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Abstract

Research Purpose. The study aimed to develop a discriminant model for cricketers on the basis of physiological &

anthropometric variables.

Materials and Methods. The study included sixty female seniors BCCI board players representing five different
states with mean age 23.4 + 2.03, mean height 152.1 + 3.44, and mean weight 52.4 + 4.21. A multivariate technique
was used to predict the cricket performance by classifying the players into batsmen and pace bowlers on the basis of

selected physiological & anthropometrical variables.

Results. All the assumptions were positively full-filled (Shapiro-Wilk test p > 0.05 and F = 8.121, p = 0.264 for Box’s
M test) for applying discriminant analysis to develop the model. A total of eleven performance variables were initially
selected for the study and after applying the stepwise statistical technique of discriminant analysis, the model selected
certain variables namely Muscle Mass (1.311), Fat (-0.182) & Shoulder Diameter (0.292) and showed its effectiveness

as the Eigenvalue for the fit model was 0.848.

Conclusion. A discriminant function F1 = -29.531+ (1.311 x Muscle Mass) + (-0.182 x Fat) + (0.292 x Shoulder
Diameter) was developed. The percentage of total variation explained by the model was 71.9%. A total of 93.2% of the
observations were correctly classified using the proposed discriminant model.

Keywords: discriminant model, Wilks' lambda, eigenvalue, classification matrix.

Introduction

Cricket is one of the most widely played sports in the
world, every day there are 55000 cricket matches played
in India alone (Ahamad et al., 2016). Since India is such a
highly populated country, it is difficult to identified talent
at an early stage due to a shortage of trained coaches. The
word “talent” refers to a person’s natural endowment of a su-
perior quality that can be improved (Peltola, 1992; Williams
& Reaily, 2000; Mallillin et al., 2007). In today’s India, most
of the child wants to play cricket, and their first choice is to
be a batsman rather than a bowler. However, this may not
be possible because the child may have more ability to be a
bowler rather than a batsman.

Different researchers identified the most important
characteristics of individuals’ physical, cognitive, physio-
logical, and anthropometric abilities to identify cricketing
talent (Ahmad et al., 2016). Noakes and Durandt (2000) and
Hoque (2019) reported that the cricket requires physical

© Mandoli, S., Sharma, D., & Joshi, H. C., 2021.
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potential along with the mental strength to concentrate in-
tensely for the longer duration continuously. Whereas, John-
stone et al. (2014) reported height as a key anthropometric
characteristics for bowling like bounce, length in cricket.
Pyne et al. (2006) also positively correlated various anthro-
pometric characteristics with the fast bowling performance
in cricket as he reported that body shape specially arm length
was dominating characteristics of fast bowling in terms of
Vpeak. Christie (2012) also concluded the significant role of
physical and physiological demands in cricket performance
but in contrasts, Rudkin and O’Donoghue (2008) and Gore
et al. (1993) concluded undemanding physical and physi-
ological competencies for cricket performance in their study.
More attention has been paid in recent years to recogniz-
ing the various anthropometric, physical and physiological
variables that can differentiate an athlete’s position/role in
different sports (Leone et al., 2002; Koley, 2006; Landers et
al., 2000). A research by Nazeer et al. (2018) also admitted
the strong positive significance of anthropometric and physi-
cal fitness characteristics for optimal performance in sports
competition.
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In every game and sports different factors responsible
for good performance. Since the essence of the game is so
peculiar, it’s difficult to reliably evaluate a player. As a result,
there are few scientific training programs available for crick-
eters (Bartlett, 2003). Cricketers training plans were never
as rigorous as the training programs for other team sports
in the past (Woolmer, 2008). However, the situation has
changed now that cricket has undergone significant changes
with the advent of new formats such as T-20.

In most team sports, not only fitness but also physique
and physiological parameters of a player are equally important,
and the role or position of the players is often decided accord-
ingly. Like in cricket pace bowlers are taller than batsmen with
good shoulder width as well (Stretch, 1987). Batsmen and pace
bowlers each have a distinct role to play in cricket. A batsman
must possess certain characteristics that distinguish him from
pace bowlers, and a pace bowler must possess certain char-
acteristics that distinguish him from batsmen. Thus, in order
to identify cricketers according to their specialties, researcher
used a multivariate technique called Discriminant Function
Analysis to build a model for cricketers using anthropometri-
cal and physiological attributes as an outcome of present study.
This multivariate technique combines with multiple regres-
sion and simple ANOVA which is used for classifying the set
of observations into predefined groups on the basis of their
predicting characteristics of which the groups can be deter-
mined (Thomas et al., 2011; Verma, 2013). Number the studied
have been done using discriminant analysis for classifying the
groups on the basis of playing position in football like defender
and attacker (Tew & Wood, 1980), on the basis of area of mas-
tery like in cricket Bowler and batsmen (Bagchi & Raizada,
2020; Pollock et al., 2013) even classifying groups on the basis
of different sports like tennis, volleyball, skating, swimming
(Leone et al., 2002; Pion et al., 2014).

Aim of the Study. The aim of the present study was to
classify female cricketers using a variety of physiological and
anthropometric variables, as well as to define the most pre-
dictive variables for both the groups.

Hypothesis. It was hypothesized that there would be
the significant discriminant model developed for classify-
ing cricketers into Batsmen and pace-bowler on the basis of
some fixed predictor variables.

Materials and Methods

Selection of Subjects

For this study a total 60 senior’s women board players
were included with 30 batsmen and 30 bowllers with (mean
age 23.4 + 2.03, mean height 152.1 + 3.44 and mean weight
52.4 + 4.21). The subjects had a minimum three years or
more of playing experience in the board trophy. Subjects
with any kind of recent injury related to body parts (Lower
and upper limb) were excluded for the study. After the expla-
nation of the procedure a written consent form was signed
by the subjects. The study was approved by the institutes
Departmental Research Committee.

Physiological Testing Protocols

Proper instructions and demonstration was given to the
subjects regarding the use of different physiological instru-
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ments. For the measurement of vital capacity portable dry
spirometer was used. The subject was asked to take a deep
inhalation for long as possible at least for the 6 seconds fol-
lowed by a forcefully exhalation to record the vital capacity
in liters. Detached mouthpieces were attached separately
to the spirometer for each subject taking instrument into
mouth. Two trails were given and second trail was recorded.
VO,max was measured using Queen’s College Phase Test.
Subjects were asked to perform four-step cadence (up-up-
down-down) on 16 inches heighted wide box for 3 minutes
continuously at the rate of 22 steps per minute. The heart beat
was recorded just after 5 seconds of recovery immediately af-
ter completion of test up to 15 seconds from carotid artery
and then the calculated reading of 15 seconds heart beat was
multiplied by four to get the total heat beat per minute which
was further used in formula [Women VO,max (ml/kg/min)
= 65.81 - (0.1847 x heart rate (bpm)] to estimate the value
women’s VO,max. (McArdle et al., 1972). In addition, the
researcher used Bioelectrical impedance Analyzer (BIA) also
called Bio Scan to measure two body compositional (Mor-
phologic) variables i.e. fat mass and muscles mass under
correct administrative protocol. Resting heart rate was taken
in the morning by radial artery using two fingers up to 10
seconds and the multiplied by 6 to get total beats per minute.

ery L _'-. ' § :
Fig. 1. Administrative Testing Protocol Illustrations

Anthropometrical Testing Protocols

Anthropometric rode was used for taking measurement
of leg length, foot length, total arm length and palm length
whereas; sliding caliper was used for measuring hip and shoul-
der diameter. The reference point for measuring hip diameter
(level of greater trochanter of the two sides of hip) shoulder di-
ameter (Distance between the most lateral points of acromial
processes on either side) total arm length (distance between
acromion point and dectylion point) palm length (shortest
distance between Midstylion line and Dactylion) leg length
(distance between the anterior superior iliac spine and the
standing surface) foot length (distance between the tip of the
most tarsal phalange and the most posterior part of the calca-
neus) was used and data was recorded in centimeters.

Statistical analysis

The data was analyzed using IBM SPSS (version 20.0.0)
software. The Shaprio-Wilk test was used to ensure that the
data was normal. First, the Box M test assumption for dis-
criminant analysis (DA) was met. The value of Wilk’s lambda
and the score of Eigen value were also used in the study. The
model established a discriminant function with the aid of
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the most dominant factors contributed for classification pur-
pose, which were used in the study, and the model also ana-
lyzed expected group membership (Classification Matrix).

Results

All of the assumptions were tested in order to develop
the discriminant model and meet the objectives, and none
of them were violated. The outcome of Shaprio-Wilk test
(Table 1) was used to check the normality of the data.

Table 1. Shaprio-Wilk Test for Normality of Batsmen
&Pacers

Variables Batsmen (Sig.) Pacers (Sig.)
Vital Capacity 0.296 0.657
VO, max 0.368 0.115
Muscle Mass 0.138 0.158
Fat 0.714 0.222
Resting Heart Rate 0.593 0.936
Total Arm Length 0.543 0.299
Palm Length 0.556 0.312
Foot Length 0.799 0.824
Leg Length 0.694 0.575
Shoulder Diameter 0.310 0.692
Hip Diameter 0.809 0.733

Table 2. Box’s M Test For Testing Equal Population
Covariance Matrices (DA)

Box’s M 8.121
F Approx 1.276
df1 6
df. 2346.493
Sig. 0.264

Table 2 indicated the result of Box M test that has re-
ported insignificant as the p value (F = 8.121, p = 0.264) for
Box M test was more than 0.05 level of significance which
showed no violation in the assumption of homogeneity of
variances/covariance.

Table 3. Eigen Value for Developing Discriminant Model
(Canonical Correlation)

Function Eigen % of Variance Cumulative Canomfal
value % Correlation
1 2.556 100.0 100.0 0.848

The above table 3 indicates the values of canonical dis-
criminant function (Eigen value) for group discriminant
analysis. Here the value of canonical correlation is 0.848.
Since the total % of variation explained by the model is ex-
pressed as the square of the Canonical correlation. Hence
71.9% (0.848*) of the independent variables in the developed
model can explain variation in the two groups of cricketers.

Table 4 indicates that the value of Wilk’s Lambda is sig-
nificant as the p — value is less than .05. The value of Wilk’s
Lambda also indicates that 28.1 % of variability is not ex-
plained by the model.
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Table 4. Outcomes of Calculated Wilks’ Lambda of
Discriminant Function

Wilks’ Lambda
1 0.281

*significant at 0.05 level of significance

Test of functions Chi-square df  Sig.

70.413 3 0.000*

Table 5 indicates the estimation of unstandardized dis-
criminant coefficients which are utilized in developing func-
tion of discriminant. In this investigation, the stepwise tech-
nique was applied, and only three parameters were included

Table 5. Unstandardized Canonical Discriminant Function
Coeflicient (DA)

Variables Function 1
Muscle Mass 1.311
Fat -0.182
Shoulder Diameter 0.292
(Constant) -29.531

in the model because of its critical segregating power. Dif-
ferent factors because of inadequate segregating power were
not getting chosen in the model. Accordingly, the values
of constants and unstandardized discriminant coefficients
were taken to develop the discriminant function F1 & these
three selected factors as demonstrated.

EQUATION:

F1 = -29.531+ (1.311 x Muscle mass) + (-0.182 x Fat) +
(0.292 x Shoulder Diameter)

The above table indicates the means for the transformed
group centroids. One of the basic goals of discriminant anal-
ysis is to construct a model. a decision matrix for assigning a
subject into either of two groups. As a result, Group 1 (Bats-

Table 6. Functions at Group Centroids

Function 1
Batsmen 1.545
Pacers -1.545
-1.545 0 1.545
Pacers Batsmen

Fig. 2. Group Centroids of Discriminant Model

men) has a corrected mean of 1.545, while group 2 has a re-
vised mean of -1.545 (Pacers). This indicates that the midway
between these two is 0. By placing the midpoint of these two
groups’ means on a straight line, as illustrated in figure 2,
these two groups’ means can be plotted on a straight line.

The decision rule for assigning a new subject into either
of two groups is depicted in the diagram above. If any new
subject’s discriminant score falls to the right of the midpoint
(F1 > 0), then the subject will be classified into batsmen
group, and if it falls to the left of the mid-point (F1 < 0), the
subject will be classified into pacers group.

Table 7 shows the classification matrix, which is a de-
scription of correct and incorrect subject classification cases
in to one of the two groups on the basis of selected parameters
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Table 7. Classification Results (DA)

Classification Results

Observations results Variant
Batsmen Pacers Total
Count Batsmen 28 2 30
Pacers 2 28 30
% Batsmen 93.3 6.7 100.0
Pacers 6.7 93.3 100.0

*93.3% of correctly classified original group cases

through which discriminant model has been developed. The
above table shows that out of 30 players (batsmen) 28 (93.3%)
players were correctly classified by the discriminant model
but other 2 (6.7) players were wrongly classified in another
group (pacers). On other hand in case of (pacers) out of 30
players 28 (93.3%) players were correctly classified by the
model whereas 2 (6.7%) players were classified wrongly in
other group i.e. batsmen. Thus, the model accurately catego-
rized 55 (93.3%) of the 60 observations, which is a high in per-
centage, and the model can be regarded accurate & effective.

Discussion

The main objective of the study was to develop the model
to categorize female cricketers on the basis of physiological
and anthropometric parameters for the talent identification
purpose. The concept of the present study was to find out
the most prominent factors (physiological & anthropomet-
ric) responsible for the classification of cricketers into one
of the area of specialty i.e. batsmen, & pacers as well as the
contribution of each variables selected by the model for the
discrimination purpose and the study supported by Stretch
(1987), Bagchi and Raizada (2020) also concluded that dif-
ference exist between batsmen and bowlers in physical, an-
thropometric and morphological characteristics. However,
the another study by Stretch & Buys (1991) reported contra-
dictory findings in his study with no significant differences
in the height, girth, diameters, and skin fold measurement
among batsmen, bowlers and all-rounder.

After applying discriminant analysis, the first two pre-
dicting variables identified by discriminating model among
all the selected variables by the model were Muscle Mass and
fat mass. There is no doubt that the excellent performance in
any games and sports is highly influenced by body composi-
tion (Brechue et al., 2010; Gacesa et. al., 2011; Prado et al.,
2006). The body composition consists of fat mass and lean
body mass (muscle mass and bone density and fluids). When
it comes to fat mass, fat is not a contractile tissue and it
also represents extra weight that the athlete must bear when
performing a movement, so it appears that in activities that
require a body to be pushed through space, calculated body
fat percentage has been thought to negatively affect perfor-
mance. The findings supported by Potteiger et al. (2010) in
which he strongly mentioned that the excessive body fat
reduced the skating speed of the ice hockey players would
lead to minimize the force production. In a cricket match,
a cricket players require fastest running between the wicket
in a shortest time duration as a batsman, a cricket players
require great linear momentum of the body to transfer his
or her generated body momentum to the ball in the line of
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the wicket to get the wicket as well as to secure more run as
a pacer also as a fielder they have to chase the ball quickly
and react accordingly and to do these task efficiently every
cricket players either batsmen, pacer or spinners must keep
his or her body fat very low or can say in a optimum require
level. On the other hand an increased muscle mass has been
confirmed to improve overall performance in all games and
sports. There is a positive relation of muscles and the forces
generated by these muscles (Hogstrom et al., 2012; Carbuhn
et al., 2010). So further to this it may assume that the body
with increased muscles mass has capability to generate more
force and power, resulting the batsmen may hit the bigger
shots (Boundaries) to score more runs, pacers may give the
more speed to the ball to get the more wicket as well all the
batsmen or bowler as a fielder may give the long and accu-
rate throw from the boundary line to save the score for their
teams. So, the ideal muscles mass can be convinced easily to
all of us as the best predictor of enhancing performance not
only in cricket but also in all games and sports.

The other predicted variable that was identified by the
discriminant model was Shoulder Diameter. There is no de-
nying that a broad shoulder implies a high degree of strength
of the arm. Regarding shoulder strength, to score the most
runs, a batsman needs good shoulder strength to hit the ball
out of the boundary. So, as much as the strength in the shoul-
der with a great timing as a batman, bat speed increases lead
the ball covers the maximum horizontal distance resulting
sixes and fours. In case of bowlers, for the faster and good
length delivery of the ball they need to hold a good strength
in the shoulder. Because pace bowlers have broad shoulders,
they are typically fielded on the boundary line in many match-
es and can quickly pass the ball to the wicketkeeper’s gloves.
The finding supported by sketch reported broad shoulders of
bowler compared to batsman as anthropometric character-
istic and the study supports in discriminating pace bowlers
and batsmen on the basis of shoulder diameter. Many other
researchers also argued in their findings as a support that in
the modern cricket format like T-20 as well as the IPL where
the cricket match becomes so fast and skillful aimed scoring
maximum scores in the given balls. So, to survive in this fast
format of modern cricket the more focus of the batsmen on
power hitting shots to score more through boundaries rather
a defensive stroke because the boundaries give player’s an
opportunity to score more runs in a single ball (Spaniol et al.,
2006; Basile et al., 2007; Bonnete et al., 2008).

On the other hand as considering the playing position,
Stretch & Buys (1991) reported contradictory findings in his
study with no significant differences in the height, girth, di-
ameters, and skinfold measurement among batsmen, bowl-
ers and all-rounder.

TM®B, 2021, Tom 21, N2 4



Mandoli, S., Sharma, D., & Joshi, H. C. (2021). A Discriminant Model for Skill Oriented Prediction of Female Cricketers Depend Upon
Selected Performance Parameters

Conclusion

The researcher’s discriminant model (Batsmen and
Pace — Bowler) meets all of the relevant assumptions. The
discriminant model explained 71.9 percent of the variation.
The discriminant model reveals that the subjects were suc-
cessfully classified into groups with high accuracy. Overall,
93.2 percent of the cricketers were correctly identified, ac-
cording to the classification matrices, along with developed
disrciminant function F1 = -29.531+ (1.311 x Muscle mass)
+ (-0.182 x Fat) + (0.292 x Shoulder Diameter). As a result,
the model is quite good at classifying subjects into one of two
groups. Three predictor variables which are selected by the
model were muscle mass, fat, and shoulder diameter.
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ANCKPUMIHAHTHA MOJAEJIb AN1A OPIEHTOBAHOIO
HA HABUYKU NMPOITHO3YBAHHA Y XKIHOK-TPABLIB Y KPUKET
HA OCHOBI BUBPAHUX MAPAMETPIB PE3YJIbTATUBHOCTI

Camxa Manponi'3P, [Timak Illapma'®P, Xem Yanppa [Txomri'ABCP

"Harjionanpunit iHctuTyT hisraHoro BuxoBaHHs iMeHi Jlakimi bait

ABTOpPCHKMIT BKTA: A — Am3aiis gocnipkeHHs; B — 36ip gjanux; C - crarananis; D — migroroska pykormucy; E — 36ip komtis

Pedepar. Crarrsa: 7 c., 7 Tab., 2 puc., 35 mxeper.

Meta BOCTi)KEHHA — PO3pOOUTU AMCKPUMIHAHTHY
MOJIe/Ib I/L TPaBLiB Y KpUKeT Ha OCHOBI (isionoriynux Ta
AHTPOIIOMETPUYHMX 3MiHHMX.

Martepianu Ta MeTogu. Y JAOCTIPKEHHI B3NN y4acTb
IIiCT/AECAT KiHOK-TPaBLiB CTApLIOrO BiKy YIpaBlIiHHA 3
KOHTPOJIIO 32 KPUKEeTOM B IHJiI, TIpeCTaBHUI[b ITSITU Pi3-
HUX INTaTiB, CEpeNHiN BiK AKMX craHOBUB 23,4 + 2,03, ce-
penHii spict 152,1 + 3,44 ta cepenns Bara 52,4 + 4,21. [lna
IIPOTHO3YBaHHA Pe3y/NbTaTUBHOCTI y KPUKETi BUKOPUCTO-
BYBaBCs1 6araToBUMIPHMIT MeTOR, 3 Kaacudikaliiero rpaBiis
Ha 6eTCMeHiB i Ieiic-60y/epiB Ha OCHOBI Bubpauux disio-
JIOTiYHNX Ta AHTPOIOMETPUYHNUX 3MiHHUX.

PesynbraTn. Yci npunyieHHs 6y MOBHICTIO BUKOHA-
Hi (tect Illanipo-Yinka p > 0,05 Ta F = 8,121, p = 0,264 3a
M-tectom bokca) @1 3acTOCyBaHHA AUCKPUMIHAHTHOTO

aHayi3y Ta po3poOky Mopemi. Croyarky st JOCIiPKeHHA
6y1o BigibpaHO OZMHAALATL 3MiHHUX Pe3yIbTaTUBHOCTI,
a IiC/IA 3aCTOCYBAHHA OETAITHOTO CTATUCTUYHOTO METOMLY
IMCKPUMIHAHTHOTO aHa/i3y MOfie/ib BUOpaja neBHi 3MiHHI,
a came: M’s130Ba Maca (1,311), >xup (-0,182) ta fiameTp 1re-
va (0,292), Mofie/nIb IToKas3asa cBO0 e(heKTUBHICTD, OCKIIbKY
BJIaCHE 3HA4YE€HH: BiIOBiHOI Mojieni ctaHoBmIO 0,848.
BucHoBoKk. Po3pobieHo nuckpuMiHaHTHY (QYHKIIiO
F1 = -29,531+ (1,311 x m’s130Ba maca) + (-0,182 X >xup) +
(0,292 x pgiametp maeua). BimcoTok 3arampHol Bapiarii, 10
MOSICHIOETHCS MOJIEIII0, CTaHOBUB 71,9%. 3aramom 93,2%
CIIoCTepeXXeHb 6Y/I0 MPaBUIbHO KIacK(pikoBaHO 3a HOIMO-
MOTOI0 3aIIPOIIOHOBAHOI JVCKPUMiHAHTHOI MOZEJIi.
Knro4oBi croBa: IrcKpuMiHaHTHA MOZeNb, AAMOIa
Vinkca, BracHe 3Ha4eHHSI, KnacudikaiiiiHa MaTpuLisL.
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Abstract

The study purpose. This study aimed to observe the effect of virtual media-based obstacle run training on dribbling
ability of women futsal players in the Women’s Futsal Student Activity Unit (UKM) during the Covid-19 pandemic by

examining the effect of the treatment.

Materials and methods. The research used a pre-experiment method using a quantitative descriptive approach

with One Group Pretest-Posttest Design. A total of 30 students who participated in the Women’s Futsal UKM at the
University of Suryakancana became the research population. These female futsal athletes are campus team amateur
athletes below the professional level of the Indonesian Futsal League.

Results. Based on research data, the average value before the obstacle run training treatment was 10.840 seconds and
after the treatment was 9.600 seconds, which means that there was time reduction, or in other words, the woman
futsal player’s dribbling ability increased. The result of the test showed that the value of the interval training results

before and after being given was 0.859.

Conclusions. It is suggested that further research explore the use of different kinds of media in improving the
dribbling skills of futsal athletes during the Covid-19 pandemic.

Keywords: futsal, dribbling, Covid-19, virtual zoom.

Introduction

Ranging from children to adults in the world, consider-
ing that the game is easy to learn and not difficult to play
(Nogueira et al., 2018) In the Futsal game, there are several
basic techniques that must be mastered by a Futsal player.
Futsal is a variant of association football that is played on
a smaller pitch and mainly played indoors (Varkiani et al.,
2013). The basic techniques include passing, holding the ball
(control), chipping, dribbling, shooting, and heading (Pela-
na et al., 2020). A Futsal player must have good individual
techniques and excellent physical condition to build coop-
eration between teammates and produce victory (Barcelos
et al,, 2017). Therefore, the ability of dribbling is important
to be mastered by current futsal players in order to pursue
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maximum achievements because Futsal players with good
dribbling skills are able to create effective games that can
produce victories. Each player certainly has different kick
performance abilities, this can be seen from several factors
from the physical component and the quality of training
(Matzenbacher et al., 2014).

Futsal competitions between universities in Indonesia
are rapidly growing and being held more and more every
year, especially in the West Java region. Not only for men,
but also for women, where Suryakancana University was
once the Runner Up at Futsal Pakuan Women’s Cup 2019.
This achievement is a matter of pride for the Futsal Stu-
dent Activity Unit (UKM) of Suryakancana University and
becomes a benchmark for achieving better achievements.
But at the end of 2019 and early 2020, there were obstacles
and a global epidemic that befell people around the world,
which of course includes Indonesia. The outbreak, called
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the Covid-19 epidemic, initially appeared in Wuhan, China,
which caused problems and obstacles for the community in
carrying out physical activities and sports. In sports compe-
titions, athletes usually break previous records and set new
ones (Rezaimanesh et al., 2011).

Regarding the outbreak and the emergence of the Cov-
id-19 epidemic, the process of regaining achievements, such
as the runner up at Pakuan Women’s Cup 2019, and carrying
out the planned training schedule has been disrupted so that
athletes find it difficult to do activities and trainings, espe-
cially the training programs that has been planned by coach.
Training is a process that must be done by every athlete if he
wants to increase his abilities (T. Bompa & Carrera, 2015), so
the process of improvement requires what is called training,
because an athlete who is diligent in implementing the right
training program will get the best results in his performance
(T. O. Bompa & Buzzichelli, 2019). Training is a necessity
for every athlete, thus, in training, it needs to be supported
by a good training program (Pate et al., 2016) It is explained
that mental formation training is specifically aimed at form-
ing sportsmen who not only have physical, technical, and
tactical abilities, but also have the maturity and high mental
qualities to win the matches (Kirkham-King et al., 2017) The
opinions of several experts above show the importance of
training to increase achievement, but in this pandemic it is
very difficult to carry out the training so that a form of train-
ing that can be used in this pandemic is needed. One form
of training that can be used is training with virtual media. By
using the online room, the exercise can be carried out via a
video call or a zoom room application. In this method, the
learning / training media that generally can be used are VCD
(video compact disk) or DVD (video disk drive) (Osgerby,
2013) Exercise is usually defined as a systematic process that
is carried out in the long term, repetitive, progressive, and
has the aim of improving physical appearance (van der Graaf
etal,, 2020). Many factors affect the performance of students
or athletes, these factors are physical, technical, tactical or
strategic, and mental abilities (Bramantoro et al., 2020) From
some of the opinions above, it can be concluded that ob-
stacle run training for a Futsal athlete using virtual media is
needed to improve the players’ movement ability in order to
master the dribbling technique.

The observations on dribbling skills of female students
who take part in the Futsal UKM, Suryakancana University,
were the background of the author’s interest in conduct-
ing this research. During the observation, the writer saw
that there were still many students who made basic mistakes

Table 1. Training Procedure, 16 Zoom App Meetings

when doing dribbling. They still often did long dribbling to
easily take the ball by the opponent (Gonzalez-Rédenas et
al., 2019). To improve dribbling skills, programmed and ap-
propriate training is needed to achieve the expected results.
Obstacle Run was used in this study to improve dribbling
skills of female students involved in Futsal UKM, Suryakan-
cana University. Obstacle Run training is a form of training
that supports improving dribbling skills with virtual media
use due to constraints of Covid-19.

Materials and Methods

Study participants

A total of 30 students who participated in the Women’s
Futsal UKM at University of Suryakancana became the re-
search population. These female futsal athletes are campus
team amateur athletes below the professional level of the
Indonesian Futsal League. The sampling technique was Ran-
dom Sample Test. The research was conducted from April to
May 2020 at University of Suryakancana sports field.

Study organization

This research conducted a pre-experiment using a quan-
titative descriptive approach with the One Group Pretest-
Posttest research design. Presenting the facts of the prob-
lematic symptoms systematically will make the analysis
easier to understand and conclude (Tangkudung, 2018). The
researcher first conducted a pretest on the group receiving
treatment. Then, researchers did the treatment. When the
treatment was finished, the researcher conducted a post-test.
The magnitude of the effect of treatment can be known accu-
rately by comparing the results of the pre-test and post-test.

The study was conducted for 16 meetings with training
frequency 3 times a week.

