate in family; 4 - level of social well-being
of the family; 5 - degree of satisfaction with everyday family
life; 6 — typical emotional background; 7 - degree of support
between family members; 8 — social activity of the family

The correlation matrix generated for all the parameters
of current family condition showed that they all have signifi-
cant positive correlations with each other (Table 3).

In the analysis, we only considered parameters for which
strong or very strong correlation was observed. A very strong
positive correlation was found between psychological climate
in the family and typical emotional background (p = 0.936),
which in turn was strongly correlated with social activity of
the family (p = 0.738) and very strongly correlated with the
level of social well-being of the family (p = 0.909) and the
degree of satisfaction with everyday family life (p = 0.944).
The very strong correlations found in this study indicate the
dependence of the degree of satisfaction with everyday fam-
ily life on the level of social well-being of the family.

Discussion

Contemporary research shows concern about the low
level of engagement in physical activity of the populations of
many countries around the world that has led to increased

&
A
V7277

Score, points

1 2 3 4 5 6 7 8
Parameter

® - mepiana; [ - 25%-75% ; 1- Min-Max

Fig. 1. Median scores for the studied parameters according to
families’ self-assessment (n = 106), where 1 — quality of family life;
2 - health condition of family members; 3 — psychological climate

in family; 4 - level of social well-being of the family; 5 — degree
of satisfaction with everyday family life; 6 - typical emotional
background; 7 - degree of support between family members;
8 — social activity of the family

prevalence of non-communicable diseases and reduced life
expectancy (Imas et al.,, 2018). Researchers emphasize that
a significant change in the situation is possible by encour-
aging regular physical exercise in leisure time or in spe-
cially allotted time (Andrieieva et al., 2019). We expected
that determining the prevailing motivations and interests
in health-enhancing recreational physical activity of parents
and children will improve the quality of active family leisure.
In addition, assessing the level of satisfaction with recre-
ational consumers services will contribute to increasing the
involvement of various population groups in regular physi-
cal activity, rational organization of leisure activities, and
increasing their motivation to organize active family leisure.

One of the most important issues of the modern family
is the organization of its leisure time, which includes active
family leisure. Organization of family leisure was studied by
(Hodge et al., 2018; Zabriskie et al., 2019). It was confirmed
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Table 3. Spearmen correlation matrix of parameters characterizing family’s condition in the current period (n = 106)

Parameters of

Parameters of family’s condition in the current period

family’s condition

in the current 1 2 3 5 6 7 8
period
1 1.000 0.777* 0.827* 0.786* 0.811* 0.816* 0.780* 0.620*
2 0.777* 1.000 0.819* 0.773* 0.735* 0.748* 0.758* 0.676*
3 0.827* 0.819* 1.000 0.868* 0.899* 0.936* 0.889* 0.741*
4 0.786* 0.773* 0.868* 1.000 0.900* 0.909* 0.825% 0.802%
5 0.811* 0.735* 0.899* 0.900* 1.000 0.944* 0.836* 0.688*
6 0.816* 0.748% 0.936* 0.909* 0.944* 1.000 0.892* 0.738*
7 0.780* 0.758* 0.889* 0.825* 0.836* 0.892* 1.000 0.760*
8 0.620* 0.676* 0.741* 0.802* 0.688* 0.738* 0.760* 1.000

Note: 1 - quality of family life; 2 - health condition of family members; 3 - psychological climate in family; 4 - level of social well-being
of the family; 5 - degree of satisfaction with everyday family life; 6 — typical emotional background; 7 — degree of support between
family members; 8 — social activity of the family; * — Spearmen correlation (p) is significant at the level of a = 0.05

that the family is a privileged area for the construction of the
children’s leisure (Valdemoros et al., 2014) and that family-
shared leisure provides benefits for family functioning (Ag-
ate et al., 2009; Sanz et al., 2018).

Active family leisure was found to significantly affect the
psychological climate, as well as emotional background and
social activity of the family (Andrieieva et al., 2019; Burns
et al., 2022).

Leading motives that impel different populations to take
part in active leisure are: getting pleasure and positive emo-
tions from physical activity; desire to escape from everyday
problems of domestic and professional activities; emotional
relaxation; enjoying nature; and improving well-being. The
most attractive forms of active leisure and the reasons that pre-
vent families with children from participating in them were
identified. The obtained results confirmed the conclusions of
previous studies on the choice of priority types of physical ac-
tivity in the organization of joint family leisure (Shannon et al.,
2017; Camarillo et al., 2020). Information on the factors limit-
ing the participation of families with children in health-en-
hancing and recreational physical activity (Pasichnyak, 2016;
Galan et al., 2021) was extended. The reasons we have identi-
fied are more specific and individual that is probably due to
the clear specification of questions in the questionnaire aimed
at clarifying the personal characteristics of respondents.

Our study confirmed the published data on the populari-
ty of recreation in the organization of family leisure (Kashuba
et al., 2021; Krutsevich et al., 2019; Stodolska et al., 2020).
Nevertheless, there is a clear lack of research aimed at assess-
ing the quality of active family leisure, especially of winter rec-
reation. When comparing the identified motives for the par-
ticipation in winter recreation programs with those reported
in the professional literature, minor differences were found,
which consist in the prevalence of such motives as common
hobbies and meaningful and emotionally rich leisure.

The percentage of the families with high and moder-
ate levels of family well-being was significantly higher than
the percentage of the families with satisfactory and unsat-
isfactory levels. The same applies to the families with high
and moderate levels of satisfaction with family leisure: their
percentage was significantly higher compared to the fami-

lies with satisfactory and unsatisfactory levels of satisfaction.
However, the percentage of respondents who rated the physi-
cal activity of family members as high and moderate does not
differ significantly from the percentage of the families with
satisfactory and unsatisfactory levels of physical activity.

The obtained results indicate a significant potential for
expanding physical activity of families with children, in-
cluding through the use of winter recreation. The results
of the survey allowed us to identify the prevailing motives
and interests of the families to health-enhancing and recre-
ational physical activity. Based on the answers to the ques-
tionnaire, the most attractive forms of active family leisure
were ranked, and the reasons that prevent the families from
participating in them were identified.

Conclusions

The focus was on the identifying prevailing motivations,
which contribute to the optimization of the family leisure
process and the degree of activity when using recreational
technologies. More than half of the respondents rated their
satisfaction with family leisure as high or moderate. By con-
structing a correlation matrix, we established significant cor-
relations between the indicators of the current family con-
dition. A strong positive correlation (p>0.9) was observed
between the psychological climate in the family and the
typical emotional background. The typical emotional back-
ground had strong positive correlations with the social ac-
tivity of the family (p = 0.619), the level of social well-being
of the family (p = 0.909) and the degree of satisfaction with
everyday family life (p = 0.944).
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Merta gocmimkeHHa. MeTo LIbOro SOCTIIKEeHHS 6y71a OIliHKa AKOCTi aKTMBHOTO CiMEJIHOTO BiJJIIOYMHKY Ta BU3HAYEHHS
¢dakropiB MoTMBaIil 6aTHKIB i fiTelt 70 Pi3NYHOI AKTUBHOCTI, 1[0 CIPUSIE MOKPAIEHHIO 3[[0POB s, i peKpearliiiHol gi3nyHOI ak-
TUBHOCTI Ta IXHBOI 3aI[iKaB/IeHOCT] B TaKNX (OPMax aKTUBHOCTI.

Marepianu ta MeTomu. Y foCIipKeHHi 6panmu ydacts 106 cimeit. Y [oCIipKeHHI BUKOPUCTOBYBaIM Habip 3aranbHOIPUIL-
HATUX METOJIB JOCi/KEHHA, 30KpeMa TeOPeTUIHMII aHa/li3 Ta y3arajJbHEHHsA HayKOBO-METOMIO/IOTiYHOI JIiTepaTypH, a TaKOX
BITYMSHAHOTO Ta MDKHAPOIHOTO MPAKTUYHOTO HOCBI/Iy CTOCOBHO CIMEITHOTO BillTIOYMHKY; COL[i0/IOTi4H] MeTOAM (AHKETHI OMUTY-
BaHHA) i METOAM MaTeMaTUYHOI CTaTUCTHUKIL.

PesynbraTi. AHKeTHe OIIMTYBaHHA [Ja/I0 MOX/IMBICTb BUSHAUNUTH IPIOPUTETHI HAIPAMKY CII/IbHOI Qi3suHOI aKTMBHOCTI Hi-
Tell i 6aTbKiB Ta OLIHUTH SIKICTD CiMeITHOTO OOPOOYTY 71 AKTUBHOTO CIMEITHOTO BiAIIOYMHKY. By/1o BusHaueHO cTaB/IeHHs 6aTbKiB
IO 3UMOBMX BMJiB BiJHOYMHKY IIifj Yac opraHisauii akTMBHOTO BiJIOYMHKY. 3TifHO 3 JaHMMM ONMUTYBaHHA, 9,4% cimell Mamu
BUCOKUIT piBeHD CiMeltHOro 106pobyTy, 59,4% — cepenHiit, 30,3% — 3aoBinbHmil i 0,9% — He3agoBinbHMIL [TepeBaskHa GiNbLICTD
pecnoHjeHTiB (45,2%) YBaXKa/y, 10 YIEHM IXHiX CiMell MaloThb 3a/JOBiIIbHUI PiBEHDb (’pisquo'i aKTUBHOCTI, 40,6% cimeir TIOBimoO-
MIIN, 1O B HUX CEPefHiil piBeHb, nuie 10,4% Bkasany, 1[0 B HUX BYICOKUI piBeHb, a 3,8% — He3zagoBinbHUIL. Cepen cimeit, Aki
MIPOJIIV OIUTYBAHHA, 63,2% BKasany cepefiHiil piBeHb 3aJl0BOIEHHA CIMEMTHMM BifJITOYMHKOM, 29,2% OLiHWM/IN iXHill Bifmo4n-
HOK SIK 3a/I0Bi/IbHMIL, a iH1I 3,8% BKasau BifMiHHMIT 200 He3a{OBI/IbHNIT piBEeHb.

BucHoBku. OcHOBHY yBary 6y10 30cepe/pkeHO Ha BI3HaYeHH] epeBayKHMX (GaKTOpiB MOTHBAII], AKi CIIPUAIOTH ONTHUMI3amil
IIPOLIeCY CiMEeITHOTO BifIMOYMHKY Ta CTyTe€HsA aKTUBHOCTI IIiJi 4ac BUKOPUCTAHHA peKpealiliHux Texnosoriit. Ofep>kaHi pesyib-
TaTy BKAa3ylOTh Ha 3HAYHWII MOTEHI{aI /s pO3LIMpeHHs (isuuHOI aKTUBHOCTI ciMeil i3 JiThMU, Y TOMY YMCIIi LIIIXOM BIUKOPMC-
TaHH:A 3MIMOBOTO Bi[ITOYNHKY.
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Abstract

Study Purpose. This study background is that the performance of the sickle kick in Pencak Silat learning is very
important to improve the athlete’s performance during the match, both when attacking and defending. The objective
is to analyze the performance of the Pencak Silat sickle kick in terms of the quality of physical conditions (such as leg
muscle explosive power and flexibility), and psychological elements (such as achievement motivation).

Materials and methods. This study involved Pencak Silat athletes of Tangan Mas College, Padang, Indonesia. The
participants who became the study sample were 30 male athletes aged 14-17 (athletes in the adolescent category).
The sample selection was based on the sample criteria providing that participants had participated in regional level
competitions and had attended training for at least 2 years. Data were obtained from several tests and measurements:
leg muscle explosive power was measured using the Vertical Jump Test and then processed by the Lewis formula
(nomogram). Flexibility was measured using the Side Split Test, achievement motivation was assessed using a
questionnaire validated by experts, and a sickle kick performance was tested. The data obtained were analyzed using
simple regression analysis and multiple regression analysis, followed by path analysis to calculate the coefficient value

of each variable.

Results. The data obtained were analyzed using structural model path analysis. Results: (1) there is an effect of leg
muscle explosive power on the sickle kick performance by 21.59%; (2) there is an effect of flexibility on the sickle
kick performance by 6.94%; (3) there is an effect of achievement motivation on the sickle kick performance by 9.74%;
(4) there is an effect of leg muscle explosive power through achievement motivation on the sickle kick performance
by 38.14%; (5) there is an effect of flexibility through achievement motivation on the sickle kick performance by
13.51%; and (6) there is a simultaneous effect of these variables by 51,41%.

Conclusions. Based on the analysis of the three factors above, it was concluded that leg muscle explosive power is
the dominant factor and needs to be taught and trained seriously. However, the other factors are no less important.
Future studies are urgently needed to include other variables that affect the results of this study, as well as a wider

number of samples to validate the results of this study.

Keywords: Pencak Silat learning, limb muscle explosive power, flexibility, achievement motivation, sickle kick.

Introduction

Martial arts around the world are stepping phase rap-
id development, such as, MMA, Wing Chun, Karate, Judo
Kungfu, Tai Chi, Shorinji Kempo, Jiu Jitsu, Taekwondo,

© Thsan, N., Hanafi, R., Sepriadi, Okilanda, A., Suwirman, &
Mario, D. T., 2022.
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Muay Thai and Pencak Silat. This martial art has the charac-
teristics of different moves/techniques in its implementation
(Tack, 2013). Martial arts are characterized by high intensity
requiring complex skills, emphasizing exercises that harmo-
nize body, soul, and mind (Reishehrei et al., 2014), are also
useful as self-defense. The others study said that exercise can
form a positive character in humans.

Pencak Silat is one of the fastest-growing martial arts
in Indonesia (Kartomi, 2011). It is proven by Pencak Silat
being used as one of the lessons in the Physical Education
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curriculum (from Elementary School, Junior High School,
Senior High School, to Higher Education). Physical condi-
tion is one of the components that must get serious attention
for teachers/trainers in the preparation of training/teach-
ing programs (lhsan et al., 2020). Exercise is a structured
and planned learning activity, the initial portion of exercise
(learning) is more emphasized on physical conditions (Sa-
putra & Thsan, 2020). The others study suggested that the
physical and physiological state of athletes are supporting
factors to determine the quality of athlete performance in a
sport (Bridge et al., 2014).

One of the important elements that must be taught and
trained in Pencak Silat is kicking, because it can affect a
fighter’s performance, both when attacking and defending
(van der Kruk et al., 2016). Kick technique in martial artsis a
complex series, consisting of a series of elements to produce
an integrated movement (Quinzi et al., 2016). The common
kicking technique in martial arts is the “circle” type (Estevan
etal., 2015). This complex kick is also the type of kick that is
most often used in competition (Zago et al., 2015).

Power is a physical component to overcome the burden
at high contraction speed in the fastest time possible. The ba-
sis of explosive power is strength and speed, such as jumping,
hitting, running at high speed (Sampaio et al., 2014), throw-
ing, and kicking (Ozbar, 2015). Lower leg muscle function
is related to kicking ability. Asymmetry between the legs is
associated with decreased kicking ability and a higher risk
of injury (Eagle et al,, 2019; Ryu & Lee, 2021). Flexibility is
defined as the ability of joints to perform movements over a
wide range (Pinto-Escalona et al., 2021). This is because flex-
ibility is the main source of controlling the power of a punch
or kick, then strength is the main driver in producing a fast
and strong attack rate to penetrate the opponent’s defense
(Lipowski et al., 2019).

In addition to the explosive power of leg muscles and
flexibility in the ability to kick the sickle, motivation is a
psychological element that needs to be a “question” in learn-
ing Pencak Silat. The main psychological characteristic as-
sociated with study and exercise habits among children and
adolescents is achievement motivation (Shekhar & Devi,
2012). Achievement motivation is a theoretical model that
is intended to explain how the motives for achieving goals
and motives for avoiding failure. Achievement motivation
consists of two components: (1) Motivation to pursue goals
that enhance one’s performance or knowledge with reference
to past levels, regardless of the values of others and society
(attainment of self-fulfillment), and (2) Motivation aimed
at seek social prestige by beating or achieving better results
than others (competitive achievement motivation)(Horino
& Mori, 1991).

Basically, Pencak Silat requires quality physical and psy-
chological conditions. To display the quality of the physi-
cal and psychological condition of an athlete, interaction
between coaches and athletes is needed, as well as adequate
infrastructure. Interaction between individuals is one of the
important factors in establishing reciprocal relationships
between individuals and groups. Seeing this problem, espe-
cially in Pencak Silat learning which requires quality physi-
cal and psychological conditions, then a person or group
requires reciprocal interaction during the learning/training
process so that athletes can improve their performance to
the maximum during matches. Based on this phenomenon,

we studied scientific data to analyze Pencak Silat’s sickle kick
ability in terms of: the quality of physical condition (eg, leg
muscle explosive power, flexibility) and psychological (eg,
achievement motivation).

Materials and Methods

Participant

This study involved Pencak Silat athletes at the Tangan
Mas College, Padang, Indonesia. The participants who be-
came the research sample were 30 athletes with an age range
of 14-17 (athletes in the adolescent category) and male.
Sample selection based on sample criteria had participated
in regional level competitions and had attended training for
at least 2 years.

Procedure

This research is an associative quantitative with path
analysis model. This study will examine and evaluate the
effect of leg muscle explosive power (X,), flexibility (X,) and
achievement motivation (X;) on sickle kick ability (Y). The
following is a chart and procedure for this research (Fig. 1).

Fig. 1. Research Path Diagram

Based on Picture 1, the procedure in this study through
2 stages of testing the structural model. The first model
(structural 1) is leg muscle explosive power (X,), flexibility
(X,) and achievement motivation (X;). While the second
model (structural 2) is leg muscle explosive power (X,), flex-
ibility (X,), achievement motivation (X;) and sickle kick abil-
ity (Y) (Fig. 2, 3).

Fig. 2. Path Diagram of
Structural Model One

Fig. 3. Path Diagram of
Structural Model Two

Instrument

Data in this research were obtained from several tests
and measurements: (a) the explosive power of the leg mus-
cles was obtained through the Vertical Jump Test where the
data will be the difference between achievement score and
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range score. Then, weight measurement was also carried out
and then the data was processed using the Lewis nomogram
with the formula:
P = V4.9-Weight-\D,
Remark: P = Power (kg.m/s),Weight = Sampel Weight (kg),
D = Score Vertical Jump (m).

(b) Flexibility is obtained through the Side Split Test. Ath-
letes who were sampled did a side split test by opening their
feet as wide as possible to form the lowest possible posi-
tion. The data in this study were the distance between the
floor and the groins; (c) achievement motivation is obtained
through questionnaires validated by experts; and (d) Pencak
Silat sickle kick ability test. The sample performs a kick to-
wards the target as quickly as possible with the left and right
foot for 10 seconds.

Data Analysis

Data were analyzed using simple regression analysis
and multiple regression analysis, then continued with path
analysis to calculate the coeflicient value of each variable.

Result

The objective of descriptive analysis in the research data
is to describe the discrimination of differences in the ex-
plosive power of leg muscles, flexibility, achievement mo-
tivation, and sickle kicks of Pencak Silat athletes, from the
average value, standard deviation, minimum value, maxi-
mum value, and total amount based on the test results and
measurement. The recap of descriptive analysis of data from
each variable is shown in the following table.

Table 1. Descriptive Analysis

LT Ml.mde . .., Achievement Sickle
Remark Explosive  Flexibility . .
Motivation  Kick
Power (P)

Amount 3320.63 438.70 2264.78 754.00
Average 110.69 14.62 75.49 25.13
SD 10.83 4.94 2.02 1.92
Maximum 132.36 25.60 79.57 30.00
Minimum 96.23 8.00 71.74 22.00

According to Table 1, descriptive analysis stated that
there are differences in each variable. This is evidenced by
the average value of each (110.69 kg.m/s, 14.62 cm, 75.49,
and 25.13).
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Explosive  Flexibility Achievement

Power (P)
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Fig. 4. Histogram of Mean Values for Limb Muscle Explosive
Power, Flexibility, Achievement Motivation, and Sickle Kick

The detail information, the description of the data on
the variables can be seen in the table below.

Table 2. Sickle Kick Performance

No Interval Class Frequency Remark
Absolute Relative

1 >28 4 13.33 Very Good
2 27-26 8 26.67 Good
3 25-24 11 36.67 Satisfied
4 23-22 7 23.33 Poor
5 <21 0 0.00 Very Poor
TOTAL 30 100.00

Based on the table above, it can be seen that most ath-
letes have the ability to kick the sickle in the moderate cat-
egory. For more details can be seen in the diagram below:

4 M

Fig. 5. Sickle kick ability data diagram

Table 3. Limb Muscle Explosive Power

No Interval Class Frequency Remark
Absolute  Relative

1 >127.05 3 10.00 Very Good
2 126.94-116.21 7 23.33 Good
3 116.1-105.27 7 23.33 Satisfied
4 105.16-94.44 13 43.33 Poor
5 <9433 0 0.00 Very Poor
TOTAL 30 100

Based on the table above, it can be seen that most ath-
letes have leg muscle explosive power in the less category.
For more details can be seen in the diagram below:

4 N

Fig. 6. Data diagram of leg muscle explosive power
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Table 4. Flexibility

No Interval Class frequency Remark
Absolute Relative
1 >22.09 3 10 Very Good
2 22.04-17.14 5 16.67 Good
3 17.09-12.15 11 36.67 Satisfied
4 12.10-7.21 11 36.67 Poor
5 <7.16 0 0.00 Very Poor
TOTAL 30 100

Based on the table above, it can be seen that most ath-
letes have flexibility in the moderate and less categories. For
more details can be seen in the diagram below:

Fig. 7. Flexibility Data Diagram

Table 5. Achievement Motivation

No Interval Class Frequency Remark
Absolute Relative
1 >78.54 1 3.33  Very Good
2 78.52-76.52 10 33.33 Good
3 76.49-74.49 8 26.67  Satisfied
4 74.47-72.47 9 30.00 Poor
5 <7.16 0 0.00  Very Poor
TOTAL 30 100

Based on the table above, it can be seen that most ath-
letes have achievement motivation abilities in the good cat-
egory. For more details can be seen in the diagram below:

4 M

Fig. 8. Diagram of achievement motivation data

Structural Model
The hypothesis testing result were obtained through two
stages of model testing (structural one and structural two).

The summary of testing this structural model can be seen
in Table 6.

Table 6. Summary of Structural Models One and Two

Structural Variable Patl? t-count t-table Remark
Coeflicient

X X5 (ps1)  0.4899 4.5864

One v P Significant
X, X; (py) 0.3336 2.2196
XY (pyl) 0.4647 3.6171 1.69

Two XY (pp)  0.2635 2.2263 Significant
X;Y (py3) 0.3121 2.2397

Based on Table 2, the path coefficient of leg muscle ex-
plosive power with achievement motivation (ps,) is 0.4899,
flexibility with achievement motivation (ps,) is 0.3336, leg
muscle explosive power with sickle kick ability (p,,) is 0.4647,
flexibility with sickle kick ability (py,) obtained 0.2635, and
achievement motivation with sickle kick ability (p,;) was
obtained 0.3121. In the other words, these two structural
models are significant (tcount > ttable).

Fig. 9. Combined Results of Structural Model Path Coefficient

Hipothesis Testing

The Influence of leg muscle explosive power on sickle kick
ability

Based on the results of testing the structural model two,
the path coeflicient of the explosive power of the leg mus-
cles on the sickle kick ability (p,;) is 0.4647 and the value
Of teount < tple (significant path coeflicient), with an effect of
21.59%.

The Influence of flexibility on sickle kick ability

Based on the results of testing the structural model two,
the path coefficient of flexibility on the sickle kick ability
(py2) is 0.2635 and the value of t.ou < e (significant path
coeflicient), with an effect of 6.94%.

The Influence of achievement motivation on sickle kick ability

Based on the results of testing the two structural models,
the path coefficient value of achievement motivation on
sickle kick ability (p,s) is 0.3121 and the value of teu < tue
(significant path coefficient), with an effect of 9.74%.
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Table 7. Summary of Research Result

Direct Influence

Indirect Influence

Path Coefficient

Coefficient (~2) (%) Intervention Coefficient (A2) (%)
Xy (py1) 0.4647 0.2159 21.59 X1>X3->Y 0.6176 0.3814 38.14
Xoy (py2) 0.2635 0.0694 6.94 X25X35Y 0.3676 0.1351 13.51
Xy (py3) 0.3121 0.0974 9.74
X, X0, Xs5Y Py (Paxpya)+(ps1)-(pya) +(pa)+(p)-(pys) 0.717 0.5141 51.41

The Influence of leg muscle explosive power through achieve-
ment motivation on sickle kick ability

Based on the test results of structural models one and
two (X;>X52Y), psipys = 0.6176 > p,;= 0.4647. That is, in-
directly there is a mediating effect given by the achievement
motivation variable on the sickle kick ability of 38.14%.