In this study, a pre-experiment was conducted using a
quantitative descriptive approach with the One Groups Pre-
test-Posttest research design, including (pre-test): conduct-
ing an initial test of dribbling before the sample received
the treatment, X: implementing the treatment which was the
obstacle run training using virtual zoom media, (post-test):
performing the final test to see whether there was an im-
provement after the sample received the obstacle run training
through virtual media or not. The instrument test used in this
study was dribbling test instrument which specifically aimed
to determine the Futsal player dribbling ability (Figure 1). This

Warm Up Obstacle Run Coaching Points: Training Targets for Each Meeting For 16 Meetings

1. Preliminary 1. Dribbling ability 1. First step: run and then jump and bounce the ball

2. Introduction 2. Dribbling touch quality 2. Second step: run past the Hurdle jump and do a
stap run

3. lined up pray 3. Concentration - Movement 3. Third Step: Players carry out Hurdle jumps and stap

Adaptation
4. Explanation 4. Fourth Step: run with the ball over the hurdle
Material 5. All Exercises Are Virtually Performed With ZOOM

App

6. Warm Up
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Fig. 2. Futsal Dribbling Test Instrument

Futsal dribbling test instrument, with a validity of 0.89 along
with a reliability of 0.71, can be stated feasible to be used to
measure dribbling abilities.

Statistical analysis

Statistical processing of the data was carried out on
a computer using the standard SPSS 25 programs.

Result

The female students’ dribbling skill of Futsal UKM, Uni-
versity of Suryakancana, was improved after receiving treat-
ment. The mean value results of students’ dribbling test de-
creased after receiving treatment. This can be seen in Table
2: Mean value results of dribbling paired samples statistic.

Table 2 shows that the average dribbling ability score of
students who participated in the Suryakancana University
women Futsal UKM before receiving the training was 10.8400
seconds and after receiving treatment with the Virtual Media-
Based Obstacle Run Training was 9,600 seconds. This means

Table 2. Mean value results of dribbling paired samples
statistic

N Mean Std.deviation Std.Error Mean

Pre-Test 30
Post Test 30

10.84
9.46

1.475
1.064

0.208
0.150

Pair 1
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that there was a decrease in time, which indicates that there
was an improvement on students’ Futsal dribbling skills after
carrying out the Virtual Media-Based Obstacle Run Training.

The result of the test, with the value of the interval train-
ing before and after receiving treatment, was significantly
improved. The results of dribbling correlation coefficient can
be seen in Table 3: Results of the dribbling correlation coef-
ficient paired samples correlations.

Based on the results of the output in Table 3, the effect
coefficient of virtual media-based Obstacle Run Training
on Dribbling Ability of women Futsal UKM, University of
Suryakancana, before and after receiving treatment is 0.859
with a p-value of 0.00 <0.05, which concludes that there was
a significant effect.

Table 3. Results of the dribbling correlation coefficient
paired samples correlations

N  Correlation Sig.
Pre_Test & Post_Test 30 0.859 0.000

Pair 1

Discussions

The main factor in dribbling ability in order to beat op-
ponents lies in the speed of the dribbling in the match. This
is reinforced by the statement of (Beltrdo de Matos, 2008)
that said Futsal athletes have good dribbling skills if their
time records are shorter when passing through obstacles. In
this discussion, it can be said that the Obstacle Run practice
through virtual media in the form of zoom meetings and
google meetings has a significant effect. Therefore, it can be
concluded that training is a support in maximizing achieve-
ments. In the covid-19 pandemic situation, trainers have to be
more innovative and initiative, one of which is by carrying out
training through virtual media. Currently, virtual classes have
begun to be used as an alternative for learning (Riemann et
al., 2020). This is because learning is no longer bound by time
and space. So, practices can be carried out virtually and obsta-
cle run training through virtual media can be carried out well
so that it can increase dribbling skills, because virtual train-
ing can be done anywhere according to situations that make
it impossible to carry out regular training in the Covid-19
epidemic. Virtual Classroom uses a combination of several
tools to recreate a structure and learning experience from a
physical classroom (Hassenfeldt et al., 2020) Virtual Class-
room is a special application of social learning (O’Connor
et al., 2020). Virtual reality is an innovative technology that
enables students to practice sport. This study shows specific
results, an increase in dribbling ability. Increased dribbling
skills can help improve performance. In obstacle training,
which is carried out through virtual media, it can be done
in various places. It is called a virtual class because this exer-
cise can help the process and progress of the training during
Covid-19. Sports activities involve components of physical
fitness, because physical components are the basis of human
movement or physical activity, in addition to exercises that
can strengthen ligaments, tendons, and bones (Pérez-Turpin
et al., 2019). Exercise is a process that is done repeatedly to
improve the physical quality and functional ability of the
body’s equipment to achieve planned goals. Exercises must be
planned systematically and programmed so that the goals are
planned. Therefore, planning is important for trainers in their
efforts to direct a well-organized training program [5]. Based
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on the opinion above, it can be seen that almost all virtual
media can be used and utilized to support the process of con-
veying messages or materials. Virtual media can be helpful as
a coach supporter element or as the main training element.
A relevant research states that there is an effect of obstacle
run and down the line drill on the agility of the extracurricular
football participants of Buah Batu 1 junior high school in 2015
(Suwariana et al., 2015). The most utilized rotation and trans-
lation movement while in the ball-possession among futsal
players (Ismail et al., 2016). The effect of squat thrust and ob-
stacle run exercises on increasing agility of badminton players
and the effect of fartlek and obstacle run training on cardiore-
spiratory resistance It can be concluded that obstacle training
carried out through virtual media impacts the dribbling abil-
ity of the University of Suryakancana Women Futsal UKM.
Prior to the training of obstacle run based on virtual media,
the dribbling ability was 10,8400 seconds. Meanwhile, after re-
ceiving virtual training, it was 9.600 seconds. This means that
there was a decrease in time, so that women Futsal dribbling
skills were said to have increased. The test results with an in-
terval value of 0.00 <0.05 showed a significant effect. It shows
that there is a significant effect on the ability of female stu-
dents’ futsal dribbling skill after receiving obstacle run train-
ing through virtual media. The most important thing about
this exercise is that it can be done anywhere, especially in a
pandemic situation that limits activities in public sports facili-
ties, which cannot be done in practical trainings in general.

Conclusion

Any comments and suggestions are welcomed so that
we can constantly improve this template to satisfy all au-
thors” research needs. From the data analysis results and
discussion that have been stated, it can be concluded that the
virtual media-based obstacle runs training has a significant
effect on increasing the dribbling ability of the women futsal
UKM, University of Suryakancana.

Suggestions and recommendations for further research are
to use other training models based on virtual media that can
be developed and to create several options where athletes can
choose the training menu independently based on their needs.
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BrJinB TPEHYBAHHA 3 bIl'Y 3 NEPELLKOAAMU
3A AONOMOToO1o BIPTYAJIbHUX MEAIA HA BMIHHA APUBJTIIHTY
Y OYT3AJICTOK NiA YAC MAHAEMII COVID-19

Myxammap Camcyn Taypik'4¢, Conex Conaxymain’cPF,
Pe3a Peca IIparama’*®, Taraur Ickanpap*®¢, Asi ®ai3 Pigo “®

'VuiBepcurer Cyp’sikaH4uaHa,
>*Yuisepcurer llpiBimkai
**Icmamcpkmit yHiBepcuteT 45 Bekaci

ABTOpCBHKMIT BKTaZ: A — am3aits gocnipkenHs; B — 36ip ganux; C - crarananis; D - migroroska pykonucy; E - 36ip komris

Pedepar. Crarrs: 5 c., 3 Tabn., 2 puc., 35 [pKepert.

MerTa BOCTiT>KeHHA — OCTIANTY BIUTUB TPEHYBaHHA 3 6iry
3 TIEpEIIKO/IaMI 32 JOIIOMOTOI0 BipTyabHNUX Melia Ha 3JaTHICTh
apubminry y ¢yrsamicrok cexuil xinodoro ¢yrsany Bipmimy
crymenTcokoi gisurbHOCTI (UKM) mif wac mangemii Covid-19.

Marepianu ta MeTogm. Y OCHIiIpKeHHI BUKOPUCTOBY-
BaBCA NepefeKCIePUMEHTAIbHNIT METOJ, 3 KiTbKiCHUM OIN-
COBMM IIiJIXO/IOM 3a IJIAHOM IIOIEPENHBOTO Ta MiJICYMKOBOIO
TEeCTYBaHHA OfHi€l Tpynm. Y4YacHMKaMM JOCHTIIDKEHHS CTa-
mu 30 CTYy[IEHTOK, AKi 3alIMalOTbCA y CEKIil )KiHOYoro (byT—
3any Bigginy crymentcbkoi gismpaocti (UKM) VHiBepcutety
Cyprsaxanuana. L1i ¢pyTsamicTku € crioprcMeHaMy-aMaTopamu
YHIBepCUTETChKOI KOMaH/Y 3 MiIrOTOBKOIO HIDKYe Mpodeciii-
HoOro piBHA IH/[0Hesii1cbKOI (yT3anbHOI Tirn.

PesynpraTtu. 3a aHMMM IOCT/)KEHHs, CEPEJHE 3HAYEH-
Hs JI0 TpeHyBaHH:A 3 6iry 3 mepeukogamu craHomio 10,840
CeKyHJ, a micna — 9,600 cekyHJ, TOOTO BifOynocsa 3MEHIIEHHA
Jacy, abo, iHIIMMY ClTI0BaMy, BMiHHA ApuOmiHTy y pyT3amcTok
nigBuiunocs. PesynbraT TecTy IOKasas, IO 3HAUYEHHS pe-
3Y/IbTATiB iIHTEPBAIbHOTO TPEHYBAHHA [0 i MiC/IA IPOBEJEHHA
cra"osuo 0,859.

BucnoBku. IIpononyerbca moganbile HOCTIPKEHHA BU-
KOPMCTAaHHA PisHNUX BUJIB Mefia JJId IOKpalleHHsA HaBUYOK
apubminry y ¢yrsanicris mip vac nanpemii Covid-19.

Krouosi croBa: ¢yrsan, gpubmninr, Covid-19, Bipryans-
Huit Zoom.
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Abstract

The purpose of this study was to find out the relationship of selected anthropometric and linear kinematical
variables with the performance of toe-touch skill among male kabaddi players (raiders).

Materials and Methods. One hundred male raiders were selected for this study. The age of the subjects ranged
between 18 to 25 years. Selected anthropometric variables: foot length, upper leg length, lower leg length, thigh girth
and calf girth were measured by standardized equipment. Selected linear kinematical variables were measured by
digital software “Kinovea version-0.9.3” The toe-touch skill performed by raiders was assessed by three experts rating.
The inter-rater reliability of the scores awarded by the experts to the subjects was tested by Cohen’s Kappa test and

Kappa coeflicient was found significant.

Results. Spearman’s rank correlation revealed that there was significant correlation in case of thigh girth (rs = 0.230,
p = 0.022), distance (rs = 0.245, p = 0.014) and center of gravity (rs = -0.270, p = 0.007) variables, and there was not
significant correlation in case of upper leg length (rs = 0.048, p = 0.634), lower leg length (rs = -0.90, p = 0.373), calf
girth (rs = 0.093, p = 0.355), foot length (rs = -0.17, p = 0.863) and time (rs = -0.006, p = 0.952) variables with the

performance of toe-touch skill in kabaddi.

Conclusion. The study concludes that thigh girth and distance positively and center of gravity negatively contributes

to the performance of toe-touch skill in male kabaddi players.

Keywords: kabaddi, raider, skill, anthropometrical variables, linear kinematics.

Introduction

Kabaddi is combative team game, which is played all
over India. In terms of success, this game is also getting a
good status in Asian sports (Jadhav, 2012). It is also known
as the “game of the masses,” since spectators totally involve
themselves and give a great deal of encouragement to the
players (Dey, Khanna & Batra, 1993; Arshaq & Martin,
2018). This sport requires a high amount of physical fitness
in the players to execute offensive push, falls, turns, sudden
change of direction holding, bending, jumping, leg and hand
touch, and maintaining holding and respiration. An athlete
of this sport should have physical stamina, agility, individual
proficiency, neuromuscular coordination, mental toughness
with the presence of mind on both attackers and defenders
(Nataraj & Chandrakumar, 2008). There are many offensive
and defensive skills in kabaddi which are used by defenders
and raiders.

© Ram, ], & Singh, J., 2021.
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Kabaddi is perhaps the only combative sport in which
attack is an individual attempt while defense is a group effort
(Patel, Pandey, Saxena, & Kalyanpur, 2011). Toe-touch is an
offensive skill which is used by the raider to touch the oppo-
nent during raid. While performing this skill, the raider re-
quires to extend his leg suddenly towards the anti. He extends
all the joints (knee and ankle) in order to cover more distance
and touch with the inner portion of the toe (Itoo & Jain, 2020).

Sports performance is based on a complex and intricate
diversity of numerous factors such as physical, physiological
and anthropometric, variety mixture of all inborn quali-
ties, represent most important and fundamental criteria
of athletes’ performance, which play vital role in success
in a specific sport and reach to high level of performance
(Bosco, Komi, Tihanyi, Fekete & Apor, 1983; Campo, Vaey-
ens, Philippaerts, Redondo, De-Benito & Cuadrado, 2009;
Gaurav, Singh & Singh, 2011). Talent identification and its
improvement have emerged as an important region of stud-
ies in sports. In prediction consequences are anticipated be-
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forehand. Usually, the expected effects aren’t risk of guesses,
however are based upon some known statistics of courting
or cautiously conceived beliefs (Clarke, Harrison & Clarke-
David, 1972).

Kinanthropometry is the measurement of body size and
proportions. The measurements encompass frame weight,
height, circumferences, skin fold thickness, bony widths and
lengths. At present, sportsman for superior performance in
any sports activities is chosen on the basis of bodily shape
and frame length (Heyward, 2006). Anthropometric dimen-
sions and morphological characteristics of athletes play a
vital role to decide the achievement, especially in sports
activities. In diverse ways, information of anthropometric
traits is important to establish their importance for the ful-
filment in competitive sport (Keogh, 1999; Viswanathan &
Chandrasekaran, 2011; Wilmore & Costill, 2005).

According to Hatze, “Biomechanics is the science which
studies structure and function of Biological systems using
the knowledge and methods of mechanics” Biomechanics
can be stated that the cumulative function of skeletal, Mus-
cular, and Joints to execute any task. Proper understand-
ing of biomechanics has the greatest application in injury
prevention, rehabilitation along with the mastery over the
technique (Hatze, 1981).

It is very essential to understand about the application
of physics to games and sports, Exercises Such as Speed,
distance, displacement, resistance, Acceleration, forces, re-
sistance, momentum and friction which play vital role in
sports. The general role of biomechanics is to understand
the cause effect relationship of biomechanical variables and
performance. Video has much application in the field of
sports and science. Athlete and coaches use medium more
and more to measure the correct technique. Video analysis
software has many applications in biomechanical research
(Bartlett, 2007).

Various studies have been conducted by the researchers
to find out the relationship of anthropometric variables with
the playing ability of kabaddi players (Devaraju & Needhi-
raja, 2012; Johnson, 2016; Pandey & Sardar, 2016). But there
is not a single study available in a literature which describes
the relationship of anthropometric variables with a particu-
lar skill performance on kabaddi. There is a very smaller
number of biomechanical studies in kabaddi (Ram, 2019ab).
Hence, the purpose of this study was to find out the relation-
ship of selected anthropometric and linear kinematical vari-
ables with the toe-touch skill performance (TTSP).

Table 1. List of variables

Fig. 1. Description of

sampling plan
|| Inter- Materials and Methods
College (18)
R Study participants
State Level
i a(615)eve One hundred male raiders were
— selected for this study by purposive
Junior sampling technique who at least partici-
| National pated in inter-college level competition.
C) ¢
The age of the subjects was ranged be-
Senior tween 18-25 years. All the subjects had
] N?tzlg;‘al knowledge and training experience in

kabaddi.

The subjects were selected from various kabaddi acade-
mies of four states: Punjab, Himachal Pradesh, Haryana and
Uttarakhand, and one union territory: Chandigarh. A prior
permission was taken from coaches of kabaddi academies
before data collection.

Total 8 variables (5 anthropometrical + 3 linear kine-
matical variables were selected in this study (Table 1). This
study was the part of PhD topic which was approved by DRC
(Departmental Research Committee).

Procedure

All the participants were informed in details about re-
search protocol and the basic characteristics of the study.
No special motivation technique was used to motivate the
players before data collection. All the participants execut-
ed the same protocol under the same circumstances and
were guided by researcher. The measurements of foot length
(cm), upper leg length (cm) and lower leg length (cm) were
taken with a standardized equipment Lafayette Bone Cali-
per (Model 01293). The measurements of thigh girth (cm)
and calf girth (cm) were taken with a standardized equip-
ment Gulick Anthropometric tape (Table 1) (Norton & Olds,
2006).

To measure the performance of the toe-touch skill of
raiders, instructions were given to raiders that they have to
raid in opponents side and perform a toe-touch skill. Ap-
propriate time was given to raiders and defenders for gen-
eral and specific warm-up. Match situation was created and
raiders were asked to raid. Three raids were given to every
raider and best one was considered. Performance of every

S.N. Variables Explanation

1. Foot length A measure of the distance from the heel to the longest toe of the left foot

2. Upper leg length The distance from the trochanterion to the tibiale laterale

3. Lower leg length The distance from the tibiale laterale to the sphyrion tibiale

4. Thigh girth Measurement taken perpendicular to the long axis of the thigh at the level midway between the
trochanterion and tibiale laterale sites

5. Calf girth The calf girth measurement is a measure of the circumference of the lower leg

6. Time Time taken to execute toe-touch skill

7. Distance Distance between both feet during an execution phase of toe-touch skill

8. Center of gravity Location of the concentrated weight of a raider during an execution phase of toe-touch skill
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Table 2. Description of selected tools and their measuring units

S.N. Variable Tool Measuring Unit
1. Foot Length Lafayette Bone Caliper (Model 01293) Centimeter
2. Upper Leg Length Lafayette Bone Caliper (Model 01293) Centimeter
3. Lower Leg Length Lafayette Bone Caliper (Model 01293) Centimeter
4. Thigh Girth Gulick Anthropometric tape Centimeter
5. Calf Girth Gulick Anthropometric tape Centimeter
6. Time Taken for execution of the skill Kinovea Software Second
7. Distance between both feet during the execution phase of ~Kinovea Software Centimeter
skill
8. Center of Gravity during the execution phase of skill Kinovea Software Centimeter
9. Toe-Touch Skill Performance Rating Scale Points
Table 3. Explanation of Rating Scale
S.N. Comment Score
1 Very Good 5
2 Good 4
3. Average 3
4 Satisfactory 2
5 Poor 1
Results

Fig. 2. Subject performing Toe-Touch skill

raid was recorded by Y1-Action Camera with a speed of
240fps (Figure 2).

For the measurement of selected linear kinematical vari-
ables, recorded videos of skill performance were analyzed
by digital software ‘Kinovea version-0.9.3” speed (seconds),
distance (cm) and center of gravity (cm) variables were cal-
culated (Gogoi & Rajpoot, 2019).

After the completion of data collection process, re-
searchers contacted with kabaddi experts and explained
them about the purpose of this study and also about their
role to give rating to the subjects according to their perfor-
mance. Rating scale was given to each expert before starting
the evaluation process (Table 2). The recorded videos of sub-
jects’ performances were shown to three experts for rating
purpose. All experts were having diploma of coaching in
kabaddi and also having participation in national level com-
petitions. The inter-rater reliability of experts was tested by
using Cohen’s Kappa inter-rater reliability test and Kappa’s
coeflicient was found significant (Kvalseth, 1989). The aver-
age of the total scores given by the subjects was taken as final
performance score of the subjects.

Statistical Technique

Descriptive statistics i.e., median, inter-quartile range
was calculated. According to the nature of data non-para-
metric test ‘Spearman Rank Correlation’ was employed to
find out the relationship between TTSP and anthropometric
variables with the help of SPSS-software version 23. Level of
significance was set at 0.05 (Zar, 2005).
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Table 4 shows the median and inter quartile range val-
ues of skill performance scores and selected anthropometric
variables. Median and inter quartile range values of per-
formance scores, foot length, upper leg length, lower leg
length, thigh girth and calf girth variables are 3(1), 25(1.88),
41.50(4.50), 37.50(2.88), 54(6) and 36(2.50) respectively. It
also shows that there is an insignificant relationship of foot
length (rs = -0.17, p = 0.863), upper leg length (rs = 0.048,
p = 0.634), lower leg length (rs = -0.90, p = 0.373) and calf
girth (rs = 0.093, p = 0.355) with toe-touch skill perfor-
mance and significant relationship of thigh girth (rs = 0.230,
p = 0.022) with toe-touch skill performance.

Table 5 shows the median and inter quartile range values
of skill performance scores and selected linear kinematical
variables. Median and inter quartile range values of perfor-
mance scores, time, distance and enter of gravity variables
are 3(1), 0.433(0.19), 86.25(24.78) and 44.12(14.76) respec-
tively. It also shows that there is an insignificant relationship
of time variable (rs = -0.006, p = 0.952) with toe touch skill
performance and significant relationship of distance vari-
able (rs = 0.245, p = 0.014) with toe-touch skill performance
at 0.05 level of significance and center of gravity variable
(rs = -0.270, p = 0.007) with toe-touch skill performance at
0.01 level of significance.

Discussion

There is evidence that anthropometric variables contrib-
ute significantly in the playing ability of male kabaddi players
(Devaraju & Needhiraja, 2012). The purpose of this study
was to find out the relationship of selected anthropometric
and linear kinematical variables with the performance of
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Table 4. The Relationship of selected anthropometric variables with the performance of toe-touch skill

S.N. Variable Median IQR ‘r’ value p-value (sig.)
1 Performance Scores 3 1 - -
2 Foot Length 25 1.88 -0.017 0.863
3 Upper Leg Length 41.50 4.50 0.048 0.634
4 Lower Leg Length 37.50 2.88 -0.090 0.373
5 Thigh Girth 54 6 0.230 0.022*
6 Calf Girth 36 2.50 0.093 0.355

Note: IQR = Inter Quartile Range; *Denotes significant relationship at 0.05 level of significance

Table 5. The Relationship of selected linear kinematical variables with the performance of toe-touch skill

S.N. Variable Median IQR ‘r’ value p-value (sig.)
1 Performance Scores 3 1 - -
2 Time 0.433 0.19 -0.006 0.952
3 Distance 86.25 24.78 0.245 0.014*
4 Center of Gravity 44.12 14.76 -0.270 0.007**

Note: IQR = Inter Quartile Rang. *Denotes significant relationship
level of significance

toe-touch skill among male kabaddi players (raiders). Five
anthropometric variables: foot length, upper leg length, low-
er leglength, calf girth and three linear kinematical variables:
speed, distance and center of gravity were taken in this study.

The result showed that there was an insignificant rela-
tionship (rs = -0.17, p = 0.863) between foot length variable
and TTSP. The result of this finding is supported by the study
conducted by Pandey and Reddy (2019) where they found
that anthropometric variable foot length has no significant
correlation with the performance of Forehand Overhead
stroke i.e., clear, smash and drop in a Badminton (Pandey &
Reddy, 2019).

The results showed that there was an insignificant re-
lationship (rs = 0.048, p = 0.634) between upper leg length
variable and TTSP. The results also showed that there was
an insignificant relationship (rs = -0.90, p = 0.373) between
lower leg length variable and TTSP. The results of these find-
ings are supported by the study conducted by Yallappa (2020)
and Sharma (2019) where they found that there was no sig-
nificant relationship of no relationship of leg length with the
kabaddi playing ability among university male kabaddi play-
ers and no significant relationship of shot-put performance
with upper leg length and lower leg length (Yallappa, 2020;
Sharma, 2019).

The result showed that there was an insignificant rela-
tionship (rs = 0.093, p = 0.355) between calf girth variable
and TTSP. The result of this finding is supported by the study
conducted by Arshaq & Martin (2018) where they found that
there was an insignificant correlation between calf girth and
performance of kho-kho game (Arshaq & Martin, 2018).

The result showed that there was a significant relation-
ship (rs = 0.230, p = 0.022) between thigh girth variable and
TTSP. The result of this finding is supported by the study
conducted by Johnson (2016) and Madegowda & Venkatesh
(2016) where they found significant relationship between
thigh girth and playing ability among kabaddi players (John-
son, 2016, Madegowda & Venkatesh, 2016).
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at 0.05 level of significance. **Denotes significant relationship at 0.01

The result showed that there was an insignificant rela-
tionship (rs = -0.006, p = 0.952) between time variable and
TTSP. The result of this finding is partially supported by the
study conducted by Hart et al. (2016) who found that there
was an in significant relationship of foot velocity with the
kicking accuracy in football (Hart, Nimphius, Spiteri, Co-
chrane & Newton, 2016).

The result showed that there was a significant relation-
ship (rs = 0.245, p = 0.014) between distance variable and
TTSP. The result of this finding is supported by the study
conducted by Landers et al. (2011) where they found that
there was significant relationship of stride length with run-
ning and triathlon performance (Landers, Blanksby & Rack-
land, 2011).

The result showed that there was a significant relation-
ship (rs = -0.270, p = 0.007) between center of gravity vari-
able and TTSP. The result of this finding is supported by
the study conducted by Bal et al. (2009) who found that
there was a significant relationship of center of gravity at the
releasing moment of lay-up shot in basketball (Bal, Deol &
Kaur, 2009).

In case of anthropometrical variables, the results of this
study are contradictory as compared to previous studies.
Previous studies conducted in kabaddi shows relationship
between anthropometric variables and playing ability of
kabaddi players (Devaraju K., Needhiraja, 2012; Johnson,
2016, Madegowda & Venkatesh, 2016). The reason behind
these differences can be that in previous studies overall per-
formance of players was measured. Players were allowed to
perform any skill and there was not any specificity regarding
the skill. But this study was focused only on performance of
a single raiding skill: toe-touch.

In case of linear kinematical variables, there are not pre-
vious studies available in the literature in kabaddi. But, on
the basis of experience of the researcher being a kabaddi
player, it can be said that by increasing in distance between
both feet during the execution phase of toe-touch skill can
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increase the chances to touch an opponent by foot for which
this skill is performed during the raid. Lowered center
of gravity provides better stability to perform movement
smoothly. In case of toe-touch skill performance, if raider
lowers down his center of gravity during the raid while per-
forming toe-touch skill, then he can get more stability to
perform skill smoothly.

Conclusion

The study concludes that increase in the size of thigh
girth and distance positively contributes in toe-touch skill
performance in kabaddi. Center of gravity negatively con-
tributes in toe-touch skill performance in kabaddi. It can
help coaches while make training plan for raiders to enhance
their raiding performance.
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3B’A30K MIXK BUBPAHUMWU AHTPOINMOMETPUYHUMU
N NIHIMHUMU KIHEMATUYHUMU 3MIHHUMW TA
BUKOHAHHAM AOTUKY NAJIbLEM HOI'M B KABAAAI

xacsip Pam'*BCPE) Tko3ed Cinrx'4PE

'Hamionanpanit incTuTyT ismunoro BuxosanHs imeHi Jlakmmi bai

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

Pedepar. Crarts: 6 c., 5 Tab., 2 puc., 33 pxeperna.

Mera mocmimKeHHsT — BUSIBUTK 3B’I30K MK BuOpa-
HMMM QHTPOIIOMETPUYHMMM 11 JIiHITHMMM KiHEMaTUYHUMU
3MiHHMMM Ta BUKOHAHHAM JIOTUKY NajIblieM HOTU Y YOJIOBi-
KiB-TpaBILiB Kabazni (peitnepis).

Marepiamu i MeTopu. []y11 nocmimkeHHs 6y/10 BinibpaHo
CTO 4OJIOBiKiB-peiifiepiB. Bik BUIIp0OOOBYBaHMX KOMUBAaBCA
Big 18 o 25 pokiB. BubpaHi aHTpOIIOMETPUYHI TOKA3HUKIL:
IOBXIHA CTOIM, ZOBXMHA CTErHA, JOBKMHA TOMIIKM, 00-
XBaT CTerHa Ta 006XxBaT ikpy Oy/nu BUMIPsIHI 3a JOIIOMOTOO
CTaHfjapTHOrO obnmagHaHHs. Bubpani nminiitHi kiHemMaTnyHi
3MiHHI BUMIPIOBAINCS 3 BUKOPUCTAHHAM LM(POBOTro Mpo-
rpamHoro 3abesnedentsiM “Kinovea version-0.9.3”, BukonaH-
HA JOTUKY ITaJIbLiEM HOTM pelifiepaMy OLIiHIOBA/IOCsA TPbOMa
excrepramy. HagiliHicTh pelITMHIOBMX OLIHOK, HApaXxoBa-
HIIX eKCIlepTaMy BUIPOOOBYBaHNM, OY/IO IepeBipeHo 3a [o-
nomorom tecty Kanma Koena, koe¢inient Kanmna BusHaHO
JBOCTOBIPHMM.

PesynpraTn. Panrosa kopenania CripMeHa mokasa-
JIa, 10 iCHy€ 3HAYHA KOPelis 3MIHHMX 00XBaTy CTerHa
(rs=0,230, p=0,022), BincTani (rs = 0,245, p =0,014) Ta 1jeH-
Tpy Baru (rs = -0,270, p = 0,007), i He Ma€e 3HaYHOI KOpesILii
3MiHHUX HOBXMHM crerHa (rs = 0,048, p = 0,634), [OBXUHA
rominkn (rs = -0,90, p = 0,373), obxsary ikpnu (rs = 0,093,
p = 0,355), mosxunu cronu (rs = -0,17, p = 0,863) Ta yacy
(rs =-0,006, p=0,952) 3 BUKOHAaHHAM IOTUKY IIaJIbLieM HOTY
B Kabapyi.

BucHoBKkM. Y JOCIifKeHHI 3p06/IEHO BUCHOBOK, IO
Ha BMKOHAaHHA NOTUKY MajblieM HOTU y YONOBiKiB-TPaBIliB
kabaymi 06XBaT CTerHa i Bi[CTAHb BIUIMBAKOTH O3UTUBHO,
a LIeHTP Baru — HETaTUBHO.

Knrouosi cmoBa: xabaspi, peiiiep, HaBU4IKa, AHTPOIIO-
MeTpUYHIi 3MiHHI, JIiHilIHa KiHeMaTHKa.
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Abstract

The study purpose. This study aims to determine the level of understanding of the pedagogical competence of
Physical Education, Health and Recreation students of the Faculty of Sports Science, Yogyakarta State University,

batch 2016.

Materials and methods. This research method is a survey with a quantitative descriptive approach. The population
is 180 physical education students, the sample selection is 52 physical education students using incidental sampling
technique. The research instrument is a valid and reliable questionnaire. The data analysis technique is the analysis

presented using the percentage.

Results. The results obtained show that the level of understanding of the pedagogic competence of Physical
Education, Health and Recreation students of the Faculty of Sports Science, Yogyakarta State University, class 2016
was “very low” 3.85% (2 students), “low” 67.31% (35 students), “medium” 19.23% (10 students), “high” 9.62%

(5 students) and “very high” 0% (0 students).

Conclusions. Based on the results of the study, it can be concluded that the level of understanding of the pedagogic
competence of Physical Education students is in the low category.
Keywords: level of understanding, pedagogical competence, physical education, health and recreation students.

Introduction

Education is an effort that is made consciously and
intentionally to change human behavior both individually
and in groups to become mature humans through teaching
and training (Gaetano, 2012). Talking about education, of
course, cannot be separated from learning and teaching ac-
tivities, one of the efforts to realize educational expectations
requires a teacher.

The teacher is an educator whose job is to guide, direct,
teach, train, assess, educate and evaluate students through
formal education (Yusnita et al., 2018; Azhary, Handoyo, &
Khafid, 2018). As a competent educator, of course, he wants
to make a good contribution to the progress of his students
(Asari, Fauziyah, & Uchtiawati, 2018; Ahmad & Setyaning-
sih, 2012). The ability to manage and manage learning and

© Hastuti, T. A., Jatmika, H. M., Pratama, K. W,, &
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teaching activities in education is called pedagogic compe-
tence (Asari, Fauziyah, & Uchtiawati, 2018).

In particular, pedagogic competencies can be classified
as follows: (a) personality is not innate but professional roles
developed through tiered training (Liakopoulou, 2011), (b)
deepening and mastery of material to save time and teach
more important knowledge by referring to research data that
refers to the chosen strategy (Beyer, 2002; Oser et al., 2006),
(c) special abilities and skills that have an effective impact
on teaching practice (Liakopoulou, 2011), (d) attitudes to-
wards teaching and learning activities that are not only able
to evaluate, understand and choose knowledge, but how to
use and act (Liakopoulou, 2011).

Based on this description, the author states that ped-
agogic competence is very complex. Therefore, there is a
need for a more in-depth study. One of the educational uni-
versities in Indonesia, namely Yogyakarta State University,
must organize several programs synergistically, including
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academic and professional education programs in the field
of education (Physical Education, Health and Recreation
Curriculum 2014, 2015: 4). The realization of educational
institutions, especially the faculty of sports science, cannot
be separated from educational programs and curriculum
implementation through courses.

Courses have objectives in accordance with the fields
of knowledge and skills that are limited by the curriculum.
Students of the Physical Education, Health, and Recreation
study program who take the Physical Education Teacher
Professional Preparation course can be said to have under-
stood the professionalism and competence as a physical edu-
cation teacher in accordance with the Book of Competency
Standards for Beginner Teachers of the Bachelor of Physical
Education Study Program.

Based on a preliminary study through observations and
interviews with Physical Education students at the time of
introduction to the school field, problems were found related
to understanding teacher competencies, especially pedagog-
ic competencies, these problems were: (1) some students still
had difficulties in designing learning, so the design of learn-
ing practices was still copy paste to friends and the internet,
this is a problem because the conditions of one school are
different from one another, (2) some students teach not in
accordance with the lesson plans that have been prepared,
this of course can hinder students in developing their talents
and potential, (c) in evaluating In learning, some students
make assessments based on subjectivity, for example giv-
ing good marks to students who have been recognized (d)
besides that there are students who have not been able to
understand student characteristics, such as difficulties in
managing students who do not want to take part in learning
n in class.

Based on the investigation of several research literature
on this topic, it has often been done, but in particular there
are differences in the problems and variables that exist, thus
the purpose of this study is to find out and describe the level
of understanding of the pedagogic competence of students
in Physical Education, Health and Recreation, Faculty of
Sports Science, State University Yogyakarta batch 2016.

Materials and methods

Study participants

This research method is descriptive quantitative, which
describes the variables studied (Atmowardoyo, 2018). The
inclusion criteria in this study were students of physical edu-
cation, health and recreation class 2016 who were taking
field introduction courses at school, then the exclusion cri-
teria were students did not collaborate with researchers. The
population is 180 students while the sample is 52 students.
The sampling technique is incidental sampling (Ward et al,,
2018).

Study organization

The instrument in this study uses the test method (As-
sarroudi, 2018). The data collection technique was observa-
tion using a questionnaire instrument, before being used
the instrument was checked by experts and then tested for
validity and reliability. The data used is primary data, which
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is taken from participants in the field. The data collection
mechanism is as follows: (1) Researchers seek data from stu-
dents of Physical Education, Health and Recreation, Faculty
of Sports Science, State University of Yogyakarta batch 2016
who have taken the Field School Introduction course. (2)
Researchers determine the number of students who are the
subject of research. (3) Researchers distribute instruments
in the form of multiple choice tests. (4) The researcher col-
lected the test results and transcribed the results of filling
out the test. (5) After that, the data is tabulated and percent-
age. To find out whether the item is good or not, it is done
by analyzing the item using the formula: Difficulty P = R/T.
Information: R = the number of respondents who answered
each item correctly. T = number of respondents who an-
swered the test.

Table 1. Difficulty Level Criteria

Difficulty Index Information
Less than 0.30  Items in the difficult category
0.31-0.70 Items in the Sufficient category

More thsn 0.71 Easy categorized question items

(Source: Arikunto, 2013:210)

A test can be said to be good if the alternative answers
chosen are at least 5% of all respondents who work on the
question. Validity test is used to analyze each question item
with the help of the product moment correlation formula.

Table 2. Criteria for the Level of Distinguishing Power for
the Item Problem

Item
Distinguishing Information

Power

0-0.20 Question items have weak distinguishing power
0.21-0.40 Question items have moderate distinguishing

power

0.41-0.70 Question items have good distinguishing power
0.71-1.00 Question items have very strong distinguishing

power

Signed Negative The question item has very bad distinguishing
power

(Source: Arikunto. 2013: 210)

Statistical analysis

The data analysis technique in this study uses percent-
age data analysis, which will present statistical descriptive
data including tables, graphs, diagrams, circles, pictograms,
mean, median, mode, percentile, decile calculation, stan-
dard deviation and percentage (Deeks et al., 2019). The cal-
culation is assisted by SPSS 25, then to clarify the analysis
process, categorization will be carried out. Categorization
consists of very high, high, medium, low, very low. The re-
search basis for determining this ability is to maintain a level
of consistency in research, with the following formula (Hox
et al,, 2017): P = F/N 100%. Information: P = Percentage
sought, F = Frequency, N = Number of Respondents.
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Determine the interval using the formula from Arikun-
to (2013: 207) in table 3 as follows:

Table 3. Assessment Norms

No Interval Category
1 81-100 Very High
2 61-80 High

3 41-60 Medium
4 21-40 Low

5 0-20 Very Low

(Source: Arikunto, 2013: 207)

Results

The results of this study aim to describe the level of un-
derstanding of pedagogic competence, with the following
results: the lowest score (minimum) 12.82, the highest score
(maximum) 89.76, the average (average) 37.8, the average
score mean (median) 35.89, frequency (mode) 23.07, stan-
dard deviation (SD) 16.68.

Table 4. Results of Student Pedagogical Competence
Comprehension

No Interval Category  Frequency %
1 81-100 Very High 0 0.00%

2 61-80 High 5 9.61%
3 41-60 Medium 10 19.23%

4 21-40 Low 35 67.31%

5 0-20 Very Low 2 3.85%
Total 52 100.00%

Based on table 4, it is explained that the level of under-
standing of pedagogic competence is in the “very low” cat-
egory of 3.85% (2 students), “low” of 67.31% (35 students),
“Medium” of 19.23% (10 students), “high” 9.61% (5 students)
and “very high” 0% (0 students). Based on these results, the
dominant category is included in the low category, the fol-
lowing diagram is presented:

80
60
67,31
40
20 385 1923 961 0
0
Very Low Average High Very
low High

Series 1

Fig. 1. Bar diagram of the level of understanding of the pedagogic
competence
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Mastery Factor Characteristics of Students

Based on table 5, the results show that the characteristic
completeness factor is in the very low category 5.77% (3 stu-
dents), low at 30.77%, moderate at 40.38% (21 students),
high 19.23% (10 students ) and “very high 3.85% (2 stu-
dents). The most dominant category in the mastery factor of
student characteristics is in the “medium” category.

Table 5. Results of Study of Student Characteristics Mastery
Factors

No Interval Category Frequency %
1 81-100 Very High 2 3.85%
2 61-80 High 10 19.23%
3 41-60 Medium 21 40.38%
4 21-40 Low 16 30.77%
5 0-20 Very Low 3 5.77%
Total 52 100.00%

Factor Theory and Principles of Learning

Based on table 6, it was found that the factors of learn-
ing theory and learning principles were in the “very low”
category of 25.00% (13 students), “low” of 46.15% (24 stu-
dents), “medium” of 0.00 % (0 students), “high” 23.08%
(12 students) and “very high” 5.77% (3 students). The most
dominant category of learning theory factors and learning
principles is in the “low” category.

Table 6. Research Results of Learning Theory Factors and
Learning Principles

No Interval Category Frequency %
1 81-100 Very High 3 5.77%
2 61-80 High 12 23.08%
3 41-60 Medium 0 0.00%
4 21-40 Low 24 46.15%
5 0-20 Very Low 13 25.00%
Total 52 100.00%

Curriculum Development Factors

Based on table 7, it was found data that the curriculum
development factor was in the “very low” category of 5.77%
(3 students), “low” of 19.23% (10 students), “medium” of
57.69% (30 students), “high” 9.62% (5 students) and “very
high” 7.69% (4 students). The most dominant category in the
curriculum development factor is the “medium” category.

Table 7. Research Results of Curriculum Development
Factors

No Interval Category Frequency %
1 81-100 Very High 4 7.69%
2 61-80 High 5 9.62%
3 41-60 Medium 30 57.69%
4 21-40 Low 10 19.23%
5 0-20 Very Low 3 5.77%
Total 52 100.00%

TM®B, 2021, Tom 21, N2 4



Hastuti, T. A., Jatmika, H. M., Pratama, K. W., & Yudhistira, D. (2021). The Level of Understanding of Pedagogical Competence of
Physical Education, Health and Recreation Students of Sports Science Faculty

Educating Learning Factors

Based on table 8, it was found that the educational learn-
ing factors were in the “very low” category of 21.15% (11 stu-
dents), “low” of 26.92% (14 students), “medium” of 25%
(13 students), “high” 13.46% (7 students) and “very high”
13.46% (7 students). The most dominant category in educa-
tional learning factors is in the “low” category.

Table 8. Research Results of Educating Learning Factors

No Interval Category Frequency %
1 81-100 Very High 7 13.46%
2 61-80 High 7 13.46%
3 41-60 Medium 13 25.00%
4 21-40 Low 14 26.92%
5 0-20 Very Low 11 21.15%
Total 52 100.00%

Information and Communication
Technology Utilization Factors

Based on table 9 it is found that the use of information
and communication technology is in the “very low” category
of 16.46% (7 students), “low” of 0.00% (0 students), “me-
dium” of 38.46% ( 20 students), “high” 0.00% (0 students)
and “very high” 48.08% (25 students). The most dominant
category on technology, information and communication
factors is in the “high” category.

Table 9. Research Results on Information and
Communication Technology Utilization Factors

Effective, Empathic, and Polite Communication Factors

Based on table 11, it was found that the effective, em-
pathic and polite communication factors were in the “very
low” category of 61.54% (32 students), “low” of 0.00% (0 stu-
dents), “medium” of 28, 85 % (15 students), “high” 0.00%
(0 students) and “very high” 9.61% (5 students). The most
dominant category on effective, empathetic and polite com-
munication factors is in the “very low” category.

Table 11. Research Results of Effective, Empathic and
Polite Communication Factors

No Interval Category Frequency %
1 81-100 Very High 5 9.61%
2 61-80 High 0 0.00%
3 41-60 Medium 15 28.85%
4 21-40 Low 0 0.00%
5 0-20 Very Low 32 61.54%
Total 52 100.00%

Factors for Assessment and Evaluation of
Learning Process and Outcomes

Based on table 12, it has been found that the assessment
and evaluation factors of learning processes and outcomes
are in the “very low” category of 67.31% (35 students), “low”
of 17.31% (9 students), “medium”. of 9, 61% (5 students),
“high” 0.00% (0 students) and “very high” 5.77% (3 stu-
dents). The most dominant category in the assessment and
evaluation process factors as well as learning outcomes are
in the “very low” category.

Table 12. Research Results of Assessment and Evaluation
Process and Learning Outcomes

No Interval Category Frequency %

1 81-100 Very High 25 48.08% No Interval Category Frequency %
2 61-80 High 0 0.00% 1 81-100 Very High 3 5.77%
3 41-60 Medium 20 38.46% 2 61-80 High 0 0.00%
4 21-40 Low 0.00% 3 41-60 Medium 5 9.61%
5 0-20 Very Low 13.46% 4 21-40 Low 9 17.31%
Total 52 100.00% 5 0-20 Very Low 35 67.31%
Total 52 100.00%

Student Potential Development Factors

Based on table 10, it was found that the data on the
potential development factors of students were in the “very
low” category of 61.54% (32 students), “low” of 0.00% (0 stu-
dents), “medium” of 32.69% (17 student). students), “high”
0.00% (0 students) and “very high” 5.77% (3 students). The
most dominant category in the development of student po-
tential is in the “very low” category.

Table 10. Research Results of Students’ Potential
Development Factors

No Interval Category Frequency %
1 81-100 Very High 3 5.77%
2 61-80 High 0 0.00%
3 41-60 Medium 17 32.69%
4 21-40 Low 0 0.00%
5 0-20 Very Low 32 61.54%
Total 52 100.00%
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Evaluation Factors for Learning Purposes

Based on table 13, it was found that the evaluation factor
for the benefits of learning was in the “very low” category of
44.23% (23 students), “low” of 34.62% (18 students), “medium”
of 0% (0 students), “high” 13.46% (7 students) and “very high”
7.69% (4 students). The most dominant category in the evalu-
ation factor for learning purposes is in the “very low” category.

Table 13. Research Results of Evaluation Factors for
Learning Interests

No Interval Category Frequency %
1 81-100 Very High 4 7.69%
2 61-80 High 7 13.46%
3 41-60 Medium 0 0.00%
4 21-40 Low 18 34.62%
5 0-20 Very Low 23 44.23%
Total 52 100.00%
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Reflective Action Factors for Improved Learning

Based on table 14, it was found that the reflective ac-
tion factor for improving the quality of learning was in the
“very low” category of 28.85% (15 students), “low” of 38.46%
(20 students), “medium” of 0% (0 students), “high” 26.92%
(14 students) and “very high” 5.77% (3 students). The most
dominant category in the reflective action factor for improv-
ing the quality of learning is in the “low” category.

Table 14. Results of Reflective Action Research for
Improved Learning

No Interval Category Frequency %

1 81-100 Very High 3 5.77%

2 61-80 High 14 26.92%

3 41-60 Medium 0 0.00%

4 21-40 Low 20 38.46%

5 0-20 Very Low 15 28.85%
Total 52 100.00%
Discussion

Based on the results of the study, it shows that the level of
understanding pedagogical competence Physical Education
Health and Recreation Students, Faculty of Sport Sciences,
Yogyakarta State University, batch 2016, the most dominant
category is in the low category. The low category indicates that
the level of understanding of the pedagogic competence of the
Physical Education Health and Recreation Student Faculty of
Sport Sciences, Yogyakarta State University, batch 2016 has not
met the expectations of the faculty and the Competency Stan-
dards Regulation of the Minister of National Education No. 16
of 2007 concerning Teacher Qualification and Competency
Standards as teacher candidates explaining that teachers are
good if they meet competencies the main aspects of which are
pedagogical competencies that must be possessed by teachers.
The results in the low category are also due to the fact that the
respondents have difficulty working on the test questions.

Similar to previous research, it was explained that other
difficulties experienced by participants recorded through
this study were related to the question model (Hoglinger &
Diekmann, 2017). This is reinforced by Koo and Li (2016),
questions about model descriptions with illustrations frankly
make us confused, sometimes for us the relationship between
statements and questions is difficult to understand. Based on
the factor of the level of understanding pedagogical compe-
tence Physical Education Health and Recreation students,
Faculty of Sport Sciences, Yogyakarta State University, batch
2016 is described as follows: The level of understanding peda-
gogical competence Physical Education Health and Recre-
ation students, Faculty of Sport Sciences, Yogyakarta State
University, batch 2016 based on the mastery factor of student
characteristics, the most dominant category is in the “aver-
age” category. A teacher must master the characteristics of
students because by understanding and approaching students
the teacher can easily provide learning to students and can
develop the potential that students have. The teacher has an
understanding of the psychology of child development so
that he knows exactly the right approach to take on his stu-
dents. Teachers can guide children through difficult times in
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the ages experienced by students. In addition, the teacher has
knowledge and understanding of the child’s personal back-
ground so that they can identify problems faced by students
and determine appropriate solutions and approaches. Ac-
cording to Standards Regulation of the Minister of National
Education No. 16 of 2007, there are 6 aspects, namely physi-
cal, intellectual, socio-emotional, moral, spiritual, and socio-
cultural background.

The level of understanding pedagogical competence
Physical Education Health and Recreation students, Faculty
of Sport Sciences, Yogyakarta State University, batch 2016
is based on the learning theory and learning principles, the
most dominant category is in the “low” category. Mastering
several learning theories will enrich the methods used by the
teacher, making it easier for teachers to form several varia-
tions of learning that can increase student motivation.

The level of understanding pedagogical competence Physi-
cal Education Health and Recreation students, Faculty of Sport
Sciences, Yogyakarta State University, batch 2016 based on
curriculum development factors, the most dominant category
is in the “average” category. By understanding the curriculum,
the teacher can teach directed and focused with the material
presented not to deviate from the material to be delivered.

The level of understanding pedagogical competence Phys-
ical Education Health and Recreation students, Faculty of Sport
Sciences, Yogyakarta State University, batch 2016 is based on
educational learning factors, the most dominant category is in
the “very low” category. The implementation of educational
and dialogical learning, with the teacher carrying out learning
that educates the teacher, can create an atmosphere of activ-
ity in the classroom and in the field by using multi methods
and teaching techniques in learning. According to Amin et al.
(2020) technically the implementation of learning activities
shows in several things, namely the management of learn-
ing places / classrooms, management of learning materials,
managing activities and time, managing students, managing
learning resources and managing teaching behavior.

The level of understanding pedagogical competence
Physical Education Health and Recreation students, Faculty
of Sport Sciences, Yogyakarta State University, batch 2016
based on the use of technology, information and communi-
cation factors, the most dominant category is in the “high”
category. The use of learning technology by utilizing teacher
learning technology can be creative and can develop chil-
dren’s potential. In organizing the learning, teachers are using
technology as a medium. Providing learning materials and
administration using information technology. Familiarize
children with interacting using technology. Based on a litera-
ture review, it is stated that the use of technology in education
and learning (e-learning) provides convenience or makes
learning effective for students. This means that teachers are
required to prepare and present material on a computer net-
work system that can be accessed by students. Therefore,
teachers and prospective teachers are equipped with various
competencies related to the use of information and commu-
nication technology as learning technology (Hashim, 2018).

The level of understanding pedagogical competency Phys-
ical Education Health and Recreation students, Faculty of Sport
Sciences, Yogyakarta State University, batch 2016 based on the
development factors of potential students, the most dominant
category is in the category of “low”. The development of stu-
dents to actualize the various potentials they have, the teacher
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must know the potential of the child so that the teacher can de-
velop the potential that the child has. Teachers have the ability
to guide children, create a place for children to recognize their
potential and train them to actualize their potential.

The level of understanding pedagogical competency
Physical Education Health and Recreation students, Faculty
of Sport Sciences, Yogyakarta State University, batch 2016 is
based on communication factors that are effective, empathic
and polite, the most dominant category is in the “low” cat-
egory. Effective communication is the key to the success of the
lessons to be conveyed. Meanwhile, empathic and polite ele-
ments can make communication continuity more meaningful.

The level of understanding pedagogical competency Phys-
ical Education Health and Recreation students, Faculty of Sport
Sciences, Yogyakarta State University, batch 2016 based on the
assessment and evaluation of learning outcomes, the most
dominant category is in the “low” category. Assessment and
evaluation of learning outcomes, by evaluating teacher learn-
ing, can determine the level of children’s learning completion
and to improve the quality of learning programs in general.

The level of understanding pedagogical competency
Physical Education Health and Recreation students, Faculty
of Sport Sciences, Yogyakarta State University, batch 2016 is
based on the assessment and evaluation results for learning
purposes, the most dominant category is in the “low” catego-
ry. The results of the assessment and evaluation are an effort
to improve the quality of the process and learning outcomes.

The level of understanding pedagogical competency
Physical Education Health and Recreation students, Faculty
of Sport Sciences, Yogyakarta State University, batch 2016
is based on reflective action factors to improve the quality
of learning, the most dominant category is in the “low” cat-
egory. Reflection on learning should be seen as part of the
professional performance of the teacher to improve his com-
petence as an educator. In learning reflection, the teacher
can choose any technique that allows him to contemplate
the learning that he has given and when doing so does not
feel like a burden.

Although researchers have tried hard to meet all the
requirements required, this does not mean that this research
is without weaknesses and shortcomings. Some of the weak-
nesses and shortcomings that can be stated in this study in-
clude: (1) The difficulty of knowing the respondent’s serious-
ness in taking the test. Efforts were made to minimize errors,
namely by providing an overview of the aims and objectives
of this study. (2) Data collection in this study was only based
on the results of filling out the test so that there was an ele-
ment of less objective in filling the test. In addition, in the
filling of tests obtained the nature of the respondent himself
such as honesty and fear in answering the question in fact.
(3) When collecting research data, namely when distributing
research instruments to respondents, it cannot be moni-
tored directly and carefully whether the answer given by the
respondent is really in accordance with his opinion or not.

Conclusions

Based on the results and discussion, it was concluded that
the level of understanding of students’ pedagogic competence
was in the “very low” category of 3.85% (2 students), “low”
of 67.31% (35 students), “Medium” of 19.23% (10 students),
“high” 9.62% (5 students) and “very high” 0% (0 students).
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PIBEHb PO3YMIHHA NEAATOMN4YHOI KOMNETEHTHOCTI CTYLQEHTIB
OAKYJIbTETY CNOPTUBHUX HAYK, AKI CMELUIANI3YIOTbCA
HA OIBUMHOMY BUXOBAHHI, 0340POBJIEHHI TA PEKPEALLII

Tpu Ani XactyTi'APPE, Tepka Maiia AAtmika'ABCPF,

2BCDE

Kykyx Baxbropin IIparama

Nlep>xaBHMIT yHiBepcuTeT [)KOK AKapTH
*[HCTUTYT NepenoBol HayKM, TeXHIKM Ta OCBITH

, JeBanrra IOgxicripa

2BCDE

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

Pedepar. Crarrst: 7 c., 14 Tab., 1 puc., 18 mxeper.

Merta pgoCmig)KeHHA — BU3HAYUTU PiB€Hb PO3YMiHHA
IefjaroriyHol KOMIIETEHTHOCTI CTYAeHTIB (aKyIbTeTy CIop-
TUBHUX HayK JlepXaBHOTro yHiBepcuteTy JKOK sAKapTH, SKi
CHeliali3yloTbCs Ha (biquHOMy BJMXOBaHHi, 03/[0POB/IEHH] Ta
pexpeaii, BcTymy 2016 poky.

Marepianmu Ta MeTogu. MeTOLOM HOC/ipKeHHs OYI10 Omn-
TYBaHHA 3 KibKiCHMM onmcoBuM migxopom. 3i 180 crymeH-
TiB, sKi CIterjianisyioTbcs 3 (GisM4HOrO BUXOBAHHS, BUOPAHO
52 CTypmeHTHu 3a METOJOM BUIIAJIKOBOTO Bin6opy. IncTpymen-
TOM JOCTi/KeHHA OYB yHiBepcalbHUIT Ta HailfHMI OIUTY-
Ba/IbHMK. MeTooM aHasIisy JaHux OyB aHaJIi3, IpeCTaBIe NIt
3 BUKOPMCTaHHAM BiJICOTKa.

PesynmbraTtu. OTpumaHi pesynbTaTu CBifgyaTh, W0 pi-

(akyabpTeTy CHOPTMBHUX Hayk [lep>KaBHOTO YHIBepCUTETY
IKOK AAKapTH, SKi Creniami3yloTbcsi Ha GI3MYHOMY BUXOBAH-
Hi, 037l0poB/IeHHi Ta pexpealiil, BcTyry 2016 poky, 6yB «myxe
HU3bKuM» 3,85% (2 crymeHTN), «HU3BKUM» 67,31% (35 cTy-
IeHTiB), «cepenHimM» 19,23% (10 cTypeHTiB), «<BUCOKMM» 9,62%
(5 crymenTiB) i «my»xe BucokuM» 0% (0 cTymeHTiB).

BucHoBKkm. 3a pesynbpraTaMu JOCIIKEHHA MOXKHA 3pO-
O6UTY BIUCHOBOK, IO PiBeHb PO3yMiHHA II€JarorivHoi KomIle-
TEHTHOCTI CTYJEHTiB, AKi CIeliali3yoTbcsa Ha (1)131/1‘1}10My BU-
XOBaHHi, € HU3BKVIM.

Knrouosi cmoBa: piBeHb pO3yMiHHS, M€JaroriyHa Komiie-
TEHTHICTD, CTyfleHTH, (isudHe BUXOBAHH:, O3[IOPOB/ICHHA Ta
peKpearnis.

BEHb PO3YMiHHSA Ie[aroriyHoi KOMIIETEHTHOCTI CTY[EHTiB
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Abstract

Research purpose: is a substantiation and modeling of appropriate norms of physical readiness of youth for service

in the army.

Materials and Methods. The expert group included 21 specialists (whose field of activity is physical education,
special training, physical training in the security and defense forces). The following research methods were used

to solve the problem posed in the work: theoretical analysis, comparison, systematization and generalization of
materials of scientific, historical, methodical literature and guiding documents; expert evaluation (Delphi and
analysis of Saati hierarchies); methods of mathematical statistics.

Results. It is determined that even simple statistical methods in combination with expert information when
choosing promising solutions often give better results than accurate calculations with a focus on averages.