The Influence of flexibility through achievement motivation on
sickle kick ability

Based on the results of testing structural models one and
two (X,2X5>Y), ps.pys = 0.3676 > p,, = 0.2635 is obtained.
That is, indirectly there is a mediating effect given by the
achievement motivation variable on the sickle kick ability
0f 13.51%.

The Influence of leg muscle explosive power, flexibility, and
achievement motivation on sickle kick ability

Based on the overall test results, leg muscle explosive
power, flexibility, and achievement motivation on the sickle
kick ability obtained an effect of 51.41%.

Discussion

Based on these findings, it is necessary to study fur-
ther why the results of the analysis are accepted as correct
and why the explosive power of leg muscles, flexibility, and
achievement motivation have a significant effect on the abil-
ity of the sickle kick in Pencak Silat learning.

The results of this study indicate that the quality of
physical condition (explosive power of leg muscles and
flexibility), as well as achievement motivation are the main
determinants of the ability to kick the sickle, especially at
the Hand College of the City of Padang, Indonesia. This is
supported by the results of our descriptive analysis and in-
ferential analysis. If athletes have a good quality of physical
condition (explosive leg muscles, flexibility) and achieve-
ment motivation, then they can win every match. Likewise,
if an athlete does not have the quality of physical condition
and achievement motivation, then they will not win every
match. The results of this study are supported by the state-
ment, that the physical and technical components play an
important role in determining the outcome of the match
(Corréa et al., 2016). Suggested that an athlete has a good
quality of physical condition, then they can perform better
(Shin etal., 2016). The quality of the physical condition is the
dominant basic factor in determining the maximum physi-
cal condition so that athletes can gain achievement, and are
not easy to experience fatigue when receiving the next train-
ing load. Another study states that the stability and technical
performance of athletes is determined by the physical ability
of the athlete himself (Lipowski et al., 2019).

Pencak Silat is categorized as a sport with complex move-
ments, performed with high speed and good stamina. This
intense martial art requires the support of physical abilities
(such as strength, stamina, speed, and muscle endurance)
that are involved during the training process and matches
(Lenetsky & Harris, 2012). Successful sports performance
at the elite level of competition is often highly dependent
on the explosive power of the athlete’s leg muscles (James
et al,, 2016). Trainers need to develop training techniques
designed to improve and measure the explosive power of the
athlete’s leg muscles (Haff & Stone, 2015; Muceli et al., 2010).
Vertical jump has been widely used by professional sports
as a direct assessment method to measure limb muscle ex-
plosive power (Haff & Stone, 2015), and to determine the
effectiveness of training programs (Hara et al., 2006; Peracek
et al,, 2018). Another study stated that the better the level
of flexibility of the body in the hips, the easier it will be to
control the speed and power generated . In the literature, se-
quential actions have been analyzed only for the one-footed
technique (Estevan et al., 2015; Jemili et al., 2017; Zago et al.,
2015), with the exception of Hoblin (Hélbling et al., 2017),
and the case study by Alsamad for multiple kicks. The func-
tional phase is defined solely for the action of the kicking
leg (Quinzi et al., 2016). Errors in assessment/measurement
may occur, therefore the use of technology is very important
in measuring sports (Saputra & Thsan, 2020).

Achievement motivation is a determining factor for ath-
letes to excel, and factors that influence the athlete’s appear-
ance during matches. Therefore, the athlete’s achievement
motivation is one of the psychological indicators to support
the athlete’s success. Findings from other sports, suggest that
several motivational constructs (eg, achievement motiva-
tion, achievement goal orientation, self-determination) are
relevant for talent development and later success (Forsman
etal., 2016; Gillet et al., 2009; MacNamara et al., 2010; Thsan
etal,, 2021). Athlete motivation is well researched in the field
of sports psychology, with many books and articles written
on this issue (Hagger & Chatzisarantis, 2008; Zuber et al.,
2015)). Previous research has focused on theories such as:
goal attainment orientation (Biddle et al., 2003) and self-
determination theory both of which have been helpful in
framing and guiding current understanding of athlete moti-
vation for achievement.

Conclusion

Based on these findings, it conclude that the ability to
kick the sickle in Pencak Silat learning has a relationship
with leg muscle explosive power, flexibility, and achievement
motivation. Of these three factors, the explosive power of the
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leg muscles is the dominant factor that affects the results of
the sickle kick ability. However, other variables are no less
important in influencing it, moreover the ability to kick the
sickle is a basic technique needed in Pencak Silat, and its
implementation requires several components (physical and
psychological) that holistically produce maximum kicking
abilities. We emphasize the importance of further research
to expand what we did in this study, including expanding
the sample size, other influencing variables, and the role of
teachers/trainers in Pencak Silat learning. This needs to be
done to analyze in depth to validate the results of this study.
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BMJinB Bl/IByX“OBO'I. cnnm m’asiB KIHUIBOK, THYYKOCTI
TA MOTUBALII AOCATHEHHA HA BUKOHAHHA CEPNONOAIBHOIO
YAOAPY HOroto nig YAC HABY4AHHA NEHYAK-CUNATY

Hypyn Ixcan'4®<P, Pyni Xanadi'®*“P, Cenpiag,

ilBC’

Appno Oximanga'“PE, Cysipman'c, [Ie6i Tpi Mapio'“®,

!MepxaBumit yHiBepcuteT Ilaganr

ABTOpCHKNMIT BKIAM: A — [U3aiiH HOCTiMKeHHs; B — 36ip ganux; C - crarananis; D - migrotoska pykomucy; E - 36ip xomTis

Pedepar. Crarra: 8 c., 7 Tabm., 9 puc., 35 mxeper.

Merta pocmimkeHHs. [lepeyMoBOIO LIbOrO JOCTIIKEHHS € Te, 110 BUKOHAHHSA CEpIIONOAIOHOr0 yaapy HOro I dac Ha-
BYaHHSA IIEHYAK-CUJIATY € [y>Ke BaK/IMBUM /IS TIOKPALleHHSA IIOKa3HUKIB CIIOPTCMEHA IIifl YaC MaTyy, K y IPOLIECi Hamafy, TaK
i B mpoueci 3axucry. MeTow ZOCIIPKeHHsA € aHa/li3 BUKOHAHHA CepIIONOAiOHOr0 yiapy HOrOI0 B eHYaK-CU/IATi 3 OM/IAZY Ha Taki
aCIeKTH, AK AKICTb Gi3N9IHOro CTaHy (HalpMKiIag, BUOyXoBa CUIa M A3iB HIr i THYYKICTD) i ICUXO/IOTivHi efleMeHTH (HaIpUKIIaf,
MOTUBALLiS JOCSATHEHHS).

Marepianu Ta MeTogy. Y 1IbOMY HOCIi/pKeHHI 6panm y4acTb CIIOPTCMEHM, SIKi 3a/iMalOThCs NIEHYAK-CUIATOM, i3 KONEKY
Tanrau Mac, ITapanr, Ingonesis. YyacHrKaMu, sIKi cTamm JOCTIIKyBaHO BUOipKOI0, 6ymy 30 CIOpPTCMEHIB 40/10Bi40i cTaTi BIkoM
14-17 poxkiB (cropTcMeHM I0HAIBKOI KaTeropii). Bubipky saiiicHIoBanu 3a KpurepismMu BUOipku, sAKi mepenbadaii, 10 YYaCHUKA
Opau y4acTb y 3MaraHHs;X Ha perioHa/bHOMY PiBHI Ta BifjBiyBa/iu TpeHyBaHHs IPUHANMHI IpOTAroM 2 pokis. JlaHi oTpumysa-
JIN 3 KIZIBKOX TeCTiB 1 BUMipIOBaHb: BUOYXOBY CHITY M 5I3iB HiT OLIIHIOBa/IM 32 JOLIOMOTOI0 TeCTY Ha CTPUOOK Y BICOTY 3 HACTYIIHOIO
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06po6koI0 pesynbrati 3a Gopmynow (Homorpamorw) JIproica. IHydUKicTh BuMipOBanyu 3a OIOMOTOK TECTy Ha ITOB3JOBXKHII
IIIaraT, MOTUBAII0 JOCATHEHHA OL[iHIOBA/IM 3a JJOIIOMOTOI0 aHKeTH, 3aTBEPAYKEHOI eKCIIepTaMI, @ BUKOHAHHSA CepIIONOfiiOHOro
yHapy HOTOIO OLiHIOBA/IM LIJIIXOM TeCTYBaHHA. AHasli3 JaHUX 3/Ii/ICHIOBA/IM 3 BUKOPUCTAHHAM IPOCTOTO PETPeCiiiHOro aHamisy
Ta MHOXMHHOTO PerpeciifHOTo aHali3y 3 HaCTYITHMM IIaT-aHaTi30M AJIs 004MC/IeHHs 3HaYeHH:A KoeQillieHTa I KOXXHOI 3MiHHOI.

Pesynbrarn. AHanis ofiep)KaHUX JJaHUMX IPOBOAM/IM 3 BUKOPUCTAHHAM IaT-aHa/isy CTpyKTypHOi Mopeni. PesynbraTu:
(1) ycraHOBIEHO BIUIMB BMOYXOBOI CM/IM M A3iB HIir Ha BMKOHAaHHSA CepIIONOAiOHOrO yaapy Horow Ha 21,59%; (2) ycTaHOBIEHO
BII/IVB THYYKOCTi Ha BMKOHaHHSA ceprionozi6bHoro ymapy HOrowo Ha 6,94%; (3) ycTaHOB/IEHO BIUIMB MOTMBAIil TOCATHEHHS Ha
BUKOHAHHA CePIIONOAIOHOro yapy Horowo Ha 9,74%; (4) ycTaHOB/IEHO BIUIMB BUOYXOBOI CM/IM M A3iB HIT CIIIIBHO 3 MOTMBALII€I0
TOCATHEHHSA Ha BUKOHAHHA CEPIONOAIOHOro yaapy Horowo Ha 38,14%; (5) ycTaHOB/ICHO BIUIUB THYYKOCT CIIBHO 3 MOTMBAIII€l0
HDOCSATHEHHS Ha BUKOHAHHS CEpPIIONOAIOHOro yrapy Horow Ha 13,51%; ta (6) yCTaHOB/IEHO OFHOYACHMUII BIUIVMB I{UX 3MIHHMX Ha
51,41%.

Bucnosku. Ha mizicrasi ananisy Tppox ¢axTopis, 3rafjlannx Buile, 3po0/1eHo BICHOBOK IIPO Te, 11j0 BUOYX0Ba CiIa M 513iB Hir
€ OCHOBHIM (DaKTOPOM i ITOTpebye cepito3HOr0 HaBYaHHA Ta TpeHyBaHHA. [IpoTe iHIIi akTOpK € He MEHII BaXXIMBUMI. Tepmi-
HOBO HOTpi6Hi TIOZIa/IbIII JTOCTI/I)XKE€HHA, 110 BK/IOYAaTMMYTh iHIII 3MiHHI, AKi BIUIMBAIOTh HAa Pe3Y/IbTAaTH IIbOTO NOCTIIPKEHHS, a
TaKOX O1/IbIIY KiTbKiCTb BMOIPOK [/IA MiITBEPAXKEHH IPaBUIbHOCTI Pe3y/IbTaTiB I[bOTO JOCTIIKEHHS.

Kiro4oBi cnoBa: HaByaHHs IIeHYAK-CU/IATY, BIOYXOBa CijIa M A3iB Hil, THYYKiCTb, MOTUBALIis JOCATHEHHS, CEPIONOAIOHMI
yZap HOTOIO.
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Abstract

Modeling of competitive activity forms the basis for the rationalization and improvement of those means and
methods that are used in sports training of athletes. In this regard, a hypothesis was put forward that predictive
skating models will ensure the achievement of a certain level of sports results in short-track speed skating.

Study purpose. The aim of the study was to develop a prognostic model of the competitive activity of elite athletes at
a distance of 500 m in short-track on the basis of regression analysis with a focus on achieving specified results.
Materials and methods. The study used an analysis of official competition protocols, modeling method, statistical
analysis. The behavior of changes in the speed of skating at a distance of 500 m in 173 elite athletes was analyzed.
The main components of competitive activity in short-track were revealed.

Results. The results obtained have theoretical significance which lies in the scientific substantiation of the need

to improve competitive activity on the basis of its studying and the building of skating models. Their practical
significance consists in the development and use of models of competitive activity of elite athletes at a distance of
500 m in short-track, taking into account the construction of a skating option. The presented data are an action plan
that allows you to purposefully manage the training process and improve the training of athletes in short-track speed
skating at a distance of 500 m in an annual cycle. When processing the results of the study, the level of statistical

significance was taken as p < 0.05.

Conclusions. The informative characteristics of competitive activity that affect the result at a distance of 500 m
include acceleration speed and running speed on the first, second, third and fourth laps of the distance, multiple
correlation coefficient r = 0.985 (p < 0.01). These are objective criteria which are a system-forming factor that
determines the structure and content of the training process of elite athletes, and allow monitoring the level of special
readiness, as well as predicting the ways of further improvement and making timely corrections in the training

process.

Keywords: regression analysis, predictive models, short-track, modeling, competitive activity, informative

characteristics of competitive activity.

Introduction

At present, the intensity of competitive struggle in the
sports arena is associated with a high density of results. This
increases the requirements for the quality of training athletes,
stimulates the search for new ways and methodological solu-
tions to build the training process (Platonov, 2013, 2017).

© Kholodova, O., Shemchuk, V., Trachuk, S., Semenenko, V.,
Brychuk, M. & Pidoprygora, M., 2022.
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There is a rich arsenal of mathematical methods and
modeling tools that can be usefully used in study, training
and competitive activities (Witte et al., 2010).

Modeling forms the basis for the rationalization and
improvement of those means and methods that are used in
sports training (Plotnikov, 2007; Platonov, 2015).

One of the directions of modeling in sports is the de-
velopment of models of competitive activity. They are based
on quantitative and qualitative characteristics that ensure
the achievement of the desired results in the chosen sport.
Modeling the competitive activity of highly qualified athletes
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predetermines the content of the training process in the sys-
tem of sports training (Tompson, 2013).

This is confirmed by the data of leading experts in the
field of sports training, who note the importance of study-
ing and developing model characteristics of the competitive
activity of the best athletes in the world at the present stage
(Plotnikov, 2007; Tompson, 2013; Platonov, 2017; Fitton &
Symons, 2018).

The methodology for modeling competitive activity has
been widely developed in cyclic sports: in athletics (Dobryn-
skaya & Kozlova, 2013; Morais et al., 2014; Lundstrom et al.,
2017; Yang et al., 2020); in swimming (Barbosa et al., 2010;
Platonov, 2011; Skirenya, 2009).

An analysis of the available data showed that, despite
a fairly high level of scientific developments in this area,
unfortunately, in the short track, modeling issues have not
been sufficiently studied. In particular, models of running
technique in a straight line and a turn have been developed
(Litvinenko, 2008), anthropometric model characteristics of
athletes (Kugaevsky & Kotlyar, 2005; Kugaevsky, 2011) and
models of muscle strength of the lower extremities (Wang,
2011). Also, much attention was paid to considering the tac-
tics of passing distances (Koning, 2011; Konings et al., 2014;
Haug et al., 2015) and the use of modern equipment that
allows you to register various biomechanical characteristics
of competitive activity in real time (Wang, 2012).

At the same time, there is practically no information
related to the modeling of competitive activity in short track
speed skating at various distances. Insufficient data on the
components affecting the effectiveness of the competitive
activity of qualified athletes in short track speed skating.

In this regard, the study of the competitive activity of
highly qualified athletes, taking into account the specifics
of this sport, the definition of characteristics that affect the
sports result, and on this basis, the development of models
of the competitive activity of athletes at a distance of 500 m
is an urgent scientific direction.

This is due to the fact that in short track speed skating,
a lot depends on the tactical actions of the opponents in the
race (Noorbergen etal., 2016) and the athlete needs to model
the upcoming competitive struggle, taking into account spe-
cific opponents and the conditions of the upcoming compe-
tition (Song, 2014). Therefore, modeling the upcoming com-
petitive wrestling acquires a special meaning in this sport.

Hypothesis. It is assumed that the models of competitive
activity of athletes specializing in short track speed skating
at a distance of 500 m, developed on the basis of the analysis
of the dynamics of the running speed of highly qualified
athletes, will improve the efficiency of the training process
and improve sports results in this sport.

Purpose of study — on the basis of regression analysis, a
prognostic model of the competitive activity of highly quali-
fied athletes at a distance of 500 m in short track was devel-
oped, focused on achieving the specified results.

Materials and methods

Participants

The study involved 173 athletes. The protocols of the
competitions of the World and European Championships,
the stages of the World Cup at a distance of 500 m were

analyzed. The results were taken from the protocols with
an accuracy of 0.01 s. The speed was calculated with an ac-
curacy of 0.0l m - s,

In the course of the research, the following methods
were used: analysis of official competition protocols, model-
ing method, statistical analysis.

Data analysis

Regression analysis was used to model the relationship
between the time shown at a distance and the components
of the competitive activity of athletes in a high-qualification
short track. The method of mathematical modeling made it
possible to develop equations of linear multiple regression
and to obtain a mathematical analysis of the structure of
competitive activity at distances of 500 m of highly qualified
athletes in short track. On their basis, prognostic models of
competitive activity were developed, focused on achieving a
given result.

Statistical analysis

Pearson’s simple correlations were used to determine the
relationship between the studied characteristics of competi-
tive activity and sports results (time to cover the distance).

For each of the dependent variables, a straight step lin-
ear regression model was created using significant correla-
tion data. Statistical analysis was performed using Statistica
(v. 6.0; StatSoft, Tulsa, OK, USA), statistical significance was
set at p < 0.05, and some results were obtained at higher sig-
nificance levels p = 0.01 and p = 0.001.

Results

The analysis of punctures of the largest international
competitions made it possible to trace the dynamics of the
running speed of the strongest athletes in the world and
reveal some patterns. It should be noted that at the largest
international competitions such an indicator as the time to
overcome various parts of the distance is recorded in the
short track and processed using modern equipment and
computer technologies. They allow you to receive informa-
tion in real time, create data banks and subject the data to
mathematical processing.

Analysis of scientific and methodological literature (Lit-
vinenko, 2008; Kholodova, 2013; Haug et al., 2015; Kholo-
dova, 2015) and the experience of advanced sports practice
made it possible to identify the main components of competi-
tive activity in short track (Wang, 2011; Konings et al., 2014):

« the speed of passing those segments of the distance
that characterize the start, distance and finish speed;

o time of passing the distance laps;

o the difference in speed in the first and second half of
the distance, excluding the first lap;

o time to overcome the fastest and slowest laps;

o the difference between the time to overcome the
slowest and fastest laps without taking into account
the first lap;

o the number of laps in the qualifying position;

o the number of laps in the leading position;

o the position of the athlete in the group on the first
part of the distance;
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o the position of the athlete for the circle to the finish.

Thus, for the analysis of the running speed at a distance
of 500 m, the following segments were identified: starting,
which characterizes the starting speed (55.52 m), the first,
second and third laps, which characterize the distance speed;
fourth lap - finishing speed. As a result, four main tactical
options were identified, which were used in all qualifying
circles of the competition.

Most often, the strongest athletes used the option in
which the athletes ran at the minimum distance speed on the
first lap of the distance. Gradually increasing the speed to the
maximum already on the second lap (in 42.4-57.1% of cases,
depending on the qualifying circle of the competition).

The obtained characteristics of competitive activity
made it possible to determine informative indicators and
carry out multiple regression analysis between sports results
at distances of 500 m.

The equation of multiple step-by-step regression, which
characterizes the peculiarities of the dependence of the
sports result on the speed at acceleration and on four laps
of a distance of 500 m for the most used running variant, is
as follows:
t=83.26 - 0.77xX, - 0.94xX, - 0.60xX; - 0.69xX, — 0.56xXs,

where t is a sports result, s;

X, - acceleration speed, m - s';

X, - average running speed on the first lap, m - s

X; — average running speed on the second lap, m - s7;

X, — average running speed on the third lap, m - s

X; - average running speed on the fourth lap, m - s

the standard error of the model estimate is .088 s;

multiple correlation coefficient r = 0.985;

determination coefficient r* = 0.97;

model is statistically significant at p < 0.001.

The carried out regression analysis of the relationship
between sports result and speed during acceleration and
four laps of a distance of 500 m made it possible to calcu-
late the quantitative characteristics of predictive running
models that ensure the achievement of prizes at the national
championships.

Table 1 shows fragments of such a model at a distance
of 500 m with the option of running with maximum speed
on the second lap of the distance, minimum - on the first.

According to the data obtained, the most optimal in
terms of reliability at a distance of 500 m is a model where
the factors of influence were the speed on the first, second,
third and fourth laps. Thus, having the results character-

izing the components of the competitive activity of highly
qualified short trackers, it is possible to predict the time at a
certain distance.

Discussion

According to leading experts in the theory and practice
of sports, current level of its development makes it neces-
sary to look for new ways to improve training efficiency of
highly qualified athletes. This is due to the fact that many
components of the training process have reached their limit
(Plotnikov, 2007; Tompson, 2013; Platonov, 2015). Thus,
the coaches are faced with the need to choose such training
means and methods that will bring sports training to real
modes of competitive activity as close as possible.

In this regard, in order to confirm the main hypothesis,
during the study, we have studied the structure of competi-
tive activity performed by highly qualified athletes special-
ized in short track at a 500 m distance. This has allowed
us to develop predictive models focused on a given result.
They are based on informative characteristics that affect the
achievement of high sports results at a given distance.

The data obtained in the course of the study are in good
agreement with the conclusions of well-known experts,
which are as follows: the most important direction in op-
timizing the training process of highly qualified athletes is
the management of competitive activity components, the
study of competitive structure is relevant and timely today,
and the methodology for training athletes must fully com-
ply with the requirements of competitive activity (Drjukov,
2000; Dick, 2007; Kostiukevych, 2012).

Despite the fact that in cyclic sports, including short
track, the composition of competitive activity is determined
in advance, the athlete needs to model the upcoming com-
petitive struggle, taking into account specific opponents and
the conditions of upcoming competitions (Plotnikov, 2007).
In short track skating, a lot depends on the tactical actions
of the opponents in the race. Therefore, modeling of the
upcoming competitive event acquires a special sense in this
sport (Litvinenko, 2008).

The study of special literature and generalization of
best practice experience have shown that the construction
of competitive activity models of qualified athletes special-
ized in short track, despite the high degree of this problem
relevance, has not found its proper place and comprehensive
exposure in scientific literature.

Table 1. Fragments of the predictive model of competitive activity at a distance of 500 m. Focused on achieving the desired

results
Distance segment
Result, s first Second Third Fourth fifth
t, s v, m-s! t, s v, m-s! t,s v, m-s! t,s v, m-s?! t, s v, m-s!
41.5 6.8 8.2 9.0 124 8.4 13.2 8.6 13.0 8.8 12.6
42.5 7.0 7.9 9.2 12.1 8.6 12.9 8.7 12.7 9.0 124
43.0 7.2 7.7 9.2 12.1 8.7 12.8 8.8 12.6 9.1 12.2

Notes: t cr — time to overcome the circle; — average running speed on the segment; presents a range of indicators aimed at achieving

results from 41.1 to 43.5 at intervals of 0.1 s
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At the same time, our research complements the data of
special literature that in cyclic sports it is necessary to know
the dynamics of the athlete’s movement speed along the dis-
tance, both developed by them individually and in compari-
son with the main competitors. To do this, it is needed to re-
cord time at a distance so many times that can allow to cover
the most characteristic areas that require from the athlete
usage of entire arsenal of tactical and technical techniques.
The general patterns of competitive activity in cyclic sports
include the ability to evaluate the effectiveness of passing a
distance directly during competitions using indicators that
underlie the construction of model characteristics, namely,
the time to overcome individual segments of the distance
(Skirenia, 2009; Kiriienko & Shpak, 2009; Robertson, 2009).

In accordance with the obtained regression equations,
regularities for the influence of informative characteristics of
competitive activity on sports results are established. Multi-
ple regression analysis has shown that the result of high-class
athletes specialized in short track depends on the efficiency
of the start, the speed of the starting acceleration, the level of
distance speed, and the ability to maintain high speed at the
finish line. These data are consistent with those available in
the specialized literature and supplement them.