A comprehensive approach using peer review (Delphi), a method of modern theory of hierarchical systems Saati
allowed to determine the structure of the projected model of physical fitness of young people for military service.
The structural interconnected components of the predicted model with the corresponding weighting factors are
the level of formation and development of general and special physical qualities (p, = 0.411), the level of formation
and development of special physical qualities (p, = 0.235), the level of acquisition of military applied motor skills
(ps; = 0.216), the state of the cardiovascular system (p, = 0.138).

Conclusions. The presented structural predictable model of integrated assessment of physical readiness of youth for
service in the army allows to define limits of levels of components and to estimate their level of formation in points
from 1 to 12, and also to correct the maintenance of means of physical training depending on such components

which lag behind a proper norm.

Keywords: pre-conscription youth, predicted models, proper norms, physical fitness.

Introduction

The real threats to Ukraine’s sovereignty and territorial
integrity necessitated an increase in the level of readiness of
young people to fulfill their patriotic duty and, accordingly,
a high level of functional and psychophysical preparedness.
In these conditions, the issue of finding an effective system
of training pre-conscription youth for service in the Armed
Forces of Ukraine became especially relevant (Krutsevich, &
Trachuk, 2017).

A high level of physical fitness of young people is rel-
evant, the army needs healthy, well-developed and well-

© Krutsevich, T., Panhelova, N., Trachuk, S., Kuibida, V.,
Pidleteychuk, R., & Panhelov, B., 2021.
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trained young men, but not every average young man meets
the requirements of tomorrow’s service (Krutsevych, Sain-
chuk, Pidleteichuk, 2018).

Physical training, according to experts, is the main
means of combat training of servicemen, as well as a struc-
tural component that ensures the combat effectiveness of the
armed forces as a whole (Military Committee, 2009; Boro-
din, 2009; Romanchuk, 2012; Bosenko, Sudets, 2017; Aand-
stad, Sandberg, Hageberg, Kolle, 2020). Physical training is
a basic factor for the implementation of technical and men-
tal readiness of troops, a means of adaptation to military-
professional activities (Romanchuk, 2013; Olkhovoy, 2012;
Romanchuk, C., Anokhin, Oderov, Klymovyh, Pidleteichuk,
Dobrovolskii, Tychyna, 2020).
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The management system in physical education is based
primarily on the operation of models, and only then - on the
transfer of “samples” of pedagogical actions in practice (Priy-
mak, 2003; Loshitska, 2007; Priymak, Krutsevich, Pangelova,
Trachuk, Kravchenko, Stepanenko & Ruban, 2020).

Possibilities of creation, construction of models are
caused by specific features of its application (Olkhovyi, 2012;
Krutsevich, 2017; Krutsevich, Pangelova, Trachuk, 2019).
When two phenomena that can be objectively measured are
identified and the relationship between them is quantifiable,
this provision opens up opportunities for cybernetic model-
ing of processes (Krutsevich, T. 2017).

The availability of models determines the opportunities
for teachers to guide young people to achieve the appropriate
level, and the military - the information that young people
who meet the model requirements, are characterized by a
higher level of physical condition and are able to perform
certain duties in the future, accordingly to the appointment,
and the military registration and enlistment office, in turn,
would be able to plan and direct conscripts to the appropri-
ate regime training zone (Loshitska, 2007).

The aim of of the research was to study and modeling of
appropriate norms of physical readiness of youth for service
in the army.

Materials and method

Study participants

The expert group included 21 specialists (heads of phys-
ical training and sports of military units; teachers, heads of
departments of physical education of special physical train-
ing and sports of higher military educational institutions of
Ukraine.

Study organization

Methods of study: theoretical analysis, comparison, sys-
tematization and generalization of materials of scientific,
historical, methodical literature and guiding documents; ex-
pert assessment (Delphi and analysis of hierarchies Saati);
methods of mathematical statistics.

Procedure

According to the Delphi expert survey procedure, which
was based on practical issues of leadership, organization and
physical training of young people, their readiness for mili-
tary service. Experts were given the main questions directly
at the time of the survey, were not allowed to exchange views
on problem, which ensured the independence of opinion.
The survey procedure took place in stages:

o experts were asked to answer a list of questions for-

mulated in detail on the research problem;

o each participant answered the questions anonymously;

o the results of the expert survey using the principle
of pairwise comparisons of the degree of superior-
ity of one component over another determine the
weights of the indicators of integrated readiness as-
sessment;

o each expert received a copy of the general document,
followed by a discussion of the problem to be solved
to adjust the components of the system of physical
training and physical readiness of young people for
military service.

Results

As a result of processing of data of expert estimations
and quantitative comparison of pair comparisons of a degree
of advantage of one component over another components of
the forecasted model of physical readiness of a conscription
contingent of Ukrainians for service in army were defined.

To obtain an objective assessment of the effectiveness
of the process of physical training of conscripts for military
service, based on the results of our work, we proposed a
structural of predicted the model of integrated assessment
of physical readiness of youth for service in the security and
defense forces of Ukraine (Fig. 1).

In the course of the expert survey 21 experts managed
to confirm the expediency and urgency of achieving the ap-
propriate level of physical fitness in the process of conduct-
ing forms of physical culture (physical education) in the
conscript contingent, which will contribute to the functional
readiness of the cardiovascular system, acquisition and for-
mation of military motor skills.

R

I n I3 T4
P1 P2 Ps Pa
q 92 qs Qs

Fig. 1. Structural model of integrated assessment of physical readiness of young people for military service. Note: R — integrated
assessment of young people’s physical readiness for military service; r, — the level of formation and development of general physical
qualities; r, — the level of formation and development of special physical qualities; r; — level of acquisition of military-applied motor skills;
r, — the state of the cardiovascular system; p,-p,— weighting factors of the components of the integrated assessment; q;-q, — indicators
(primary assessments) of the components of the integrated assessment
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Using the logical sequence of the structural of predicted
the model of integrated assessment of physical fitness, in the
presence of numerical values of the levels of indicators of the
components of integrated assessment, it is possible to deter-
mine the level of overall integrated assessment of physical
fitness of youth for military service.

4 4
R:zlrizzlqu/ (1)
J= =

where: R - integrated assessment of young people’s physi-
cal readiness for military service; r; — levels of indicators of
integrated assessment; q; — indicators (primary assessments)
of the components of the integrated assessment; p; — weight-
ing factors of the components of the integrated assessment.

Assessment (testing) of the level of all components of the
integrated assessment of physical fitness should take place in
stages during the current and final annual (semester) con-
trols on the subject “Physical Culture” (Peleshenko, 2010).

In order to determine the quantitative measure of the
degree of importance and priority of each of the indicators
integrated estimation, for the objective determination of the
quality of the educational process in the direction of op-
eration of the educational subject “physical culture” and to
implement long-term prognosis effectiveness of its results,
we analyzed the characteristics of complex components of
the studied evaluations received through the feedback chan-
nel and with the help of expert evaluation.

To implement a remote forecast of the effectiveness of
the forecast model, we conducted a comprehensive analysis

Table 1. Coeflicients of weight of components of integrated
assessment of physical readiness of youth for military
service in security and defense forces

The value of the components

Components of integrated

assessment symbol weighting

factor

Level of formation and development 0411

of general physical qualities (r,) P '

Level of formation and development 0235

of special physical qualities (r,) & ’

Leve{I of acquls¥t10n of military- o, 0216

applied motor skills (r3)

Cardiovascular status (r,) P4 0.138

of certain characteristics with the determination of a quan-
titative measure of the coefficient of weight (and priority)
of each of the indicators of integrated assessment (Tabl. 1).

According to the results of the expert assessment, we
obtained the average indicators of weights for all its compo-
nents of the integrated assessment of the physical readiness
of young people for service in the army. The level of forma-
tion and development of general physical qualities (r;) had
the highest weighting factor (p, = 0.411). The state of the car-
diovascular system (r,) by the coefficient of severity was the
lowest (p, = 0.138), although it is generally accepted that the
functionality limits the manifestation of physical qualities.

Each of the above components is only conditionally
separated in a holistic integrated assessment of the physical
readiness of young people for military service, integrates
with other indicators and components and is a partial mani-
festation of this assessment.

Diagnosis of components in our study was carried out
by quantifying the degree of their importance, completeness,
stability of manifestation, the presence of possible deviations
or shortcomings in relation to the purpose and objectives of
physical fitness of young people for service in the army. If
such deviations occur, it is necessary to analyze what they
are, what caused them, what should be done to eliminate
them and prevent them in the future. Without evaluative
control, and correction of erroneous actions, learning will be
“blind’;, it is impossible to manage, that is, it ceases to be at all
“managed”, its results will become unpredictable.

The generalized definition of an integrated assessment
of the effectiveness of the process of physical education is the
physical readiness of young people, which manifests itself in
the form of the ability to serve in the army.

All indicators r,-r, are evaluated in points from 1 to 12.
1-3 points (low level), 4-6 points (medium), 7-9 points (suf-
ficient), 10-12 (high). Using the coefficients p,-p, determine
the limits of the levels of the components q,-q, of the inte-
grated assessment.

Thus, we can determine the level of formation of in-
dividual components of the integrated physical fitness of
young people for military service (Table 2), as well as adjust
the content of physical education depending on such com-
ponents that lag behind the appropriate norm.

The basis of physical readiness of young people for ser-
vice in the army was the understanding that each of the com-
ponents included in the content of the educational process
in the field of “physical culture (education)” is an indicator

Table 2. Assessment of the level of formation of the components of integrated physical fitness (points)

Z’ P Score q (points)

" ’ qj 12-10 p 9-7p 6-4p 3 p and less

I p;=0.411 Qi 4.93-4.11 3.70-2.88 2.47-1.64 1.23

I, p,=0.235 Q2 2.82-2.35 2.16-1.64 1.41-0.94 0.71

I3 p;=0.216 qs 2.59-2.16 1.94-1.51 1.30-0.87 0.65

Iy p4=0.138 Qs 1.66-1.38 1.24-0.97 0.83-0.55 0.41
RinT i” 12-10 9-7 6-4 3

5

Notes: 1, — the level of formation of general physical qualities; r, — the level of formation of special physical qualities; r; — level of applied
physical fitness; r, — state of operation cardiovascular system; p,-p, — weighting coefficient of the components of the integrated as-
sessment; q,-q, — indicators of the components of the integrated assessment.
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of the effectiveness of pedagogical influence and is used to
achieve a useful end result.

Discussion

To determine the systemic approaches and ways to im-
plement the basic principles of improving the military and
physical training of the youth of Ukraine, a comparative
analysis of the concepts, content and features of the organi-
zation of the physical training of the armed forces of leading
NATO member states and Ukraine.

The results of the analysis of organizational and meth-
odological principles of physical training systems of the
armed forces of the leading member states of NATO and
Ukraine allow us to state (Glazunov, 1978; Olkhovy, 2012;
Romanchuk, 2013; Krutsevych, Panhelova, Pidletyichuk,
2021) that the main conceptual directions of moderniza-
tion of approaches to organization and content in the armed
forces of the North Atlantic Block and Ukraine have systems
of physical training:

o high initial level of physical fitness of young people

serving in the armed forces;

« intensification of the process of physical training;

o increasing the level of general physical fitness of

servicemen;

o priority development of military-applied orientation

of the process of physical training;

« sports orientation of the process of physical training;

o ensuring the functional readiness of the body of each

serviceman to perform official and combat tasks.

According to the results of the analysis of scientific, pe-
riodical and documentary sources of reform in the physical
training systems of the armed forces of the leading NATO
member states, changes in the concepts of physical training
were associated (Glazunov, 1978; Knapik, 1989; Bazhukov,
1996; Romanchuk, 2013).

Thus, the long-standing concept of physical fitness
“physical fitness” has been replaced by “physical fitness”. Ac-
cording to the definitions, “physical fitness” characterizes
the adaptation of a serviceman to the content and conditions
of activity, and “physical readiness” - the ability of individual
servicemen and units to perform long and difficult profes-
sional activities in conditions of physical and mental stress
(Olkhovy, 2013; Krasota, Olkhovyi, Romanchuk, 2014; Olk-
hovyi, Finohenov, 2015; Romanchuk, Anokhin, Oderov,
Klymovyh, Pidleteichuk, Dobrovolskii, Tychyna, 2020).

There are two levels of physical fitness - full and opera-
tional. Full physical readiness is considered to be the ability
of troops to mobilize their physical and mental resources
to perform tasks, and operational - the readiness of troops
to immediately perform their tasks in any environmen-
tal conditions (Brovkin, 1990; Magliovany, Petruk, Lesko,
Kozhukh, 2015).

Requirements for the physical training systems of the
armed forces of the leading NATO member states are condi-
tioned by the main provisions of the general block strategic
doctrine and the Concept of combat use of armed forces and
methods of combat operations (strategy of “direct confron-
tation” and the concept of “continuous combat”) (Olhovyi,
2013;) and air-ground operations (Ignatiev, 2007).

The physical training systems of the leading NATO
member states operate on the basis of three different con-
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cepts — “preparadness”, “readiness” and “mobilization”,
which are provided by three different areas of physical train-
ing - traditional, military and sports (Valeryn, 1992; Ro-
manchuk, 2012).

Today, the armed forces of the world’s leading nations
do not have a single concept of physical training. This is due
to the different socio-economic conditions of each country,
which determine the features of the recruitment and combat
training of personnel of the armed forces (Borodin, 2009;
Bosenko, Sudets, 2017).

In modeling an integrated assessment of physical fitness
of young people for military service, complex processes are
considered in “pure form” by constructing abstract schemes
of real processes necessary for deeper penetration into the
patterns of their course and prediction of possible directions
of development, which included the following components:
physical qualities; the level of formation and development of
special physical qualities; the level of formation of military-
applied motor skills and abilities; the state of the cardiovas-
cular system.

The level of formation and development of general
physical qualities, as a fundamental component of integrated
assessment, is assessed by the practical implementation of
exercises: pull-ups on the crossbar, running at 100 (60) m,
running at 3000 m (Physical Training Manual, 2014).

The level of formation and development of special phys-
ical qualities and the acquisition of military-applied motor
skills as integral components of integrated assessment, is
assessed by the practical implementation of special exercises:
“comprehensive dexterity exercise’, overcoming obstacles,
performing hand-to-hand combat techniques, swimming in
clothing weighing 2 kg, diving in length, movement of 5000
m with a weight of 3 kg, “angle” in the focus on the bars, a
comprehensive coordination exercise, etc. (Bosenko, Sudets,
2017).

The state of the cardiovascular system is assessed by the
Robinson index, which characterizes the energy potential
— together with the adaptive potential is the most sensitive
marker of the state of the cardiovascular system and the
adaptive mechanisms of the human body.

Conclusion

In the literature, recommendations for the assessment
of general physical fitness and special physical fitness pro-
vide only a list of motor tests with the limits of their mani-
festation (Physical Training Manual, 2014) and there is no
integrated assessment of physical fitness of conscripts for
military service.

In our research, for the first time, the contribution of
each component (general physical fitness, special physical
fitness, military-applied physical fitness and the state of the
cardiovascular system) of the integrated assessment of phys-
ical fitness of young people was determined. This opens up
the possibility of filling this model with concrete results in
motor tests to determine the sufficiency or insufficiency of
certain aspects of training and the focus of physical training
of an individual young man to achieve appropriate standards.

Structural projected model of integrated assessment of
physical readiness of youth for service in the army allows to
determine the limits of levels of components and to estimate
the level of their formation in points from 1 to 12. 1-3 points
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(low level), 4-6 points (average), 7-9 points (sufficient),
10-12 (high), relative to the appropriate rate and obtain an
objective assessment of the effectiveness of the process of
physical training of pre-conscription youth.
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Mera foCIimKeHHs — OOIPYHTYBATI Ta 3MOJE/IIOBATH Ha-
JIeKHI HopMU (Pi3NYHOI MATOTOBIEHOCTI MOIOAL IO CITyXO6U B
apMii.

Marepianu i MmeTopm. Jlo cknagy eKcriepTHOI Ipymnu yBiii-
moB 21 creriarnicr (cdeporo fispHOCTI AKMX € (isudHe BuXO-
BaHHs, CIIELIIITOTOBKA, (isMYHA MIi/[rOTOBKA B CM/IaX Oe3IeKn
Ta 000poHN). [I/s1 po3B’sI3aHHs IOCTABIEHOI B POOOTI IIpo-
671eM11 BUKOPUCTAHO TaKi METOAY HOC/I/KEHHs: TeOpeTnd-
HIII aHa/i3, OPiBHAHHA, CUCTEMATM3alliA Ta y3araJlbHEHH:A
MaTepianiB HayKOBOI, iCTOPMYHOI, METOAMYHOI JIiTEPaTypu Ta
MeTO/IMYHIX JOKYMEHTIB; eKcrepTHa omiHKa (Delphi ta ananis
iepapxiit Saati); MeTOAM MaTeMaTHIHOI CTATUCTUKIL.

Pesynbratu. BusHaueHo, 10 MPOCTi CTaTUCTUYHI MeTO-
IV B IO€JHAHHI 3 eKCIIEPTHO iHpopMari€ mpu Brbopi mep-
CIEKTUBHUX PillleHb YaCTO [JAXOTh Kpallli pe3yabTaTy, Hi>XK TOUHi
PO3paxyHKM 3 opieHTali€lo Ha cepefHi sHaueHH:A. Kommek-
CHuMII mmifiXif 3 BukopucTaHusaM excrneprHoi ouinku (Delphi),
METOZy CydacHoi Teopii iepapxiunux cuctem Caati J03BOIUB

BU3HAUNUTHU CTPYKTYPYy IPOrHO30BaHOI Moperni disnyHoi mif-
TOTOBJICHOCTI MOJIOf [0 BilicbkoBOi cy>k6u. CTPYKTYpHUMI,
B32€EMOIIOB I3aHVMI KOMITOHEHTAMJ IIPOTHO30BAaHOI MOZeI 3
BifJIOBITHMMY BaroBumm KoediljieHTami € piBeHb copMoBa-
HOCTI Ta PO3BUTKY 3ara/IbHUX i crieljiabHUX (Qi3MYHMX SIKOCTEl
(p: = 0,411), piBenb cpOpMOBAHOCTI T PO3BUTKY CIIeLia/IbHIX
¢isnunux Axocreit (p, = 0,235), piBeHb HabyTTA BiilcbKOBO-
npuktagHol Motopuku (p; = 0,216), cTaH ceprieBO-CyAMHHOL
cucremu (p, = 0,138).

Bucnosku. IIpeficTaBiena CTpyKTypHa MOJie/Ib KOMIIEKC-
HOI OIiHKM (i3MYHOI MiATOTOBIEHOCTI MOMOAL 1O CITY>X6M B
apMmil [J0O3BO/sA€ BU3SHAYNTHY CKIAJOBi KOMIIOHEHTHN i OIIiHUTHI
piBeHb ix chopmoBaHOCTI B 6anax Bif 1 fo 12, a TaKOXK BifKo-
puryBaru 3MicT 3aco6iB Bi3N4HOI iATOTOBKY 3a/IEKHO Biff TUX
KOMIIOHEHTIB, AKi BiICTaI0Tb Bifi HaJIEXKHOI HOPMMU.

Knro4oBi cmoBa: onpu3oBHa MOIOb, IPOTHO30BaHi MO-
Tei, HaJleXKHi Hopmy, (pi3uYHa MiATOTOB/IEHICTD.
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Abstract

The lack of physical activity that is applied in Kindergarten (PAUD) has a bad impact on the future of children. It was
revealed that the designed curriculum was more dominant in the development of academic achievement.

The study purpose was to develop basic movement skills in kindergarten students based on physical literacy.
Materials and methods. The method used in this study was research and development methods using quantitative
and qualitative settings. With a population of all kindergarten teachers in Cilacap Regency which amounted to 1,387
teachers from 350 kindergartens, the sample used was 52 teachers who were taken by proportional sampling. The
data analysis technique used in his study was descriptive quantitative data analysis techniques with percentages.
Results. The research findings show that each item of the statement of physical activity variables in developing
students’ basic movements can be seen from the average value of 4.205 which is in the very good category scale
range. The statement that has the smallest average value in statement number 2 is “Do students have enough physical
activity at school?” and has a value of 3.827 with a good category. While the highest average in statement number 1 is
“Are Kindergarten students’ physical activities held at school?” with an average value of 4.423 very good category.
Conclusions. Therefore, it can be concluded that “kindergarten students” physical activities held in schools” give a
very good impression and are beneficial for kindergarten (PAUD) children for their growth and development.

Keywords: physical activity, basic movement skills, kindergarten, physical literacy.

Introduction

Kindergarten education is non-formal education orga-
nized in an effort to help in laying the foundation for devel-
opment in all aspects before entering school. Preschool age
is a sensitive age to receive stimuli and is very decisive for
the development of children in the future Suherman (2017).
Early childhood can be said to be the phase of the early years
of life, the biggest role and responsibility lies with parents
and the role of pre-school education and Kindergarten Ar-
sana et al. (2019). According to Pangrazi and Beighle (2019),
physical education taught to children before basic education
will be able to assist in controlling aspects of emotional de-
velopment, and can stimulate children’s growth and devel-
opment. Preschool education is one form of education as a
basis for shaping physical growth and development (gross

© Pambudi, A.E, Sugiyanto, S., Hidayatullah, E,
& Purnama, S.K., 2021.
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and fine motion), cognitive (creativity, emotional intelli-
gence, and spiritual intelligence), social emotional (attitudes
and behaviour), language and communication, so it can be
concluded that the goal to be achieved is to develop all po-
tential from an early age, so that children develop naturally
(Hijriati, 2019). Physical activity can be considered for chil-
dren as an exercise to strengthen their muscle (Nasrulloh et
al., 2020).

Putra, Gustiawati and Julianti (2020) in the practice of
physical education, early childhood faces various problems
from learning activities, facilities, social conditions and gov-
ernment policies that pay less attention to early childhood
physical education. Kindergarten curriculum, states that
physical or physical activity is the scope of physical learning
programs, sports and health. For students in kindergarten,
the form of physical activity that is packaged in the form
of play is very important (Sutapa et al, 2020). The tendency
of children at this time to experience limitations in move-
ment. Children are more engrossed in their gadgets, more
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engrossed in games or fond of fast food. The causes of over-
weight and obesity in children are complex. This is con-
firmed by a study conducted in the United States. Obesity
data in the United States from year to year for ages 2-19 years
(Skinner et al. 2018).This is in line with previous literature
studies. The initial study was conducted by conducting in-
terviews and direct observations with teachers. From the
results of interviews and observations made, it was revealed
that the curriculum designed was more dominant in the
development of academic achievement (Kremer et al. 2016).

Basic movements (fundamental motor skills) which are
sought to be learned through physical education. According
to Sun and Shen (2017), skills that form the basis of human
movement. Ideally, family planning/kindergarten children
are given sufficient basic movement experience in accor-
dance with their stage of growth and physical development
as well as providing sufficient movement provisions for chil-
dren to have good mastery of movement. One of the efforts
to overcome movement problems for children is to create a
correct concept map of the movements that children must
do, namely by introducing movement through the concept
of physical literacy.

Physical literacy provides insight, experience, compe-
tence, motivation in children so that children have sufficient
“treasury” of movement as provisions for later active life
throughout life. In other words, physical literacy aims to pro-
vide movement choices so that they have a lot of movement
“vocabulary”. One solution that can be done is to develop a
physical activity model for kindergarten students based on
physical literacy. The results of the product will be packaged
in the form of a manual, that it is easy for teachers to under-
stand and implement at school. Donnelly et al. (2016), stated
the results of a national study in Australia, showing that the
level of physical fitness is significantly correlated with aca-
demic achievement. Another opinion was also conveyed by
Marttinen et al. (2017), that increasing the level of physical
activity has a mutually beneficial effect on the health and
academic achievement of students. In addition, participa-

Physical literacy provide insight,
experience, competency, motivation to
children so that children have sufficient
"treasury" of movement as a provision
for later life to be active throughout life.

Early childhood
education programs.

Learners
(Kindergarten)

Needs

Guides and
models

Hope/goals

Equipping children to
have motivation,

physical competence,
self-confidence

Physical literacy
model for
kindergarten
students based on
physical literacy

The key to future
success.

Fundamental movement:

1. Fundamental movement
sport

2. Physical literacy

3. Sports Literacy

Fig. 1. Conceptual framework Physical activity to develop basic
movement skills for kindergarten students based on physical
literacy
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tion in programmed physical activity can improve academic
achievement and brain performance, such as: attention and
memory. In addition, it will also focus on doing assignments
in class and improve the learning experience (Brusseau &
Hannon, 2015).

Based on explanation above, to avoid the lack of physical
activity in Kindergarten that has a bad impact on the fu-
ture of children, researchers develop a model to increase the
physical activity based on physical literacy. Hopefully, this
model can be a role as a balancing part between the develop-
ment of academic achievement (cognitive) and the develop-
ment of student’s psychomotor. The remaining of this paper
is organized as follows. Section 2 reviews all materials and
methods. Section 3 presents the result. Section 4 presents the
discussion about this study and finally Section 5 concludes
with some direction for future work.

Materials and methods

Study participants

The population in this quantitative research is all kin-
dergarten teachers in Cilacap Regency, totalling 1387 teach-
ers from 350 kindergartens, the sample used is 52 teachers
taken by proportional sampling.

Study organization

This study uses research and development methods. Ac-
cording to Kristiyanto et al. (2020), there are 10 steps that
must be taken in conducting research and development.
These steps can be easily seen in the figure as follow:

Revision to
compose the main
product

Research and
Information
Gathering

final product

revision

Dissemination and
implementation of
product
development
results

Planning Main field trial

Revisions to
prepare operational
products

Early Product
Development

Operational

Early Trial product trial

Fig. 2. Research and Development Steps

This study uses quantitative and qualitative methods. The
research instruments used in the study were questionnaires,
interviews and document studies. Questionnaires are used
to determine the needs of kindergarten in learning activities,
especially for physical motoric material. Interviews were
used to find out the detail of learning implementation in
kindergarten. Document Study was used to examine the
learning documents in kindergarten such as curriculum,
time allocation, and learning facilities.
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Statistical analysis

The data analysis technique in this study used descrip-
tive quantitative data analysis techniques with percentages.
The method of calculating data analysis is to find the mag-
nitude of the relative frequency of the percentage with the
following formula:

Description

p= E ¥ 100% P = Percentage searched
N F =Frequency

N = Number of Respondents

Fig. 3. Quantitative descriptive data analysis techniques

Test the validity in the assessment using Aiken’s Content
validity. This test is to determine the level of item validity
between ratters with the formula used.

s =r-lo

r = the number given by the ratter
v =2s/[n(c - 1)] lo =number of low validity values
n = number of appraisers

¢ = highest validity rating score
Fig. 4. Validity test with content validity Aiken

Reliability test in the assessment of the draft model us-
ing Cronbach’s Alpha. This assessment is to test whether the
assessment between the averages has a level of consistency
with Cronbach’s Alpha formula as follows:

Description
r;; = sought reliability
= ( n )(1 i) n = number of questions

n— o’
Yo = total variance score for each item

2

o2 = total variance

Fig. 5. Reliability test using Alpha Cronbach

Results

Research data for each question item obtained from
questionnaires collected from 52 respondents. The measure-
ment scale used in this study is a Likert scale. Researchers
use this scale for this study because the distance or Likert
between levels is clear, Data categories have logical rules.
Scoring on this Likert scale starting from numbers 1 to 5
with ratings. Therefore, the average categorization of each
item of research questions is as follows.

Based on table 1 above, with a sample of 52 people ob-
tained a minimum value of 2.78, maximum value of 5.00,

Table 1. Result Description of Physical Activity

N Min Max Mean SD  description

52 2.78 5.00
Valid N (listwise) 52

Physical Activity 4.25 471 very good
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with a mean value of 4.20, Std. Deviation .471 with the de-
scription “very good”

Table 2. Kindergarten students’ physical activities are held
in schools?

Frequency Percent Valid Percent Cl;:rlzl;:ive
Valid NT 5 9.6 9.6 9.6
S 20 38.5 38.5 48.1
SS 27 51.9 51.9 100.0
Total 52 100.0 100.0

Form table 2 above, it can be seen that for Neutral (N)
results the frequency is 5, 9.6 for percent, 9.6 for valid per-
cent and cumulative percent is 9.6 then, for the Agree (S)
results obtained, the frequency is 20, percent 38.5, valid per-
cent 38.5 and, cumulative percent 48.1. Furthermore, for
the results strongly agree (SS) the frequency obtained is 27,
percent 51.9, valid percent 51.9, and cumulative percent is
100.0.

Table 3. Specific allocations provided in the curriculum?

Frequency Percent Valid Percent Cli:;f;:ive
Valid TS 1 1.9 1.9 1.9
NT 4 7.7 7.7 9.6
S 25 48.1 48.1 57.7
SS 22 42.3 42.3 100.0
Total 52 100.0 100.0

Table 3 shows the results of the specific allocations pro-
vided in the curriculum? with answer Disagree (TS), the fre-
quency obtained is 1, percent is 1.9, valid percent is 1.9, and
cumulative percent is 1.9. Neutral (NT) obtained frequency
as much as 4, percent with a value of 7.7, valid percent 7.7,
and cumulative percent 9.6. Agree (S) obtained a frequency
of 25, with a percent of 48.1, valid percent of 48.1, and cumu-
lative percent of 57.7. Strongly agree (SS) with a frequency of
22, the percent result is 42.3, the valid percent is 42.3, and the
cumulative percent is 100.0.

Table 4. Is the basic movement material delivered in
teaching and learning?

Frequency Percent Valid Percent Cl;)l:l:l::ive
Valid TS 1 1.9 1.9 1.9
NT 4 7.7 7.7 9.6
S 27 51.9 51.9 61.5
SS 20 38.5 38.5 100.0
Total 52 100.0 100.0

In table 4, the results obtained from the question wheth-
er basic movement material is conveyed in teaching? for
results Disagree (TS) obtained frequency as much as 1, with
1.9 percent, valid percent of 1.9, and cumulative percent of
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1.9. For Neutral (NT) the frequency is 4, with a percent of
7.7, with a valid percent of 7.7, and cumulative percent of
9.6. In Agree (S) the frequency obtained is 27, with a percent
of 51.9, a valid percent of 51.9, and a cumulative percent
of 61.5. In strongly agree (SS) obtained a frequency of 20,
with a percent of 38.5, valid percent of 38.5, and cumulative
percent of 100.0.

Table 5. The role of parents in monitoring student
movement?

For the answer yes, the frequency is 19, the percent is
36.5, the valid percent is 36.5, and the cumulative percent
is 36.5.

Table 8. Do teachers need guidance on physical motor
activities?

Frequency Percent Valid Percent Cumulative
Percent
Valid Yes 52 100.0 100.0 100.0

Frequency Percent Valid Percent CI;TI:I:Iﬁve
Valid TS 1 1.9 1.9 1.9
NT 12 23.1 23.1 25.0
S 26 50.0 50.0 75.0
SS 13 25.0 25.0 100.0
Total 52 100.0 100.0

In table 5 shows the results Disagree (TS) obtained fre-
quency as much as 1, with a percent of 1.9, with a valid per-
cent of 1.9, and cumulative percent of 1.9. In Neutral (NT)
answers, the frequency is 12, with a percent of 23.1, valid
percent of 23.1, and cumulative of 25.0. In the Agree (S)
answer, the frequency is 26, with percent 50.0, valid percent
50.0, and cumulative percent 75.0.

Table 6. Does the teacher have sufficient knowledge of
physical/physical literacy?

Frequency Percent Valid Percent C'i:;:l:;ive
Valid TS 2 3.8 3.8 3.8
NT 4 7.7 7.7 11.5
S 24 46.2 46.2 57.7
SS 22 42.3 42.3 100.0
Total 52 100.0 100.0

Table 6 shows that for the disagree (TS) answer, the fre-
quency is 2, with the percent result of 3.8, valid percent of
3.8, and cumulative percent of 3.8. In Neutral (NT) answers,
the frequency is 4, with a percent result of 7.7, valid percent
of 7.7, and cumulative percent with a result of 11.5. For the
Agree (S) answer, the frequency is 24, with a percent of 46.2,
a valid percent of 46.2, and a cumulative percent of 57.7.
Meanwhile, for Strongly agree (SS) answers, the frequency
is 22, percent is 42.3, valid percent is 42.3, and cumulative
percent is 100.0.

In table 7 above with the question, is there a guide on
physical activities, motoric, basic movement skills?

Table 7. Are there guidelines on basic motor skills physical
activities?

Frequency Percent Valid Percent C?T;Lﬁive
Valid Yes 19 36.5 36.5 36.5
No 33 63.5 63,5 100.0
Total 52 100.0 100.0
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In table 8, it can be seen the results of the answers to
the questions do teachers need guidance on physical motor
activities? The answer is Yes, with a frequency of 52, percent
100, valid percent 100, and cumulative 100.0.

Table 9. Description

Description
STS Strongly disagree
TS Disagree
NT Neutral
S Agree
SS Strongly agree
Discussion

Physical education has an important role in the forma-
tion of a whole person because the purpose of physical edu-
cation is very comprehensive, namely targeting the devel-
opment of cognitive, affective, and psychomotor aspects of
students. In addition, physical education has an objective to
obtain better physical condition of the children (Nugroho
et al,, 2021). Kindergarten is the most important and busy
period of growth. At this age, children already have the skills
and abilities, although not maximal. The age of the child
at this time is a fundamental phase that will determine his
life in the future. Physical Literacy (PL) is a skill that must
be possessed by students as a result of a shift in the learn-
ing achievement of physical education (Physical and Health
Education). Physical literacy provides insight, experience,
competence, motivation in children so that children have
sufficient “treasury” of movement as provisions for later ac-
tive life throughout life. In other words, physical literacy
aims to provide movement choices so that they have a lot
of movement “vocabulary”. Formulation in the preparation
of physical activity models in developing basic movements
(Mashud & Abdillah, 2021).

Relevant previous research by Ginanjar et al. (2020).
Which discusses the sports education model based on basic
movement skills with the aim of testing the difference in the
effect of the Sport Education Model (SEM) or sports educa-
tion model using racquet sports between students who have
high Fundamental Movement Skills (FMS) and students
who have low FMS on students’ sports orientation Junior
high school. The results of the study stated that there was
an effect of SEM on students with high FMS and low FMS
on sports orientation of junior high school students so that
this study concluded that SEM had an influence on students’
sports orientation. Competitiveness is the subscale that plays
the most role in students’ sports orientation.
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The next relevant previous research is by Andrian et al.
(2020) with the title The effectiveness of motor learning mod-
els based on movement base games for elementary school
students. Which aims to provide alternative learning mod-
els that can be chosen by teachers to learn basic movement
skills in elementary schools, by discussing the effectiveness
of implementing the learning model using MBG in physical
education and health sports learning. The results showed
that the quality of the learning process was included in the
good category, while the learning outcomes before and after
learning showed a significant increase (p<0.05). Thus it can
be concluded that the MBG development model is effectively
applied in learning physical education and health sports.

The last recent relevant previous research by Gustian,
Supriatna, and Purnomo (2019) with the title of the effec-
tiveness of modification of traditional games in the devel-
opment of physical literacy in kindergarten children. This
study aims to stimulate children to always be active, have
the skills, knowledge, motivation and confidence to carry
out physical literacy activities. The results of the study as a
whole obtained a value of 10843 (3.02) at the first meeting
and 11596 (3.22) at the first meeting and there has been an
increase of 753 points (0.21). This increase occurs because
traditional games stimulate children to always actively carry
out movement activities through playing. This shows that
traditional games are effective in developing physical literacy
in kindergarten children.

Based on the description above, the importance of phys-
ical activity for children to always be active. Ismoko and
Putro (2016) states that the introduction of physical activity
needs to be given from an early age. This opinion was also
added by Haapala (2013), children who have high physical
fitness and motor skills can improve their working memory
and attention. Moreover, Pusari, and DH (2014), the educa-
tional environment can be used as a driving force to develop
children’s creativity. States that basic movement is the basis
for learning and developing various technical skills in sports
and physical activities for life. therefore, If the child’s basic
movement competence is not developed, they fail to use
various sports and game skills in their childhood and ado-
lescence (Pangrazi and Beighle, 2019).

The limit of this study is only covering the student’s
psychomotor. So that for the future research, to improve or
develop basic movement skills can be combined with the
form of the game. At their age, children prefer to learn while
playing because they can discover new things. They can ex-
plore, imitate, and practice everyday life as a step in build-
ing skills to help themselves. Play is an important activity
in child development and is very important for a child to
reach his full potential (Moore, 2017). Play is the nature of
children (children’s work). Play is important for children’s
development because of its impact on their cognitive, physi-
cal, social development and emotional health (Herrington
and Brussoni, 2015).

Conclusions

Descriptive analysis of physical activity in developing
students’ basic movements was carried out with descriptive
statistics, namely describing the data that has been obtained
with the minimum, maximum, mean and standard devia-
tion values. The minimum value for the buying interest vari-
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able is 2.78, the maximum value is 5.00 and the standard
deviation value for this variable is 0.47. While the average
value for the physical activity variable is 4.205, which if cat-
egorized includes physical activity in developing students’
basic movements in the very good category. For physical
activity variables in developing students’ basic movements,

From the results of the analysis, the table results show
that each item of the statement of the physical activity vari-
able in developing students’ basic movements, the average
respondent assesses physical activity in developing students’
basic movements with an average value with all the state-
ments submitted, this can be seen from the average value
of 4.205 which is in the very good category scale range.
The statement that has the smallest average value in state-
ment number 2 is “Students do enough physical activity at
school?” has a value of 3.827 with a good category. While the
highest average in statement number 1 is “Kindergarten stu-
dents’ physical activities are held at school?” with an average
value of 4.423 very good category.

Kindergarten (PAUD) is one form of early childhood
education unit in the formal education path for children
aged four to six years. The purpose of Kindergarten (PAUD)
education is to develop all potential from an early age, so that
children develop naturally in achieving success in the future.
The reality of education in early childhood is still applying a
rote academic approach. Practices thatare in accordance with
the needs/development of children (developmentally appro-
priate practice) have not been fully implemented or have not
been able to accommodate the needs of each individual to
grow optimally or do not sufficiently provide space for the
uniqueness of each individual. One way to develop basic
movements in early childhood in kindergarten (PAUD) This
can be done with physical literacy so that children are able
to participate and have advantages in physical activities and
sports. The issue of the importance of movement activities
in the community around us is still something that is con-
sidered lacking. Physical literacy is according to the ability of
each individual, physical literacy is physical literacy that can
be described as motivation, self-confidence, physical com-
petence, knowledge and understanding to maintain physical
activity throughout life. Physical literacy provides insight,
experience, competence, motivation in children so that chil-
dren have sufficient “treasury” of movement as provisions
for later active life throughout life. The concept of Physical
Literacy is a strong foundation for children to be able to par-
ticipate and have advantages in physical activities and sports.
Literacy on movement will be able to form awareness of the
importance of physical activity for the younger generation,
become a lifestyle and be able to develop personal potential.
It is proven in this study, the physical activity model to de-
velop basic movement skills of kindergarten students gets
good results and is very useful for early childhood.
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MOJEJ1b ®I13UYHOI AKTUBHOCTI AJ19 PO3BUTKY
BA30BUX PYXOBUX HABUYOK Y BUXOBAHLIIB AUTAYOIO
CAAKA HA OCHOBI ®I3UMYHOI FPAMOTHOCTI

Apic (I)amxap HaMﬁynil,ZABCDE, CyriﬂHTolACDE’
dypxon Xigasryria'AE, Canra Kynra I[lyprama

"VuiBepcurer Ceberrac Mapet
*YuiBepcuret Herepi [I>xok sikapTa

1BCDE

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

Pedepar. Crarra: 7 c., 5 puc., 9 Tabn., 24 mxeper.

Bpax ¢isnuHOl aKTMBHOCTI B AUTIYIOMY CafKy (y mo-
IIKINBHIN OCBIiTi) MOraHO BIUIVBA€ Ha MaiiOyTHe fiTeit. Bu-
ABJICHO, 1[0 pO3po0/ieHa HaByaJbHa IIporpaMa Ipupinsie
Oi/IblIle yBary po3BUTKY aKa/ieMi4HOI YCIIITHOCTI.

Meta gocmimKkeHHsA — GOpPMyBaHHs 6A30BUX PYXOBUX
HABMYOK Y BUXOBAHI[IB AUTAYOTO Ca/jKa Ha OCHOBI Pi3naHOT
IPaMOTHOCTI.

Marepiamu Ta MeTogu. Y po60Ti 3aCTOCOBaHO METOAM
TOCTII>KeHHA Ta pO3POOKM 3 BUKOPUCTAHHAM KiNbKiCHMX
Ta AKiCHMX IapaMeTpiB. 3-moMix ycix 1387 BuxoBarernis i3
350 pUTAYMX CafKiB B OKPY3i Ynmavan BUKOPUCTOBYBa/Iacs
BuOipKa 3 52 BUXOBAaTe/NiB, 00paHIX LIIIXOM IIPOIIOPLiITHO-
ro Bif6opy. Y gocmifkeHHi BUKOPUCTAHO ONUCOBI Ki/IbKicHI
METOJM aHa/Ii3y JAHMX 3 BiICOTKaMI.

PesynbraTn. PesynbraTy JOC/ifI)KeHHA TOKa3YIOTh, 110
KOXEH IYHKT (pOpMy/TOBaHHA 3MiHHUX (Pi3VYHOI aKTMB-
HOCTi y PO3BUTKY OCHOBHUX PyXiB BUXOBaHIIiB MOXXHA I10-

6aunTy i3 cepeqHbOro 3HaYeHHs 4,205, 1[0 3HAXOJUTHCS B
Ay>Ke XOpOIIOMY JialasoHi mKany Kareropiit. IIyHkTom 3
HalIMEHIIM CepefjHiM 3Ha4eHHAM y TBep/iKeHHi Ne 2 € «Un
OOCTaTHHO YYHAM (I)ismqﬂo'i AKTUBHOCTI B IIKOIi?», 10ro
3HaY€HHA CTaHOBUTD 3,827 Ta BiTHOCUTbHCA O XOPOLIO] Ka-
teropii. Tofli AK HaVBUIIMM cepefHIM 3HaYEHHAM y TBep-
mKeHHi Ne 1 € «Uy mpoBOAATHCS 3aHATTA 3 QiSKyIbTYpH
O BUXOBAHIIB IUTCafIka B IIKOJi?», IOTO CepejHE 3Ha-
YEHHs CTAaHOBUTH 4,423 Ta BiJHOCUTBCA [0 Jy>Ke XOPOUIOl
KaTeropii.

BucroBkn. OTxe, MOXKHA 3pOOUTH BUCHOBOK, IO «3a-
HATTA 3 QISKYIBTYPHM [/Is1 BUXOBAHIIB AMTCAZKA, SIKi IPO-
BOZIATbCA B HIKOMAX», CHPABIAIOTD [[y>Ke TapHe BpaKeHH:A
Ta € KOPUCHUMU JJIs POCTY Ta PO3BUTKY HiTell JUTAYOTO
cagxa (y BOLIKIIbHII OCBiTi).

Kimrouosi cmoBa: ¢isnyHa aKTUBHICTb, OCHOBHI PyXOBi
HABWYKY, IUTSIMI CafioK, Bi3MdHa IPaMOTHICTb.
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Abstract

The purpose of this study was to find the effects of an eight-week psycho-yogic training intervention on the selected

psychological parameters of female police recruits.

Materials and methods. Initially, the study involved 200 female police recruits. Out of the 200 participants, 100
participants were screened using the lie score of the revised Eysenck Personality Questionnaire. Participants were
then further divided into two groups (i.e., experimental and control) using the stratified random sampling method
based on the lie score. The psychological variables selected for the study were aggression (physical aggression,
verbal aggression, hostility, and anger), emotional intelligence (self-awareness, managing emotions, self-motivation,
empathy, and social skill), anxiety, perceived stress, satisfaction with life, and self-esteem. Tests were conducted pre-

training and post-training after eight weeks.

Results. The Friedman’s two-way analysis of variance revealed significant difference in verbal aggression (p = 0.016),
hostility (p = 0.017), managing emotions (p = 0.004), self-motivation (p = 0.004), empathy (p = 0.017), social skill
(p =0.015), anxiety (p = <0.001), perceived stress (p = <0.001), satisfaction with life (p = 0.022), and self-esteem

(p = <0.001). Further post-hoc analysis test - Kruskal Wallis revealed that the experimental group improved
significantly from pre- to post-test in managing emotions (p = 0.005, d = 0.61, A% = 9), self-motivation (p = 0.027,
d =0.57, A% = 8.8), social skill (p = 0.002, d = 0.59, A% = 10.2), satisfaction with life (p = 0.036, d = 0.5, A% = 11.7),
and self-esteem (p = <0.001, d = 0.94, A% = 17.6). In addition, the experimental group had reduced anxiety
(p=<0.001, d = 1.27, A% = 59.3) and perceived stress (p = <0.001, d = 1.32, A% = 41.7) from pre- to post-testing.
On the other hand, the control group showed significant deterioration in physical aggression (p = 0.018, d = 0.58,
A% =19.9), verbal aggression (p = 0.017, d = 0.57, A% = 17), and hostility (p = 0.013, d = 0.54, A% = 17.8).
Conclusion. The study findings suggest psycho-yogic training of eight weeks duration to be an effective strategy or
method to improve the psychological parameters of female police recruits.

Keywords: emotional intelligence, anxiety, self-esteem, satisfaction, perceived stress, aggression.

Introduction

Police personnel is supposed to be physically and psy-
chologically strong to meet the occupational demands of
their profession. The police personnel are also relatively
expected to perform, engage and execute a variety of tasks
such as maintaining law and order, dealing with criminals,
communal riots, prison, and paroling duties, etc. Therefore,
to meet such demands and handle such circumstances to
maintain law and order in the society, police personnel de-
velops various psychological issues such as high level of anx-
iety, stress, aggression and a variety of other stressors, which
ultimately makes this profession stressful (Akinlabi, 2021;
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Anshel, 2000). Prolonged exposure to such psychological
situations causes work-life imbalance, emotional imbalance,
dissatisfaction with job, depression and sometimes it may
also develop suicidal tendencies among police personnel
(Akinlabi, 2021).

The magnitude of the stress and its effect on psychologi-
cal and physical health usually depends on the type of stress
(i.e., acute or chronic) (Anderson et al., 2002). The acute
stress may be due to sudden and critical incidents, which
require immediate response (Evans et al., 1993; Katarina
Ahlstrom, 1993). Whereas, chronic stress is the prolonged
phase of a stressor which are built over a period of time
(Anshel, 2000). These conditions are an inseparable part of
the occupation of the police personnel and are very much
psychologically challenging.
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Previous studies have reported that police personnel
are on the higher risk end and suffers from a high level of
anxiety, stress, depression, and emotional imbalance state,
which may ultimately reduce their productivity in the long
run (Agrawal & Mahajan, 2021; Bora et al., 2021; Mann,
2021; Singh et al., 2021). The newly recruited police person-
nel have to undergo physical training which includes various
indoor and outdoor activities.

Psychological training which includes both mind and
body has been reported to decrease perceived stress, im-
proves mood and other psychological measures (Abhaydev
et al,, 2020; Jung et al., 2016; Lane et al., 2007). Yoga-based
lifestyle interventions have reportedly been shown to reduce
stress (Greeson et al., 2015) and anxiety (Gupta et al., 2006).
In addition, various psychological training programs (e.g.,
mindfulness-based stress reduction and healing arts pro-
grams) have reported significant effects on factors such as
anxiety, anger, mood disturbances, and overall stress symp-
toms (Garland et al., 2007). Furthermore, reduction in stress
level, improvement in coping and mindfulness have been
reported using integrative coping and resiliency programs
(Deible et al., 2015; Tarantino et al., 2013).

It has been found that very little or no attention is given
to include the self-regulatory psychological and yogic train-
ing which is helpful to resolve the psychological challenges;
anxiety, stress, anger, loss of energy emotion regulation, as-
sociated with their profession (Blumberg et al., 2022; Wang
& Liu, 2022). It was also noticed that the responses of male
and female police personnel were different to stressful and
workplace situations (Jha, 2020). Hence, the joint protocol
(psychological interventions and yoga practices) was intro-
duced to test the effectiveness of Psycho-Yogic intervention
on female police recruits (FPR).

Materials and methods

Study participants

A total of 200 new female recruits of constable level were
initially selected from a police training centre of Gujarat,
India. Thereafter the selected participants were asked to fill
up the revised Eysenck Personality Questionnaire (Eysenck
et al,, 1985). A total of 198 participants correctly filled the
questionnaire and the responses of two participants were
discarded due to incomplete responses. Lie scores were
calculated for each subject using the revised Eysenck
Personality Questionnaire. Later, the best 100 participants

Participant contact:
200

Lie score Cysenck Personality
Ouestionnaire
Tinal Participants.
100
Stratified random
sampling
Experimental/Control group
g

Eight wecks

Hostility

hgee ]

Empathy ]

[ Physical aggression

[ Social Skill

[ Verbal aggression [

Managing emotions Molivaungiown
self

o Perciived steess Satisfaction with
N life

Fig. 1. Graphical representation of the study.

Table 1. Brief description of the psycho-yogic protocols included in this study

SI. No. Main Activity Sub-activity Benefits
Goal Setting
Self - Talk PST methods have all been proven to improve psychological
1 Psychological Skill Training Mental Imagery skills like self-confidence, control activation, arousal, stress,
Mental Rehearsal cognitive process.
Relaxation
Bhramri
Nadishodhan It is reported to reduce stress and anxiety, improves autonomic
2 Pranayama functions by triggering neurohormonal mechanisms by the
Sahit kumbhak

Shitali Pranayama

suppression of sympathetic activity.

Ujjayi
nay Alleviate anxiety, depression, everyday stress, post-traumatic
. Bhastrika stress, and stress-related medical illnesses. Mechanisms
3 Sudarshan Kriya o . .
Om Chanting contributing to a state of calm alertness include increased
arasympathetic drive, calming of the stress response systems.
Kriya (Breathing) parasymp & P ¥
Shasangasana
Bhujangasana Stretching helps improve your range of motion, which may also
4 Stretching Setubandhasan slow the degeneration of your joints. Stretchi.ng majo? musc_les
helps keep them loose and lessens the shortening and tightening
Pwanmuktasana effect that can lead to post-workout aches and pains.
Pacchimottanasan
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Table 2. Description of all the psychological tests included in the study

Sl. No. Variables Tool

1 Aggression Aggression Questionnaire

(Buss & Perry, 1992)

Scoring

Sum of the Factor Scores

2 Anxiety GAD 7 Anxiety Scale 15-21 = Severe Anxiety
(Spitzer et al., 2006) 10-14 = Moderate Anxiety
5-9 = Mild Anxiety
0-4 = Minimal Anxiety
3 Emotional Intelligence Emotional Intelligence Questionnaire 35-50 = Strength
(Leadership toolkit, (EI) Emotional Intelligence 18-34 = Giving Attention
Questionnaire) 10-17 = Development Priority
4 Stress Perceived Stress Scale 27-40 = High Perceived Stress

(Cohen et al., 1983)

14-26 = Medium Perceived Stress
0-13 = Low Perceived Stress

Satisfaction with Life Scale
(Diener et al., 1985)

5 Satisfaction with life

31-35 = Extremely Satisfied
26-30 = Satisfied

21-25 = Slightly Satisfied

20 = Neutral

15-19 = Slightly Dissatisfied
10-14 = Dissatisfied

5-9 = Extremely Dissatisfied

6 Self-esteem Rosenberg Self-esteem Scale

(Rosenberg, 2015)

Higher Score Indicates Higher Self-esteem

withalowliescore threshold of <14 were selected for the study.
Further, the subjects were stratified into five classifications
based on the lie scores (e.g., 1-3, 4-6, 7-9, 10-12, and 13-14)
and lastly, assigned into two groups (i.e., experimental group
and control group) using the stratified random sampling.

Study organization

Pre-test — post-test experimental group design was used
for the study. The experimental group was subjected to a list
of psycho-yogic activities which they performed 3 sessions/
week (Table 1). The duration of the study was eight weeks,
with the first week focused on the familiarization session
(Education phase) followed by seven weeks of training (e.g.,
acquisition phase, practice phase I, practice phase II). The
training sessions lasted between 45 minutes to 60 minutes
duration. The data were collected for selected psychological
variables using questionnaires (Table 2).

Statistical analyses

Data are presented as mean and standard deviation
(SD). The Shapiro-Wilk test revealed that the assumptions
of normality were violated and the data were not normal.
Therefore, a non-parametric test (i.e., Friedman’s two-way
analysis of variance) equivalent to its parametric counter-
part was used for analysis. Friedman’s two-way analysis of
variance was used to determine the effect of training on the
groups. Further, the post-hoc analyses were conducted us-
ing the Kruskal Wallis test (non-parametric) to determine
the pre- post-effect in both groups (i.e., experimental group
and control group). Percentage change was also calculated
for both experimental and control groups using the equa-
tion: [(Meanpost-Meanpre)/Meanpre] x 100. Effect sizes
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were calculated using Cohen’s d to assess changes between
pre- to post- measurements in each group. The magnitude of
effects for Cohen’s d was interpreted as trivial (<0.2), small
(0.2-0.6), moderate (>0.6-1.2), large (>1.2-2.0), very large
(>2.0-4.0), and extremely large (>4.0) (Hopkins et al., 2009).
Statistical significance was set at p < 0.05.

Results

The mean [SD] for each dependent variable is shown in
Table 3. Statistical outcomes for comparisons in each depen-
dent variable are also shown in Table 3. Friedman’s two-way
analysis of variance revealed significant difference among ex-
perimental and control after eight weeks of training program
in verbal aggression (p = 0.016), hostility (p = 0.017), manag-
ing emotions (p = 0.004), motivating own self (p = 0.004), em-
pathy (p =0.017), social skill (p = 0.015), anxiety (p = <0.001),
perceived stress (p = <0.001), satisfaction with life (p = 0.022),
and self-esteem (p = <0.001) (Table 3). No significant differ-
ences were observed in physical aggression (p = 0.287), anger
(p = 0.135), and self-awareness (p = 0.20).

Further post-hoc analysis using the Kruskal Wallis test re-
vealed experimental group improved significantly from pre- to
post-test in managing emotion (p = 0.005, d = 0.61, A% = 9),
motivating own self (p = 0.027, d = 0.57, A% = 8.8), social
skill (p = 0.002, d = 0.59, A% = 10.2), satisfaction with life
(p =0.036, d = 0.5, A% = 11.7), and self-esteem (p = <0.001,
d = 0.94, A% = 17.6). In addition, the experimental group
had also showed reduction in the anxiety level (p = <0.001,
d=1.27, A% = 59.3) and perceived stress (p = <0.001,d = 1.32,
A% = 41.7) from pre- to post-test. While the control group
showed significant deterioration in physical aggression
(p=0.018,d = 0.58, A% = 19.9), verbal aggression (p = 0.017,
d=0.57,A%=17),and hostility (p=0.013,d =0.54,A% = 17.8).