The special scientific and methodological literature
on various sports quite fully provides information on the
structure of competitive activity, and also offers its statisti-
cal model characteristics (Robertson, 2009; Morton, 2009;
Samuylenko, 2013). However, in studies on short track, this
information has been almost absent until now. In this regard,
our analysis of the running speed dynamics by highly quali-
fied short trackers at various distances, followed by the de-
velopment of competitive activity models, can be attributed
to absolutely new data.

It should be noted that for the first time at a distance of
500 m in the short track, four main running options have
been identified, which have been used in all rounds of com-
petitions by highly qualified athletes. The first option: the
maximum speed - on the second lap, the minimum - on the
first one. The second option: the maximum speed - on the
second lap, the minimum - on the last one. The third option:
the maximum speed - on the third circle, the minimum - on
the first one. The fourth option: maximum speed - on the
third lap, minimum - on the fourth one.

The data obtained by us in the course of the study are in
good agreement with the data of scientific and methodologi-
cal literature (Platonov, 2011) that the models of competi-
tive activity, the achievement of which is associated with the
athlete’s personal achievement at the level of a given sports
result, are a factor that determines the structure and con-
tent of the preparation process for this stage of sports im-
provement. The developed models will allow revealing the
reserves for achieving the planned indicators of competitive
activity, determining the main directions for improving fit-
ness, establishing optimal levels of its various aspects devel-
opment among short trackers, as well as the correlation and
relations between them (Kugaevskii, 2011; Kholodova, 2013;
Dobrynskaia & Kozlova, 2013).

The obtained results have both theoretical and practi-
cal significance. The theoretical significance lies in scientific
substantiation of the need to improve competitive activity
on the basis of its study and the construction of running
models. Practical one consists of the development and use of

competitive activity models of highly qualified short trackers
at a 500 m distance, taking into account the construction of
a running mode variant; in the development and applica-
tion of preparing recommendations for building up a train-
ing process within the annual cycle aimed at preparing for
covering various distances. The presented data is an action
plan that allows athletes to guide, improve and control the
preparation for individual distances of short trackers in the
annual cycle.

Thus, in the preparation of highly qualified athletes, first
of all, it is necessary to take into account the characteristic
features of competitive activity and build up a training pro-
cess based on knowledge about it. In this regard, it is advis-
able to carry out further research in the direction of intro-
ducing automated systems for recording and processing the
main indicators of competitive activity during competitions
and training process, as well as in the direction of substanti-
ating new means and methods of training short trackers of
various qualifications.

Conclusion

The informative characteristics of competitive activity
that affect the result at a distance of 500 m include: accelera-
tion speed and running speed on the first, second, third and
fourth laps of the distance, multiple correlation coefficient
r = .985 (p <.01). They are objective criteria and backbone
factors that determine the structure and content of the train-
ing process of qualified athletes, and also allow monitoring
the level of special readiness, predicting ways of further im-
provement and making timely corrections in the training
process.
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MOJAEJIIOBAHHA 3MATAJIbHOI AIANbHOCTI KOB3AHAPIB Y LUOPT-TPEKY

Onbra Xonoposa'**“®, Bagum Ilemuyk*A#<P, Cepriit Tpauyk'45CP,
B’syecnaB Cemenenko'**“P, Mapis Bpuuyk'4*“P, Makcum Ilifonpuropa’*#<P

'HauionanbHuii yHiBepcuTeT (Pi3sNYHOrO BUXOBAHH Ta CIIOPTY YKpaiHu

*HauionanpHnit yHiBepcuteT 060poHM YKpainy iMeHi [Bana YepHAXOBCHKOTO

*KniBcbkmit HarfioHanbHMIT yHiBepcnTeT imeHi Tapaca IlleBuenka

ABTOpCBHKNMIT BKIAM: A — FU3aitH JOCTIIKeHHsT; B — 36ip ganux; C - crarananis; D - migroroska pykomucy; E - 36ip xoruTis

Pedepar. Crarts: 6 c., 1 Tabm., 33 mKepena.

MogenoBaHHs 3MaraabHOI Iis/IBHOCTI CTAHOBUTb OCHOBY paljioHaji3auii i BJOCKOHA/IEHHA TUX 3ac00iB i MeTOfiB,
AKi BUKOPUCTOBYIOTbCS B CIIOPTYBHIN IIATOTOBL CIIOPTCMeHIB. Y 3B’A3Ky 3 MM Oy/Ia BUCYHYTa riloTesa Ipo Te, IO
IIPOTrHOCTMYHI Mopierti 6iry 3abesnedaTb JOCATHEHHs IIEBHOTO PiBHA CIIOPTUBHOIO Pe3y/IbTaTy B IIOPT-TPEKY.

Mera mocmimxenHsa. Ha ocHOBI perpeciitHoro anamisy po3poOuUTH IIPOrHOCTUYHY MOJEIb 3MaraabHOI Ais/IBHOCTI
CIIOpPTCMeHiB BUCOKOI KBasidikanii Ha ayucTanuii 500 M B MIOPT-TPEKY, OPIEHTOBAHY HA [JOCATHEHH: 3a/laHNX Pe3y/IbTaTiB

Marepiann ta Metoau. AHayis oQililiHNX DPOTOKOIIB 3MaraHb, METOJN MOJEIIOBAHHSI, CTATUCTUYHMI aHATI3.
[TpoananizoBaHO AVHAMIKY 3MiHM MIBUAKOCTI 6iry Ha guctaHuii 500 M B 173 ciopTcMeHiB BICOKOI KBastidikamil

PesynbraTin. BusABneHo OCHOBHI KOMIIOHEHTM 3MarajabHOI HifA/NIbHOCTI B MIOPT-TpeKy. OTpUMaHi pesynbTaT¥i MaloTh
TeOpeTUYHY 3HaYyLIiCTb, KA IIO/IATA€ B HAYKOBOMY OOIPYHTYBaHHI HeOOXiJHOCTI BHOCKOHa/ICHHA 3Mara/bHOI AiANbHOCTI
Ha OCHOBI 1i BuB4YeHHs i mo6ynoBu Mogeelt 6iry. [TpakTidHa — HOJsIrae B po3poOiii Ta BUKOPUCTAHHI MOJjeIeil 3MaraabHoL
AisIBHOCTI CHOPTCMEHIB BUCOKOI KBastidikanii Ha gucrtanii 500 M B LIOPT-TPeKY 3 ypaxyBaHHAM HOOYL0BY BapiaHTH Oiry.
IIpencrapeni jaHi € IJIaHOM [iil, AKi JO3BOJIAIOTD LIiJIECIPAMOBAHO KEPYBAT TPEHYBAIbHMM IIPOLIECOM i BILOCKOHA/IIOBATI
HiTOTOBKY CIIOPTCMEHIB B IIOPT-TPeKy Ha puctaHuii 500 M B piunomy umkii. IIpu o6pobui pesynbraTiB ZOCTImKeHH
Opay piBeHb CTATUCTUYHOI 3HaYyIOCTi p < 0,05.

BucnoBku. JIo iHpOpMaTUBHUM XapaKTepUCTUKaM 3MarajbHol Ji/IbHOCTI, [0 BIUIMBAE Ha pe3y/IbTaT Ha AMUCTAHII]
500 M, BiTHOCATBCA: WBUAKICTD PO3TOHY i IBMUAKICTD Oiry Ha IIepPLIOMY, APYrOMY, TPETbOMY i 4eTBEPTOMY KOJIaX AMCTaHI],
KoedilieHT MHOXXMHHOI Koperanii r = 0,985 (p < 0,01). Ile 06’ekTuBHi KpuTepii, SKi € CUCTEMOYTBOPIOIOUYNM HAKTOPOM, 10
BU3HAYAE CTPYKTYPY i 3MICT TPeHYBaIbHOTO IIPOLeCy KBanihiKoBaHNUX CIIOPTCMEHIB, 1 ZO3BOTISIOTH 3[i/ICHIOBATI KOHTPONIb
3a piBHEM cCIlelia/IbHOI IMiJTOTOBIEHOCTI, @ TAKOXK IPOrHO3yBaTH LIIAXY MOJA/IBIIOTO BIOCKOHAIEHHS i BHOCUTY CBOEYACHI
KOpeKIil B IpoLec MiATOTOBKM.

KnrouoBi cmoBa: perpeciitHuit aHami3, IPOTHO3HI MOjeNTi, MIOPT-TPeK, MOJENOBaHHsA, 3MarajgbHa NiANbHICTD,
inpopMaTuBHi XapaKTepUCTUKM 3Mara/IbHOI AiATbHOCTI.
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Abstract

Study purpose. The study aimed to investigate the effect of physical activities and massages on the physical fitness of

elderly people.

Materials and methods. The participants were 32 females aged 62-75 who were willing to participate in the study.
They were selected through a systematic random sampling. The participants were divided into two groups: the
experimental and control groups. The experimental group performed physical activities such as Qi Gong and Ruesi
Dadton (RSD), and received a massage for 90 minutes a day, 3 days a week, for a period of 8 weeks. The control
group did not perform the physical activities in question. Quantitative data were gathered by measuring the elderly
people’s body potential such as balance, strength of the leg and arm muscles, flexibility, flexibility of the shoulders,
cardiovascular and respiratory endurance before and after training in the fourth and eighth weeks. Qualitative data

were collected by means of a semi-structured interview.

Results. The study found that following the training in the fourth and eighth weeks, the experimental group had

a better mean of body balance, muscular strength in arms and legs, flexibility in shoulders, cardiovascular and
respiratory endurance than before training and the control group at a statistical significance (p < 0.05).
Conclusions. As regards the benefits to the physical fitness, it was found that the subjects had a better body balance,
strength and endurance, better mental health, and more socialization.

Keywords: physical activities, massage, physical fitness, elderly people.

Introduction

Aging is associated with a significant decline in the mus-
culoskeletal system, which affects an individual’s capacity
to perform daily activities (Frontera, 2017; Minjoon et al.,
2021). Both physical and mental health, finally contributing
to a decrease in quality of life in the elderly (Murman, 2015;
Shen et al., 2021). The elderly often suffers declining physical
abilities such as reduced bodily strength, weakened bones or
brittle bones (Mubashir et al., 2013). Which may affect daily
functioning. To treat and mange this condition, Therefore

© Nontakhod, K., Promlak, J., Mangkool, S., Injandee,
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physical activity is necessary for the health and physical fit-
ness of the elderly.

Encouraging older adults to exercise regularly is impor-
tant and beneficial to physical fitness, including respiratory
and circulatory tolerance. muscle strength muscle strength,
weakness, and proper body proportions or balance (Hoeger
& Hoeger, 2006). The physical activities consume more en-
ergy than usual and a key component of maintaining health,
is becoming alternative in reducing medical expenses for
the old people (Suksom, 2018; Sang-Wan & Ji-Youn, 2020).
Body balance helps in the development of proper body pos-
ture control (Vikas et al., 2022). It also strengthen the body
and also helps to improve mental, social and intellectual
health (Bushman, 2011; Rungney, 2016; Supaporn, 2018).

Massage can bring about a body balance. If muscles are
excessively used or if there is imbalance in muscles, massage
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can increase the performance of muscles and keep muscles
balanced (Silalertdetkun, 2005). The massage is a touch to feel
comfortable and relax (Phungphai, 2007). Moreover massage
control pain and it is treatment for prevention and recovery
of muscle fatigue (Oh et al., 2003; Jun-Ho et al., 2014).
Physical activities and exercise in various forms suitable
and useful to health and mind of the elderly. The activities in
question were Qi Gong, Tai chi and Yoga (Pimboon, 2019). Qi
Gong is a slow movement of body parts in conformity with
one’s breathing (Supaporn, 2003). Ruesi dadton (RSD) is a
physical movement in varying positions. It requires one’s mus-
cular flexibility in line with a breathing exercise (Peepathum,
2004). Ruesi dadton (RSD) is a traditional Thai exercise that
involves slow movement with breathing. RSD is also a type of
mind-body exercise, just like yoga and Thi chi (Noradecha-
nunt et al.,, 2017; Canli & Ozyurda, 2020; Phaksachphon et
al,, 2021). However, studies in Southeast Asia are lacking in
data related to exercise training combined with massage. This
information can be used as an alternative activity of the elderly.
Therefore, the current knowledge on this topic must be sum-
marized as a guideline. It focuses on the physical fitness of old-
er adults and identifies possible approaches for future research.

Materials and methods

Study participants

The volunteers were females aged 62-75 years, select-
ed by means of a systematic random sampling. The par-
ticipant were divided into two groups. The experimental
group did the physical activities by practicing Qi Gong and
Ruesi Dadton (RSD) for a period of eight weeks. It was done
three days of 90 minutes per week. The other group was
the control one. Quantitative data were collected based on
the elderly’s physical fitness, that is, balance, strength of leg
and hand muscles, flexibility, flexibility of the shoulders,
cardiovascular and respiratory endurance. Qualitative data
were derived by means of a semi-structured interview and a
participatory observation. The criteria used to select the par-
ticipants in the research. 1) Females aged 62-75 years, who
could participate in the research throughout the data collect-
ing period. 2) Had no diseases or chronic illness which could
be impediment to physical activities. Criteria to exclude the
participants from the research 1) The subjects got injured
or sick, making them unable to participate in the physical
activities or absent from the activities for more than three
times. 2) The participant withdrew themselves or they did
not want to participate in the activities in the specified time.

Human research ethics

The research had been approved by the committee for
the research ethics of Buriram Rajabhat University. The cer-
tificate issued was BRU: -rdi006-006/2564.

Study organization

In the present research, data were collected by having
the subjects do the physical activities, that is, Qi Gong, Ruesi
Dadton (RSD) and body massage for 90 minutes a day, 3 days
a week for the period of 8 weeks. Quantitative data were col-
lected by verifying the physical fitness of the elderly, includ-

ing body balance, strength of leg and hand muscles, flexibili-
ty, flexibility of the shoulders, cardiovascular and respiratory
endurance. The semi-structured interview and participatory
observation were used to collect the qualitative data.

Statistical analysis

Quantitative data were analyzed by testing the difference
of the average of the body balance, limb muscular strength,
flexibility, flexibility of the shoulder and cardiovascular and
respiratory endurance. Derived data were analyzed by test-
ing the difference before and after the training, after the
fourth and eighth weeks. Qualitative data were collected by
means of a semi-structured interview.

Results

The research found that following the training in the
fourth and eighth weeks, it was found that the experimental
group had a better mean of body balance, muscular strength
in arms and legs, flexibility in shoulders, cardiovascular and
respiratory endurance than before training and the control
group at a statistical significance p < 0.05. As regards the
benefits to the physical fitness, it was found that the subjects
had a better body balance, strength and endurance, better
mental health, and more socialization.

Table 1. Characteristics of the samples

Given name Age Weight Height BMI Health Problems

s.y.1 75 58 160  33.20 leg pain

s.y.2 70 40 150  17.77 backache
s.y.3 69 47 145  22.38 shoulder pain
s.y..4 66 46 149 20.72 leg pain

s.v.5 72 63 150  28.00 knee ache
s.y.6 69 56 155  23.33 shoulder pain
s.y.7 68 52 150  23.11 leg pain

s.y.8 69 50 150  22.22 back ache
s.y.9 64 66 150 29.33 waist pain

5.y.10 65 62 150
syll 74 57 156
sy.12 62 69 150
sy.13 62 64 165
sy.14 75 45 145
sy.15 67 52 152
sy.16 66 54 150
X 683 550 1516

27.55 shoulder dislocation
23.45 knee pain

30.66 back ache

23.52 knee pain

21.42 shoulder pain

22.51 hip pain

24.00 shoulder dislocation
24.57

Table 1, the participant with the given name s.y. were aged
62-75 years. Their average age was 68.3, their average weight
was 55.0 kg, average height was 151.6 cm, and BMI was 24.47.
They have got similar problems, that is, physical joint pains.

Table 2. Research results

Benefits of the physical activities and massages for the elderly

1. Good balance and good flexibility

2. Cardiovascular and respiratory endurance
3. Better mental health

4. Increased socialization
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Table 2, the research results can be detailed as follows.

1. Good balance and flexibility: physical activities and
massages are bodily movements of the main muscle parts.
These took time to be effective and the body balance was im-
portant. As s.y.3 said: “Before training, I have no strength in
my muscles. I can barely walk and balance myself. After I reg-
ularly do the physical activities, I can move comfortably, able
to raise my hands and legs easily and walk with good balance”

2. More strength and better endurance: physical activi-
ties and massages kept the elderly physically stronger and
better able to endure. As s.y.4 put it: “Before doing activities,
I cannot walk for longer minutes, I always have bodily pains.

I have got tired even though I have a short walk. Now,
I become stronger and I do not easily get tired.” s.y.6 added.
“Before doing the activities, I get exhausted if I have worked
longer. As for now, I feel my muscles grow stronger, not feel-
ing tired easily as before”

3. Improved mental health: the physical activities and
massages improved the elderly’s mental health. As s.y.10
said: “Before I do the activities, I am habitually sensitive and
worried with many things. After doing the activities, I feel
energetic, I rarely get worried”

4. Increased socialization and more friends: the elderly
who took part in the physical activities got more opportu-
nity to come to know more people. AS s.y.4 put it: “Mostly
we meet one another on the important religious or cultural
events. By doing more activities and massages, we have more
often met more people. That is good as I do not feel lonely”
s.y.11 commented: “I come for the activities and massages.
I am happy to have met more friends and relatives” s.y.19
added: “The activities make me active and happy. We have
been pleased to have participated in these”

Quantitative data were analyzed by testing the difference
of the average of the body balance, limb muscular strength,
flexibility, flexibility of the shoulder and cardiovascular and
respiratory endurance. Derived data were analyzed by test-
ing the difference before and after the training, after the
fourth and eighth weeks. It was analyzed by one-way repeat-
ed measures ANOVA, comparison of differences in pairs of
the mean of each repeated measures.

g I

Control Group

[J Age (Year)

[0 Weight (Kg)

@ Height (Cm.)
Experimental Group

Figure 1 shows a comparison of the mean in age, weight
and height of the control group and the experimental group. It
was found that the mean and standard deviation between the
groups were different with a statistical significance of p < 0.05%.

60
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Control Group

[ Pre-training

[ Post-training of the 4th

Balance

week

Experimental [l Post-training of the 8th

Group week

Figure 2 shows a comparison of the mean of the bal-
ance before and after training, in the fourth week and eighth

weeks of the control group and the experimental group. The
mean between the groups was different with a statistical sig-
nificance of p < 0.05*. The mean was different within the
group with a statistical significance of p < 0.05.

[ Pre-training

[ Post-training of the 4th week

Hands Muscle Strength

I Post-training of the 8th week

Control Group Experimental Group

Figure 3 shows a comparison of the mean in the arms’
muscular strength before and after training in the fourth
and eighth weeks of the control group and the experimental
group. The mean of the difference between the groups was
statistically different with a significance of p < 0.05*.
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Control Group

[ Pre-training

[ Post-training of the 4th week

Legs Muscle Strength

[ Post-training of the 8th week

Experimental Group

Figure 4 shows a result of the mean of the legs’ muscular
strength before and after training, in the fourth and eighth
weeks of the control group and the experimental group. The
mean between the groups was statistically different with a
significance of p < 0.05%.

[ Pre-training

[ Post-training of the 4th week

Flexibility

[ Post-training of the 8th week

Control Group Experimental Group

Figure 5 shows the result of the mean of flexibility before
and after training, in the fourth and eighth weeks of the con-
trol group and the experimental group. The mean between
the groups was different with a statistical difference with
significance of p < 0.05*. The mean within the group was
different with significance of p < 0.05.

[ Pre-training

T [T Post-training of the 4th week

T [ Post-training of the 8th week

Confr
-2 4

Flexivilty of the right shoulder

Experimental Group

Figure 6 shows a result of the mean of the flexibility of
the right shoulder before and after training, in the fourth
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and eighth weeks of the control group and the experimental
group. The mean is statistically different with significance of
p < 0.05*. And the mean within a group was different with a
significance of p < 0.05.

[ Pre-training

f the left shoulde

T
Exgerimental Group

[ Post-training of the 4th week

[ Post-training of the 8th week

Figure 7 shows a result of the mean of the flexibility
of the left shoulder before and after training, in the fourth
and eighth weeks of the control group and the experimental
group. The mean between the groups was statistically differ-
ent with significance of p < 0.05*. The mean within the group
was statistically different with significance of p < 0.05.

600 -
500 4

400 o
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300 4
[ Post-training of the 4th week

200 [ Post-training of the 8th week

100 4

Cardiovasculor and respiratory endurance

0

Control Group Experimental Group

Figure 8 shows the result of the mean of cardiovascular
and respiratory endurance before and after the training, in
the fourth and eighth weeks of the two groups. It was found
that the mean between the two groups was statistically dif-
ferent with significance of p < 0.05*, and the mean in the
group was statistically different with significance of p < 0.05.

Discussion

Based on the present research, it was found that after
doing the physical activities and massages in the fourth and
eighth weeks of training, the experimental group had a bet-
ter average body balance, strength in the leg muscles, flex-
ibility, flexibility of the shoulder, cardiovascular and respira-
tory endurance than before and they could perform better
than the control group at a statistical significance of 0.05. In
addition, the subjects had the following: improved balance
and flexibility, heart and respiratory endurance and strength,
better mental health, more socialization. The findings were
consistent with the study by Nontakhod et al. (2021) who
found that the physical activities such as Qi Gong, Yoga and
stretching could have a positive impact on health. That is the
person would have 1) good health including good balance,
flexibility, improved breath, reduced arches; 2) good health;
3) more socialization and 4) better concentration. Likewise,
Pimboon (2019) said that training oneself in Qi Gong, Tai
Chi and Yoga proves beneficial to health of the old people.
People who did the activities in question gained the follow-
ing: proper physical balance, body strength, flexibility, better
breathing, reduced pains, more mindfulness, calmness and

reduced stress. This find was in line with the study by Non-
takhod et al., (2020). Studied the effects of doing Tai Chi and
rubber stretching on the body balance and strength of the
elderly, and found that the subjects had better body balance,
better flexibility, more relaxation and better mental condi-
tions, more socialization and friends. The findings were in
accordance with the work by Saetae et al., (2018) that found
that Qi Gong and Yoga could have a positive impact on
health, making the person physically and mentally healthy.
Consistent with the study balance and resistance training
could reduce risk factor of fall by improving balance and
lower limb strength among old adults with T2DM and bal-
ance impairment including effectiveness of band exercise in
improving muscle strength (Kraiwong et al., 2021; Minjoon
et al,, 2021). The finding was also supported by the research
of Thaiprasert et al. (2019) which found that yoga practice
made the elderly healthier physically, mentally and socially.
Past research has shown that Tha Chi, Qi Gong, and Ap-
plied Ruesi Dadton (RSD) can improve helpers with balance,
strength, flexibility and health (Ching et al., 2013; Kim et al.,
2014; Zou et al,, 2017). Consistent with the study Qigong
exercise improve the physical fitness of elderly females, and
Pilates exercises aid in disease prevention and rehabilitation
and the development of balance in the elderly (Ladawan et
al., 2022; Samuel et al.,, 2021). In addition, Tai Chi and Qi
Gong Training found that the elderly had better social inter-
actions and had better mental health (Chan et al., 2017). The
favorable of Qigong training on strengths are consistent with
previous studies demonstrating significant improvements
of knee extension strength after Tai Chi training in elderly
subjects (Song et al., 2014; Klarod et al., 2020). Therefore that
the elderly should be able to have the activities of their own
choice, and they should not be too heavy or arduous, and
they should be easy for them to practice (Khoo et al., 2014;
Krabuanrat & Supaporn, 2014; Supaporn, 2018).

Conclusions

Physical activity involves using and combining differ-
ent forms of activity, including Ruesi Dadton Qigong (RSD)
and massage to improve body balance. Arm and leg muscle
strength, flexibility, shoulder flexibility Cardiovascular sys-
tem and respiratory system. The aim is to make the elderly
have good physical fitness. Physical activity in this study the
elderly should be careful to move appropriately and this is an
alternative activity for the elderly.
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BMJINB 3AHATb ®I3NYHUMU BNMPABAMU TA CEAHCIB
MACAXY HA OI3UYHY ®OPMY OCIBb NOXWJIOI0 BIKY

Kpurneu Honraxon'A“PE, [Ixxexkpi Ilpomnak'®c, CapaByT Manrkym'®c,
Cymnacan Inmxanpi'®c, Kantika Mxokcanris'®¢, CaciBimon To6con'5c,
Cipinopn Yanrakpam'®*¢, Harramon Kaiiraitcour’*®

'VuiBepcuter bypipam Pampxabxat
?AnMiHicTpaTuBHa opraHisauis cyopariony CaBeli/pKuK, npoBiHIis bypipam
ABTOpPCHKMIT BKIAJ: A — Am3aiiH gocnipkenHs; B — 36ip ganux; C - crarananis; D — migroroska pykormucy; E — 36ip komTis

Pedepar. Crarrs: 6 ., 2 Tabm., 8 puc., 40 mxeper.