TM®B, 2021, Tom 21, Ne 4



Singh, T., Kushwah, G. S., Singh, G., & Thapa, R. K. (2021). Effect of Psycho-Yogic Training Intervention on Selected Psychological
Variables of Female Police Recruits

Table 3. Descriptive and inferential statistics of the data

Friedman’s
] Two-way
Experimental Group Control Group ANOVA
Variables p-value
iy B e et el et g:; Pre-Post Pre-Post
Mean [SD] p-value A% (ES) Mean [SD] — A% (ES)
Physical Aggression 21.92  22.30 0.714 1.8 0.06 19.76 23.7 0.018 19.9 0.58 0.287
[6.45] [6.24] [5.34] [7.93]
- Verbal 17.42 16.12 0.615 7.5 0.24 14.12 16.52 0.017 17.0 0.57 0.015
S Aggression [6.61]  [4.04] [3.99]  [4.48]
S
o]
fﬁo Hostility 22.1 22.8 0.727 3.2 0.11 20.2 23.8 0.013 17.8 0.54 0.017
[7.09] [5.97] [6.25] (7.11]
Anger 20.74  20.12 0.582 3.0 0.11 18.06 19.34 0.181 7.1 0.26 0.135
[5.16] [6.13] [4.12]  [5.54]
Self-Awareness 40 43.2 0.278 8.0 0.46 40.3 379 0.699 6.0 0.32 0.20
[8.57] [4.74] [6.39]  [8.30]
8 Managing 3428 3738 0.005 9.0 061 3376 3316 0816 18 0.11 0.004
& Emotions [6.06] [3.78] [5.63] [5.72]
% Motivating Own  37.7 41.0 0.027 8.8 0.57 37.9 36.2 1.31 1.7 0.29 0.004
= self [6.87]  [4.38] [5.44] [6.19]
=)
ug Empathy 38.1 39.8 0.081 4.5 36.4 35.5 0.333 2.5 0.13 0.017
E [6.54] [4.62] [7.22]  [6.97]
Social Skill 36.24 39.94 0.002 10.2 0.59 38.1 37.36 0.727 1.9 0.11 0.015
[7.65] [5.82] [5.9] [7.17]
Anxiety 8.1 3.3 <0.001 59.3 1.27 8.2 8.1 0.846 1.2 0.02 <0.001
[4.62] [2.69] [5.10]  [4.28]
Perceived Stress 17.02 9.92 <0.001 41.7 1.32 17.64 18.30 0.727 3.7 0.08 <0.001
[5.95] [473] [7.87]  [8.05]
Satisfaction with Life 22.08 24.66 0.036 11.7 0.50 20.58 22.74 0.088 10.5 0.42 0.022
[6.23] [373] [5.55]  [4.82]
Self-Esteem 18.32 21.54 <0.001 17.6 0.94 17.04 18.3 0.462 7.4 0.25 <0.001
[4.02] [2.69] [4.62] [5.43]

Note: A% — percentage change; ES - effect size (Cohen’s d); SD - standard deviation

Discussion

The study focused on finding the effects of an eight
weeks psycho-yogic training intervention on various psy-
chological variables. The results suggest psycho-yogic train-
ing to be an effective strategy or method to significantly
improve various psychological variables such as manag-
ing emotions, motivating own self, social skills, satisfaction
with life, and self-esteem. In addition, this training program
also reduced perceived stress and anxiety as well as opti-
mally maintained physical aggression, verbal aggression,
and hostility in experimental group as compared to the
control group.

The experimental group performed both training for
mind and body (psycho-yogic) for eight weeks. Psycho-yo-
gic training improved three (out of five) factors of emotional
intelligence (i.e., managing emotions, motivating own self,
social skill). Similar findings were reported in a previous
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study (Jung et al., 2016), where the authors suggested that
online mind-body training programs improved the emo-
tional intelligence of participants over a period of eight
weeks rather than four weeks of duration. A previous study
suggests that emotions are related to respiration (Valderas
et al,, 2015). Since the psycho-yogic training intervention
included deep breathing practices, which may have positive
impact on physical aspect as well as helped in providing
emotional relaxation. The participants included in this study
were FPR, who underwent rigorous training regimes and
were subjected to emotional labor. The law enforcement of-
ficer requires to show the optimum emotions as they have to
deal with the society and they are the medium between the
citizens and the government. Therefore, the optimal emo-
tional intelligence is highly required to discharge their duties
at its best. Thus, psycho-yogic training for emotional release
may have been beneficial for the participants.
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It has been reported that integrative mind and body
training shows improvement in attention and self-regulation
(Tang, 2011). The author suggested that this may be due
to the interaction between the autonomic nervous system
(body) and the central nervous system (brain) (Tang, 2011).
Similar findings were also observed in the present study,
where the stress level reduced and emotional intelligence
increased, which may be due to psycho-yogic intervention
of eight weeks. This may contribute to the police personnel
efficiency for their profession.

The study also reported reduction in perceived stress
among the psycho-yogic training group. One of the crucial
factors in stress reduction may be due to the increase in
the emotional intelligence after eight weeks of intervention.
Jung et al. (2016) reported an inverse correlation between
emotional intelligence scores and self-reported stress and
suggested that an increase in emotional intelligence and de-
crease in perceived stress may interact synergistically. Jung
etal. (2016) also suggested that mind-body training may in-
duce or increase these dynamics among participants. Thus,
the finding of our study suggests that psycho-yogic training
may be capable of improving the mental well-being of par-
ticipants, which further will lead them to channelize their
cognitive functioning. In addition, studies with similar find-
ings have reported the inverse relationship between stress
and emotional intelligence (Hisli Sahin et al., 2009; Walpole
et al,, 2008) further supporting our study’s result.

Itis suggested that, emotional intelligence acts as a mod-
erator between stress level and psychological health (Sharma
et al., 2016). It is also known that increased emotional ca-
pability contributes to the use of adaptive coping strategies
when dealing with stress (Por et al., 2011). Therefore, the
improved (enhanced) emotional intelligence among partici-
pants performing psycho-yogic training intervention may
have led to improved self-esteem and satisfaction with life
as well as reduced the perceived stress. Another reason for
stress reduction in our psycho-yogic participants may be
because meditation is suggested to potentially strengthen
neuronal circuits and enhance the cognitive reserve capacity
(Xiong & Doraiswamy, 2009), thereby contributing to en-
hanced brain capacity and plasticity of participant. This may
have led to frequent use of adaptive coping strategies thereby
reducing the stress among the participants.

The participants in our study showed a reduction in the
stress and its associated parameters i.e. aggression and anxi-
ety. A study by Lieberman et al. (2015) has shown that severe
stress may induce anger. In our study the psycho-yogic group
(Experimental Group) had no significant increase in aggres-
sion level after the eight weeks of intervention, which may
have been possible due to the significant decrease in the stress
level. Further findings in our study also showed that the stress
level and aggression level of control group increased, whereas
psycho-yogic training of eight weeks duration significantly
decreased the stress level and maintained aggression level
(physical aggression, verbal aggression, and hostility).

The study also reported a reduction of anxiety levels in
the psycho-yogic training group. The previous studies have
also reported a negative relationship between emotional in-
telligence and anxiety (Cejudo et al.,, 2018; Lu et al., 2010),
as well as between stress and anxiety (Juruena et al., 2020).
Involvement in the psycho-yogic program may have induced
emotional intelligence and decrease perceived stress which
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directly influenced the anxiety level to get reduced among the
recruits. In addition, Yoga practices have also reported to low-
er salivary cortisol level in females (Chen et al., 2017; Gothe
et al,, 2016). Higher cortisol level is related to stress, anxiety
and depression (van Eck et al., 1996; Walvekar et al., 2015).

Conclusion

The findings of the study suggest that psycho-yogic in-
tervention of eight weeks duration to be an effective strategy
or method to improve the mental wellbeing among the FPR.
The training intervention may be put into practice by law
enforcement organizations along with the physical training
program for recruits to overcome the psychological pressure
and improve their overall mental wellbeing. The physical
training program of recruits has been shown to increase
aggression level and therefore the authors suggest psycho-
yogic intervention to be an effective measure to control it.
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BMJIUB MNCUXO-NOTIYHOIO TPEHYBAHHA HA BUBPAHI
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MeToO0 IILOTO FOCTif)KeHHS OYy/I0 BM3HAYUTH BIUIVB
BOCBMUTIDKHEBOTO IICUXO-/IOT{YHOrO TPeHYBaHH: Ha BUOpaHi
[ICUXOJIOTiUHI ITapaMeTpy >KiHOK-HOBOOPaHIIiB HOLTiI.

Marepianu ta metogu. Crodatky B HOCIi/PKeHHI Opamn
y4acTb 200 >xiHOK-HOBOOpaHLiB moinii. 100 yyacHukis 3 200
Oyu nepeBipeHi 3a JOIIOMOTOI0 LIKa/IU OpexXHi IeperisaHyToro
OcobucricHoro onuryBanbHuKa Ajidenka. IToriM y4yacHukis
po3zminum Ha ABi rpymu (eKCIepMMeHTaIbHYy Ta KOHTPOIbHY)
3a JJOIIOMOT0I0 METOY CTpaTu(iKOBaHOI BUIAIKOBOI BUOIpKM
Ha OCHOBI 1wKanu OpexHi. [IcuxonorivyHMMM 3MiHHUMU, BH-
OpaHuMM I JOCTipKeHHs, Oynu arpecis (¢isudna arpecis,
BepOajbHa arpecis, BOPOXICTh i THIB), eMOLIIHMIT iHTeIeKT
(camocBigoMicTh, YIpaBIiHHS €MOILisIMIU, CaMOMOTUBALIis,
eMIIaTisf Ta coliaNbHi HaBUYKY), TPUBOXKHICTD, CYO €KTUBHMIL
CTpec, 3a/JOBO/IEHICTD XUTTSM i camoortinka. Tectu 6y mpo-
BeJleHi JI0 1 IMic/iA TpeHyBaHHA Yepes BiCiM TUKHIB.

Pesynbraru. JIBocTOpoHHIN Aucnepcirianii ananis Opiz-
MaHa BUsABIB 3Ha4YHY Pi3HUIIIO y BepbabHiit arpecii (p=0,016),
BopoxocTi (p = 0,017), ynpasninni emorisamu (p = 0,004), ca-
MomoTuBaii (p = 0,004), emmarii (p = 0,017), corjianbHux Ha-
Buukax (p =0,015), rpuBoxkHocTi (p = <0,001), cy6’exTnBHOMY

crpeci (p = <0,001), sagoBonenocTi xuttam (p = 0,022) ta
camoouinni (p = <0,001). Ioganpimnit anocTepiopHuit aHa-
ni3 — Tect Kpackana Yomnica mokasas, 1[0 eKCIlepyMeHTaIbHa
rpyma 3Ha4YHO [TOKPAII/IA IIOKa3HMKI 10 Ta MiC/ISA TeCTYBAHHS
B ympasiiHHi emorniamu (p = 0,005, d = 0,61, A% = 9), camo-
motuBanil (p = 0,027, d = 0,57, A% = 8,8), comiabHNX HABM-
ykax (p = 0,002, d = 0,59, A% = 10,2), 3a0OBOIEHOCTI )KUTTIM
(p = 0,036, d = 0,5, A% = 11,7) Ta camoomninni (p = < 0,001,
d =0,94, A% = 17,6). Kpim TOro, B eKClleprMeHTa/IbHill IpyIi
SHUBWINCS TPUBOXKHICTD (p = <0,001, d = 1,27, A% = 59,3) i
cy6’extuBHuii crpec (p = <0,001, d = 1,32, A% = 41,7) mo Ta
Iic/Is TecTyBaHH. 3 HIIOTO OOKY, KOHTPOJ/IbHA TPYIIA [OKa3a-
J1a 3HaYHe 3HIDKeHH: ¢isnuHoi arpecii (p = 0,018, d = 0,58, A%
=19,9), BepbanbHoi arpecii (p = 0,017, d = 0,57, A% = 17) ta
Bopoxocrti (p =0,013,d = 0,54, A% = 17,8).
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Abstract

The study purpose. The purpose of the study is to analyze and understand the internal and external load in Large
Sided Games (LSG) exercises carried out on fields of different sizes, defined as Small — Large Sided Games (SLSG)
and Big - Large Sided Games (BLSG), according to the different square meters assigned to each player.

Materials and methods. 22 professional soccer players (average age: 23.59 + 4.87 years, weight: 77.8 + 7.6 kg, height:
183.5 + 7.5 cm, age training: 13.1 £ 1.7). The LSG exercises were carried out on a 60 x 54 m field (270 m?*/player), defined
as “small” (SLSG) and on a 65 x 60 m field (325 m?/player) defined as “big” (BLSG). During the two LSG exercises,
the internal load and the external load were analyzed. LSG exercises were performed with 4 sets of 5 minutes each,

with 2 minutes of passive recovery between each set.

Results. The results of the internal load analysis show how the LSG carried out on a SLSG field provides higher and
more significant HR values (p < 0.0005) than those emerged during the exercise carried out on a BLSG field. The
RPE value is also higher during the SLSG, although statistically no significant difference appears. The analysis of the
external load in relation with the observed parameters shows higher values in the BLSG, except for the number of

accelerations.

Conclusions. In terms of external and internal load, the results of this study showed how the difference of 55 m*/player
can radically change the configuration of the two exercises. These differences allow to use both dimensions within

a micro-cycle, but in sessions with different goals. The most appropriate sessions for LSGs are the first post-match
session in which the rest day is not gone and the fourth session 3 days before the match.

Keywords: large sided games, external load, internal load, soccer, professional soccer players.

Introduction

Over the years, the specific soccer training has under-
gone significant changes (Esposito et al., 2019; Raiola & Al-
tavilla, 2020) due to the increasing knowledge and the focus
on new exercises, useful for training technical, tactical and
physical aspects.

General exercises related to the development of meta-
bolic aspects are often integrated with sport-specific exercis-
es capable of meeting the demands of the ever-changing per-
formance model (Ceruso et al., 2019; D’Isanto et al., 2019).

These sport-specific exercises are called Small-Sided
Games (SSG). Over the years, in the literature, SSGs have

© Cofano, G., D’Elia, E, Piccinno, A., & Sannicandro, I., 2021.
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been identified with different names, such as skill-based
conditioning games (Gabbett, 2006), game-based training
(Gabbett et al., 2009), conditioning games on small dimen-
sions (Davids et al., 2013) or simply as modified games (Hill-
Haas et al., 2011). These games are soccer-specific exercises
played on small fields with modified rules involving fewer
players than traditional and official matches (Hill-Haas et
al., 2011). The SSGs meet all the specific demands related to
soccer and represent a resourceful solution to improve the
efficiency of the training process (Beato et al., 2018) in both
young and adult soccer players.

Over the years, in the scientific literature numerous arti-
cles, reviews and texts have been published, describing what
happens both in the internal and in the external load during
these exercises carried out on a reduced field (Halouani et
al., 2014; Hill-Haas et al., 2011).
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Furthermore, the studies and experiences related to the
SSGs identified the peculiar characteristics of these exercis-
es, leading to a further internal subdivision that proposes to
divide them into small-sided, medium-sided and large-sided
games (Clemente et al., 2019; Goto & King, 2019).

This classification offers a precise and detailed organiza-
tion of a micro-cycle that has a vital meaning for the goal of
the entire training session and even in relation to the main
objective (technical-tactical or physical) of the exercises car-
ried out with a ball.

Indeed, both the size and spatial configuration consti-
tute variables that clearly characterize and distinguish this
type of exercises (Coutinho et al., 2019; Sannicandro, 2019).

The classification of SSGs (small, medium or large) can
be related to the field size used for each format (Rampinini et
al., 2007a) or just to the format (Clemente et al., 2019; Goto
& King, 2019).

According to the size, the distinction related to the
square meters assigned to each player allows to train differ-
ent skills or the same skill but with different intensity.

Instead, according to the format, 1vs1 to 3vs3 games are
considered small, 5vs5 and 6vs6 games are considered me-
dium and 8vs8, 9vs9 and 10vs10 games are considered large.

It can be noticed that the 4vs4 and 7vs7 formats have not
been mentioned. They are considered intermediate because
a 4vs4 game can be both small and medium and a 7vs7 game
can be both medium and large.

However, a further classification and distinction can also
be found in the scientific literature. Leaving out the 1vs1, 2vs2
formats, some authors (Owen et al., 2014) have modified the
different formats, considering the inclusion of the goalkeeper
(GK) and adjusting the playing field dimensions considered
appropriate according to the research group goals.

The analysis of the SSGs also involves the dimensions at-
tributed to each format: the literature has begun to consider
the density of players per square meter, introducing the theme
of large-sided games in which each player is assigned approxi-
mately 200 square meters (Casamichana et al., 2018; Castagna
etal,, 2019; Castellano et al., 2015; Castillo et al., 2020; Goto &
King, 2019; Riboli et al., 2020; Zurutuza et al., 2020).

However, if we actually consider the size of a playing
field, few authors have described what occurs when a player
is assigned proper field densities during an official match,
i.e. about 325 square meters for professionals (Goto & King,
2019; Riboli et al., 2020) and about 270 square meters for
non-professionals (Castagna et al., 2019; Castellano et al,,
2015).

When the analysis focused on densities per player ex-
ceeding 300 square meters, some authors did not consider
the presence of goalkeepers, effectively altering the final re-
sult (Casamichana et al., 2018; Riboli et al., 2020).

Only by including the goalkeeper in the square meters
computation, due to the position in space occupied and the
role in the defence/occupation of the space itself, it is pos-
sible to correctly define a large sided game (LSG).

This space must be assigned according to the different
official sizes of the playing field for professional and non-
professional players.

The purpose of the study is to analyse and understand
the internal and external load on LSG exercises carried out
on fields of different sizes, defined as Small - Large Sid-
ed Games (SLSG) and Big - Large Sided Games (BLSG),
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according to the different square meters assigned to each
player.

Materials and methods

Study participants

22 professional soccer players (20 movement players
and 2 goalkeepers) from Serie C team (season 2020/2021)
participated in the study (average age: 23.59 * 4.87 years,
weight: 77.8 + 7.6 kg; height: 183.5 + 7.5 cm, age training:
13,1 £+ 1,7). The goalkeepers were not considered in the
data collection of the external and internal load. The study
included all the players who at the time of the survey did
not report injuries, had been training and participating in
matches for at least 3 weeks. All soccer players were used to
work with GPS monitoring systems and heart rate monitors.
The study was carried out respecting the principles con-
tained in the Declaration of Helsinki.

Study organization

For the analysis of the internal load, heart rate (HR) and
perception of effort (RPE) parameters were measured. The HR
detection was conducted with a telemetry system and heart rate
monitors (Polar Electro Oy, Kempele, Finland). The analysed
values are the average HR and the HR peak, both in beats per
minute (bpm) and in percentage referred to the maximum HR.

For the detection of the RPE - Ratings of Perceived Exer-
tion, the Borg scale CR10 was used (Borg, 1982). During the
two LSG exercises, the players were monitored using glob-
al positioning system (GPS) instrumentation at 18.18 Hz
(GPEXE® SYSTEM, EXELIO srl, Udine, Italy) recently vali-
dated (Hoppe et al., 2018). The parameters detected and
examined are the total distance covered (m), the distance
covered per minute (m), the peak speed (km/h), the aver-
age metabolic power (W/kg), the average metabolic power
(W/kg) expressed during the active phases (MPE avg pow-
er) and during the recovery phases (MPE rec avg power),
the number of accelerations (> 2 m/s) and decelerations
(< -2 m/s) and the equivalent distance (m). The covered
distance was also monitored at different speeds: walking
(< 7.30 km/h), running at low intensity (7.30-14.50 km/h),
running at moderate intensity (14.50-19.90 km/h), run-
ning at high intensity (19.90-25.20 km/h) and in sprints
with speed > 25.2 km/h (Rampinini et al., 2007b) and the
covered distance with different power intensities: low pow-
er (< 20.00 W/kg), high power (20.00-35.00 W/kg), very
high power (35.00-50.00 W/kg) and maximum power that
is > 50 W/kg (Osgnach et al., 2010).

The exercises of LSG 5vs5 + 2 goalkeepers were carried
out on a natural grass playing field and the measurements of
the two fields used reflected those of the competition fields
for professionals (105 x 68 m, FIFA data) for the big field and
non-professionals (100 x 60 m) for the small field.

Therefore, the SSG exercises were carried out on a 60 x
54 m field (270 m*/player), defined as “small” (SLSG) and on
a 65 x 60 m field (325 m?/player) defined as “big “(BLSG).
For the exercises, No. 5 soccer balls were used, positioned
both inside the goal and outside the perimeter of the field to
speed up the match when the ball ended out. Regular goals

TM®B, 2021, Tom 21, N2 4
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Table 1. The SSG formats used in the study

Indicator SMALL LSG BIG LSG
Number of Bouts 4 4
Bout Duration (min) 5 5
Resting Duration (min) 2 2
Pitch Dimension (m x m) 60 x 54 65 x 60
Relative Pitch Size (m?) 1:270 1:325
Goalkeeper YES YES
Specific Rules max 3 touches max 3 touches
Coach Encouragement YES YES

(7.32 x 2.44 m) were used. LSG’s exercises were carried out
with the encouragement from the technical staff and with
the limitation of consecutive touches (3) of the ball. The
characteristics of the LSGs are summarized in table 1.

After the warm-up, players began with LSG exercises:
4 sets of 5 minutes each, with 2 minutes of passive recovery
between each set. During the whole exercise, players were
monitored through the use of a heart rate monitor in telem-
etry and GPS instruments. At the end of each exercise, the
RPE value was analysed individually.

The exercises were carried out in different days, with
a recovery pause of at least 48 hours, at the same hour and
temperature (22.3 °C).

Statistical analysis

Descriptive statistics (M + SD) was applied to all ob-
served variables; Student’s t-test for paired data was used to
verify the existence of statistically significant differences be-
tween the average values obtained using the Statistical Pack-
age for Social Sciences (SPSS 15.0 for Windows) software.

Significance was set at p < 0.05. Cohen’s d was used to verify
the effect size index (Cohen, 1992).

Results

The results of the internal load analysis show how the
LSG carried out on a SLSG field provides higher and signifi-
cant HR values (p < 0.0005) than those emerged during the
exercise carried out on a BLSG field. Specifically, the peak
HR value (bpm) (188.75 + 5.3 vs 182.5 £ 6.09, d = 1.01), the
peak% HRmax (94.75 + 2, 33 vs 91.75 + 2.65, d = 1.14), av-
erage HR (bpm) (173.75 £ 7.65 vs 165 + 8.17, d = 1.46) and
average HR of 87 + 3.77 vs 82.75 + 3.65, d = 1.23). The RPE
value is also higher during the SLSG (8.1 £ 1.21 vs 7.8 £ 1.19)
although statistically, no significant difference appears.

On the other hand, the analysis of the external load in
relation with the observed parameters shows higher values
in the BLSG, except for the number of accelerations. All the
parameters show statistically significant differences between
the two fields used, except for the distance travelled at low
intensity, which did not provide statistical significance. The
results of the external load and relative significance are sum-
marized and described in table 2.

Discussion

The study wanted to describe the effects on internal
and external load related to two different large sided games
formats.

In the literature, this appears to be the first study ad-
dressing the issue of SLSG and BLSG in soccer.

From the analysis of the internal and external load of the
LSG during the 5vs5 LSG format carried out on two defined
fields (SLSG and BLSG), it can be seen that the two exercises
are very different, according to the different and statistically

Table 2. Results of external load recorded in the SLSD and in BLSG

Indicator 5vs5 SLSG 5vs5 BLSG Cohen’s d

Total distance (m) 2753.98+135.87 2986.96+244.24*** -1.61
Distance/min (m) 137.69 £6.79 149.34 £ 12.21 *** -1.61
Maximum speed (km/h) 26.25+1.13 27.58 + .9 ¥¥* -1.9
Avg Metabolic power (W/kg) 11.25+.92 12.11 £ 1.3 -1.3
MPE avg power (W/kg) 2136+ .9 22.63 + .87 -0.95
MPE rec avg power (W/kg) 6.72+ .29 7.16 +.76 * -0.58
Acceleration (n°) 30.8 £9.95* 27.6 +5.75 0.53
Deceleration (n°) 28 +6.35 32.2 +4.37 %% -1.36
Equivalent distance (m) 3223.36 £210.73 3501.4 + 300.24%* -1.99
Walking (m) 722.66 + 63 676.28 £ 93.73 *** 0.73
Low intensity running (m) 1307.6 + 98.17 1382.7 +173.72

Moderate intensity running (m) 538.64 + 83.12 652.82 + 142.28%** -1.45
High intensity running (m) 176.48 + 48.57 241.54 +73.92 ¥** -1.08
Sprint running (m) 8.96 £ 9.29 33.84 +20.72 *** -1.21
Distance low-power (m) 1933.36 + 26.66 2009.8 + 77.28 *** -1.12
Distance high-power (m) 535.26 + 80.75 619.96 + 144.26%** -0.77
Distance very high-power (m) 203.92 +30.92 248.96 + 27.58 *** -1.64
Distance maximum power (m) 81.84 + 33.41 108.44 + 30.98 *** -1.30

*p <.05 % p<.01; ¥ p<.005
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significant values emerging from the parameters taken into
consideration. The 5vs5 on the SLSG field provides a higher
and significant HR value (p < 0.0005) than the BLSG field
even if each player is assigned lower density (55 m*/player).

This difference can be explained following what has
already been described during the performance of SSG in
small fields, in which the players seem to be more involved
in the game (Halouani et al., 2017) and consequently have
less time to recover, after an intense effort.

The hypothesis related to the HR is confirmed by the
analysis of the RPE in the SLSG, which provides an increas-
ingly higher, albeit non-significant value compared to the
BLSG, confirming how the effort perceived is related to the
intensity of the exercise.

Analysing the external load, it is clear that the BLSG is
an exercise that provides higher values in all the observed
parameters, except for the distance travelled at very low in-
tensity and for the number of accelerations that are signifi-
cantly different (p < 0.05), and a d = 0.53 effect size medium,
in favour of the SLSG.

The distance travelled at moderate (p < 0.0005; large
d = -1.45489), high (p < 0.0005; large d = -1.08689) and very
high intensity (p < 0.0005; large d = -1.21948) demonstrates
how the use of a larger field allows players to reach high run-
ning speeds.

The analysis of the power at different intensities follows
the same trend seen with speed: both the distance travelled at
high power (p < 0.0005; medium d = -0.77257), the distance
travelled at very high power (p < 0.0005; large d = -1.64614),
and the distance travelled at maximum power (p < 0.0005;
large d = -1.30109) are most stressed in a BLSG.

The values of the average metabolic power and of the
metabolic power expressed both during the active and the
recovery phases, although higher and significant (p < 0.0005)
in the BLSG, suggest how both exercises are able to produce
high power values when compared to those detected during
matches played by both adult and young players (Castagna
etal, 2017; Hoppe et al., 2017).

As for the total distance travelled, this value is higher
and significant in the BLSG (p < 0.0005; large d = -1.6167).

The results obtained in this study provide higher val-
ues than those already present in the literature, both when
the same format was analysed but with a different density
of 200 m?/player (Castillo et al., 2020) and when different
formats were analysed (6vs6 and 8vs8 + goalkeepers) with a
density of 300 m2/player (Castellano et al., 2015).

The same values, on the other hand, are lower than those
provided by another study that used the same format and the
same density of the BLSG but with a total time of the exercise
(35 minutes vs 20 minutes), higher than the time calculated
in this analysis (Goto & King, 2019).

Considering these disparities, the exercise volumes used
and monitored in the literature should be standardized in
order to carry out more in-depth comparisons.

The maximum speed detected in this study, both in the
SLSG (26.25+1.13km/h) and in the BLSG (27.58 £ 0.9 km/h),
reveals a significant difference between the two playing fields
used (p < 0.0005; large d = -1.9061), and is higher than what
can be found in the literature (Casamichana et al., 2018;
Castillo et al., 2020; Zurutuza et al., 2020).

Another interesting fact that emerged from the study is
the value related to the meters per minute travelled. Similar-
ly, in this case there is a significant difference between SLSG
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and BLSG (137.69 £ 6.79 vs 149.34 + 12.21, p < 0.0005; large
d = -1.61686). Both values are higher, compared with those
detected by some authors who studied the 7vs7 to 9vs9 formats,
with a density between 235 and 272 m?/player (Zurutuza et al.,
2020).

They are also higher when compared with results emerg-
ing from studies with the same format and a similar density
(330 m?/player) (Casamichana et al., 2018).

Probably the sample observed in this study for the rela-
tive level of performance (professional soccer players with
high age training) are able to express better performance at
maximum acceleration.

In both exercises, the distance travelled at moderate in-
tensity (> 14.50 km/h) appears to be higher than the values
shown in another study (Goto & King, 2019) which used the
same format, the same density but lasted longer.

The results related to the distance travelled at high pow-
er (> 20 W/kg) appear more complex because the values of
the SLSG (821.02 m) and the BLSG (977.36 m) are lower
than those found in the literature, where a value equal to
1050 m can be found (Goto & King, 2019): once again, the
different duration may have determined these differences in
terms of power. Apparently, the metabolic power values are
not superimposable with those related to speed.

If we consider the values related to the parameters of
% HR max and % average HR, the results obtained in this
study (94.75 + 2.33% and 87 + 3.77% in the SLSG and 91.75
+ 2.65%, 82.75 + 3.65% in the BLSG) are consistent with
what has been identified in the literature, with formats where
each player was assigned about 300 square meters (Castel-
lano et al., 2015) or slightly higher than other recent studies
(Casamichana et al., 2018). The same considerations are to
be formulated for the RPE values that are slightly higher than
those described in the literature (Casamichana et al., 2018).

Conclusions

In terms of external and internal load, the results of this
study showed how the difference of 55 m*/player can radi-
cally change the configuration of the two exercises.