Merta gocmimkeHHa. MeTow HocmipkeHHs 6y/I0 BUBYEHHs BIUIMBY (I3MYHMX BIIPAB i ceaHCiB Macaxy Ha Qisuuny
¢dbopmy ocib moXMIoro BiKy.

Marepianu Ta MeTOgu. YYaCHULSMU IIbOTO HOCIIKeHH OY/y 32 >KiHKY BiKOM 62—75 POKiB, AKi BUCIOBIIN Oa>KaHHS
B3ATHU Y4YacTh Y JOCTiIKeHHi. BoHu 6y Binibpani MeTOLOM CHCTEeMaTMYHOTO BUIIAIKOBOTO BUOODY. Ix pO3AiMIN Ha ABi
TPyIN: eKCIIepUMeHTaIbHY Ta KOHTPOJIbHY. EKcIlepuMeHTaIbHA Tpylla BUKOHYBaIa Taki Qi3WyHi BIIpaBM, AK KUTaCbKa
riMHacTMKa LIMTYH i TaliCbKa JI0Ta, Ta OTPUMMYBajia CEAHCH Macaky TpuBajicTio 90 XBUINH Ha JeHb, 3 IHi Ha TVOK/EHb,
npotsroM 8 TvxHiB. KOHTponbHa IpyIia He BUKOHYBaJIa 3a3HaYeHMX Gi3suHMX BIIPaB. 30ip KiTbKiCHUX TaHMX 3/i/ICHIOBA/IN
IIIIXOM BUKOHAHHsI BUMIpIOBaHb TaKMX MMOKAa3HMKIB IOTEHIIia/ly OpraHisMy B 0Ci6 HMOXMIOTO BiKy, SIK piBHOBara Tina,
CyTa M'SI3iB HIT i pyK, THYYKICTD, THYYKICTb IUIeYeli, CepLieBO-CyMHHA Ta AMXalbHa BUTPUBAIICTD, 1O Ta MiC/IA 3aHATb Ha
YeTBepTHIl i BOCBMUIL TVOK/ieHb. 30ip AKICHUX JaHMX 3[1/ICHIOBA/IM IIUIAXOM IIPOBeeHHA HaliBCTPYKTYPOBAHNUX iHTepPB'I0.

Pesynbratn. Ha mifcTaBi pesynbraTiB aHajIisy faHUX Oy/I0 BCTAaHOBJICHO, IO 3a IiICYMKaMM 3aHATb Ha YeTBEPTUI
i BOCBMUIT TIDK/IEHb €KCIIePUMEHTAIbHA TPYIIA Majla KPAlil CepefHill MOKasHMK PIBHOBArM Ti/Ia, CWIM MSI3iB PYK i HIL,
THYYKOCTI TI/IeYeli, CepLeBO-CyJMHHOI Ta IUXa/AbHOI BUTPUBAJIOCTI, HIXK 0 IIOYATKY 3aHATD i IIOPiBHAHO 3 KOHTPOJIBHOK
TPYIOI0, HA CTATUCTUYHO 3HAYYLIOMY piBHi (p < 0,05).

BucHoBkn. CTOCOBHO ITO3UTMBHOTO BIUIMBY Ha (isuuHy GopMy, OY/I0 BCTAaHOBIEHO, LI0 YYACHUKYU NOCTIKEHH B
€KCIIePMMEHTAJIbHIN IPyIIi Majiu Kpallli IOKa3HUKM PiBHOBAIM Ti/la, CU/IM Ta BUTPUBAIOCTI, Kpallli IIOKa3HMUKY IICUXiYHOTO
3;[op013’;1, a TaKO)K BUIIMII PiBE€HD coIliamisaii.

KirouoBi cnoBa: ¢isnyni Bripasy, Macax, ¢isudna popma, 0cob6u MOXUIOro BiKy.
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Abstract

Background. Physical inactivity is associated with poor physical fitness and weight gain. Organized sports activities
can be a significant component in providing adequate fitness which, on its part, is an important aspect of general
health and well-being. The purpose of the study was to establish the relationship between participation in organized
sports activity and obesity as well as physical fitness of 6-10-year-old children from the region of the city of Skopje in

the Republic of North Macedonia.

Materials and methods. The height, weight, body mass composition, and various components of physical fitness
were measured in 940 children (aged 8.98 + 3.39). The sports participation and confounding variables, such as
parents’ education and body weight as well as parents’ sports activities, were estimated through a questionnaire
completed by parents. In order to achieve the study purpose, the study used the multinomial logistic regression
analysis and the multivariate analysis of covariance (MANCOVA).

Results. Less-than-once-a-week sports participation was established in 41.1% of the children, once or twice a week -
in 48.4%, and more often - in 10.5%. Obesity was established in 38.1% of the children. Children that had organized
sports activity 1-2 times a week or more often showed a higher physical fitness level.

Conclusions. Even though causality cannot be established, facilitation of organized sports activities may be a crucial
aspect in public health efforts addressing the growing problems associated with overweight and obesity.

Keywords: cardiorespiratory endurance, strength, power, agility, body weight, children, adolescents, physical activity.

Introduction

Not engaging in physical activity (PA) is one of the main
causes affecting public health, due to its negative impact
on physical and mental health (Trost et al., 2014; Pedersen
& Saltin, 2015). Young people to have good health, should
participate in physical activities at least 60 minutes during
the day (WHO, 2016), the largest possible participation in
physical activities during the early childhood can become
a habit during adult age (Malina, 1996). Many children and
adolescents are at risk for cardiovascular disease through
inactivity (Thomas & Williams, 2008), although the clinical
symptoms of cardiovascular disease may not become ap-
parent before adulthood (Berenson, et al., 2005). Bad hab-

© Morina, B., Gjonbalaj, M., Gontarev, S., & Georgiev, G.,
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its such as sitting, watching TV, playing computer games
are what children and adolescents during in their free time
(Kaiser-Jovy et al., 2017; Biddle et al., 2009). Low stage of
physical activities in childhood and adolescence also have
their share in the physical fitness decrease (Tomkinson &
Olds, 2007; Fraser et al., 2019; Runhaar et al., 2010), which,
on its part, have negative implications with various health
destructions and affects the cognitive development and aca-
demic performances (Ortega et al., 2008; Mintjens et al.,
2018; Marques et al., 2018). Physical fitness is defined as a
person’s ability to carry out daily activities without undue
fatigue (Malina & Katzmarzyk, 2006). Children and ado-
lescents have adopted the habit of spending most of their
time in sedentary activities, which results in having less ac-
tivity of physical recreation. So, children’s participation in
sports activities, such as sports clubs, influences the growth
of PA in youth (Wickel & Eisenmann, 2007; Malina, 2009;
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Marques et al., 2016). In addition, organized physical activ-
ity promotes health promotion in children and adolescents
(Tremblay et al., 2016). Recent studies have shown that 40-
59% of European children participate in various sports clubs
(Tremblay et al., 2016). Therefore, participation in organized
physical activities increases the physical activity of children
by fulfilling the recommendations of participation in physi-
cal activities (Hebert et al., 2015; Marques et al., 2016; Kokko
et al,, 2018; Lee et al,, 2018 ). Particularly, recommendations
for vigorous PA have been more definitively achieved in club
sports participants (Kokko et al., 2018; Riso et al., 2019), and
it is assumed that there is a positive connection of the orga-
nized physical activity in childhood and adolescence with
the level of physical activity in adulthood (Tammelin et al.,
2003; Hallal et al., 2006; Azevedo et al., 2007). It has also
been established that there is a stronger relation of the or-
ganized sports activity with the physical fitness compared to
the unorganized leisure-time physical activity (Tammelin et
al,, 2003). The high level of physical abilities stimulates the
willingness of children to participate in physical activities. So,
physical fitness is an important factor in the health and well-
being of children (Lang et al., 2019). The present research was
organized in order to provide better understanding of the
relation between the organized sports activity participation
and physical fitness, which could make serious input into de-
veloping the strategy and intervention in promoting physical
activity. The purpose of the study, therefore, was to examine
the association between participation in organized sports and
physical fitness as well as overweight in 6-10 year-old chil-
dren while considering various environmental constraints.

Materials and methods

Study participants

Baseline data from 940 (49.6% male, 50.4% female) first-
grade children (8.98 + 3.39 years) were of random selection
from several primary schools in the region of Skopiein the
Republic of Macedonia. The sample covers all participants
whose parents agreed for their children to take part in the
project, and who were mentally and physically healthy and
regularly attended the classes of Physical Health and Educa-
tion. Along with that, the final analysis data collection did not
include some of the participants who had not undergone all of
the measurements and tests or of some other reasons dropped
from the project. The respondents were treated in accordance
with the Helsinki Declaration (revision of Edinburgh, 2013).
Protocols were approved by the Ethics Committee at the Ss.
Cyril and Methodius University of Skopje. The measurements
were realized in March, April and May 2019.

Anthropometric measures

The anthropometric measurements were taken accord-
ing to the standard methodology of the International Bi-
ological Program (IBP) and recommendations the World
Health Organization (WHO) and Weiner and Lourie (1981).
Weight was measured in underwear and without shoes with
a medical decimal weight scales, to the nearest 0.1 kg, and
height was measured barefoot in the Frankfurt horizontal
plane with a telescopic height measuring instrument (Mar-
tin’s anthropometry) to the nearest 0.1 cm. Body mass index

(BMI kg/m?) was calculated as weight in kilograms divided
by the square of height in meters. Components of the body
composition were determined by the method of bioelectrical
impedance (measuring of the electric conductivity - Bio-
electrical Impedance Analysis — BIA). The measuring was
completed by a Body Composition Monitor, model “OM-
RON - BF511%, by means of which we have measured the
body weight, fat tissue percent and muscular mass percent.
Prior to commencing the measurement, we had entered the
parameters of gender, years and body height of the respon-
dent in the Body Composition Monitor. In order to provide
better precision of the results obtained from the estimation
of the body composition, prior to each measuring, we en-
sured that the preconditions recommended by ACSM (2005)
and Heyward (2006) had been fulfilled.

Evaluation of Physical Fitness

Prior to starting the study, the researchers involved in
the project undertook training sessions in order to guarantee
the standardization, validation, and reliability of the mea-
surements. Seven tests, forming part of the EUROFIT bat-
tery, validated and standardized by the European Council,
were applied in the following order:

o Sit and Reach Test.

o Hand Grip Test.

o Standing Broad Jump Test.

o Sit-ups 30 sec.

o Shuttle Run: 4x10 meters.

o CRF was measured using the 20-m shuttle-run test.

Sports Participation

To determine participation in organized sports outside
the school setting was used a parental questionnaire. Chil-
dren’s sports participation was classified as less than once
a week, once or twice a week, and more than twice a week.

Confounding Variables

In addition, the questionnaire assessed confounding
variables such as parental education, parental overweight
and parental participation in organized sports. Confound-
ing variables were dichotomized. Level of parents’ education
was differentiated by 12 years of schooling of either father or
mother. A BMI cutpoint of 25 was used to determine between
overweight and nonoverweight, and parental sports partici-
pation was separated by participation in organized sports or
visiting a fitness centre more than one hour per week.

Statistical Analysis

Descriptive statistics for the three sports participation
groups were calculated and checked for normal distribution.
The relationship between overweight and obesity, sports par-
ticipation in children and predictor variables (parental edu-
cation, maternal education, paternal overweight, maternal
overweight and paternal organized sport) were determined
by multinominal logistic regression analysis. Differences in
individual fitness parameters by sports participation were cal-
culated via multivariate analysis of covariance (MANCOVA),
again adjusting for the previously mentioned confounding
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variables. Bonferroni adjustment was used for post hoc analy-
ses in case of significant group differences. Missing values
were excluded per case, and level of significance was defined
as p < 0.05. All statistics were calculated in SPSS (24.0.0).

Results

Table 1 represents the age, anthropometric measures and
measures of assessing body composition regarding the whole

sample and each group in particular that is formed in accor-
dance with its sports participation. The inspection of Table 1
shows that the body height of those children who had done
an organized sports activity for more than two times a week
is statistically significantly greater and they have a greater
muscle mass percentage in comparison with the children
who had done organized sports activity 1-2 times a week
or less than once a week. Also, the children who had done
organized sports activity more than twice a week are statisti-

Table 1. Subjects characteristics of the total sample (all) stratified by participation in organized sports per week. Values are

mean and SD

Children’s participation in organized sports per week

Variables All Less than once 1-2 times More often
Mean SD Mean SD Mean SD Mean SD
Age (years) 8.98 3.39 8.92 4.73 8.82 1.44 9.31 1.40
Weight (kg) 34.67 10.55 33.60 10.42 34.73 9.99 36.71 11.14
Height (cm) 134.84 1041  133.02 10.29  135.20 9.78 137.98 10.65
BMI (kg/m?) 18.73 3.59 18.64 3.61 18.71 3.42 18.96 3.77
Body fat percentage 23.35 8.09 23.43 8.37 23.42 7.87 23.11 7.84
Muscle mass percentage 30.46 3.03 29.86 3.02 30.66 2.80 31.39 3.06

Table 2. Distribution of the occurrence of confounding variables of the total sample (all) stratified by participation in

organized sports perweek. Indicated are N and %.

Children’s participation in organized sports per week

Variables
All Less than once 1-2 times More often
Overweight 357 38.1% 168 37.8% 106 38.0% 83  39.0%
Parental education < 12 y 544 59.5% 295 67.5% 134 49.8% 115 55.3%
Maternal education < 12 'y 385 42.1% 230 53.0% 77 28.2% 78 37.5%
Paternal overweight 622 73.8% 289 71.7% 191 76.1% 142 75.1%
Maternal overweight 579 66.9% 264 64.2% 180 69.0% 135 69.6%
Paternal organized sport 335 35.6% 106 23.8% 129 46.1% 100 46.7%
Table 3. Prevalence of overweight and obesity by multiple logistic regression analysis
Explanatory variables U:;itgilzcil:;fée)d Wald statistics P OR (95% CI)
Children sports participation
Less than once -0.02 0.01 0.92 0.98 (0.66-1.45)
1-2 times -0.03 0.03 0.87 0.97 (0.64-1.46)
More often (Ref)
Sports participation parents
Nonparticipation -0.05 0.09 0.77 0.95 (0.69-1.31)
Participation (Ref)
Weight status father
Normal weight 0.65 12.96 0.00 1.92 (1.35-2.73)
Overweight (Ref)
Weight status mother
Normal weight 0.36 5.24 0.02 1.44 (1.05-1.97)
Overweight (Ref)
Education father
Education< 12y -0.03 0.02 0.88 0.97 (0.70-1.35)
Education > 12 y (Ref)
Education mother
Education< 12y -0.12 0.45 0.50 0.89 (0.64-1.25)

Education > 12 y (Ref)

*Dependent variable: overweight and obesity-BMI (Cole et al., 2000, 2007)
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Table 4. Odds ratio (OR) for overweight by participation in organized

Unstandardized

Explanatory variables

coeflicient (B)

Wald statistics P OR (95% CI)

Weight status
Normal weight 0.07
Overweight

Sports participation parents
Nonparticipation 0.89
Participation (Ref)
Weight status father
Normal weight
Overweight (Ref)

Weight status mother

0.05

Normal weight 0.01
Overweight (Ref)
Education father
Education< 12y
Education > 12 y (Ref)
Education mother
Education< 12y

Education > 12 y(Ref)

0.41

0.66

0.21 0.65 1.08 (0.79-1.47)

28.96 0.00 2.43 (1.76-3.35)

0.07 0.79 1.05 (0.74-1.48)

0.00 0.98 1.01 (0.73-1.39)

5.76 0.02 1.51 (1.08-2.11)

14.83 0.00 1.93 (1.38-2.70)

Table 5. Mean values and SD for individual fitness tests by participation in organized sports. F and p-values are from

MANCOVA
Children’s participation in organized sports per week MANCOVA
Dependent Variable Less than once 1-2 times More often F p eta
Mean SD Mean SD Mean SD

Sit and reach test (cm) 15.44 6.68 15.84 15.98 16.61 6.66 1.78 0.170 0.01
Handgrip strength (kg) 12.76 3.70 13.70 13.68 14.20 5.21 10.08 0.000 0.03
Standing longjump (cm) 106.67 2191 112.36 112.44 115.76 25.49 11.74 0.000 0.03
30 sec sit ups (n) 11.69 5.10 13.22 13.17 14.51 5.00 21.18 0.000 0.05
4x10m shuttle run test (sec) 15.36 2.02 15.00 14.97 14.53 2.05 11.37 0.000 0.03
CRF (VO,,.) 47.57 329  48.03 47.99 49.60 3.81 28.63 0.000 0.07

*Difference between less than once a week and weekly sports participation.

cally significantly heavier than those having sports activity
less than once a week. The children with 1-2 times-a-week
organized sports activity are higher and possess a greater
percentage of muscle mass than those having less than once a
week an organized sports activity. Within the rest of the vari-
ables (age, BMI, body fat percentage), statistically significant
differences between the groups are not established.

Table 2 displays the prevalence of potential confound-
ing variables on child’s sports participation. The relation
between overweight and fatness that are classified due to
BMI in children and the predictor variables (sports par-
ticipation, parental education, maternal education, paternal
overweight, maternal overweight and paternal organized
sport) are determined through the multinominal logistic
regression analysis, and the obtained results are presented
in Table 3. The inspection of Table 3 shows that those of the
children whose parents’ body weight is normal (OR: 1.92,
CI: 0.69-1.31, p < 0.00; OR: 1.44; CI: 1.05-1.97, p < 0.05),
run less possibility of being classified as OV/OB than the
children whose parents’ body weight is excessive. It is not
established to be present a statistically significant relation
between the criterion and the rest of the predictor variables.

The relation between the sports participation and pre-
dictor variables (weight status, parental education, mater-
nal education, paternal overweight, maternal overweight
and paternal organized sport) is established through the
multinominal logistic regressive analysis, whereas the ob-
tained results are presented in Table 4. The inspection of
Table 4 shows that there is less possibility to undertake orga-
nized sports 1-2 or more often per week for those children
whose fathers are not doing sports (OR: 2.43, CI: 1.76-3.35,
p < 0.00), mothers” education is less than < 12 y (OR: 1.51,
CIL: 1.08-2.11, p < 0.05) and fathers’” education is less than
<12y (OR: 1.93, CI: 1.38-2.70, p < 0.00).

Using MANCOVA, controlling for age, sex, BMI, pa-
rental education, maternal education, paternal overweight,
maternal overweight and paternal organized sport, a sig-
nificant main effect of participation in organized sports on
most physical fitness parameters was shown (Table 5). Post
hoc analysis using Bonferroni adjustment shows that the
children who had done organized sports more than twice
per week demonstrate statistically significantly better results
in the fitness tests 30 sec sit ups, 4x10 m shuttle run test and
CRF (VO,,..x) as compared to the children who had done or-
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ganized sports 1-2 or less times per week. The children with
organized sports activity for more than twice a week show
statistically significantly better results in the fitness tests of
handgrip strength and standing long jump than those who
had done organized sports less than once a week. Those of
the children who hadorganized sports activity 1-2 times
per week show statistically significantly better results in the
fitness tests of handgrip strength, standing long jump and
30 sec sit ups than the children who participated less than
once a week in organized sports.Statistical differences be-
tween the groups are not found in sit and reach test.

Discussion

Participation in organized sports activity for less than
once a week was marked in 41,1% of the children; for once
or twice a week — in 48,4%; and more often - in 10.5%. The
prevalence and obesity in the present research is 38.1% for
the whole sample of respondents. Although the sample does
not represent the entire population of the country, the preva-
lence of overweight and obesity is similar to values estab-
lished in other studies conducted on samples of Macedonian
children and adolescents (Gontarev & Ruzdija, 2014; Gon-
tarev & Ruzdija, 2015; Gontarev et al., 2018). Yet, the present
study provides an additional indication that the mentioned
relation further persists even after the control of different
confusing variables related to the family was performed. The
results suggest that participation in sports activities is im-
portant when considering overweight and physical fitness,
even when it comes to young ages. The present study does
not establish a correlation between the overweight/obesity,
estimated through BMI, and sports participation of the chil-
dren. Similar results have been obtained in some other stud-
ies conducted on samples of similar age (Graf et al., 2004;
Zahner et al., 2009; Vella et al. 2018), but several of these
studies - conducted on adolescents (Ara et al., 2004; Quinto
Romani et al., 2011), children aged 10 to 11 (Saar & Jiirimée,
2007) and children of preschool age (Nagel et al., 2009) -
a correlation between regular sports activity participation
and overweight/obesity is established. Some explanation for
these results can be found in the assumption that BMI does
not necessarily make difference between body fats and the
fat-free component, but in this research the fatty/adipose
tissue percentage was measured, too, which confirms previ-
ous results. The lower amount of body fat in children with
greater participation in sport can be disguised by higher
percentage of the fat-free component, which would result in
statistically insignificant differences of BMI. In a certain way,
this is confirmed in the present study, namely the children
having 1-2 times organized sports activity weekly possess a
greater percentage of muscle mass than the children who do
sports activity less than once a week.

Zahner et al. (2009), however, relied on skinfold mea-
surements rather than BMI but could not show any con-
nection between BMI and participation in physical sports
activities. This gives us limited information about the ef-
fect of different sports on body composition. Along with
this, participation in sports is only a component of young
children’s physical activity, so through free games they in-
crease participation in physical activities. Thus, long-term
participation in physical activities is related to engaging in
organized sports activities (Kjonniksen, Anderssen & Wold,

2009). This study shows that parents’s body weight as well as
their education should be taken into account when examin-
ing the correlation between organized sports engagement
and children’s body weight. The results show that parents’
overweight correlates with the overweight/obesity of their
children (Treuth et al., 2003; Keane et al., 2012), and parents’
education and sports engagement correlate with the orga-
nized sports activities of their children. In addition, Van der
Horst et al. (2007) The support of children by parents, by
sending children to training and sports competitions, is an
important factor that affects the participation of children in
sports activities. Furthermore, the research results suggest
about the correlation between sports participation and vari-
ous components of physical fitness, regardless the age, sex,
BM]I, paternal education, maternal education, paternal over-
weight, maternal overweight and paternal organized sport.
Particular importance should be given to regular physical
activity, because it affects the improvement of aerobic skills,
because the association between aerobic fitness and the risk
of cardiovascular disease has been reported in children (An-
dersen et al., 2006). Drenowatz et al. (2019) established bet-
ter performances with the 6-minute test in children aged
6-14 years who were engaged in organized sports activity.
Carlisle et al. (2019) established that those children who par-
ticipated in organized sports activity had better results in the
12-minute Cuper’s test of running/walking than those who
did not participate in organized sports activity. The regular
doing of sports also improves: strength, explosive power, re-
petitive power, coordination, agility, speed (Graf et al., 2004;
Zahner et al., 2009). To be active in participating in various
sports activities, motor skills have an important role, thus,
having better motor skills and performance of students is
better and increases their motivation to participate in sports
activities.

Interestingly, Saar and Jiirimde (2007) they show that
there is a connection between participating in sports and fit-
ness activities only in adolescents, but not in young children.
According to (Zahner et al., 2009) young children are not very
active in organized sports, so their interest is more to do exer-
cises through unorganized sports (Salmon et al., 2006). Biirgi
etal. (2011) claim that it is the participation in energetic ac-
tivity in particular boosts the physical fitness, and that kind
of activities can appear in non-structured playing as well as
in general physical activity. It should also be considered that
the directionality of the relationship between regular sports
participation and physical fitness cannot be determined via
a cross-sectional study. It is possible for children of higher
level of physical fitness to have more frequent participation
in organized sports activities due to their better abilities. It
should also be established if the greater weight/obesity is a
result of insufficient sports participation or it is the bias and
partiality selection that is the reason for a smaller number
of children with overweight/obesity to participate in orga-
nized sports activity. The present research has not confirmed
this thesis, namely it has not established differences in the
weight/obesity between the children doing organized sports
activity more or less. It is very likely for the correlation be-
tween the sports participation and physical fitness as well
as the body composition to be twofold, which will make it
harder to establish the cause-and-effect relation even in lon-
gitudinal research works. Nevertheless, the participation in
sports is one of the ways to increase the physical fitness and
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decrease the body fats (Michaud et al., 1999; Van Mechelen
et al., 2000), although it should be taken into consideration
the role of the biological and genetic factors.

In addition to the cross-sectional design other limita-
tions of the present study should be addressed. Collecting
data on children’s participation in sports activities through
questionnaires that are answered by parents may have had
some unobjective partiality, particularly as parents were in-
formed about the intention of the study due to the following
intervention. In addition, there is no information about the
intensity of the training as well as its duration. In general,
however, training in organized sports at this age lasts be-
tween 60 and 90 minutes per day. Also, it was taken into ac-
count only the participation in sports activities and not the
whole physical activity, which can occur as a shortage, espe-
cially when young children are into consideration. Ebeneg-
ger et al. (2012), shows the correlation between participation
in sports activities and daily physical activities of preschool
children from 1Ist grade to 5th grade. The large sample size,
on the other hand, is a strength of the present study, and an
analysis of missing value did not show any systematic bias.
In addition, the anthropometric measures and measures of
physical fitness were conducted by trained professionals and
the standard procedures were followed, which increases the
research credibility.

Conclusions

In spite the fact that the direction of the mentioned cor-
relation can not be determined, the study results emphasize
the necessity of early foundation of active lifestyle, including
an organized sports activity, in order to provide develop-
ment of different components related to the physical fitness,
since it can give impetus to long-term engaging in sports and
physical activity. Considering the low levels of physical edu-
cation at school, and the running risk of further decrease,
the promotion and facilitation of engagement in organized
sports would be an important aspect concerning public
health. What is more, participation in organized sports is
positively related to the development of psycho-social com-
ponents such as better self-confidence, stress tolerance, and
lower stage of social isolation (Coatsworth & Conroy, 2007).
Therefore, the facilitation of access to various sports that
allow children with different abilities to engage in a variety
of activities is a crucial aspect in today’s efforts concerning
public health.
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3B’A30K MIXK YHACTIO B SBAHATTAX Y CMMOPTUBHUX CEKLIIAX
1 ®IBNYHOIO NIATOTOBJIEHICTIO 6-10-PINHUX AITEN

Y NIBHIYHIA MAKEAOHII

Becuuk Mopina'*®PE, Mancop I'bon6amai
Cepboxxa [ontapes?**“PF, Teopriii Ieopries

TIpumtuHCcbKuit yHiBepcutet «Xacas I[Ipimriaar

*Kupuno-MedoniiBcpkuit yHiBepcuteT B CKOI'€

2+ 1ABCDE
b
2ABCDE

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

Pedepar. Crarts: 9 ., 5 Tabm., 54 mxeperna.

IlepemymoBu. Bpak ¢ismuHOI aKTMBHOCTI acOUilO€TbCA 31 CMabKoK0 (isMYHOW MIATOTOBKOK Ta 30i/bIIEHHSIM Baru.
OpraHisoBaHi 3aHATTs CIOPTOM MOXYTb OyTU BaroMol0 CK/IafioBOI0 3abe3IedeHHs HaleXXHOI (i3MIHOI MiArOTOBIEHOCT], sKa,
31 CBOro 6OKY, € BXX/IMBUM aCIEKTOM 3arajbHOTO CTaHY 3[J0POB’Sl Ta FaPHOIO CaMOIOYYTTA. MeTow IbOro HOCIimKeHHA OyI10
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BCTaHOBJICHHS 3B’AA3KY MIX Y4aCTIO B OPTaHi30BaHNUX 3aHATTAX CIIOPTOM Ta OKUPIHHAM, a TAKOX (Pi3MYHOIO HIATOTOBKOIO AiTei
BikoM Bifj 6 o 10 pokiB i3 periony micta Ckorr’'e B Pecrry6rini ITiBHiuna MakefoHis.

Marepiammu ta MeTogu. Y 940 gireii (Bikom 8,98 + 3,39 poky) BuMipioBau 3picT, Bary, CK/Iajj Macy Tina Ta pisHi KOMIOHEHT!
¢isnyHOI MIATOTOBKI. Y4acTh Y 3aHATTAX CHOPTOM i pakTOpy, SKi 3HaTHI CIIOTBOPIOBATU Pe3Y/IbTATY JOC/IIPKEHH, HAIIPUKIIAf,
ocBiTa Ta Maca Ti/la 6aTbKiB, @ TAKOX 3aHATTS 6ATbKIB CIIOPTOM, OLIIHIOBA/IM 3a HOHMOMOTOI0 AHKETH, SIKY 3alI0BHIOBA/IN GATbKIL.
JIna [OoCATHEHHA MeTU JOCTifi)KeHHA B HOCTi[)KeHHI 3aCTOCOBYBa/lM IONiHOMIiabHMIA JIOTICTMYHUIT perpeciiiumit aHamis i
6araroBapianTHmit KoBapianiitauit ananis (MANCOVA).

Pesynbraru. Byno BctaHoB/IeHO, 1110 41,1% fiTeit Opay y4acTh y 3aHATTAX CIIOPTOM pifjilie OHOTO pasy Ha TYDK/AEHD, 48,4% —
pas abo ABivi Ha TIDKHEHB, a 10,5% — wacrime. Y 38,1% pireit 6710 BCTAaHOB/IEHO HasIBHICTb OXKMpiHHsL. JiTn, siKi Opann yuacTsb
B OPraHi30BaHNX 3aHATTAX CHOPTOM 1-2 pa3y Ha TYDKJieHb a00 yacTillle, I0Ka3yBaM BUILIMIL piBeHb (i3N4HOI MiArOTOBIEHOCT.

BucnHoBku. HaBiTh SAKIO BCTAHOBUTHU NMPUYMHHUI 3B’ 30K HEMOX/INUBO, CHPUAHHA OPraHi3OBaHUM 3aHATTAM CIIOPTOM
MO)Ke OYTV KIIYOBMM aCIEKTOM 3aXOfiB OpPraHiB OXOPOHM 3OPOB’sI, CIPSIMOBAHNX Ha BMPILIEHHS 3POCTAYNX NpobieMm,
OB A3aHUX i3 HA/UIMIIIKOBOIO MACOIO Ti/Ta Ta OXKMPIHHAM.

KirouoBi cmoBa: KappiopecnipaTropHa BUTPUBAIICTD, Millb, CUI, CIPUTHICTD, Maca Ti/a, AiTH, MATiTKy, $isvdHa aKTUBHICTb.
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Abstract

Study purpose. The study purpose was to investigate gender differences in children’ attitudes toward the inclusion of
a student with visual impairment in physical education classes.

Materials and methods. The study sample comprised 419 able-bodied primary school students in 6th to 9th grade
(boys, n = 204, mean age 13.23 + 1.17 years; girls, n = 215, mean age 13.08+1.19 years). A modified version of the
standardized attitudinal questionnaire CAIPE-R for the inclusion of visually impaired (VI) students was used as a
research method. The internal reliability of CAIPE-R was measured using Cronbach’s a. The Shapiro-Wilk test was
used to assess the normality of sample distribution. The non-parametric Mann-Whitney U-test was used to assess
differences between boys and girls, and the Wilcoxon Signed-Rank test assessed differences between general and

sport-specific attitudes.

Results. Boys presented rather neutral or indifferent (mean scores 3.19, 3.44 points) attitudes, and girls had slightly
positive (mean scores 3.59, 3.74 points) attitudes toward inclusive physical education (PE). Girls, compared to boys,
expressed more positive general (U=16786, p=0.000) as well as sport-specific (U=16586, p=0.003) attitudes towards
the inclusion of the VI student in PE classes. Both groups of children declared more positive general attitudes than
sport-specific attitudes towards the inclusion of VI students (boys, Z=-4.230, p=0.000; girls, Z=-3.015, p=0.003).
Conclusions. Girls expressed more positive general and sport-specific attitudes towards the inclusion of VI students
in PE classes than boys. Boys’ attitudes were only neutral or indifferent, and girls’ attitudes were only moderately
positive. Both genders declared more positive general attitudes towards the inclusion of VI students in PE classes
compared to sport-specific attitudes. Taking into consideration the above, to find the most appropriate solutions as
regards the inclusion of students with different kinds of disabilities in PE classes, it is necessary to learn more about
the attitudes towards inclusion from students, teachers, and school management.

Keywords: girls, boys, inclusive physical education, visual impairment, general attitudes, sport-specific attitudes.

Introduction

Strategy 2020 in the European Union establishes that
fighting against social exclusion is the main objective (Eu-
ropean Commission, 2010), seeking to develop innovative
programs designed to face discrimination toward people
with disabilities, although substantial improvements are still
needed toward the inclusion of students with disabilities into
physical education (PE) classes (Klavina & Kudlacek, 2011).
More and more PE teachers face the reality of teaching these
pupils in inclusive physical education (IPE) together with stu-

© Nemcek, D., 2022.
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dents without disabilities (Wang, 2019; Li, Haegele, McKay, &
Wang, 2021). IPE includes pupils with disabilities in regular
PE classes (Cosier, Causton-Theoharis, & Theoharis, 2013;
Theoharis & Causton, 2014; Rogers & Johnson, 2018). IPE
supports pupils with disabilities who want to participate in
other physical activities before, during, and after school and
encourages them to have the same roles and experiences as
their peers who do not have a disability (CDC, 2020).

The perspective of individuals with visual impairments
(VI), and particularly children with VI, has so far received
much less attention than the viewpoints of professionals,
and just a few studies focusing specifically on subjective
constructions of PE by children with VI (Alves, Haegele,
& Duarte, 2018; Haegele & Buckley, 2019). Even though
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many pupils with VI had positive experiences in inclusive
education, one-third felt lonely or isolated and dissatisfied
with their social relationships (Jessup, Bundy, Hancock, &
Broom, 2018). Unfortunately, some students were teased
or bullied because of their disabilities (Chang, & Schaller,
2002; Brydges, & Mkandawire, 2017). Challenges exist both
socially and academically. PE is one of the academic sub-
jects where pupils and students with VI experience isolation
and exclusion (Haegele, & Porretta, 2015; Haegele, & Zhu,
2017). These negative experiences appear to be informed
by instances of being bullied or ostracized by peers (Hae-
gele, Hodge, Zhu, Holland, & Wilson, 2020), as well as being
removed or isolated from activities by physical educators
or paraeducators because of perceptions of inability (Alves,
Haegele, & Duarte, 2018). Importantly, pupils with VI have
reported that physical educators may unknowingly influ-
ence social dynamics by communicating ideals of inability
while belittling or discriminating against pupils with VI in
front of peers without VI (Yessick, & Haegele, 2019; Ruin,
Giese, & Haegele, 2021).

One of the variables that significantly influence attitudes
towards IPE is a gender. Findings of the Slininger, Sher-
rill, and Jankowski (2000) study showed that attitudes to-
wards inclusion in PE classes is more positive for females
than for males. Authors Loovis and Loovis (1997) utilized a
One-Group Pretest-Posttest Design and the Children’s Atti-
tude Toward Handicapped Scale (Rapier, Adelson, Carey, &
Croke, 1972) to measure attitudes of 430 elementary school
pupils. The disability awareness program, among other,
consisted of disability simulations such as orientation and
mobility when blindfolded. Females in the study showed
statistically significant, positive attitude improvement after
the training, while the males showed moderate but not sta-
tistically significant attitude improvement.

The objective of the study was to investigate the gender
differences in the children’s attitudes towards the inclusion of
a pupil with visual impairment in physical education classes.

Materials and Methods

Study participants

The research sample comprised a total of 419 able-
bodied primary school pupils of the 6th to 9th-grade
level (6™ grade - n = 69; 7™ grade - n = 120; 8" grade -
n = 109; 9" grade - n = 94), representing two schools in
the Slovak cities Bratislava and Puchov. 204 boys (mean
age 13.23 £ 1.17 years), and 215 girls (mean age 13.08+1.19
years) participated in the questionnaire survey. Able-bodied
primary school pupils were informed of the purpose of the
research and the procedure for filling out the questionnaire.
The questionnaire was completed in the presence of their
headteacher and the researchers. In this study, informed
consent was obtained from the pupils’ legal representatives,
i.e., the parents. The research was approved by the Ethics
Committee of the Faculty of Physical Education and Sports,
Comenius University in Bratislava, Slovakia (No. 10/2019).

Instrument and organisation

A modified version of a standardized diagnostic tool an
attitudinal questionnaire entitled CAIPE-R (Children’s At-

titude toward Inclusive Physical Education-Revised) (Block,
1995) was used as a primary research method. The CAIPE-R
is generalizable to more than one disability label and ap-
pears to be a valid and reliable instrument for measuring
the attitudes of children without disabilities towards includ-
ing children with disabilities in PE. Czech version (CAIPE-
CZ) of the questionnaire (Kudlacek, Jesina, & Wittmannova,
2011) was translated into the Slovak language (Nemcek &
Bumbera, 2021) and modified for the inclusion of visually
impaired pupils (Oleksak, Nemcek, & Ruman, 2022). The
questionnaire consists of basic questions, where we were
informed about each student (gender, age, class, and place
of residence). Then a description of a child with VI called
Richard was used for the present study. However, we decided
not to use a vignette, following a similar format as Kudlacek,
Jesina, and Wittmannova (2011). The last part of the ques-
tionnaire consisted of 12 following statements regarding
the inclusion of Richard in PE classes which are shown in
Table 1. Six statements were aimed at the inclusion of VI
pupils in the PE classroom (general attitude towards IPE;
Table 2), and six statements regarding possible adaptations
in team sports (soccer) that would promote the inclusion of
pupils with VI (sport-specific attitude towards IPE; Table 3).
Between two parts of statements, we ask able-bodied pupils
the question “Which rules in soccer, where you play with a
ball that makes a sound, do you think we could change if
someone like Richard played with us?”. Each statement was
accompanied by a 5-point scale from point 1 (strongly dis-
agree) to point 5 (strongly agree). Overall children’s attitudes
(general and sport-specific) were calculated by summarizing
scores of all 6 statements (total score). A higher mean point
score meant a more positive attitude and a lower point score
more negative attitude towards the inclusion of pupils with
visual impairment in PE classes.

Statistical analysis

The program IBM SPSS Statistics version 23.0 was used
for data processing. The data were described using absolute
and relative frequencies, including the mean (M) and stan-
dard deviation (+SD). The internal reliability of the modified
CAIPE-R was measured using Cronbach’s a. A Shapiro-Wilk
test was used to assess the normality sample distribution.
Shapiro-Wilk showed a significant departure from normal-
ity [W(419) = 0.984, p = 0.000], therefor the Non-parametric
Mann-Whitney U-test (two independent samples) was used
to assess differences in children’s attitudes between boys ver-
sus girls, and the Non-parametric Wilcoxon Signed Rank
test (two related samples) was used to assess differences be-
tween general and sport-specific attitudes in boys’ and girls’
groups. The significance level was set at a < 0.05 (*) and
a <0.01 (**).

Results

The internal consistency (Cronbach’s a) of the modified
attitudinal questionnaire CAIPE-R for the inclusion of pu-
pils with VI in PE classes was 0.789 (Table 1). The item-total
correlation >0.7 indicated acceptable correlation (George &
Mallery, 2003).

In both groups of able-bodied children, we revealed the
most positive attitudes towards the inclusion of a VI pupil
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Table 1. Internal consistency of the modified CAIPE-R

Internal consistency (n=419)

Statements Mean score + SD Item-total Cronbach’s a
B correlation  if the item is deleted
1. It would be OK having Richard come to my P.E. class. 3.71£1.18 0.488 0.769
2. Even Richard cannot play sports very well; he would not slow down the 3.07+1.21 0.287 0.788
game for everyone.
3. If we were playing a team sport such as soccer, it would be OK to have 2.97 +1.30 0.437 0.774
Richard on my team.
4. PE.would be fun if Richard was in my P. E. class. 3.74£1.12 0.349 0.782
If Richard were in my P.E. class, I would talk to him and be his friend. 4.09 +1.01 0.504 0.769
6. If Richard were in my PE. class, I would like to help him practice and play 3.99 £ 1.11 0.602 0.759
the games.
7. When practicing soccer skills, I cover my eyes with a shade to put myselfin ~ 2.88 + 1.45 0.421 0.777
Richard’s position.
8. In soccer, passes that are directed at Richard must not be blocked. 3.13+£1.36 0.396 0.779
9. Insoccer I would allow Richard to shoot into an empty goal. 3.36 + 1.41 0.402 0.778
10. Richard could stay in the area in front of the goal longer than the rules 3.59+1.25 0.482 0.769
allow.
11. In soccer it would be good if nobody could steal the ball from Richard 3.03+1.30 0.456 0.772
while passing.
12. If Richard got the ball during the game, I would help him with verbal 439 +0.99 0.403 0.778
instructions to score a goal, since he is a player of my team.
Total score 3.50 £ 0.68 0.789
Table 2. Gender differences in general attitudes towards IPE
Boys Girls Mann-Whitney
No Statement (n=204) (n=215) U-test
Mean score + SD U p
1. It would be OK having Richard come to my PE. class. 3.58 +1.22 3.84+1.14 19182* 0.021
2. Even Richard cannot play sports very well, he would not slow down the ~ 2.90 + 1.31 3.23+1.08 18464** 0.004
game for everyone.
3. If we were playing a team sport such as soccer, it would be OK having 2.88 £1.30 3.05+1.31 20447 0.221
Richard on my team.
4. P.E. would be fun if Richard was in my P. E. class. 3.66 + 1.16 3.82+1.07 20277 0.165
If Richard were in my PE. class, I would talk to him and be his friend. 3.89 + 1.06 429 +0.91 16957** 0.000
6. If Richard were in my P.E. class, I would like to help him practice and 3.74+1.19 4.22+0.97 16829* 0.000
play the games.
The general attitude towards I.P.E. 3.44+0.74 3.74+0.73 16786** 0.000

by stating that if he were in their PE class, they would talk to
him and be his friends. On the other hand, the least positive
attitude was prevalent in both groups in the third statement
whereby they declared that they would not want a VI pupil
in their team very much. The overall general attitude towards
IPE was significantly more positive in girls compared to boys
which were supported by four of the six statements (state-
ment no. 1, 2, 5, 6) falling under general attitudes towards
IPE (Table 2).

Analysis of the sport-specific attitudes of the children
revealed lower rates of positive attitudes towards the inclu-
sion of pupils with VI in PE class in the boys” group com-
pared to the girls’ group, across all statements (Table 3). Both

groups of able-bodied children were least likely to agree that
when they practice soccer skills, they cover their eyes with
a shade to put themselves in the position of a VI pupil. On
the other hand, both groups of children according to gender
declare the most positive attitude in the twelfth statement,
where they agree to the highest extent that if a VI pupil got
the ball during the game, they would help him with verbal
instructions to score a goal since he is a player of their team.
The overall sport-specific attitude towards IPE was signifi-
cantly more positive in girls compared to boys which were
supported by five of the six statements (statement no. 7, 8,
9, 11, 12) falling under sport-specific attitudes towards IPE
(Table 3).
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Table 3. Gender differences in sport-specific attitudes towards IPE

Boys Girls Mann-Whitney
No Statement (n=204) (n=215) U-test
Mean score + SD U P
7. When practicing soccer skills, I cover my eyes with a shade to put 2.67 +1.47 3.09 £ 1.40 18201** 0.002
myself in Richard’s position.
8. In soccer, passes that are directed at Richard must not be blocked. 2.84 + 1.46 3.40 +1.19 16982** 0.000
9. In soccer, I would allow Richard to shoot into an empty goal. 3.15+1.51 3.56 +1.27 18701** 0.008
10. Richard could stay in the area in front of the goal longer than the 3.48 +1.35 3.69+1.13 20568 0.254
rules allow.
11. In soccer, it would be good if nobody could steal the ball from 2.81+1.36 324+1.21 17991** 0.001
Richard while passing.
12. If Richard got the ball during the game, I would help him with 421+1.14  456%0.81 18388** 0.001
verbal instructions to score a goal, since he is a player of my team.
Sport-specific attitude towards I.P.E. 3.19+£0.90 3.59 +0.67 16586** 0.000

Summarising the data, boys presented a rather neutral
or indifferent general (mean scores 3.44 + 0.74 points) and
sport-specific (mean scores 3.19 + 0.90 points) attitudes
towards IPE. Girls showed slightly positive general (mean
scores 3.74 = 0.73 points) and sport-specific (mean scores
3.59 + 0.67 points) attitudes towards IPE.

4 3.74 3.59
3.44
3,5 3.19
3
[ 2,5
o
-4 2
c 2=-4.230 2=-3.015
g 1,5 p=0.000** p=0.003**
1
05
0
general sport-specific general sport-specific
attitude attitude attitude attitude
BOYS GIRLS

Fig. 1. Differences between general and sport-specific attitudes
towards IPE

A comparison of general and sport-specific attitudes to-
wards the inclusion of VI pupils in PE revealed significantly
more positive general attitudes compared to sport-specific
attitudes in both the boys” and girls’ groups (Figure 1).

Discussion

The objective of the present study was to investigate the
gender differences in the children’s attitudes towards the in-
clusion of a pupil with visual impairment in physical educa-
tion classes. In general attitudes towards the inclusion of VI
in PE class, we found significantly more positive attitudes for
girls compared to boys by saying that it would be OK to have
a VI pupil in PE class, he would not slow down everyone’s
play, they would have fun with him and be his friend and
help him practice and play games. Several research stud-
ies have found significantly more positive attitudes towards
the inclusion of pupils with disabilities in groups of girls

compared to boys (Slininger, Sherrill, & Jankowski, 2000;
Bossaert, Colpin, Pijl, & Petry, 2011; Hutzler, 2012), and this
has been also confirmed by the present research. Girls have
more favourable attitudes as well as are more responsible
than boys toward peers with disabilities (Tripp, French &
Sherrill, 1995; Kalyvas, Koutsouki, & Skordilis, 2011). On
the other hand, the results of some studies show the same
baseline attitude level towards IPE between both genders
(Panagiotou, Evaggelinou, Doulkeridou, Mouratidou &
Koidou, 2008).

In the present study also in sport-specific attitudes to-
wards the inclusion of VI in PE class, was revealed signifi-
cantly more positive attitudes for girls compared to boys.
Girls were significantly more likely to cover their eyes while
learning motor skills, they were more likely to agree that
passes to a VI pupil should not be blocked, that he could
shoot into an empty net, and that no one could steal the
ball while passing, and they would help him to score with
verbal instructions. For boys, the adapted games as a part of
IPE are not very challenging because these are too easy, not
competitive, and different from that they used to play at gen-
eral PE classes (Kalyvas & Reid, 2003). Different results were
revealed in the research, which found that boys expressed
higher mean scores in sport-specific attitudes towards IPE
compared to girls, by integrating VI pupils (Cordente-Mesas,
Gonzalez-Vilora, Block, & Contreras-Jordan, 2016). Even
though children with VI enjoy sports and physical activity
as much as able-bodied children (Pashkevich & Kriventso-
va, 2017; Fyodorov, Erlikh, Khafizova, & Bendikova, 2019;
Foley, Santarossa, Tindall, & Lieberman, 2020), boys of the
present study express rather neutral or indifferent attitudes
towards the inclusion of VI pupils in PE classes. Kurkova
and Nemcek (2016, 2018) and other authors found, that pu-
pils with VI have a higher percentage of positive attitudes
than students who are deaf or hard of hearing in indicators:
popularity, importance, students” efforts, and their feelings
towards PE classes (Zmélikova & Kurkova, 2021).

The results of the present study further revealed signifi-
cantly more positive general attitudes towards IPE compared
to sport-specific attitudes. Researchers Mesas, Villora, and
Jordan (2017) have sought to improve the attitudes of able-
bodied pupils towards people with VI through a formative
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PE program. They conducted an experiment where able-
bodied pupils (n=910) simulated VI during eight lessons of
PE in the context of play and sports. The results of their study
indicated a significant improvement in children’s attitudes
toward persons with VI. The authors of the research recom-
mend the application of a formative PE program in schools
to promote better attitudes towards the inclusion of students
and pupils with VI (Mesas, Villora, & Jordan, 2017).

This study has potential limitation. The research would
have a significant scientific interest if it were supplemented
with the results of children’s reactions to the direct inclusion
of visually impaired pupils in the process of physical educa-
tion, not only considering their possible reactions.