These differences allow to use both dimensions within a
micro-cycle, but in sessions with different goals.

In fact, in relation to the two dimensions of the field
used, it is advisable to use the large field in the first weekly
session on the day following the match; while the small field
in the fourth weekly session 3 days before the match.

The large sided games considering the square meters per
player rather than focusing on the format appear functional
if the goal is a game intensity similar to what occurs in the
official match.

Further analysis, however, need to be conducted in or-
der to figure out which duration can better meet the de-
mands of the player’s performance model. Finally, a further
study could also define the differences between the various
roles employed in the SSG exercises.
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AHAJI3 30BHIWLUHbLOIO TA BHYTPILLHbOIO
HABAHTAXEHHA Y IFTPAX NOBHUM CKJIAQOM 5 HA 5:
BIAMIHHOCTI MIXK NONIAMU PIBHOIO PO3MIPY

Mxakomo Kodano'AP, ®panyecka [I’Enia*P, Augpea Ilivuinno**, Itano CanHikaHApO

"YuiBepcuret Popxa
*YuiBepcuret CanepHo

1AD

‘[Ipodeciitunit GpyTOOMIBHNIT TPEHEP i3 CMIOBOI i KOHAVIIHOI MiATOTOBKA

ABTOpPCHKMIT BKTA: A — Am3aits gocnipkeHHs; B — 36ip ganux; C — craraHanis; D — migroroska pykormucy; E — 36ip komrtis

Pedepar. Crarrs: 6 c., 2 Tab1., 30 mKeperL.

Merta gocmigKeHHsA — IpOaHai3yBaTy Ta 3pO3yMiTH 0CO-
61MBOCTI BHYTPILUIHBOTO Ta 30BHIIIHBOTO HABAHTAXXEHHS Y
BIpaBax irop nmosHuM cknagoM (II1C), Axi BUKOHYIOTbCA Ha I10-
JISIX PI3HOTO PO3MipY, BUSHAYEHNX AK MaJli irpy IIOBHUM CK/Ia[[OM
(MIIIC) Ta Benuki irpu moBHUM cknagoM (BIIIC), BifmosigHo 1o
PisHMX KBaZlpaTHUX METPIiB, IPU3HAYEHNX KOXKHOMY IPABLIIO.

Marepiamu Ta MeTopu. YuacHuku: 22 npodeciitnx ¢yr-
6ormicra (cepenHiit Bik: 23,59 + 4,87 pokis, Bara: 77,8 + 7,6 K3
3pict: 183,5 + 7,5 cM, cTak TpeHyBaHb: 13,1 + 1,7). Brpasu ITIC
IIPOBOAMINCS Ha 1o po3mipoM 60 x 54 M (270 mM*/Ha rpaBIs),
BU3Ha4YeHOMY siK «Majte» (MIIIC) Ta Ha oy posmipom 65 X 60 M
(325 M*/ Ha rpaBLs), BU3HaUYeHOMY K «Bermke» (BITIC). ITix yac
nBox Brpas IIIC anaisyBamics BHYTpIillIHE Ta 30BHIIIHE HABAH-
TakeHHA. Bripay ITIC BuKoHYBanuch y 4 MifXoau 1o 5 XBUWINH
KOXX€H, 3 2 XBWIVMHAMM IIACMBHOTO BiIMTOYMHKY MiXK KOXKHUM
MMiIXOI0M.

Pesynbraru. Pesynbratyi aHalisy BHyTPilIHbOTO HAaBaHTa-
JKEHHsI TI0Ka3yloTh, sk IIIC, nposeneni na nomi MITIC, 3a6es-

HevyoTb By Ta 6inbur cyTTeBi 3HavenHa YCC (p<0,0005),
HDK Ti, SIKi 3’SIBJIAIOTBCS Tif| 9ac BIIPABY, IIPOBENEHOI Ha MO
BIITIC. 3na4eHHA Cy6’ €KTUBHO CIPUIIMAaHOI HATIPY>KEHOCT] Ta-
ko Bue nij yac MITIC, xoua icTOTHOI CTaTMCTUYHOI pisHUI
He CIOCTepiraeTbcs. AHaji3 30BHIIIHPOTO HaBAaHTAKEHHA Y
CIiBBiJHOIIEHHI 3 CITOCTEPEXXYBAHMMU ITapaMeTpaMI IIOKA3ye
Buli sHadeHHA y BITIC, 3a BUHATKOM KiJIbKOCTi IPUCKOPEHD.

Bucnosku. CTOCOBHO 30BHIIHBOTO Ta BHY TPIIIHBOTO Ha-
BAaHTAKEHHs, PE3Y/IbTATH JOC/Ii/[KEHHS TT0Ka3a/Iu, K PiSHUIIA
B 55 M?/Ha IpaBIist MOXKe KapIMHAIbHO 3MIiHNTY KOHIryparito
nBox BIpaB. Lli BiZMiHHOCTI 103BONAITD BUKOPUCTOBYBATHI
06uBa BUMIpM B MeXaX MIKpOLMKITY, ajie B TPeHYBaHHAX 3
pisErMy ninsMu. Haitbinpin miaxXopsmuMy TpeHyBaTbHIMN
ceciamu s ITIC e mepira micmAMaTyeBa cecid, o AKOi He 610
THA BiITIOYMHKY, i 9eTBepTa cecid 3a 3 IHi o MaT4y.

KnrouoBi crmoBa: irpy moBHUM CKJIafioM, 30BHILITHE Ha-
BaHT@)XCHHs, BHYTPIllIHE HaBaHTaXXeHH:, PyT601, IIpodeciii-
Hi pyTOomicTu.
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Abstract

Purpose. The purpose of the article is a comparative analysis of the morphological indicators of street workout (StW)
athletes with different training experience (TE).

Materials and methods. The study involved StW athletes (n = 27). Athletes were divided into two groups: StW-1

(n =13, age 15.15 + 0.44 years, TE 1.56 + 0.22 years); StW-2 (n = 14, age 16.57 + 0.48 years, TE 2.64 + 0.53 years).
The body length and body mass were measured; the level and harmony of physical development were evaluated. The
regression method was used. The handgrip was evaluated by hand dynamometry indicators Camry EH101 electronic
dynamometer (China). The handgrip was measured by the maximum grip frequency in 10 s the electronic device
“Kepai” (China). The content of muscle and adipose tissue were determined by the body composition monitor
OMRON BEF-511 (Japan).

Results. The average value of the strength index in the StW-1 was more than 60%, and in the StW-2 was more than
70%. The StW-2 had a significant excess of the hand dynamometry, power index, impulse index of both hands; index
of static and dynamic grip of the left hand; specific weight of muscles. The average level of physical development was
observed in (61.54 + 13.49)%, above the average was observed in (23.08 + 11.69)% of StW-1. Harmonious physical
development had (38.46 + 13.49)%. In StW-2, the average level of physical development had (64.29 + 12.81)%,

above the average had (21.43 £ 10.97)%. Harmonious physical development had (50.00 + 13.36)%. In StW-1

(46.15 + 13.83)% had a normal fat content and a fat level below normal. In StW-2, the normal fat content had

(30.77 £ 12.80)%, and the low adipose tissue content was (69.23 + 12.80)%.

Conclusions. All athletes had a high content of muscle tissue. It was confirmed the specific effect of StW on the body
of athletes. Grip strength, specific weight of muscle component are predictors of success. The information content of
the proposed indices for monitoring the functional state of athletes was confirmed.

Keywords: street workout, physical development, somatotype, bioimpedance method, grip strength.

Introduction

Street workout is currently positioned as a type of health-
improving physical culture and a part of urban culture. It is
proposed to evaluate its development from the standpoint

©  Podrihalo, O., Podrigalo, L., lermakov, S., Sotnikova-Meleshkina, Z.,
Sokol, K., Podavalenko, O., Halashko, O., & Yermakova, T., 2021.

of the society development. The analysis of the street work-
out development concept in Lampung province (Indonesia)
makes it possible to assess relations in society, providing
opportunities for improving the health of the population
(Hanggoro, Kristiyanto, & Doewes, 2018).

The analysis of historical aspects of exercises with own
body mass was carried out (Tomczykowska, 2013). The
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popularity of street workout is stipulated by accessibility,
freedom of organizing classes, minimal financial costs. The
conclusion is made about the development of a specific value
system in youths engaged in street workout.

The similar data were obtained in a study of schoolchil-
dren practicing street workout in the city of Neiva (Monje
Mahecha, & Vanegas Garcia, 2017). These classes were con-
sidered a health-forming activity, an element of social inte-
gration, aimed at improving the one’s body perception.

Street workout is popular among youth (Nadyrov,
Mukhiddinov, & Dayrabayev, 2020). The availability of ex-
ercise, the opportunity to train on the open air allows rec-
ommending it along with running as a means of a healthy
lifestyle development.

The psychosocial profile of street workout athletes is
developed (Taipe-Nasimba, Peris-Delcampo, & Canton
Chirivella, 2019). Male students practiced this kind of sport.
It is the only type of physical activity for more than half of
the participants. The main reasons for training are pleasure,
competence and fitness.

The expressed lack of scientific studies devoted to street
workout is emphasized (Garcia Herreros, & Seliva Arroyo,
2019). The high popularity of this new sport is driving an
increase in the number of athletes. The lack of specific re-
search does not allow providing comprehensive scientific
and methodological support for this sport.

It is proposed to use the method of gamification in street
workout to improve control during classes (Pratikto, Arifia-
nsyah, & Mulyanto, 2020). The creation of mobile applica-
tions will provide increased motivation, sufficient density of
classes, regulation of loads and prevention of injuries.

The high popularity of street workout is combined with
the extremely insufficient scientific support of this sport
(Sanchez-Martinez, Plaza, Araneda, Sdnchez, & Almagii,
2017). A promising direction is the analysis of the morpho-
logical characteristics of athletes.

Based on the foregoing, the purpose of this study is a
comparative analysis of the morphological characteristics
of street workout athletes with different training experience.

Materials and methods

Study participants

The study involved 27 street workout (StW) athletes.
The athletes were divided into two groups. Group StW-1
consisted of 13 street workout athletes, age (15.15 + 0.44)
years. StW-2 group consisted of 14 street workout athletes,
age (16.57 £ 0.48) years. The average training experience
of StW-1 was (1.56 + 0.22) years and (2.64 £ 0.53) years of
StW-2 respectively.

Study organization

The study design involved the determination of an-
thropometric indicators, somatotype components, and the
calculation of indices using special formulas. The research
program and design were discussed and approved at a meet-
ing of the Commission on Bioethics of the Kharkiv State
Academy of Physical Culture.

The evaluation of body mass and body length was
conducted in accordance with the international standards
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(Marfell-Jones, Olds, Stewart, Lindsay Carter, 2012). Mar-
tin’'s medical anthropometer was used to evaluate body
length (cm). Body composition monitor OMRON BF-511
(Japan) was used to evaluate body mass (kg). The level and
harmony of physical development was evaluated by the re-
gression method using official standards for children (Ser-
diuk, 2010) and adults (Tegako, & Marfina, 2003).

The handgrip (kg) was evaluated in a static mode by
handgrip dynamometry. CAMRY EH101 electronic handgrip
dynamometer (China) was used. The handgrip dynamometry
was determined by the maximum grip frequency in the im-
pulse mode (abs). The electronic device “Kepai” (China) was
used. The technique assumed the maximum number of de-
vice grips in 10 s. One grip was equivalent to a force of 10 kg.

The somatotype was evaluated using the bioimpedance
method. The body composition monitor OMRON BF-511
(Japan) was applied. The specific weight of muscle and adi-
pose tissue (%), the visceral fat level (%), the amount of basal
metabolism (kcal) was determined. Analysis of somatotype
components was evaluated using the Omron Healthcare
scale and reference data (Doskin, Keller, & Muraenko, 1997).

The following morphofunctional indices were measured:

The strength index is the ratio of hand dynamometry
(kg) to body weight (kg), expressed as a percentage.

The Impulse index is the ratio of the maximum grip fre-
quency in impulse mode in 10 sec (abs) to body mass (kg),
expressed as a percentage.

Static and dynamic grip index is the ratio of hand dy-
namometry (kg) to the maximum grip frequency in the im-
pulse mode in 10 s (abs).

Statistical analysis

Statistical analysis of the data obtained was conducted
using licensed MS Excel. Descriptive statistics indicators
were determined: arithmetic mean (X), standard deviation
(SD) and mean error (m). The significance of the differences
was assessed using a nonparametric indicator - the Rosen-
baum test (Q), the differences were considered significant at
(p <0.05) considering the small size of the groups.

Results

The obtained results are shown in Table 1.

The obtained results illustrate the differences in the
morphological parameters of the participants. The StW-2
group was characterized by exceeding many indicators. Dif-
ferences between the groups in terms of age (Q = 10) and
training experience (Q = 8) are significant (p <0.05).

The value of hand dynamometry was higher in the StW-
2 group for the right (Q = 8) and left (Q = 6) hands (p <0.05).

More experienced participants had better results in
strength indices for the right (Q = 23) and left (Q = 21), im-
pulse indices for the right (Q = 9) and left (Q = 14), static and
dynamic left hand grip index (Q = 14), (p <0.05).

The specific weight of muscles was higher in the StW-2
group (Q = 6, p <0.05).

The individual analysis of the physical development of
the participants made it possible to assess its level and har-
mony using official standards. The participants with an av-
erage level prevailed in group StW-1 (61.54 + 13.49)%. The
level above average had (23.08 + 11.69)% of athletes. A high
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Table 1. Indicators of physical development and somatotype

StW-1 (n=13) StW-21 (n=14)
Indicators Q p
X SD X SD

Body length, cm 172.00 9.44 176.50 5.90 4 p>0.05
Body mass, kg 67.14 14.21 66.10 7.36 4 p>0.05
The handgrip of the right hand, kg 42.38 9.29 51.26 11.21 8 p<0.05
The handgrip of the left hand, kg 40.09 8.78 46.04 9.51 6 p<0.05
The maximum grip frequency in impulse mode of the 29.15 6.89 30.36 4.94 2 p>0.05
right hand, the number of times

The maximum grip frequency in impulse mode of the left 27.62 7.57 26.07 7.30 2 p>0.05
hand, the number of times

Specific weight of adipose tissue, % 13.05 7.02 10.13 3.95 3 p>0.05
Specific weight of muscle tissue, % 42.02 3.26 44.11 1.91 6 p<0.05
Basal metabolic rate, kcal 1727.62 154.59 1702.62 104.25 3 p>0.05
Specific weight of visceral fat, % 0 0 0.46 1.20 0 p>0.05
Right hand strength index, % 64.15 13.19 77.75 16.92 23 p<0.01
Left hand strength index, % 60.93 13.57 70.01 14.87 21 p<0.01
Right hand impulse index, kg-1 44.65 11.41 46.19 7.16 9 p<0.01
Left hand impulse index, kg-1 41.37 10.11 39.90 12.18 14 p<0.01
Index of static and dynamic grip of the right hand, kg 1.47 0.25 1.73 051 14 p<0.01
Index of static and dynamic grip of the left hand, kg 1.51 0.32 2.01 1.22 4 p>0.05

level and a level below the average had (7.69 £ 7.39)% of
athletes. The proportion of overweight participants in this
group was (61.54 + 13.49)%. The harmonious physical de-
velopment had (38.46 + 13.49)% of athletes.

In a group of experienced street workout athletes, the
following results were determined. The average level of phys-
ical development had (64.29 + 12.81)% participants. The
level above average had (21.43 £ 10.97)% of participants. The
high level and a level below the average had (7.14 + 6.88)%
of athletes. The harmonious physical development had
(50.00 £ 13.36)% of athletes in this group. Overweight had
(42.86 * 13.23)% of the participants. The body mass deficit
had (7.14 + 6.88)% of athletes. There were no significant dif-
ferences between the groups in terms of the prevalence of var-
ious-grade levels and the harmony of physical development.

The analysis of the characteristics of the somatotype was
conducted using the Omron Healthcare scale. It was found
that in the group StW-1 (46.15 + 13.83)% had a normal fat
content and a level below normal. A high specific weight
of fat had (7.69 + 7.39)% of athletes. In the group StW-2,
normal fat content had (30.77 + 12.80)% of the participants.
A low content of adipose tissue had (69.23 + 12.80)% of
athletes. All participants had a high content of muscle tissue.

Basal metabolic results in the groups did not differ
significantly.

Discussion

One of theleading tasks of sports science is the substantiation
and development of prediction methods. The purpose of these
methods is to determine the probability of achieving success and
increasing sportsmanship. Methods of analysis of physical devel-
opment (Podrigalo, Cynarski, Rovnaya, Volodchenko, Halashko,
& Volodchenko, 2019; Joksimovi¢, Skrypchenko, Yarymbash,
Fulurija, Nasrolahi, & Pantovi¢, 2019; Lili¢, Joksimovic, DAngelo,
Kari$ik, Hamad, & Gardasevi¢, 2020), psychophysiological char-
acteristics (Volodchenko, Podrigalo, & Aghyppo, 2017; Wolska et
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al., 2019), biochemical criteria (Volodchenko, Podrigalo, Ierma-
kov, Zychowska, & Jagietto, 2019) can be used for this purpose.
The development of predictive techniques is based on various
statistical methods (Rovniy, Mulyk, & Perebeynos, 2018; Kozina,
Chebanu, & Prokopenko, 2018).

Street workout is a new sport. High popularity among
youth increases the number of athletes and requires the pro-
vision of scientific and methodological support. There are
no developed qualification standards in this form. Competi-
tions are primarily a demonstration of various techniques.

The main criteria for dividing street workout athletes
are age and training experience. In our opinion, the training
experience is the most important. It allows quantitatively
assess the skill’s level of athletes. An increase in experience
increases the technical readiness of athletes, contributes to
the development of the necessary technical elements. The
established differences according to these criteria make it
possible to consider the skill level different and to consider
the StW-2 group higher according to this criterion.

The design used — comparing athletes who differ in skill
level - is widely used in sports science. A similar approach was
used in works (Podrigalo et al., 2020; Volodchenko et al., 2017;
Elezi etal., 2021). It allows us to highlight factors and qualities of
a higher level. It is they who ensure the achievement of success.

A similar study design was used in works (Kharisov,
Nenasheva, & Aminov, 2017; Kharisov & Nenasheva, 2018).
The authors compared the anthropometric indicators and
the composition of the somatotype of students in powerlift-
ing and workout.

The selection of techniques was determined by the goal.
A similar set of methods was used to predict metabolic risks
by anthropometric parameters and somatotype components
(de-Mateo-Silleras et al., 2019; Podrihalo et al., 2020; Kami-
onka et al., 2020). It coincides with the goal set in this study.

The amount of hand dynamometry should be recog-
nized as an important predictor of success in street workout.
A strong grip allows you to perform complex technical ele-
ments, provides injury prevention during training.

345



ISSN 1993-7989 (print). ISSN 1993-7997 (online). ISSN-L 1993-7989. Teopia Ta meToanKa ¢i3vyHOro BuxoBaHHs. Tom 21, N2 4

The values of the power index clearly show a high level of
hand muscles development. All participants had high values
of this indicator. It is an important predictor of street work-
out success and can be used to monitor the health of athletes.

The use of the index method in the analysis of physi-
cal development is due to their simplicity, accessibility and
information content. The available information allows us to
recommend the indices of physical development as screen-
ing tests when monitoring the condition of athletes and
physically active athletes.

The determined differences in the indices confirm the
assumptions made. The methods and indices that we used
were tested in works (Podrihalo et al., 2020; Podrihalo et al.,
2021). Comparative analysis of street workout and armwres-
tling athletes confirmed their information content and ad-
equacy for predicting success in these sports. The specificity
of the street workout is the need for a strong and fast grip for
the implementation of technical elements. In this way, street
workout is similar to martial arts (various types of wrestling
and arm wrestling). Analysis of hand strength in different
modes allows predicting the ability of muscles to perform
static and impulse gripping. The use of indices standardizes
the factors studied. It is because the indices are relative values.

The similarity of the results of assessing physical devel-
opment reflects the same orientation of training. The pre-
dominance of persons with an average level of development
among the participants shows the absence of specific require-
ments for body length in street workout. The execution of
technical elements on sports equipment is most convenient
for persons with an average body length. The prevalence
of overweight persons among the participants confirms the
specificity of the effect of training on the body of athletes. The
established disharmony is due to an increase in the specific
weight of muscles. An increase in the muscle component of
the somatotype occurs because of intense strength training.

The analysis of the characteristics of the somatotype is
widely used in sports science to monitor and evaluate the
effectiveness of training. It is proposed to determine the pro-
file of a volleyball player by body composition parameters
(Campa, & Toselli, 2018). The dependence of the somatotype
on the level of skill was determined. Elite players had more
fat-free mass (FFM) and total body water (TBW), and lower
fat mass (FM). It coincides with the results of our study.

Similar results were obtained when studying the body
composition of judo athletes (da Silva Morais, Mendes Silva
Santos, & de Sousa Sa, 2017). It is concluded that the fea-
tures of the somatotype are of fundamental importance for
increasing physical activity.

The aim of the study (Delaney et al., 2016) was to deter-
mine the most effective method for quantifying changes in
muscle mass in rugby athletes. The high information content
of the analysis of bioelectrical impedance, determination of
the muscle mass index and prediction equations based on
the thickness of the skinfold has been confirmed.

The results of the bioimpedance method confirm the
assumptions made in the analysis of morphological param-
eters. All participants had a high content of muscle tissue.
Most street workout athletes had low or moderate body fat.

Our data are close to the results (Salazar Martinez, &
Jimenez, 2018). The authors analyzed the functional state
of young soccer players. The study design also included the
determination of the specific weight of body fat using an
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OMRON analyzer. It was found that young athletes had an
average level of fat typical for this age group (6%-14%).

Our results support the available data8. Street workout
athletes had balanced mesomorphic somatotype, low fat mass
and high muscle development. A high level of strength of the
muscles of the shoulder girdle and body trunk was determined

A comparative analysis of street workout athletes and
powerlifters is given at (Kharisov et al., 2017, 2018). Street
workout athletes had a more proportional body. Powerlift-
ers are characterized by an increase in the circumference of
the chest, biceps, shoulders and legs, high values of the body
mass index. Somatotype analysis showed that powerlifting
athletes have a higher body fat content.

Simultaneously, the comparison allows us to conclude
about the importance of using the bioimpedance method.
The bioimpedance method confirms the assumptions made
in the analysis of physical development, and significantly
deepens them. It is consistent with the available literature
data (Nascimento-Carvalho et al., 2018). The prospects of
using the bioimpedance method for assessing the fitness of
athletes in single combats have been confirmed.

The basal metabolic rate reflects the energy expendi-
tures for maintaining the body’s homeostasis. The proximity
of these values in groups should be assessed as evidence
of the stability of the state, the absence of violations. The
absence of differences in the values of the basal metabolic
rate illustrates the similarity of the metabolism of the partici-
pants. Most of the participants are adolescents. This period
is characterized by a gradual stabilization of the intensity of
growth and development processes.

Conclusions

The analysis of morphological indicators and somato-
type features of street workout athletes with different train-
ing experience confirmed the specific effect of the sport on
the body of athletes. Athletes with more experience in train-
ing have better indicators of hand dynamometry, higher in-
dices of grip strength in various modes. The somatotype is
characterized by a decrease in the specific weight of adipose
tissue and a high level of muscle tissue. Grip strength, spe-
cific weight of muscle and fat components of the somatotype
are predictors of success in this type. The information con-
tent of the proposed indices, characterizing the grip strength
in static and impulse modes, for monitoring the functional
state of athletes was confirmed.
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Mera po6OTH — 3[i/ICHNTI TOPIBHSIbHNIT aHaTI3 MOPQO-
JIOTTYHMX OCOOMMBOCTEN aT/IeTiB BYIMYHOTO BOPKAYTY 3 pi3-
HUM CTa)KeM 3aHATD.

Marepianu i Metopu. Y pociifkeHHi Opanyu y4acTb
27 atnetis BynmmyHOTO BopKayTy (StW). Ipyma StW-1 - 13 are-
TiB (15,15 + 0,44) pokiB, cTax 3auaATbh (1,56 £ 0,22) pokis; StW-2
- 14 arneriB (16,57 *+ 0,48) pokiB, cTax 3aHATb (2,64 = 0,53)
PoKiB. BusHavyanu fOBXMHY Ta Macy Tisa, piBeHb Ta rapMo-
HiltHiCTD (i3NYHOrO po3BUTKY perpeciiiaum MetomoM. Cury
XBaTa BU3HAYA/IM KUCTbOBUM AmHamomerpom Camry EH101
(China). IlnHamMiuHy cuTy XBaTa BU3HAYa/IN 32 MAaKCUMAa/IbHOIO
4yacToTOM XBaTa 3a 10 cex npuctpoem “Kepai” (China). Busna-
JajiM BMICT M'A30BOI Ta XXMPOBOi TKAHMHU MOHITOPOM CK/Iafy
tima OMRON BF-511 (Smnowis).

PesynbraTtn. BcranosneHo, mo cunosuit ingexc y StW-
1 6ys nonayg, 60%, y StW-2 - monan 70%. Y StW-2 6yna fo-
CTOBIpHO BMIIE KiCThOBA AVHAMOMETPIisl, CUIOBUIL Ta IMITy/Ib-
CHMII iHmeKc 060X PYKM, iHIEKC CTaTUYIHOIO Ta JUHAMIYHOTO
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XBaTy /iBOI PyKy, muToMa Bara M'si3iB. Y StW-1 cepenHiit pi-
BeHb (¢isuuHOro po3BuTKy Mamu (61,54 +13,49)%, Buine ce-
penuboro — (23,08 + 11,69)%. lapmoniitumit ¢isuaunit pos-
BUTOK BCTaHOBIIEHO Y (38,46 + 13,49)%. V StW-2 cepenniit
piBeHb (biquHoro PO3SBUTKY Maju (64,29 + 12,81)%, Buie
cepenHboro — (21,43 + 10,97)%. Fapmowiitanit disyynnit pos-
BUTOK BCTaHOB/eHO Yy (50,00 + 13,36)% yvacHukiB. ¥ StW-1
(46,15 * 13,83)% Manm HOpMa/lbHMII BMICT >KMpy i piBeHb
JKUPY HIKYe HOpMH. Y rpymi StW-2 HopMabHMIT BMICT XKUPY
manu (30,77 + 12,80)%, Husbkuit BMicT — (69,23 + 12,80)%.

BucHoBKM. Yci yYaCHMKM XapaKTepU3yBajMCsA BUCOKUM
BMIiCTOM M s130BoOi TKaHWHM. IligTBepmxeHo crernydiaHmit
BIUIMB BUJy CIIOPTY Ha opraHism atneriB. Cuaa xBara, IUTO-
Ma Bara M'sI30BOTO KOMIIOHEHTA € IPEeAMKTOpaMy YCIixy. 3a-
IIPOIIOHOBAHI iHAeKcK € iHPOPMATUBHUMMA /I MOHITOPUHTY
(YHKI[iOHA/IBHOTO CTaHY aT/IeTiB.

KnrouoBi cmoBa: ByInuHMIT BOpKayT, (pisuaHMit po3BU-
TOK, COMaTOTHIL, 610iMITIeJAaHCHIIT METOf, CI/Ia CTYICHEHHS.
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Abstract

The purpose of the study was to determine the peculiarities of programmed teaching of a cartwheel to girls aged 15.
Materials and methods. The study participants were 20 girls aged 15. The children and their parents were fully
informed about all the features of the study and gave their consent to participate in the experiment. To solve the
tasks set, the following research methods were used: study and analysis of scientific and methodological literature;
pedagogical observation, timing of training tasks; pedagogical experiment, methods of mathematical statistics, factor

analysis, nearest neighbor analysis.

Results. The analysis of similarities revealed that the program components are interrelated. Series of training tasks IV,
V and VI have the highest correlation. Series of training tasks I, IIT and IV are combined into one group and provide

conditions for teaching girls aged 15 the cartwheel.

Conclusions. The study obtained factor models of the teaching program, which explain 70.645% and 68.468% of the
variation of results. The models characterize the two-factor structure of the teaching program where training tasks
are closely connected with one another, which indicates their effective selection. It was found that the tasks of series
I, IT and III, and the tasks of series III, IV and V are most connected with one another, which confirms the combined
nature of the method of algorithmic instructions. Optimization of the number of repetitions of the entire exercise
(series of tasks VI) depends on the amount of exercises of the second and fifth series of training tasks.