Conclusions

The present study’s results confirmed that able-bodied
girls expressed more positive general attitudes and sport-
specific attitudes towards the inclusion of VI pupils in PE
than able-bodied boys. Boys™ attitudes towards inclusion
were only neutral or indifferent and girls’ attitudes were only
moderately positive. Both girls and boys declared more posi-
tive general attitudes towards the inclusion of VI pupils in
PE classes compared to sport-specific attitudes. Taking into
consideration, the most appropriate solutions to include pu-
pils with different kinds of disabilities in the PE classes, it is
necessary to learn more about the attitudes towards inclu-
sion from pupils, teachers, and school management.
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CTABJIEHHA AITENA A0 IHKNIO3I11 YYHIB I3 NOPYWEHHAMU 30PY
A0 3AHATDH I3 OIBUNYHOIO BUXOBAHHA: TEHAEPHI BIAMIHHOCTI

Hdarmap HemuexABCPE

Yuisepcurer KomeHncbkoro B bparucnabi

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

Pedepar. Crarra: 9 ., 3 Tabn., 1 puc., 40 mxepernt.

MeTta gocnimKeHHA. MeTOor0 1IbOT0 TOC/iYKEHHS 6yn0 BJMBYEHHS FeH/IEPHMX BifIMiHHOCTEN y CTaBJIeHHAX JIiTel 1O iHK/I0311
Y4HSA 3 IOPYLIEHHAM 30y [0 3aHATD i3 (isSMYHOTO BUXOBaHHA.

Marepianu Ta Metogu. Jlocmimpkysana Bubipka Bmodana 419 ¢isudHO 30poBuX y4HIB 6-9 KiIaciB 3araspbHOI IIOYaTKOBOI
IIKO/Y (X/IOIMYMKM, n = 204, cepenHiit Bik 13,23 + 1,17 poky; miBumHKM, n = 215, cepenniit Bik 13,08 + 1,19 poky). fIx meron no-
CTTifI)KeHHs BYUKOPUCTOBYBaIM MOZM(IKOBAHNUIT BapiaHT CTAHAAPTU30BAHOI CTaBlIeHHEBOI aHKeTH «CTaBJIeHH [iTeil O HK/IIo-
3MBHOTO (Di3MYHOTO BMXOBaHH:A» (HOBA pefaKiiisA) mofo iHKmosii y4yHiB i3 OpylLIeHHAMY 30py. BHYTpillHIO HafiiiHICTh aHKeTU
«CraBjIeHHs [iiTeil 0 iHKII03MBHOrO (pi3VYHOrO BUXOBaHHA» (HOBA pelaKilisi) BUMipOBamy 3 BUKOPUCTAHHAM KoedilieHTa
anbdu Kponbaxa. [l oLiHKY HOPMaIbHOCTI po3noziny Bubipky Bukopyucrosysam Kpurepiit lllanipo-Binka. [l ouinku Bin-
MiHHOCTEJ MiXK XJIOITYMKAaMI Ta JiBUMHKaMIM BUKOPMCTOBYBanM HemapameTpudHmii U-kpurepiii Manna-BiTHi, a BigMiHHOCTI
MiX 3ara/IbHUMI Ta 3yMOBJIEHUMM CHOPTMBHOIO CIeN(IKOK0 CTaBICHHAMM OLiHIOBAIN 3 BUKOPUCTAHHAM KPUTEPilo 3HAKOBUX
panris BinkoxcoHa.

PesynpraTn. XI0m4mKy NOKasaan JOCUTD HEMTpanbHi abo 6a17my>1<i (cepenHi ouinkn 3,19; 3,44 ouka) CTaBJIeHH, @ HiBYMHKA
Masy fielo Ho3uTuBHi (cepenHi ouinku 3,59; 3,74 o4uka) CTaBlIe€HHA [0 IHK/TIO3MBHOrO (isMYHOTO BUXOBaHHA. [IiBUMHKM, TIO-
PIBHSHO 3 X/IOMYMKaMI, BUABIWIN To3uTyBHiI 3aranphi (U = 16786, p = 0,000), a Tako)X 3yMOB/IeHI CHIOPTUBHOIO Crielu}ikoio
(U=16586, p=0,003) cTaB/eHH: K0 iHK/MO3i y4HA 3 IIOPYLICHHAM 30Dy 0 3aHATD i3 pisuuHOro BuxoBaHuA. O6maBi rpymm mirei
BUCTIOBM/IN TIO3UTUBHIIII 3arajbHi CTaBIeHHA, HDXK 3yMOBJIEH] CIIOPTMBHOIO Crielindikoio CTaBIeHHA 10 iHKIII03ii y4YHIB i3 mopy-
HIeHHAMMY 30py (X10m4mky, Z = -4,230, p = 0,000; giBunuky, Z = -3,015, p = 0,003).

BucHoBKu. J]iBUMHKY BUABIANN ITOSUTUBHINI 3arajbHi Ta 3yMOBJIEHI CIIOPTUBHOK CHeNV}IiKO0 CTaB/lIeHHA [0 iHKTIO3il
Y4HIB i3 HOPYLIEHHAMM 30pY /10 3aHATb i3 Pi3UYHOTO BUXOBAHHS, HDK X/I0IT4MKy. CTaB/IeHHS X/TOMYUKIB OyIIy /Iuiie HeifTpaTbHN-
M1t ab0 Oaligy>KMMI, a CTaB/IEHHS AiBYMHOK Oy/m jiie ToMipHO nosutuBHMMY. OOK/IBa reHepy BICIOB/IIOBA/IN TO3UTUBHIII
3araJjibHi CTaB/IeHHs JI0 1HK/II031i y4HIB i3 IOPYIIEHHAMN 30Dy O 3aHATH i3 (i3MYHOrO BUXOBAHHS, IOPIBHAHO i3 3yMOBIIEHUMMU
CIIOPTUBHOIO CrieljudiKoio cTaBIeHHAMNU. bepyun 1o yBaru BUIIEBUK/IaeHe, /i1 3HAXO[PKEHH HAIOLIIbHIIINX pillleHb 1070
iHKTI031] YYHIB i3 PI3HOTO pOAY IHBATIAHICTIO 1O 3aHATH i3 Pi3MIHOrO BUXOBAHH HeOOXi[HO Oi/bllle Ai3HATNCS PO CTaBICHHS
1o iHKIII03ii 3 OOKY Y4HIB, y4uTeNIiB i MKiNTbHOI agMiHicTpamii.

Kiro4oBi croBa: 1iBUMHKY, XIOMYVKY, IHK/II03MBHE (i3NdHe BUXOBAHHS, IOPYIIEHHS 30PY, 3ara/ibHi CTaB/IeHHs, 3yMOBJIEH]
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Abstract

The purpose of the study was to determine the age-specific features of fundamental movement skills formation in

elementary school students.

Materials and methods. The study participants were boys aged 7 to 10 (24 boys aged 7; 28 boys aged 8; 35 boys aged
9; 36 boys aged 10). The children and their parents or legal guardians were fully informed about all the special aspects
of the study and all the parents or legal guardians gave their consent thereto. The study protocol was approved by the
Ethics Committee of the University.

The features of teaching 7-10-year-old boys to throw a ball at a vertical target were investigated. The proficiency level
in throwing exercises in class was assessed using an alternative method (“performed”, “failed”), the probability of the
exercise performance was calculated (p = n/m, where n is the number of successful attempts, m is the total number
of attempts). A method of algorithmic instructions was used in teaching boys aged 7 to 10. The study materials were
processed by IBM SPSS 20 statistical analysis software. A discriminant analysis was conducted.

Results. It was established that the first canonical function explains 64.5% of the variation in results, while the second

one does 34.4%, which indicates their high informativity (r, = 0.762; r,= 0.652). The materials of the canonical
function analysis show the statistical significance of the first and second canonical functions (A, = 0.236; p, = 0.001;
\,=0.5633; p,= 0.001). The first and second functions have a high discriminative ability and value in interpretation

with respect to the general population.

Conclusions. The discriminant analysis made it possible to determine the age-specific features of throwing skills
formation in boys aged 7 to 10; answer the questions to which extent the differences in the effectiveness of skills
formation in boys aged 7 to 10 are significant; which motor tasks are the most specific to boys aged 7, 8, 9, 10; which
class an object belongs to based on the values of discriminant variables.

It was established that the level of proficiency in exercise 4 “Throwing a ball forward-upward standing with the left
side to the throwing direction” has the greatest effect on the process of throwing movement skills formation in boys
aged 7 to 10. For boys aged 8 to 10, such an exercise is “Throwing a ball forward-upward standing feet apart’, and for
boys aged 9 to 10, such an exercise is “Throwing a ball at a target 3 m away”.

Keywords: fundamental movement skills, boys, discriminant analysis.

Introduction

The problem of studying the patterns and regularities
of the formation of motor skills in schoolchildren is of rel-
evance in view of the need to optimize their motor activity
and improve their health (Barnett et al., 2013; Chan et al,,
2016; Lubans et al., 2010).

© Yunak, L., Ivashchenko, O., Nosko, M., & Nosko, Yu., 2022.
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A number of studies are devoted to the development
of the definition of “Fundamental Movement Skills” and its
introduction into the practice of physical education (Barnett
et al., 2009, 2016; Cools et al., 2011). Barnett et al. (2016)
defined the concept of FMS, discussed the context of what
skills can be considered fundamental, how the development
of these skills is related to the context of health development
and pedagogical approaches in teaching FMS. According to
the authors, FMS are defined as basic learned movement pat-
terns that are artificially created and are the basis for more
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complex physical and sports exercises. They can be divided
into three individual categories: locomotion (moving the
body, such as running), object control (manipulative skills,
such as catching a ball), and stability skills, such as balanc-
ing. Motor coordination is a major component of FMS.

The studies by Mathisen (2016), Nurulfa et al. (2021),
Fernandez-Valero et al. (2021) show the importance of de-
veloping manual dexterity, body balance and ball exercise
performance skills in children. The importance of FMS for-
mation in children and adolescents is supported by the find-
ings of the studies by Akbar et al. (2021), Basman (2019),
Iermakov et al. (2021).

The features of manipulative skills formation in children
and adolescents were studied by Sulistiyono et al. (2021),
Samsudin et al. (2021), Dudley et al. (2011). Gaming ac-
tivities were established to have a positive effect on the ef-
fectiveness of manipulative skills formation (Marchenko &
Handymov, 2021; Marchenko & Satdyiev, 2021). Throwing
a small ball at a vertical target was considered as one of the
elements of fundamental movement skills (Iermakov et al.,
2021; Ivashchenko et al., 2018, 2019). The results of the study
of the effectiveness of the formation of motor skills with
complex motor coordination indicate the need to take into
account the exercise performance modes (Ivanov et al., 2021;
Kalistratova & Khudolii, 2021; Bezzub et al., 2021) and the
content component (Suprun et al., 2021; Shueva et al., 2021).

In order to obtain unbiased results about the patterns
and regularities of the learning process, it is important to
plan the experiment (Ivashchenko et al., 2018; Pambudi et
al., 2021; Septaliza et al., 2022) and use multivariate statistics
(Medko & Khudolii, 2021; Marchenko et al., 2021, 2022).

The effectiveness of factorial experiment plans (Ivashchenko
et al., 2018; Marchenko & Taranenko, 2020) and discrimi-
nant analysis in studying the patterns and regularities of
the learning process of children and adolescents was estab-
lished (Medko & Khudolii, 2021; Marchenko et al., 2021,
2022). Therefore, the use of factorial experiment plans and
discriminant analysis will make it possible to obtain new
information about the age-specific features of fundamental
movement skills formation in elementary school students.

The purpose of the study was to determine the age-spe-
cific features of fundamental movement skills formation in
elementary school students.

Materials and Methods

Study Participants

The study participants were boys aged 7 to 10 (24 boys
aged 7; 28 boys aged 8; 35 boys aged 9; 36 boys aged 10).
The children and their parents or legal guardians were fully
informed about all the special aspects of the study and all
the parents or legal guardians gave their consent thereto.
The study protocol was approved by the Ethics Committee
of the University.

Study Organization

The study used analysis and generalization of data from
scientific and methodological literature, general scientif-
ic methods of theoretical level, such as analogy, analysis,
synthesis, abstraction, induction as well as general scien-

Table 1. The age-specific features of FMS formation in boys aged 7 to 10. Group Statistic

Ages 7 to 10 Mean  Std. Deviation Va,hd N (hStWI,se)
Unweighted Weighted

1. Throwing a ball against the floor 0.8875 0.03378 24 24

2. Throwing a ball forward-upward standing feet apart 0.7958 0.08065 24 24

5 3 Throwing a ball forward-upward standing with the left foot forward ~ 0.8333 0.07614 24 24
4. E}r()oxglg Czlii 1Zaclzig(;rward upward standing with the left side to the 0.8875 0.11910 4 24

5. Throwing a ball at a target 3 m away 0.7188 0.08184 24 24

1. Throwing a ball against the floor 0.8893 0.03150 28 28

2. 'Throwing a ball forward-upward standing feet apart 0.7518 0.08331 28 28

g > Throwing a ball forward-upward standing with the left foot forward ~ 0.8714 0.05345 28 28
4. ;lillnrroovw::il;gg ;izetcl:i(f)onrward—upward standing with the left side to the 0.8714 0.04600 )8 )8

5. Throwing a ball at a target 3 m away 0.7446 0.09939 28 28

1. Throwing a ball against the floor 0.8071 0.08238 35 35

2. 'Throwing a ball forward-upward standing feet apart 0.6871 0.11071 35 35

g 3 Throwing a ball forward-upward standing with the left foot forward ~ 0.7229 0.11526 35 35
4. ;lillnrroovw::il;gg ;i 1Zacltligorfward—upward standing with the left side to the 0.6686 0.13289 35 35

5. Throwing a ball at a target 3 m away 0.7514 0.12455 35 35

1. Throwing a ball against the floor 0.8806 0.04014 36 36

2. Throwing a ball forward-upward standing feet apart 0.8583 0.05000 36 36

10 3> Throwing a ball forward-upward standing with the left foot forward ~ 0.6972 0.17194 36 36
4. E}r(;)xﬁlgg ;i II‘Jeacltlif)c;fward—upward standing with the left side to the 0.7375 0.11108 36 36

5. Throwing a ball at a target 3 m away 0.7542 0.11236 36 36
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Table 2. Tests of Equality of Group Mean. Boys aged 7 to 10

Content Wilks’ Lambda F df1 df2 Sig.
1. Throwing a ball against the floor 0.688 17.965 3 119 0.000
2. 'Throwing a ball forward-upward standing feet apart 0.607 25.711 3 119 0.000
3. Throwing a ball forward-upward standing with the left foot 0.722 15.258 3 119 0.000
forward
4. Throwing a ball forward-upward standing with the left side to the 0.584 28.308 3 119 0.000
throwing direction
5. Throwing a ball at a target 3 m away 0.985 0.598 3 119 0.618

tific methods of empirical level: observation, testing, and
experiment.

When teaching throwing exercises in class, the profi-
ciency level was assessed using an alternative method (“per-
formed”, “failed”), the probability of the exercise perfor-
mance was calculated (p = n/m, where n is the number of
successful attempts, m is the total number of attempts).

A method of algorithmic instructions was used in teach-
ing boys aged 7 to 10. The participants proceeded to the next
exercise after three successful attempts. Throwing a ball at
a vertical target was mastered. The following exercises were
mastered: 1. Throwing a ball against the floor; 2. Throwing
a ball forward-upward standing feet apart; 3. Throwing a
ball forward-upward standing with the left foot forward; 4.
Throwing a ball forward-upward standing with the left side to
the throwing direction; 5. Throwing a ball at a target 3 m away.

Statistical Analysis

The study materials were processed by IBM SPSS 20 sta-
tistical analysis software. A discriminant analysis was carried
out to determine the age-specific features of fundamental
movement skills formation in boys aged 7 to 10. The level of
proficiency in the aforementioned exercises was analyzed.

Results

Tables 1, 2 provide the group statistics of the level of pro-
ficiency in motor tasks for boys aged 7 to 10 which show that
statistically significant differences in the level of proficiency
are observed in exercises 1 to 4. The differences in the level
of proficiency in exercise 5 “Throwing a ball at a target 3 m
away” are statistically non-significant.

Table 3. Eigenvalues. Boys aged 7 to 10

it Frmee % of  Cumulative Canonic.:al
Variance % Correlation

1 1.381 64.5 64.5 0.762

2 0.738 344 98.9 0.652

3 0.023 1.1 100.0 0.150

Table 4. Wilks’ Lambda. Boys aged 7 to 10

Test of Function(s) L‘;V;jll;;a Chi-square df Sig.
1 through 3 0.236 169.524 15 0.000
2 through 3 0.563 67.572 8 0.000
3 0.978 2.659 3 0.447

Based on the discriminant analysis results, it was es-
tablished that the first canonical function explains 64.5%
of the variation in results, while the second one does
34.4%, which indicates their high informativity (r, = 0.762;
r,= 0.652) (see Table 3). The materials of the canonical func-
tion analysis show the statistical significance of the first and
second canonical functions (A, = 0.236; p, = 0.001; A, = 0.563;
p.= 0.001). The first and second functions have a high dis-
criminative ability and value in interpretation with respect
to the general population (see Table 4).

Table 5. Standardized Canonical Discriminant Function
Coeflicients. Boys aged 7 to 10

Function
Content
1 2 B)
Throwing a ball against the floor 0.568 -0.012 0.603
2. Throwing a ball forward-upward 0.358 -0.829 -0.163
standing feet apart
3. Throwing a ball forward-upward 0.118 0541 0.374
standing with the left foot forward
4. Throwing a ball forward-upward 0.698 0.268 -0.537
standing with the left side to the
throwing direction
5. Throwing a ball at a target 3 m away -0.426  0.057  0.590

Table 6. Structure Matrix. Boys aged 7 to 10

Function
Content
1 2 3
4. Throwing a ball forward-upward 0.664* 0.371 -0.313
standing with the left side to the
throwing direction
2. Throwing a ball forward-upward 0.428 -0.732* 0.101
standing feet apart
3. Throwing a ball forward-upward 0.345  0.545% 0.266
standing with the left foot forward
1. Throwing a ball against the floor 0.555 -0.150 0.690*

wu

-0.057

Throwing a ball at a target 3 m away -0.062 0.565*

Table 7. Functions at Group Centroids. Boys aged 7 to 10

Function
Ages 7 to 10
1 2 3
7 1.223 0.311 -0.252
8 0.887 0.892 0.193
9 -1.734 0.379 -0.037
10 0.181 -1.270 0.054
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Table 8. Classification Results. Boys aged 7 to 10

Ages Predicted Group Membership
Total
7 to 10 7 8 9 10
7 11 9 0 4 24
8 6 21 0 1 28
Count
9 0 3 28 4 35
10 3 0 1 32 36
Original
7 45.8 37.5 .0 16.7 100.0
o 8 21.4 75.0 .0 3.6 100.0
(]
9 0.0 8.6 80.0 11.4 100.0
10 8.3 0.0 2.8 88.9 100.0
7 11 9 0 4 24
8 6 21 0 1 28
Count
9 0 3 27 5 35
10 4 0 1 31 36
Cross-validatedb
7 45.8 37.5 .0 16.7 100.0
% 8 21.4 75.0 .0 3.6 100.0
0
9 0.0 8.6 77.1 14.3 100.0
10 11.1 0.0 2.8 86.1 100.0

a. 74.8% of original grouped cases correctly classified. b. Cross validation is done only for those cases in the analysis. In cross validation,
each case is classified by the functions derived from all cases other than that case. c. 73.2% of cross-validated grouped cases cor-

rectly classified.

The standardized coefficients of the canonical dis-
criminant functions show that the largest contribution to
the overall result is made by exercise 4 “Throwing a ball
forward-upward standing with the left side to the throwing
direction” (0.698) and exercise 1 “Throwing a ball against the
floor” (0.568) (see Table 5).

The structure coefficients of the discriminant functions
show that the functions are considerably related to the level
of proficiency in exercise 4 “Throwing a ball forward-upward
standing with the left side to the throwing direction” (r=0.664;
the first function), exercise 2 “Throwing a ball forward-up-
ward standing feet apart” (r = -0.732; the second function),
exercise 5 “Throwing a ball at a target 3 m away” (r = 0.565;
the third function). The analysis of the coeflicients shows that
the level of proficiency in exercise 4 “Throwing a ball forward-
upward standing with the left side to the throwing direction”
has the greatest effect on the process of throwing movement
skills formation in boys aged 7 to 10. For boys aged 8 to 10,
such an exercise is “Throwing a ball forward-upward stand-
ing feet apart’, and for boys aged 9 to 10, such an exercise is
“Throwing a ball at a target 3 m away” (see Table 6).

Based on the results of classification of the age-specific
features of throwing movement skills formation in boys aged
7 to 10, it was found that objects were correctly classified in
74.8% of cases (see Table 8). The group means (Functions at
Group Centroids) for boys aged 7 to 10 show that the results
of boys aged 7 are at the positive pole (1.223), while the
results of boys aged 9 are at the negative pole (-1.734) (see
Table 7). The graphic material provided in Figure 1 shows
the density of the objects, a distinct boundary between the
classes, and features in throwing movement skills formation
in boys aged 7 to 10.

Canonical Discriminant Functions

Ages 7 to 10
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R 8
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O10
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Function 1

Fig. 1. Canonical discriminant functions. A graphical display of
the results of classification of the age-specific features of throwing
movement skills formation in boys aged 7 to 10: = — centroids for

groups aged 7, 8, 9, and 10.

Discussion

The study assumed that discriminant analysis would
make it possible to determine the age-specific features of
throwing movement skills formation in boys aged 7 to 10. The
results obtained allow to accept the assumption that it is pos-
sible to use the discriminant function to assess the age-specif-
ic features of throwing exercise skills formation in boys aged 7
to 10 and supplement the data on the use of the discriminant
function in classifying students by their motor activity (Mili¢
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etal, 2011; Gert-Jan de Bruijn, & Benjamin Gardner, 2011;
Lulzim, 2013). Also, as in the studies by Medko and Khudolii
(2021), Marchenko et al. (2021, 2022), we observed a high
discriminative and prognostic ability of the obtained func-
tions in the assessment of children’s motor fitness.

The verification of the canonical functions shows their
statistical significance, and the structure coeflicients indicate
the exercises that have an accentuated effect on throwing
movement skills formation in boys aged 7 to 10. The dis-
criminant analysis resulted in obtaining new data showing
that the level of proficiency in exercise 4 “Throwing a ball
forward-upward standing with the left side to the throwing
direction” has the greatest effect on the process of throwing
movement skills formation in boys aged 7 to 10. For boys
aged 8 to 10, such an exercise is “Throwing a ball forward-
upward standing feet apart”, and for boys aged 9 to 10, such
an exercise is “Throwing a ball at a target 3 m away”. This
confirms the conclusions of Barnett et al. (2009, 2016), Cools
etal. (2011) on the importance of pointing out object control
skills (throwing movement skills) as well as of pedagogical
approaches in teaching FMS.

The data obtained supplement the results of the studies
by Mathisen (2016), Nurulfa et al. (2021), Fernandez-Valero
et al. (2021) on the importance of ball exercise performance
skills development in children, confirm the data of Akbar
et al. (2021), Basman (2019), Iermakov et al. (2021) on the
importance of FMS formation in children and adolescents as
well as the data of Suprun et al. (2021), Shueva et al. (2021),
Djordjevic etal. (2021) on the content component of learning.

The use of programmed learning in the process of
throwing movement skills formation had a positive effect on
both the effectiveness of mastering the movements by and
increasing the motor activity of boys aged 7 to 10. The fore-
going confirms the data on the need to combine the process
of FMS formation with increasing the motor activity of chil-
dren (Hulteen et al., 2018; Kalaja et al., 2010; Lai et al. 2014).

Conclusions

Discriminant analysis made it possible to determine the
age-specific features of throwing movement skills formation
in boys aged 7 to 10; answer the questions to which extent
the differences in the effectiveness of skills formation in boys
aged 7 to 10 are significant; which motor tasks are the most
specific to boys aged 7, 8, 9, 10; which class an object belongs
to based on the values of discriminant variables.

It was established that the level of proficiency in exercise
4 “Throwing a ball forward-upward standing with the left side
to the throwing direction” has the greatest effect on the pro-
cess of throwing movement skills formation in boys aged 7 to
10. For boys aged 8 to 10, such an exercise is “Throwing a ball
forward-upward standing feet apart’, and for boys aged 9 to
10, such an exercise is “Throwing a ball at a target 3 m away”.
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PO3MNMI3HAHHA OBPA3IB: BIKOBI OCOBJINBOCTI ®OPMYBAHHA
OCHOBHUX PYXOBUX HABUYOK Y LLKOJNIAPIB MOJ1IOALINX KJTIACIB

Ipuna IOnax'45P, Onpra IBamenko'*#?, Mukoma Hocko**5¢?, ¥0nisza Hocko?ABCP

'XapkiBcbkuil HallioHa/IbHUI Nefaroriunamii yHiBepcuret imeHi I. C. CkoBopopu
*Hanionanpanit yHiBepcuteT «UepHiriBcbkmit koneriym» imeni Tapaca IlleByenka

ABTOpCBHKMIT BKIAM: A — FU3aiiH ZOCTIIKeHHsT; B — 36ip ganux; C - crarananis; D - migroroska pykomucy; E - 36ip xoruTis

Pedepar. Crarrs: 7 c., 8 Tabn., 1 puc., 37 mxeper.

MeTa po60TH — BU3HAYNTH BIKOBi 0COO/MMBOCTI POpMyBaHHS OCHOBHUX PYXOBMX HABMYOK Y IIKO/LAPiB MOTIOAIINX K/IACiB.

Marepianu i MeTogu. Y BoCIi)KeHHI IPUITHAN Y4acTh XJIOMYNKY 7-10 pokiB (7 pokiB — 24 4or.; 8 pokiB — 28 4oi.; 9 pokiB —
35 4or.; 10 pokiB - 36 yo.). [lity Ta ixni 6aTbKy a00 3aKOHHI oniKyHu 6y1u oBHicTIO iHpopMOBaHi Ipo Bci 0co6MMBOCTI KOCTI-
IPKEeHH:, 3T0y 6Y/I0 OTpUMaHO Bif ycix 6arbKiB. [IpoTokon gocnifkeHHs 6YB 3aTBep/pKeHnit ETHYHIM KOMITeTOM yHiBepCUTeTY.

JocnimkyBanucst 0cOOMMBOCTI HABYAHHs METAHHIO M’s4a Y BEePTUKA/IbHY LIi/Ib XJIOM4YMKiB 7-10 pokiB. PiBeHb HaB4eHOCTI
KI/IKOBUX BIIPAB Y 3aHATTI OLI{HIOBABCS a/IbTEPHATYBHUM METOZIOM («BMKOHAB», «He BIKOHAB»), PO3PaXxOByBaacs BiporifHiCTb
BUKOHAHHA BIIpaBy (p = n/m, e n — KiZbKIiCTb YCHIIIHO BUKOHAHMX CIIPO0, M — 3arajbHa KiIbKIiCTb cpo6). Y HaBUaHHI X/I0II-
4MKiB 7-10 POKiB BUKOPUCTOBYBaBCH METOJ, aITOPUTMIYHIX PO3NOPAKeHb. MaTepiann JOCIKeHHS OllpalibOBaHi B IIporpami
cTarucTuyHoro aHanisy — IBM SPSS 20. bys npoBefieHnit AucKpyMiHaHTHII aHAi3.

Pesynbraru. BcraHOB/IEHO, 1110 TIepIa KaHOHIYHA (QYHKIIis TOSCHIOE Bapiallilo pesynbratis Ha 64,5%, a gpyra — Ha 34,4%, 110
CBiTYMTB PO iX BUCOKY iHpOpMaTUBHICTD (1, = 0,762; 1, = 0,652). MaTepianu aHami3y KaHOHIYHUX (YHKIIil BKa3yIOTh Ha CTUTHC-
TUYHY 3HAYYIiCTD IepuIoi i Apyroi kaHoHiyHOI pyHKLil (A, = 0,236; p, = 0,001; A, = 0,5633; p, = 0,001). Ilepiua i gpyra dyHkIisa
MaloTh BUCOKY IMCKPMMiHAHTHY 3/IaTHIiCTb i 3HaYeHHA B iHTepHpeTallii BiffHOCHO reHepasbHOI CYKyITHOCT.

BucHoBku. JJUCKpUMiHaHTHMIT @aHaIi3 JO3BO/IMB BU3HAUUTH BiKOBi 0c0OMMBOCTI pOpMyBaHHSA KMIKOBUX HABUYOK Y XJIOII-
4uKiB 7-10 poOKiB; laTH BifNIOBilb HAa IMUTAHHA HACKUIBKY JJOCTOBIPHO PI3HUTHCA Pe3yNIbTaTUBHICTD GOPMYBAHHS HaBUYOK Y
XJIOMYMKiB 7-10 pOKiB; AKi PyXOBi 3aB/IaHHA € HalOi/1pII XapaKTePHi /1A XIOMYMKiB 7, 8, 9, 10 pOKiB; 10 AKOTO K/Iacy HaleXNTh
00’€KT Ha OCHOBI 3HaYeHb IUCKPUMIiHAHTHMX 3MiHHMX.

BcraHoBiieHo, 1110 piBeHb HaBUeHOCTI Bpasi 4 «Kuaky M's4a Bliepe-yropy 3 BUXIiJIHOTO [OJIOKEeHHs CTiiiKa JIiBYM OOKOM y
6ik MeTaHH:» Ma€ HalOUIbIINIT BIUIMB Ha Ipolec popMyBaHHA HaBIMYOK KMAKOBMX PYXiB y X/IOMYMKiB 7-10 pokis. Iy xmomyn-
KiB 8-10 pokiB Tako BIpaBoio € «Knpku M’si4a BIiepe-yropy 3 BUXIiJHOTO MOJIO>KEHHsI CTiliKa HOTY Hapi3sHO», a /IS X/IOIYMKIB
9-10 pokiB — «Kupgku M’s14a y 1jisib 3 Bigcrani 3 M».

Knro4oBi cmoBa: 0CHOBHi pyX0Bi HaBUYKM, XJIOTYMKY, JMCKPYMIHAHTHUI aHATIi3.
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Abstract

The study purpose was to look into the production of scientific publications on the Philosophy of Sports and

Physical Education.

Materials and methods. Scopus and Web of Science databases and various bibliometric indicators such as global
publication trends, most active authors, number of citations, and author keywords were used to collect publications.
Results. A total of 1103 publications on the philosophy of sport and physical education were found from 1981

to 2021. This review used data in comma-separated values (CSV) format for Scopus, which was then exported to
Microsoft Excel and text documents in WoS format, as well as ScientoPy software. The research findings provide
information that, from 1981 to 2021, publications experienced a fluctuating trend in quantity. Starting in 2016,
publications have reached double digits, with the number of publications reaching 71 documents. The United

States is listed as the most productive country with a number of published documents as high as 226 academic
scientific works. Ryall, E., University of Gloucestershire, United Kingdom, became the most prolific author with a
total of 33 publications. The Department of Philosophy in the United States is at the forefront of publications with

39 documents.

Conclusions. A number of limitations in this study are unavoidable. First, the research method used by researchers is
not completely perfect, including how to find documents, categorize documents, and document provider databases,
which cannot be ignored. Researchers believe that this scientometric research provides important information about
future research directions in the philosophy of sport and physical education.

Keywords: publication trends, sport, physical education, scientometric.

Introduction

Sport is like a drug and an opiate for humans to fulfill
some desires in life, such as entertainment, economy, social,
and health. Modern sports have become a powerful magnet
in the joints of human existence, especially for some groups
who believe sports to be a religion (Sofyan et al., 2021). Phys-
ical and mental health sustains human life and goes hand
in hand with ethics with the aim of fulfilling human beings
as best as they can (Bodin & Sempé, 2011). Placing human
movement in the context of a complete and meaningful hu-

© Sofyan, D., Abdullah, K. H., & Hafiar, H., 2022.

" Croper

&3

/ TMOB

: @ TOB 0BC

[
=

=]

man life (Letson, 2018). Sport, for many fans, is also more
than just playing a game (C. A. Williams, 2014). Fair play
forms a subset of general moral or social values that are
applied to, and taught through, sport and physical activity
(Butcher & Schneider, 1998). Sports (especially team sports)
are often presented as effective vehicles for integration in the
South (Bain-Selbo, 2008). This shows that the position of
sport has become an important element in human life as an
essential need.

Today, sports and physical education have become part
of the lifestyles of the world’s people. Lifestyle Sport Activi-
ties (LSA) have a place in contemporary society as a modern
part of sports culture (Gilchrist & Wheaton, 2017; Janeckova
etal., 2021). Young people’s commitment or interest in phys-
ical activity or sport is strongly shaped by their school expe-
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rience in physical education (Griggs & Fleet, 2021). Sports
and physical education are packaged in the educational cur-
riculum and include compulsory subjects at every level of
education, from elementary school to high school. This also
proves that sports and physical education are on the same
level as other subjects and should not be marginalized.

Due to the importance of sport and physical education,
research has been carried out on most of the topics related to
sport as a drama (Kreft, 2012), transgender athletes (Gleaves
& Lehrbach, 2016), national identity formation (Morgan,
1997), competition (Katz et al. al., 2021; Nguyen, 2017), eco-
nomics (Davies, 2010; Drewes et al., 2021), culture (Ekholm
& Sol, 2020; J. Williams, 2011), education (Fasting et al.,
2014; Hager, 2016), marketing (Mackreth & Bond, 2020;
Tsiotsou, 2016), management (Chelladurai, 2018; Emery et
al., 2012), tourism (Shipway, 2011; Weed, 2020), industry
(Vamplew, 2016; Zhan, 2016 ), politics (Liston et al., 2013;
Strittmatter et al., 2018), migration (Maguire, 2008; Orlows-
ki et al., 2016), student-athlete (Monda et al., 2016; Weber
etal, 2019 ), college (Loland & McNamee, 2016; Won et al.,
2013), women (AlKhalifa & Farello, 2020; Scelles & Pfister,
2021), children (Hibshman et al., 2021; Karlsson et al., 2021),
recreational education (Cottrell & Cottrell, 2020; Rodrigues
& Payne, 2015), values (Grohs et al., 2019; Woratschek et
al,, 2014), drugs (Krieger et al., 2018; Moston et al., 2012),
health (Schulenkorf & Siefken, 2018; Walsh et al., 2019). Fo-
cus on different aspects depending on the relationship and
expertise of each researcher to obtain information that can
improve civilization. Therefore, sports and physical educa-
tion require collaboration from various parties.

The development of science and technology in recent
years has brought tremendous changes in society (Sajana
& Krishnamurthy, 2017). Science can be defined as a social
activity oriented towards characterizing a field of knowledge
through observation and measurement (Moral-Muoz et al.,
2020). Scientific publications are a kind of written material
that contains information about scientific activities, both in
physical and electronic form, which is equivalent in a com-
puterized database (Davarpanah & Aslekia, 2008).

Public interest in scientometrics has decreased signifi-
cantly in recent years (Garfield, 2009). Therefore, it is im-
portant to conduct many studies related to scientometrics in
order to provide researchers with information regarding the
publication trend of certain topics in research. This research
aims to analyze scientometrics, which is a technique of mea-
suring, evaluating, and analyzing science, technology, and
innovation. The combination of scientometrics and social
network analysis has made a strong case in favor of research
collaboration (Ceballos et al., 2017).

Scientometrics is the development of quantitative re-
search methods for the study of the development of science
as an information process (Mingers & Leydesdorff, 2015;
Nallimov & Mulcjenko, 1971). Scientometrics is the quanti-
tative study of science, communication in science, and sci-
ence policy (Hess, 1997; Mohan & Kumbar, 2021). A data-
base system that stores and retrieves structured data (Sofik &
Rahman, 2021). Scientometrics has progressed very far from
the sociology of science and is closer to library and informa-
tion science (Leydesdorft & Milojevi, 2015a). Scientometric
analysis is needed to gain a deeper understanding (Lai et
al,, 2017). The new methods (e.g., visualization techniques)
developed by these researchers are partly derived from and

have also been adopted by scientometricians (Leydesdorft
& Milojevi, 2015b). Scientometrics often uses statistical and
mathematical methods to analyze scientific literature quan-
titatively and qualitatively (Nath & Jana, 2021).

Scientometrics is a powerful tool for investigating
trends and the gradual evolution of scientific results (Nyika
et al,, 2021). Sophisticated analysis in any scientific field is
a tedious job that a researcher needs to do at the beginning
of developing any topic (Orlova & Titova, 2021). Social net-
work analysis provides the basis for the graphical representa-
tion and quantitative analysis of the interactions of complex
social systems (Virués-Ortega et al., 2011). Scientometrics
describes a comprehensive picture of research activity in
the field and is able to present existing trends supported
by quantitative data (Ramy et al., 2017). Tang et al. (2020)
provide an objective perspective on the transmission and
evolution of scientific knowledge at various levels.

Scientometrics analyzes the quantitative aspects of the
production, dissemination, and use of scientific informa-
tion with the aim of achieving a better understanding of the
mechanisms of scientific research as a social activity (Chel-
lappandi & Vijayakumar, 2018; Gonzales et al., 2021). Scien-
tometric and bibliometric analysis have many applications
in the field of library and information science to observe
research trends in terms of subjects, core journals, author
productivity and authorship patterns, etc., to create new sub-
scription policies for the future (Velmurugan & Radhakrish-
nan, 2015). Scientometric data helps in evaluating the scope
and progress of scientific research and is also a guide in as-
sessing the standards and excellence of scientific research
productivity (Wani & Zainab, 2017). Scientometrics is the
systematic study of scientific publications, including their
impact and content (Young et al., 2015). Scientometrics is
the quantitative analysis of scientific activities’ inputs, out-
puts, and processes using mathematical statistics, computa-
tional technology, and other mathematical methods (Zhou
etal., 2019).

Although sport and physical education are very impor-
tant, there are no scientometric analytical studies to analyze
the dynamics of research and trends in the publication of the
philosophy of sport and physical education globally. There-
fore, for this study, the research question considered is what
are the main journals, countries, institutions, authors, and
authors’ keywords on the philosophy of sport and physical
education in the research articles published between 1981
and 2021 on the Scopus database and the Web of Science
(WoS)?

We consider that this article contributes to expanding
knowledge of the latest publication trends in sports philoso-
phy research and physical education, which can be used by
readers, researchers, and scholars to enable increased re-
search studies related to the philosophy of sport and physical
education. For researchers, this document provides an over-
view of the research to be carried out related to the philoso-
phy of sport and physical education. This study includes: (1)
identifying popular journals, representative countries, and
key institutions in the field of research on the philosophy
of sport and physical education; (2) analyzing the author’s
keyword base and influential topics related to the philosophy
of sport and physical education; and (3) uncovering how
the primary author keyword has evolved over the last few
decades in various fields.
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Table 1. Documents discovered

Sources Conferel'lce Article Review Proceeding Paper Total
Proceeding
WoS 0 (0.0%) 615 (74.5%) 4 (0.5%) 27 (3.3%) 646 (78.3%)
Scopus 7 (0.8%) 154 (18.7%) 18 (2.2%) 0 (0.0%) 179 (21.7%)
Table 2. Final docuement
Conference . . .
Sources . Article Review Proceeding Paper Total
Proceeding
WoS 0 (0.0%) 613 (85.1%) 4 (0.6%) 27 (3.8%) 644 (89.4%)
Scopus 40.6%) 64 (8.9%) 8 (1.1%) 0 (0.0%) 76 (10.6%)

Materials and methods

The number of publications in any field of study aided
in persuading scholars to collect relevant data (Abd Aziz
et al,, 2021). In bibliometric analysis, the total amount of
metadata that must be met in order to be studied varies
substantially. The number of metadata numbers that can be
used for bibliometric analysis, as well as the minimum and
maximum metadata standards that can be evaluated, are not
stated (Sofyan, 2022). From a scientometric standpoint, this
study employs information framework mapping methods
to examine the research situation and organize the current
theoretical structure (Abdullah, 2021) in order to properly
understand the patterns of philosophy of sport and physical
education. Itis critical to define the research objectives early
on in this review (Abdullah & Abd Aziz, 2021). A scien-
tometric analysis database of research and publications was
constructed using the bibliographic repository Scopus and
the Web of Science (WoS) (Faisal et al., 2020; Gandia et al.,
2019). Scientometric indicators including publication and
distribution trends, topics, journals, and articles cited were
analyzed (Li et al., 2016). This study used the scientometric
methodology (Martynov et al., 2020) and the visualization
tool ScientoPy to analyze extensive bibliographic metadata
related to research on sports philosophy and physical educa-
tion. ScientoPy can process datasets from two main biblio-
graphic databases: the Clarivate Web of Science (WoS) and
Scopus (Ruiz-Rosero et al., 2019).

ScientoPy is a Python script that automatically gener-
ates and reports on the main topic (based on the author’s
keyword), author and publication country and institution,
along with related documents. This automated data synthe-
sis avoids the potential for bias as in individual studies. It
has been proven that the results obtained in processing dif-
ferent data have helped researchers a lot (Cruz-Ordonez et
al., 2018; Ruiz-Rosero et al., 2017). The tool used to analyze
the bibliography of the document is a different literature
review script called ScientoPy (Pabon et al., 2020). However,
analysis of author names (such as a primary list of authors)
carries a risk of bias in the study due to possible name simi-
larity. The authors of this review acknowledge and warn of
possible similarities between the names of the authors of the
document, which is part of the limitations of bibliometric
studies. Therefore, not all authors and databases currently
have a unique author identifier, such as the ORCID, associ-
ated with all entries.

Data Pre-processing

Dataset determination of the dataset. The dataset is dis-
played with the tools that perform the data processing. It is
important to define this data as the first step of this process,
because it is the source of information processing. For this
reason, it was decided to search for scientific publications
both in the Scopus database (Burnham, 2006) and in the
‘WoS database (Web of Science) (Cruz-Ordonez et al., 2018).
Next, the search criteria used for the database are displayed:
TITLE-ABS-KEY (“philosophy of sport” OR “philosophy of
physical education”).

The keyword terminology is familiar and not new, es-
pecially for researchers in the fields of sports and physical
education. It is possible to find large amounts of published
data, such as in other, more well-known topics and fields.
The conjunction “OR” has also been used to search for publi-
cations whose authors did not use the acronyms “philosophy
of sport” or “philosophy of physical education” in terms that
matched the terminology. This data was taken on January
8, 2022, and Table 1 shows the total number of documents
found in both databases according to the type of document.

Duplication and simplification

It is possible that out of the total documents shown in
the previous dataset assignment section, there are duplicates
in the database, which means the same documents in both
databases. For this, the Scientopy tool uses a data pre-pro-
cessing technique that removes all duplicate articles. Table 2
shows that, in total, 704 duplicate samples were found. An-
other function of this first technique is the simplification
of the author’s name. A common problem that has been
noticed in publications is the inconsistency of the author’s
name and surname. Through pre-processing, ScientoPy is
able to simplify the special characters in names, accents,
and abbreviations used. Abbreviations or simplifications of
names can also be seen in other topics such as countries,
keywords, or institutions, so it is advisable to define each
country through one terminus for further processing.

Table 3 shows a brief pre-processing table created by Sci-
entoPy. This table describes the input data set, including in
the second column (Number) the number of publications af-
ter and before the duplicate removal filter per database, and
the third column (percentage) relative percentages (see table
description for detailed information on these percentages).
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Table 3. Pre-processing of data

Data Retrieval Document Percentage

Loaded papers 1103

Omitted papers by document type 278 2,52%
Total papers after omitted papers 825

removed

Loaded papers from WoS 646 7,83%
Loaded papers from Scopus 179 2,17%
Duplicated removal results:

Duplicated papers found 105 1,27%
Removed duplicated papers from 2 0,03%
WoS

Removed duplicated papers from 103 5,75%
Scopus

Duplicated documents with different 50 4,76%
cited by

Total papers after rem. dupl. 720

Papers from WoS 644 8,94%
Papers from Scopus 76 1,06%

Loaded documents represent the total number of docu-
ments loaded from both databases. Papers omitted by docu-
ment type is the number of documents outside the default
document type filter (including conference papers, articles,
reviews, proceedings papers, and printed articles only). The
paper after the omitted document is removed is the number
of documents in the default document type filter. Papers
loaded from WoS/Scopus are the number of documents
from each database after the omitted documents have been
deleted. Duplicate documents found are the number of du-
plicate documents that have been found and deleted. Dupli-
cate documents removed from WoS/Scopus are the number
of documents deleted from each database after deletion of

duplications. The total number of documents after double
deletion is the number of documents after the deletion of
duplicates by pre-processing. Finally, the documents from
WoS and Scopus are the total number of documents from
WoS and Scopus, respectively, after the deletion of duplica-
tion. The delete-duplication filter used by ScientoPy is based
on a DOI match or if the DOI is not in the document title
and the document’s first author’s last name matches.

Results

In this section, the researcher conducts and presents
an analysis of the process that allows one to understand the
current research situation in the field of sports philosophy
and physical education and the expected publication trends
for future research.

Tracking document types

Figure 1 describes the types of documents that are
traced through ScientoPy. This kind of document represents
research work with higher SJR (Scimago Journal Rank) and
JCR (Journal Citation Reports) indicators. Documents such
as book chapters, brief surveys, letters, notes, books, edito-
rials, erratums, reports, retracted documents, meeting ab-
stracts, corrections, software reviews, and hardware reviews
are excluded. However, by modifying the ScientoPy global
settings file, we can adjust the filter for this document type.

Articles are the most tracked types of documents, with
the number of publications as many as 667 manuscripts,
with an AGR of-1.0. This indicates that the number of docu-
ments published on a topic experiences a negative trend or
decreased growth. This means that the type of article doc-
ument experiences a difference in the average number of
documents issued per year compared with the previous year.
Book chapters are the second largest type of document, with
a total of 73 manuscripts. followed by the third, fourth, and
fifth types of documents, namely 45 proceedings papers,
12 article reviews, and four conference papers.
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The growth of publications on the philosophy
of sport and physical education

Figure 2 depicts the expansion of both databases and
demonstrates the strength of research in the fields of sports
philosophy and physical education.

This encourages researchers to continue to invest in
ways of thinking and perspectives related to the study of
the philosophy of sport and physical education, so that an
open discussion space is possible for thinkers, research-
ers, and practitioners of sports and physical education. It

can be clearly noted that the publication contribution to
the WoS database experienced a positive publication trend
when compared to the Scopus database. This means that the
trend of publications in WoS tends to increase even though
it fluctuates, but it is not significant. The peak of publica-
tion occurred in 2016, when 71 documents were published.
Meanwhile, the trend of publications in Scopus tends to be
flat, and there has never been a number of publications ex-
ceeding ten documents per year. However, Scopus is a data-
base that publishes academic work related to the philosophy
of sport and physical education.
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The most productive countries in article publication

A list of countries with the most related publications
has been created. Figure 3 shows the top ten countries, along
with the number of documents issued per year. Country
analysis makes it possible to determine which country has
the most influence on the philosophical themes of sports and
physical education. The figure shows that among the coun-
tries with the most publications on sports philosophy and
physical education, the United States has 266 publications
with an average growth rate (AGR) of 1.5% per year. This
shows how the number of documents published on a topic
has grown (positive number), meaning that the United States
of America experienced a difference in the average number
of documents issued per year compared with the previous
year. Second, England, with 79 publications, and Canada,
with 62 publications. Only these three countries have pub-
lished academic scholarly works of more than 50 documents
each. However, the Czech Republic has shown a favorable
and influential trend in recent years.

The most active institution and with the most publications

Each author appearing in a publication is associated
with an institution. Scientopy also makes use of this infor-
mation in the process. Being able to identify which institu-
tion is most representative in the thematic area is an aid for
researchers in selecting a research station or joining some of
their academic programs or research projects. This analysis
gives prestige to the institution and encourages others to
continue to publish it to achieve an outstanding position.
Figure 4, 5 shows the main institutions that have published
on the theme of sports philosophy and physical educa-
tion. The Department of Philosophy in the United States of
America became the leader in terms of publication with 39

documents with an average growth rate (AGR) of 0.0 per
year. This shows how the number of documents published
on a topic did not have significant growth, meaning the De-
partment of Philosophy Philosophy does not experience a
difference in the average number of documents issued per
year compared to the previous year. The average document
per year (ADY) also did not experience a positive or nega-
tive trend, meaning that the average number of documents
published within the time frame for a particular topic did
not change significantly. The percentage of documents in
recent years (PDLY) also did not experience a positive or
negative trend.

The second position is held by Pennsylvania State Uni-
versity, from the United States, with a total of 25 documents
with an AGR of-1.5. This shows how the number of docu-
ments published on a topic experienced a negative trend
or decreased growth. This means that Pennsylvania State
University experienced a difference in the average number of
documents published per year compared with the previous
year. ADY of 1.0 experienced a positive trend, meaning that
the average number of documents published within the time
frame for a particular topic increased. Meanwhile, PDLY
experienced a positive trend and a surge, with a value of 8.0.

The third position, Norwegian School of Sport Sciences,
from Norway, with a total of 14 documents with an AGR
0f-0.5. This shows how the number of documents published
on a topic experiences a negative trend or decreases growth.
This means that the Norwegian School of Sport Sciences
experienced a difference in the average number of docu-
ments published per year compared with the previous year.
An ADY of 1.5 experienced a positive trend, meaning that
the average number of documents published within the time
frame for a particular topic increased. Meanwhile, PDLY
experienced a positive trend and a significant spike, with a
value of 21.4.

Dept Philosophy, United States

Penn State Univ, United States
Norwegian Sch Sport Sci, Norway
Dept Kinesiol, United States

Dept Philosophy, Canada

Creighton Univ, United States

Calif State Univ Fullerton, United States
Univ Valencia, Spain

Langara Coll, Canada

Open Univ, United Kingdom

Sydney, Australia

Morningside Coll, United States

Univ Gloucestershire, United Kingdom
Univ Nottingham, United Kingdom
University Pk, United States

Cardiff Univ, United Kingdom

Dept Philosophy, United Kingdom
Tilburg Univ, Netherlands

Univ Turku, Finland

Univ Western Ontario, Canada 25%

0%

Em Before 2020
[ Between 2020 - 2021

Total number of documents, with percentage of documents
published in the last years 2020 - 2021

20 25 30 35 40

Fig. 4. The most influential institutions in the publication of the philosophy of sport and physical education
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Fig. 5. Reputable scientific sources

Authentic scientific sources

Reputable scientific sources are certainly the goal of re-
searchers to include their scientific works or research that
has been carried out so that their work gets high apprecia-
tion and has a high impact on the development of science,
especially in the philosophy of sports and physical educa-
tion. Reputable scientific sources also have a high impact.

The Journal of the Philosophy of Sport from the Taylor
and Francis Group is the scientific source with the high-
est number of publications, namely 445 documents. In this
scientific source, Simon, R.L., from the United States, is the
author with the highest number of citations, namely 107 ci-
tations in 2000 with the article title “Internalism and inter-
nal values in sport” Sport Ethics and Philosophy from the
Taylor and Francis Group is in second place with 32 pub-
lications. In this scientific source, Kretchmar, S., from the
United States, is the author with the highest number of cita-
tions, namely 17 citations in 2007 for the article “Dualisms,
dichotomies, and dead ends: limitations of analytic thinking
about sport” While in third place is “Philosophy of Sport:
Key Questions from Bloomsbury, London,” with a total of
29 publications.

The most prolific author on the topic of sports
philosophy and physical education

ScientoPy can also help researchers find the most repre-
sentative authors on their topics and cite them in their con-
tributions or have references for related works. Table 4 shows
the top ten most prominent authors for their contributions
to the philosophy of sport and physical education. The table
also determines the growth rate (AGR) and h-index of each
individual. The opportunity to cite important authors in our
investigation facilitates this dissemination, as well as scien-
tific recognition. Among the main authors is Ryall, E., of the
University of Gloucestershire, UK, with a total of 33 docu-
ments published.

Discussion

As described above, Scientopy has the ability to provide
information in terms of the total number or percentage of
documents, as well as some topics or search arguments from
publications, such as keywords that appear in each publica-
tion. Please note that, as a researcher, keywords and citations
generate links to other related publications. Figure 6 shows
another way to graphically represent using a ScientoPy tool
called WordCloud. This graph is made possible thanks to
Python, which has a library that allows you to randomly
draw word clouds, giving them the most significant size. In
this section, the main keywords defined in the philosophy
of sport and physical education will be analyzed. For this
reason, it is advisable to group similar terms into groups,
such as “sports” and “sports”, or singular and plural words
such as “games” and “games”. This type of manual exercise
helps organize information better and avoid duplication in
terms of usage.

Based on the picture, the three most used keywords are
“sport philosophy”, with 66 keywords, “sport” with 64 key-
words, and “games” with 29 keywords. We present 18 im-
portant keywords that serve as an aid in knowing which
to choose for the document in our investigation. Scien-
toPy makes it possible to visualize any desired number of
keywords.

Using VOSviewer, this study investigated the emergence
of the author’s keywords and produced a graphical visu-
alization (see Figure 7). The way keywords are related or
appear together in a data set is referred to as co-occurrence.
This analysis is critical for researchers to comprehend the
genesis of keywords and interpret the results in the context
of a specific research question. In general, network visual-
ization, overlay visualization, and density visualization can
be used to depict term co-occurrence. 1087 keywords have
been detected. The minimum number of occurrences of the
keyword is at least four times. Found 28 keywords meeting
the threshold.
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By analyzing the top author’s keywords with the high-
est AGR, this software can find trending subjects (Sofyan &
Abdullah, 2022). Figure 8 depicts a plot of the evolution of
the most popular trending topics in philosophy of sport and
physical education. This evolution plot plots the cumulative
number of documents (on a logarithmic scale) versus the
year of publication on the left side. Figure 8. Top 10 trending
topics based on the author’s keyword.

Thus, the first row on the X-axis represents the year the
topic research began, and the last line on the Y-axis repre-
sents the total number of documents published for each top-
ic. The Y-axis on the right represents each topic’s AGR for the
2020-2021 period, and the X-axis represents the PDLY. We
can use this graph to determine which topics have a higher
AGR and a higher PDLY. As a result, the trending topic with
the greatest absolute growth is “games,” while the trending
topic with the greatest relative growth is “striving play”.

Conclusions

The philosophy of sport and physical education is a
growing theme that has generated research impact in recent
years, especially on the topics of philosophy of sport and
sport and play. Thanks to the ScientoPy tool, the goal has
been achieved through scientometric analysis based on WoS
and Scopus databases.

The country with the most research contributions to the
philosophy of sport and physical education was the United
States. The keyword most used by the authors was “philoso-
phy of sport,” and the author with the most contributions was
Ryall, E., University of Gloucestershire, UK. The philosophy
of sport and physical education represents an important
trend in all areas, and it is hoped that the research curve will
continue to grow. Bibliometric analysis contributes to the
art of new works, in addition to acknowledging the different
contributions made by authors, institutions, and countries.
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OUT0OCOoDIA CMNMOPTY TA OIBUYHOIO BUXOBAHHA: OLLIHKA
TEHOEHLUIN Y NYBJIKALIAX 3A YOTUPU BECATUNITTA
METOAAMU HAYKOMETPUYHOTIO AHANI3Y

HaBi Coppan'*P, Xaitpyn Xadesag A6gynna*P, Xanni Xagpiap*-P

'YuiBepcurer MaitaneHKa
*YuiBepcuret Texnonoriit MARA
*YuiBepcuret ITamkamkapan

ABTOpCBHKNMIT BKIIAM: A — FU3aitH JOCTIIKeHHsT; B — 36ip ganux; C - cratananis; D - migroroska pykomucy; E - 36ip xomuTis

Pedepar. Crarts: 13 c., 4 Tab1., 8 puc., 87 mKeper.

MeToI0 IbOTO JOCTiIKeHH:A Oy/I0 BUBYECHHs BUIYCKY HayKOBMX IyOrikaniit Ha Temy ¢inocodii copry Ta dismunoro

BUXOBAaHHA.

Marepianu Ta MeTopu. {5t 360py my6rikariiit BukoprcToByBanu 6asu ganux Scopus Ta Web of Science (WoS), a Takox pisHi
6i6/mioMe TpMYHI HOKAa3HNUK, SK-OT: I7I06a/IbHI TeHeHIIl B IyO/TiKallisfx, HallaKTYBHIII aBTOPY, 4aCTOTA IUTYBAHH Ta ABTOPCHKI

KJIIOYOBI CJIOBA.

PesynpraTn. 3a nepiop i3 1981 o 2021 pp. 6yno sHaiifieHo 3aranom 1103 my6rikanii Ha Temy dinocodii cropty Ta disnanoi
Ky/IbTypu. Y 1IbOMY OI/IAAfii BUKOPUCTOBYBanu faHi y popmari 3HadeHp, posginennx komamu (CSV), 110 3aCTOCOBYETbCA /IS

448



Sofyan, D., Abdullah, K. H., & Hafiar, H. (2022). The Philosophy of Sport and Physical Education: Four Decade Publication Trends via
Scientometric Evaluation

0asy jaHux Scopus, AKi MOTiM ekcriopryBanu Ao Tabmuip Microsoft Excel Ta TekcToBux fokyMeHTiB y hopmari 6asu gannux WoS,
a Takox I3 14 HaykoMeTpuyHOro aHami3y ScientoPy. PesymbraTy fociipkeHHS MOKa3yoTh, 10 B nepiof i3 1981 go 2021 pp.
Hy6nif<aui'1' 3a3HaBa/IM MiHIMBOI TEHAEHIi] I[OJ0 iXHbOI KibKOoCTi. [lounnaroun 3 2016 poky, obcarn BUITYCKY Hy6)1i1<aui17[ CATHY/IN
IBO3HAYHUX YMCE/, KOMY KiNbKicTb my6miKaliil craHoBmIa 71 JOKyMeHT. Y CIUCKY HalIIPOZYKTUBHIIINMX Y IIbOMY CeHCi KpaiH
nepure Micue nocigarortsb CIIIA, me kinpkicTh 0Hy6)‘IiKOBaHI/IX TOKYMEHTIB CTAaHOBUTD 226 HayKOBO-JOCIiIHMX npanb. Haimmigni-
IIVIM aBTOPOM, Y AKOT0 3aranoM 33 my6mikaunii, cras Ryall, E., YuiBepcurer Imocrepumpa, Crionyuene Koponiscrso. Jlizepom 3a
KimbKicTio my6mikaniit — 39 okymenrTis — € paxynbret pinocodii B CIIA.

BucnoBKu. Y 1boMY JOCTiP>KeHHI HEeMMHYy4Ye HasBHA HM3Ka 00OMEXEHbD. Hacamnepen, meTop mocmifiKeHH, AKUIT BUKOPUCTO-
BYBaJIM aBTOPU HOC/IIKEHHs, He 30BCIM JJOCKOHA/INIL, Y TOMY YNMCII CIIOCOOM IOIIYKY JOKYMEHTIB, Kmacudikarii JOKyMeHTIB,
a TakoXX 0asy JaHMX ITOCTAYATbHUKIB JOKYMEHTIB, 110 He MOXKHA He OpaTy [0 yBaru. ABTOPU HOCTIKEHHs Tafjal0Th, IO Iie
HayKOMeTPUYHe JOCTIPKeHH HaJlae BaXK/IMBY iH(opMalliio oo MaiidyTHIX HapsAMKiB HayKOBO-JOCTiZHOI HifANMbHOCTI y cdepi
dbinocodii ciopTy Ta BisMIHOrO BUXOBAHHA.

KirouoBi cmoBa: TenjeHii B my6ikalisax, cnopr, ¢pisuyHe BUXOBAaHHA, HAYKOMETPUYHUIL.

Information about the authors:

Davi Sofyan: davisofyan@unma.ac.id; https://orcid.org/0000-0001-9510-7123; Department of Physical Education, Universitas
Majalengka; 45418, Indonesia.

Khairul Hafezad Abdullah: khairul085@uitm.edu.my; https://orcid.org/0000-0003-3759-6541; Universiti Teknologi MARA,
Perlis Branch, 02600 Arau Campus, Malaysia

Hanny Hafiar: hannyhafiar@gmail.com; https://orcid.org/0000-0003-2265-274X; Universitas Padjajaran, Sumedang, West Java,
45363, Indonesia

Cite this article as: Sofyan, D., Abdullah, K. H., & Hafiar, H. (2022). The Philosophy of Sport and Physical Education: Four
Decade Publication Trends via Scientometric Evaluation. Physical Education Theory and Methodology, 22(3), 437-449.
https://doi.org/10.17309/tmfv.2022.3.20

Received: 13.05.2022. Accepted: 14.07.2022. Published: 23.09.2022

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

449



ISSN 1993-7989. elSSN 1993-7997. ISSN-L 1993-7989. Physical Education Theory and Methodology. Vol. 22, Num. 3

IHCTPYKUII ANA PELLEH3EHTIB

Ileit xypHan € penensoBanuM. Opurinanpui
HAYKOBi CTaTTi, MOBiJOM/IEHHA Ta OIIALM HA[ICUTAIOTHCA
O POSINANY OJHOMY 3 pelleH3eHTiB. PelneHsyBaHHA
BiI[6YBa€TbCH 3a IOJBiHOIO ciinmor cxeMmor. CrarTi, AKi
MalTh NO3UTUBHI OLIHKM NPUIMAITHCA [0 Hy6niKaui'1’.
Pepaxuiis xypHaiy 3ammiuae 3a co6010 IIpaBo BHECTI 3MiHI
IO TEKCTY, 100 BiANOBigaTH CTaHAApTaM CTUIIO XXYPHAITY
Ta MOBMU.

TonoBHMII pefakTOp >KypHany BU3HAYa€e BifIMOBigHICTD
craTrTi mpodino XypHany, BUMOraM IO O¢pOpMICHHA
i HampaBnge I Ha pelleH3yBaHHA ¢axiBIlo, IO Mae
Hal161/1bII 6IM3bKY /IO TeMM CTaTTi HAYKOBY CIleljiaisaiiio.
PenlensyBaHHA IPOXOAUTD 3a MOJBIHOK CIIIOK CXEMOIO.

Y KOXHIill cTaTTi y mpoleci pelleH3yBaHHA 3aBXAU
POSITIANAIOTHCA:

e eTUYHI aClIeKTH;

e OpUTiHA/IbHICTH TBOPY;

o BWKIUBICTH iHpOpMaLil;

e YiTKiCTb Ta 3pO3YMIi/liCTh TEKCTY;

e [OLIJbHICTD BUKOPUCTAHH METOJIB JOCTiKEHHS;

o iHTepIpeTalisa pesynabTaTiB;

o OOIDPYHTOBAHICTb BMCHOBKIB.

TumoBuil mepiof, HeOOXiMHWUI MIJIsI MPOBeIEHHS
pelleH3YBaHHA CKIaJja€ 4 TVDKHI.

ETunuHi npuHUMnn y AianbHOCTI peLieH3eHTa

PenensenTt 3pilicHIoe HeymepejxeHe d¢axoBe
pelLeH3yBaHHA IOJaHOI IO PO3I/IANY CTAaTTi Ha OCHOBI TAKUX
NIPUHLNIIIB:

e DEIEH3eHT IOBMHEH IOBaXXaTU iHTeNEeKTya/lbHY
BJIACHICTb aBTOPIB, i pO3I/IAaTH PYKOINC CTATTi, 1IJO
HaJiIIIOB Ha peLleH3YBaHH:A, K KOHQifeHIiHNIL,
SIKMI He MOYKHA TIepefaBaTyl Il O3HalOM/IEHH 260
006roBOpeHH:A TpeTiM ocobaM, AKi He MalOTh Ha ILie
IIOBHOBA)KEHD BiJ| peflaKiiil;

e pelleH3eHT 3000B’s3aHMil AaBaTu 06 €KTUBHY
OLiIHKY BMKJIQ[ICHUM pe3yAbTaTaM J[OC/iJ>KEHHs,
IIePCOHA/IbHA KPUTMKA aBTOPA HEIIPUITYCTUMA;

e y pasi koHQIKTy iHTepeciB 3 aBTOpOM, Clif
NOBIIOMUTHN IPO L& pefaKTopa 3 IPOXaHHAM
BUK/IIOUUTY JIOTO 3 NPOLECY peleH3yBaHHA JaHOol
CTaTTi.

MoniTuka wWopo nnariaty

Pemaxuis »xypHany BBa)ka€ HENPUIHATHUM HaABHICTb
miariary B cTaTTAX (ONPWIIONHEHHA Yy IMUCbMOBI abo
eIeKTPOHHIN OpMi HAYKOBMX pe3y/nbTaTiB, OTPYMAHUX Ta
ONPVTIONHEHUX IHIIVMU 0CO6aMI, SIK Pe3y/IbTaTiB BTaCHOTO
TOCTiIKeHH: Ta/a00 BiATBOPEHH:A ONYO/IiKOBaHNUX TEKCTiB
iHIIMX aBTOPiB 6€3 BifiMOBIHOTO MOCUIAHHS).

Y cTaTTAx He JOImyCKAaeThCA:

e KOIiIOBaHHA Ta ONPWIIOJHEHHA BMKOHAHOI iHIIMM

aBTOPOM pOOOTH 5K CBOE;

 [IOCTiBHe KOTiI0BaHHs (parMeHTiB TeKCTy (Bif ppasn
Io Habopy peveHb) 6e3 HameXXHOro 0pOpPMIEHHS
LUTyBaHHS;

e BHECEHHS HE3HAYHMX IIPaBOK y CKOIiJIOBaHUIA
Marepian (mepedopMyniOBaHHA pedyeHb, 3MiHa
[OPsIAKY C/TiB B HMX TOIO) Ta 0e3 HaJIeXHOro
0(DOpM/IEHHS LIUTYBAHHS;

« IIepeKas CBOIMM CJIOBaMM UyXUX AYMOK, ifeit abo
TEeKCTy 6e3 Ha/Ie)KHOTO OpOPM/ICHHA MOCUIAaHHA Ha
IKepero.

O60B’A3KOBMM € IIOCMJIAaHHA Ha BJIacHi, paHime

omny6ikoBaHi po6OTIHL.

Pepaxuia Bigxmndge mojgaHuil pyKoOmuc, AKILO BiH
MICTUTD 3aIO3MYeHHS 3 IHIINMX MyOiKariln 6e3 HaIeXKHOTO
IIMTYBaHH:A, Ta MOXKe CKacyBaTH IyOMiKaIlilo 3a CKaprowo B
IIariaTi.

Ak nigrorysaTm peueHsito?

MonepeoHiti 0210

[Tepir Hi>X IpUITHATY a00 BIOXVMINTY 3alpOIIEHHA Ha
pelleH3YBaHHA, PO3I/IAHbTE TaKi NUTaHHA:

o UYm BigmoBimae cTarTd Baminm creiamisamii?
[IpuitmaiiTe 3alpoOlLIeHHS, AKIIO BM BIIEBHEHI, 110
MOYKeTe HalaTy SIKiCHUIT OIS/,

o Yu ey Bac koHKT iHTepeciB? [JariTe BinmoBinb Ha
L€ MATaHHA.

o Ynm e y Bac yac? PenensyBaHHA MOXe BMMararu
6araTo 4acy — IepuI HDX IPUIIMATy 3alpOIIEHHS,
[epeKOHAITeCs, 110 B MO>KeTe BUKOHATI POOOTY 1O
BKa3aHOTO CTPOKY.

JariTe BifmOBiAb Ha 3ampollleHHA, AK TiAbKU BU
3MOXKeTe. 3aTpMMKa BiJIOBifji CcIOBiNbHIOE mpolec
posrAny maTepiany. fAKilo BM BiXMamTe 3alpoLIEHH:,
3a MOX/IMBOCTI, HajaiTe IPOMO3MUILIii albTePHATUBHUX
PElIeH3EHTIB.

SIKmo BU npuiiMaEeTe 3alpOLIEHHS, TO B IIOBUHHI
po3IIAzaTH Marepianm sK KOHQifeHIiHI JOKYMEeHTH.
Ile osHavae, 1[0 BM He MOXX€TE MONIMUTUCA HUMMU 3 KUM-
HeOyab 6e3 IolepeHbOro HO3BONY pefakTopa. OcKinmbku
eKCIIePTHMIT Or/IsAf, € KOH(DieHL[iTHMM, BM TaKOX He
[IOBVHHI ItepefaBaTyt inopMallio mpo pereHsio 6yab-Komy
6€3 J03BO/TY PEFAKTOPIiB Ta aBTOPIB.

[To-mepure, mpo4yuTaiiTe CTAaTTIO, a MOTIM 3pO6ITH
nepepBy. PosrnAHbTe CTaTTIO 3 B/IaCHOI TOYKM 30pYy.
IlepexoHnaiitecs, 10 BM 3Ha€Te KpuUTepili OLiHKM CTATTi,
3aIPOIIOHOBAHI Ky pHA/IOM.

Oans0

Bama peneHsia momoMo)ke pefaKTOpOBi BUPIilINTH,
9n cmip my6mikyBaTu cTarTiO. BaxknmmBolo € Balla 3aranbHa
IYMKa Ta BMCHOBKM ITPO CTaTTIO. Bami koMeHTapi MOBMHHI
OyTH [OOPOSUYWIMBYMU Ta KOHCTPYKTMBHUMM, a TaKOXK
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Hawa posigka

He MICTUTH XXOHUX OCOOMCTUX 3ayBa)keHb YU 0COOMCTUX
TaHVX, BKIIOYAIOYM Ballle iM 4.

BaxxnBo Hagatu iHpopManiio mpo Oynb-sAKi HasBHI
HeOMiKM. By TOBMHHI NOSCHUTK Ballle CYI>KeHHs, 106 SIK
PemaKTopH, TaK i aBTOPH, MOITIY IIOBHOIO MipOIO 3pO3yMITH
Ballli KOMEHTApI.

KoHmponeHut cnucok

OuiniTph Taki acnektu crarti: (axmo Bigmosigb «Hix,
Oynb macka, 3a MOXIIMBOCTI, 3aIIPOIIOHYIITe ITOKPAIlleHHs B
noni «IHdopmalis a1 aBTOpiB»)

o Yu 3aroJI0BOK TOYHO BiffoOpaxkae 3MiCT TeKCTy?

o U 4iTKO 3a3HAUEHO METY?

o Uu cyTTEBUIT BHECOK ¥ PO3POOKY 3a3HA4EHOI

po6eMu poOUTHCS 1Ii€I0 CTATTEI0?

o UM po3KpMBaE CTATTA METY HOCTI/KEHHA?

o Yu noriyHO BMKIIafleHUIT MaTepial CTaTTi?

o Yu BucBiTII€HA B aHOTAallii CYyTb CTaTTi, aHOTAIlifA €

iHpOpPMAaTUBHOIO Ta TAKOHIYHOIO?

o Yy BUCHOBKU aBTOpa afieKBaTHi

eKCIIepMMEeHTa/IbHOMY MaTepiamy?

HapaiiTe KOHKpeTHi KOMeHTapi Ta TPOINOo3Mullii, 30KpeMa,
0710 0(OPMIIEHHS, Ha3BM, OIUCY, BCTYILY, TiloTe3u Ta/abo
NpeAMETY JOC/Ii/I)KEHH 1, MaTepiasliB i METOAIB, CTaTUCTUYHOI
06p0o6KI MaTepiasiB, pe3ynbTaTiB, 00rOBOPEHHSI, BUCHOBKIB,
MOBMU Ta IIOCUJIaHb.

S0 Bu B6avya€eTe MposIBY aKajieMivHOI HeToOpoUYeCHOI,
006roBOPITH CBOI MifO3PK 3 PEFAKTOPOM, HaflaliTe SIKOMOTa
moxnagHinry indopmauito.

Bawa pekomeHoayia

Komn Bu paere pexoMeHpanio, To obupaere OfHY 3
KaTeropiii, IKi BUKOPUCTOBYIOTbCS I Kacudikariil crarti:

o IPUIHATY IOJAHHA;

o HeoOXifHi BUIIpaB/IeHHS;

 HeoOXi/{He OaTKOBE pelleH3yBaHH;

e IO iHIIOTO BUJAHHA;

o BiIXMINTU NOJJaHHA.

OcmamoyHe piuweHHA

lTomoBHMIT pemakTOop BuUpillye, YU NPUIHATU YU
Bigxunutu crartio. PemakTop, mepm HiX NpuitHATU
pillleHHs, 3BaXKUTD BCi MOITIAAYM Ta MOXKe 3aKaJaTy TPeTIO
IYMKy a00 IOIPOCUTU aBTOpa IEepPerTAHYTU JOKYMEHT.
BupjaBHM4Ya cucTeMa Haja€ KOPUCTyBadyaM ITOBiJOMJIEHHA
IIPO OCTAaTOYHE pillleHHS.

Pedaxuis syprany
«Teopist ma memoouxa @izuuHoz0 6UX06AHH»
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