Keywords: programmed teaching, method of algorithmic instructions, acrobatic exercises, girls.

Introduction

Developing technological approaches to motor sKkills
development and studying their effectiveness is one of the
relevant problems of schoolchildren’s physical education.
(Ivashchenko, 2020; Khudolii, Iermakov, & Bartik, 2020;
Marchenko, & Kovalenko, 2020). The educational process
uses linear, branching (Gaverdovskii, 2007; Ivashchenko,
V. P, 2004; Yanchenko, 2016), and combined materials of
programmed instruction (Shlemin, 1973; Khudolii, 2008;
Ivashchenko, 2016).

Programmed instruction was developed in the 1970s
and was based on the ideas of behaviorism (Skinner, 1965,
1984a,b; Fishman, Keller, & Atkinson, 1968). In physical ed-
ucation, studies in the field of programmed teaching aimed
to develop teaching programs and determine their effective-
ness (Berg, & Tikhonov, 1968; Golubev, 1969; Malinovskii,

©  Shuieva, A., Ivashchenko, O., & Jagiello, W., 2021.
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1972). The following rules for building programs were de-
fined: a) material is sequentially dosed in the form of ap-
propriate portions; b) transition to the next portion is made
after reaching a certain level; ¢) the program is presented
in the form of a series of “steps” having a certain focus; d)
materials of each “step” are presented in the form of “frames”
(operational, informative, control frames) (Shlemin, 1973;
Laputin, 1986).

One of the effective methods of programming is the
method of algorithmic instructions. It belongs to combined
methods of programmed instruction and has all the features
of technology (Shlemin, 1973; Khudolii, 2008; Ivashchenko,
2016).

Therefore, the study of the peculiarities of using the
method of algorithmic instructions when teaching physical
exercises is relevant.

The purpose of the study was to determine the peculiari-
ties of programmed teaching of a cartwheel to girls aged 15.

TM®B, 2021, Tom 21, N2 4
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Material and methods

Study participants

The study participants were 20 girls aged 15. The chil-
dren and their parents were fully informed about all the
features of the study and gave their consent to participate in
the experiment.

Organization of the study

To solve the tasks set, the following research methods
were used: study and analysis of scientific and methodologi-
cal literature; pedagogical observation, timing of training
tasks; pedagogical experiment, methods of mathematical
statistics, factor analysis, nearest neighbor analysis.

The pedagogical experiment examined the influence of
6 and 12 repetitions with a 60-second rest interval during
a physical education class on the number of repetitions of
training tasks to the 100% level of proficiency. In the first

group (n = 10), the girls repeated the tasks 6 sets 1 time each
with a rest interval of 60 s, in the second group (n = 10) -
6 sets 2 times each with a rest interval of 60 s.

During teaching, the method of algorithmic instruc-
tions was used (Shlemin, 1973). The program of teaching the
cartwheel included the training tasks given in Table 1. It was
developed based on the data of Shlemin (1973), Khudolii
(2008). The next exercise started on condition of correct
performance of the previous exercise on three consecutive
attempts. The number of repetitions required for correct
performance on three consecutive attempts was recorded.

Statistical analysis

The study materials were processed using the IBM SPSS
20 statistical analysis program. Factor analysis and nearest
neighbor analysis were used.

The study protocol was approved by the Ethical Com-
mittee of the University. In addition, the children and their

Table 1. Program of teaching the cartwheel to girls aged 15 (Shlemin, 1973, Khudolii, 2008)

Informative frame
(what is performed)

Operational frame
(how it is performed)

Control frame
(transition to training the next
exercise)

The first series of training tasks — exercises to develop motor abilities

From normal standing position, lean forward, touch When performing the exercise, do not bend If the student performs three times

the floor with the hands and, moving the hands for-  the knees
ward on the floor, adopt a push-up position, return to

starting position in the same way

Perform push-ups as quickly as possible (5 times in ~ Perform the exercise as quickly as
possible, maintaining a gymnastic style

3-45)

in 10 seconds, proceed to the next
exercise

If the student performs the exer-
cise in 3-4 seconds, proceed to the
next exercise

The second series of training tasks — exercises to master starting and ending positions

From standing position with raised arms, step
forward and perform a switch leg handstand with
assistance

Handstand with legs apart with assistance

Switch leg handstand

Correct performance on 3 con-
secutive attempts

Switch leg handstand, maintaining balance Correct performance on 3 con-
for 3-4 seconds

secutive attempts

The third series of training tasks — actions without which it is impossible to perform the target exercise

Standing on hands with legs apart with assistance,
shift the body weight from one hand to the other

Perform everything only with assistance

Correct performance on 3 con-
secutive attempts

The fourth series of training tasks — teaching the ability to assess movements in space, by time and muscular effort

Arriving to handstand quickly with assistance
performance

Arriving to handstand slowly with assistance
performance

Pay attention to the technique of

Pay attention to the technique of

Correct performance on 3 con-
secutive attempts

Correct performance on 3 con-
secutive attempts

The fifth series of training tasks — preliminary exercises

Arriving to handstand quickly with the wall support

Handstand with legs apart with 90-degree rotation
with assistance

Maintain balance for 3-4 seconds

Perform all exercises for this element only
with assistance

Correct performance on 3 con-
secutive attempts

Correct performance on 3 con-
secutive attempts

The sixth series of training tasks — the entire exercise

Cartwheel with assistance
performance

Cartwheel without assistance

Pay attention to the technique of

Maintain a gymnastic style

Correct performance on 3 con-
secutive attempts

Correct performance on 3 con-
secutive attempts

TM®B, 2021, Tom 21, N2 4
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Table 2. Analysis of the effectiveness of the program of teaching girls aged 15 the cartwheel, using different repetition modes
(1 - mode of 6 sets 1 time each with a rest interval of 60 s; 2 — mode of 6 sets 2 times each with a rest interval of 60 s)

t-test for Equality of Means

Indicator n M SD

95% Confidence Interval

p MD SED of the Difference

Lower Upper

1 10 521
10 526

2.23
2.98

Total number of repetitions 0.424

0.05 0.5 1.179 -2.99327 1.99327

parents or legal guardians were fully informed about all the
features of the study, and a signed informed consent docu-
ment was obtained from all the parents.

Results

Table 2 shows the results of a comparative analysis of
the effectiveness of the program of teaching girls aged 15
the cartwheel, using different repetition modes. The null
hypothesis about equality of learning outcomes is accepted
(p <0.05).

Structural analysis of the program of teaching girls aged
15 the cartwheel (mode of 6 sets 1 time each with a rest interval
of60s)

As a result of analysis, two factors that explain 70.645%
of the variation of results were identified (Table 3). The first
factor explains 41.531% of the variation of learning out-
comes. The series that are most correlated with the factor are:
Series 6 — the entire exercise (r = 0.967), Series 2 — exercises
to master starting and ending positions (r = -0.788), Series
5 - preliminary exercises (r = -0.718). The factor is bipolar
and indicates that optimization of the number of repetitions

Table 3. Results of factor analysis of the teaching program
(6 repetitions, rest interval of 60 s). Rotated Component
Matrix

Component

Series of training tasks ] 2 h?
Series I - exercises to develop 0482 0245
motor abilities
Serle.s II - exercises to n.lgster -0.788 0.624
starting and ending positions
Series IIT - actions without which
it is impossible to perform the 0.580  -0.620  0.721
target exercise
SCTIFS IV - exercises to master the 0852  0.798
ability to control movements
Series V - preliminary exercises -0.718 0.631 0.914
Series VI - the entire exercise 0.967 0.937

Table 4. Total Variance Explaineda

Rotation Sums of Squared Loadings

Component
% of Variance Cumulative %
1 41.531 41.531
2 29.114 70.645
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Component Plot in Rotated Space
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Fig. 1. Results of factor analysis of the teaching program
(6 repetitions, rest interval of 60 s)

of the entire exercise depends on the amount of exercises of
the second and fifth series of training tasks.

The second factor explains 29.114% of the variation of
learning outcomes. The series that are most correlated with
the factor are: Series 4 — exercises to master the ability to
control movements (r = 0.852), Series 5 — preliminary exer-
cises (r=0.631), Series 3 - actions without which it is impos-
sible to perform the target exercise (r = -0.620). The factor
can be interpreted as movement control.

The analysis of similarities revealed that the program
components are interrelated (Table 3). Series of training
tasks IV, V and VI have the highest correlation and provide
conditions for teaching girls aged 15 the cartwheel (Fig. 1).

Structural analysis of the program of teaching girls aged
15 the cartwheel (mode of 6 sets 2 times each with a rest in-
terval of 60 s)

As a result of analysis, two factors that explain 68.468%
of the variation of results were identified (Table 5). The first
factor explains 42.092% of the variation of learning out-
comes. The series that are most correlated with the factor
are: Series I - exercises to develop motor abilities (r = 0.858),
Series III - actions without which it is impossible to perform
the target exercise (r = 0.869), Series IV — exercises to mas-
ter the ability to control movements (r = 0.752). The factor
characterizes the use of the following methods: combination
(Series I), method of solving separate tasks (Series IIT), and
method of immediate information about the exercise perfor-
mance (Series IV).
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Table 5. Results of factor analysis of the teaching program
(12 repetitions, rest interval of 60 s). Rotated Component
Matrix

Component

Series of training tasks ] 2 h?
Se‘rl.es I - exercises to develop motor 0.858 0.796
abilities
.Serles I - e).(erc1ses. t.o master start- 0758 0.591
ing and ending positions
Series IIT - actions without which it
is impossible to perform the target 0.869 0.769
exercise
Se.rl.es IV - exercises to master the 0.752 0306 0.658
ability to control movements
Series V — preliminary exercises -0.449 0.692  0.681
Series VI - the entire exercise 0.500 0.602  0.612

Table 6. Total Variance Explained

Rotation Sums of Squared Loadings

Component
% of Variance Cumulative %
1 42.092 42.092
2 26.377 68.468

The second factor explains 26.377% of the variation of
learning outcomes. The series that are most correlated with

Component Plot in Rotated Space
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Fig. 2. Results of factor analysis of the teaching program
(12 repetitions, rest interval of 60 s)

tasks I, IIT and IV are combined into one group and provide
conditions for teaching girls aged 15 the cartwheel (Fig. 2).

The analysis of implementation of the teaching program
under the conditions of two exercise modes using the near-
est neighbor analysis showed that the tasks of series 1, 2 and
3 (Table 7, Fig. 3), and the tasks of series 3, 4 and 5 are most
connected with one another (Table 8, Fig. 4).

Table 7. Analysis results

the factor are: Series II - exercises to master starting and Case Processing Summary N Percent
epding positions (r = -0.758), Series. V- pre}iminary exXer-  gumple Training 15 83.3%
cises (r = 0.692), Series VI - the entire exercise (r = 0.602). .
The factor can be interpreted as movement control. The fac- Holdout 3 16.7%
tor characterizes training tasks that are directly related to the ~ Valid 18 100.0%
cartwheel techqique. S Excluded 2
The analysis of similarities revealed that the program |
components are interrelated (Table 5). Series of training Tota 20
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Fig. 3. Analysis results. Nearest neighbor analysis

TM®B, 2021, Tom 21, N2 4

353



ISSN 1993-7989 (print). ISSN 1993-7997 (online). ISSN-L 1993-7989. Teopia Ta meToanKa $i3vYHOro BUXoBaHHA. Tom 21, N2 4

Predictor Space
Built Model: 3 selected predictors, K =3
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Fig. 4. Analysis results. Nearest neighbor analysis

Table 8. Analysis results. Nearest neighbor analysis

Case Processing Summary N Percent
Sample Training 17 85.0%
Holdout 3 15.0%
Valid 100.0%
Excluded
Total

Discussion

As a result of the pedagogical experiment, the pecu-
liarities of using the method of algorithmic instructions
when teaching girls aged 15 the cartwheel were determined.
The study obtained factor models of the teaching program,
which explain 70.645% and 68.468% of the variation of re-
sults. The models characterize the two-factor structure of
the teaching program where training tasks are closely con-
nected with one another, which indicates their effective se-
lection. It was found that the tasks of series 1, 2 and 3, and
the tasks of series 3, 4 and 5 are most connected with one
another, which points to the combined nature of the method
of algorithmic instructions. Optimization of the number of
repetitions of the entire exercise (series of tasks VI) depends
on the amount of exercises of the second and fifth series of
training tasks.

The obtained data supplement the results of the study
on the patterns of motor skills development (Ivashchenko,
2016, 2020; Khudolii, Iermakov, & Bartik, 2020) and indi-
cate the effectiveness of using the method of algorithmic in-
structions when teaching physical exercises (Marchenko, &
Taranenko, 2020; Marchenko, Jagiello, lermakov, Ivashchen-
ko, & Khudolii, 2021; Slotte, Sdakslahti, Kukkonen-Harjula,
& Rintala, 2017). The study confirmed the combined nature
of the method of algorithmic instructions (Shlemin, 1973;
Khudolii, 2008; Ivashchenko, 2016).

354

The obtained data confirm that the method of algorith-
mic instructions is based on the teaching methods and tech-
niques that exist in physical education and at the same time
complements and extends them. In the exercises of the first
series of training tasks related to special physical fitness, the
method of combination is used; in the second series - the
method of separated training and the technique of fixing
separate positions; in the third - the method of solving sepa-
rate motor tasks; in the fourth - the method of immediate
and current information about the accuracy of the move-
ments performed; in the fifth - the method of preliminary
exercises and separation; in the sixth - the method of holistic
training (Shlemin, 1973; Khudolii, 2008).

Since the decision to proceed to the next series is made
depending on the level of motor fitness (series of training
tasks I), the programming of motor abilities development
is a necessary element of the teaching program (Khudolii,
Ivashchenko, & Titarenko, 2013; Khudolii, Iermakov, Ivash-
chenko, & Nosko, 2020; Iermakov, Ivashchenko, Khudolii, &
Chernenko, 2020).

Thus, the use of the method of algorithmic instructions
can be seen as a technological process with a guaranteed
result, which is a step towards improving the effectiveness
of school physical education (Samsudin, Setiawan, Taufik, &
Solahuddin, 2021; Khudolii, Kapkan, Harkusha, Marchenko,
& Veremeenko, 2020; Tkachenko, 2020; Tomaczkowski &
Klonowska, 2020).

The study found that factor analysis and nearest neigh-
bor analysis can be used to substantiate the teaching pro-
gram, which allows determining the relationship of each
factor with the result of teaching series of training tasks and
the structure of the program.

Conclusions

As a result of the pedagogical experiment, the pecu-
liarities of using the method of algorithmic instructions
when teaching girls aged 15 the cartwheel were determined.
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The study obtained factor models of the teaching program
which explain 70.645% and 68.468% of the variation of re-
sults. The models characterize the two-factor structure of the
teaching program where training tasks are closely connected
with one another, which indicates their effective selection. It
was found that the tasks of series 1, 2 and 3, and the tasks of
series 3, 4 and 5 are most connected with one another, which
confirms the combined nature of the method of algorithmic
instructions. Optimization of the number of repetitions of
the entire exercise (series of tasks VI) depends on the amount
of exercises of the second and fifth series of training tasks.
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Abstract

This study purpose was to determine the level of motor competence and differences in motor skills of preschool girls
aged 5 to 7 from Serbia according to participation in organized physical activities.

Materials and methods. Ninety-one girls aged 5-7 years (mean + 6.4) were divided into three subsamples: control
group, rhythmic gymnastics and sports school. Girls were assessed with the MABC-2 test. Descriptive statistics
analyzed the basic characteristics of participants according to the level of motor competence. Furthermore, Pearson’s
X2 test for contingency tables, MANOVA and discriminant analysis were employed to find differences in motor

proficiency among groups.

Results. Significant differences have been found in girls attending rhythmic gymnastics in aiming & catching on

the upper bound of moderate effect size (p < 0.001, n* = 139), and total test score moderate effect size (p = 0.006,

1n? = 0.105) compared to girls who did not participate in organized physical activity. The discrimination coefficient
explained the differences in girls in aiming and catching, with a contribution of 41.4%, balance skills with 24%, and a
total test score of 22.9%. According to the level of motor competence, 61% from the control group and 40% from the
sports school group scored below average in aiming & catching. The total test score of > 50 percentile was achieved by
68.3% of girls in the control group, 84% in the sports school group, and 96% in rhythmic gymnastics.

Conclusion. This study confirms that sports practice contributes to the development of motor capabilities and
influences individual differences in children’s scores. Our findings can contribute to understanding how important it
is to promote object control skills games for girls and older preschoolers generally.

Keywords: motor competence, preschool, girls, organized physical activity, MABC-2.

Introduction

The characteristics of preschool children in terms of in-
tegrity mean that the motor, physical, cognitive and conative
aspects of child development are closely related. Develop-
ment in one domain of physical abilities affects development
in another domain. Motor development is understood as
changes in motor behaviour along the life span and increased
capacity to perform specific skills (Sugden & Wade, 2013).
Such changes are continuous and provided by the interac-
tion among constraints over the body, the environment and
the task (Newell, 1986). Motor skills development during the
growth process is influenced by various internal and external
factors such as gender, age, and physical activity (Giagazo-
glou et al., 2011; Venetsanou & Kambas, 2010). Motor pro-

© Dijordjevi¢, 1., Valkova, H., & Petkovic, E., 2021.
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ficiency develops during preschools through various forms
of physical activity such as running, jumping, catching, and
throwing. According to the authors, Gallahue and Ozmun
(2006) and MacNamara et al. (2011), these motoric skills
used in everyday recreational activities can be the basis for
creating more complex movements. In addition, executing
different motor acts, including balance coordination, con-
stitutes motor skills (Henderson, Sugden, & Barnett, 2007).
Typically developing children will acquire an entire range of
fundamental movement skills that naturally occurs through-
out development till the end of preschool (Hardy, King, Far-
rell, Macniven, & Howlett, 2010).

Motor competence can be viewed as a determinant of
participation and levels of physical activity (Stodden et al.,
2008; Wrotniak, Epstein, Dorn, Jones, & Kondilis, 2006).
Consequently, poor motor performance may cause ad-
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verse influence in preschool children on everyday life tasks,
educational settings, and participation in sport-related PA
(Henderson, Sugden, & Barnett, 2007). Longitudinal studies
have shown that children with low motor competence tend
to be less physically active than children with higher motor
competence, and that trend continues through adolescence
and adulthood (Barnett et al., 2008; Hands, 2008). Further-
more, motor competence has been related to physical fit-
ness (Ivashchenko, Nosko, Bartik, & Makanin, 2020; Haga,
2008a; Hands, 2008) and self-perception (Barnett, Morgan,
van Beurden, & Beard, 2008; Vedul-Kjelsds, Sigmundsson,
Stensdotter, & Haga, 2012). On the contrary, reduced physi-
cal activity in children with low motor competence may be
associated with lower performance levels on several compo-
nents of physical fitness, such as cardiovascular endurance,
muscular strength and endurance, and speed (Haga, 2008b;
Hands, 2008; Tsiotra, Nevill, Lane, & Koutedakis, 2009).

Recent studies show a significant relationship between
actual motor competence and perceived competence (LeGe-
ar et al., 2012; Robinson, 2010). Young children usually have
positive perceptions of their physical competence, although
their actual competence might be different and usually low.
LeGear et al. (2012) said that these positive perceptions at
preschool age provide “a window of opportunity” for foster-
ing skillfulness.

Many children participate in organized sports to build
physical and social skills (Patel, Soares, & Wells, 2017; Wash-
ington et al., 2001). Playing sports depends on the child’s
physical growth and neurodevelopmental readiness (Patel
et al,, 2017). Therefore, working with children tends aware-
ness of the child’s level at different stages of development
and needs specific strategies to optimize his abilities in each
age group (Patel et al., 2017). Different types of PA can be
very stimulating in the preschool-age by organizing various
forms of play and socializing with other children, promoting
learning, memory and motor patterns. Gallahue, Ozmun
& Goodway (2011) thinks that physical activity positively
affects fundamental movement patterns and encourages
learning the sports technique of performing some elements.
Furthermore, attending institutions in early childhood such
as kindergarten (Sabo, 2003, 2004; Venetsanou & Kambas,
2010), recreational and sports clubs (Radosevi¢, Gavrilovi¢,
Veselinovi¢, & Parcina, 2018; Temple, Crane, Brown, Wil-
liams, & Bell, 2016), and family indoor and outdoor ac-
tivities (Barnett, Hinkley, Okely, & Salmon, 2013) have a
positive impact on child motor learning and development.
Temple et al. (2016) have found that the more active catego-
ries of physical activities, active recreation and organized
sports predict at least one subtype of motor skill in preschool
children. However, since the girls were associated only with
stork balance, the same study indicates that light needs to be
shed on optimally portraying young girls’ motor skill profi-
ciency and the relationships between their participation and
motor skills (Temple et al., 2016). Also, Olesen, Kristensen,
Ried-Larsen, Grentved, & Froberg (2014) emphasize the
large variation of PA among preschool ages, indicating that
girls, in particular, are susceptible to the environment of-
fered for PA during the preschool period.

This study purpose was to determine differences in mo-
tor skills of preschool girls aged 5 to 7 from Serbia accord-
ing to participation in organized physical activities divided
into three groups: rhythmic gymnastics, sports school and
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control group. Specific tasks of this research were related
to establishing the characteristics of each group according
to the level of motor competence in manual dexterity, aim-
ing and catching, balance and total test score. Furthermore,
to determine which motor skill best discriminates between
groups, homogeneity and distance between groups will be
determined.

Materials and methods

Study participants

Ninety-one girls aged 5-7 years (mean + 6.4) were se-
lected in the city of Ni§, Republic of Serbia. The sample of
participants was divided into three subsamples: Control
group (n = 41), rhythmic gymnastics (n = 25) and sports
school (n = 25).

The control group were children from kindergarten who
did not participate in sports activities except for those in PE
of the kindergarten curriculum. Rhythmic gymnastics has a
program basic of rhythmic gymnastics and learning group
choreography without requisites. Girls were also introduced
to the basic apparatus of a ball, hoop and rope. The sports
school program has been designed with various activities for
preschoolers to learn and improve fundamental motor skills
properly. Since the data was collected in May, the criterion
was to have attended at least 75% of classes since September.
Classes were three times per week for 60 minutes. All pro-
grams are supervised by physical educators and coaches who
have 30 years of experience working with children. It should
be noted that there is an exact reason we can compare these
different programs - fundamental movement skills are prac-
tised in all sports schools.

Study organization

Motor development was assessed using the Movement
Assessment Battery for Children-2 (MABC-2 test) proposed
by Henderson et al., 2007. The MABC-2 test assesses in the
three motor domains: Manual Dexterity (MD), Aiming &
Catching (AC), and Balance (BAL) within eight test items
that differ from age bands (ABs); 3-6 years old (AB1), 7-10
years old (AB2), and 11-16 years (AB3). AB1 for 5 to 6 years
and AB2 for 7 years old are used for this study. The perfor-
mance test, used in this study as a research tool, is also used
in clinical settings to identify children with motor difficulties
or “at-risk” of or have developmental coordination disorder.

Children were tested individually. The assessment re-
quired a quiet environment not to disturb participants dur-
ing the testing. Manual dexterity tasks took place in the
classroom while aiming & catching and balance tasks were
performed in the gym. All tasks were clearly explained and
demonstrated. The child had two attempts for each task.

The study was approved by the Ethical Commission of
Faculty of Physical Culture, Palacky University Olomouc,
following the principles established by the Helsinki Declara-
tion of the World Medical Association (WMA). Further-
more, principals, teachers and parents were informed about
the research goal. In addition, all parents and guardians
have signed a written form confirming participation. Data
were collected during the internship in cooperation with the
Faculty of Sport and Physical Education University of Nis,

TM®B, 2021, Tom 21, N2 4



Djordjevic, I., Valkova, H., & Petkovic, E. (2021). Differences of Motor Proficiency in Preschool Girls Related to Organized Physical Activity

Table 1. Descriptive statistics contingency tables for motor proficiency between girls oriented to organized physical activity

MABC-2 Below average Average Above average
n % n % n % P [
Control group 9 22.0 12 29.3 20 48.8 742 .145
MD R.gymnastics 5 20.0 8 32.0 12 48.0
Sports school 3 12.0 11 44.0 11 44.0
Control group 25 61.0* 12 29.2 4 9.8 .001 354
AC R.gymnastics 6 24.0 8 32.0 11 44.0*
Sports school 10 40.0 9 36.0 6 24.0
Control group 14 34.1 11 26.9 16 39.0 273 231
BAL R.gymnastics 5 20.0 6 24.0 14 56.0*
Sports school 6 24.0 11 44.0 8 32.0
Control group 13 31.7* 16 39.0 12 29.3 042 313
TTS R.gymnastics 1 4.0 9 36.0 15 60.0*
Sports school 4 16.0 10 40.0 11 44.0

Note: MD - manual dexterity; AC - aiming and catching; BAL - balance; TTS - Total test score; Below Average score <37 percentiles;
Average 50-75 percentiles, and Above average >84 at MABC-2 test, ¢ — Pearsons coefficient of contingency, p-probability x2 test

Serbia. The examiners were PhD students, postgraduate in
Adapted Physical Activity from Czech and Serbia.

Statistical analysis

First, for this study, different cut off points are made
to categorize children according to results of MABC-2 test
component scores: below-average (scores <37 percentile),
average (50 to 75 percentile), and above-average (scores >
84 percentile). Second, descriptive statistics were analyzed
to determine the basic characteristics of participants ac-
cording to the level of motor competence, Pearson’s x2 test
for continency tables and proportions between and within
groups association. Therefore, Multivariate analysis of vari-
ance (MANOVA) and discriminant analysis was applied on
scaled data. Univariate procedures follow up with the uni-
variate Roy test and Post Hoc Bonferroni. The Pearson con-
tingency coeflicient (c) from 0-1 and eta square (n2) are esti-
mated effect sizes 0.01, 0.06, 0.14 as small, medium, large. In
addition, a discriminant coefficient was calculated to iden-
tify potentially significant contributors among variables. An
indicator of the similarity and difference between groups has
been presented by Mahalanobis distance and Cluster tree.
The statistical significance was set at p < 0.05. The data were
analyzed in IBM SPSS Statistics for Windows, Version 21.0.
and the statistical program of Smartline agency (Dolga, Novi
Sad, Serbia).

Results

Table 1 shows the level of motor skills Manual Dex-
terity, Aiming & Catching, Balance and Total Test Score in
percentage (%). In addition, descriptive statistics crosstabs
show the level of motor proficiency for each group concern-
ing their scores. Attention is being drawn to significant dif-
ferences between and within groups based on proportions.
The descriptive procedure can only suggest some individual
motor skills characteristics, while the significant differences

TM®B, 2021, Tom 21, N2 4

between groups related to motor proficiency will be analyzed
further.

Manual dexterity. Most of the girls had excellent manual
dexterity scores. Above the average range from 44%-48.8%,
and average range from 29.3% to 44%. Below average scored
12%-22% of participants. Association between groups
related to fine motor skills has not been found [x2(4) = 1.967,
p = 0.742] Pearson’ coeflicient of contingency was very low
¢ =0.145.

Aiming and catching. In total, 29 girls score on aver-
age, ranging in groups from 29.3% - 36%. The majority of
girls from the control group, 61% and 40% from the sports
school group, score below average. Based on proportion, this
frequency was statistically significant in the control group
than the frequency of average (n = 12, 29.3% p = 0.005)
and above-average (n = 4, 9.8% p = 0.000). The Rhythmic
gymnastics (44%) were more likely to score above average
than girls from the control group. There is an association
between aiming and catching tasks and girls groups since
the x2(4) = 13.034, p = 0.011, Pearson’s coeflicient of contin-
gency showed a low correlation ¢ = 0.354.

Balance. There is not enough evidence to suggest an
association between groups and balance x2(4) = 5.142,
p = 0.273, Pearson’s coeflicient of contingency ¢ = 0.231
correlation is low. However, 56% of the girls who attended
rhythmic gymnastics reached an above-average score, and
that frequency was significantly higher than average scores
(n = 6, 24.0% p = 0.025) and below-average scores (n = 5,
20.0% p = 0.012). They were slightly better than girls from
the control group and sports school.

Total test score. Based on the final results, 31.7% of girls
from the control group scored below average, significantly
higher than the rhythmic group (4.00% p = 0.016). Aver-
age scores range from 36% to 40%. The 96% of rhythmic
gymnastics scored above 50 percentile. Since only one girl
scored below the norm, they were more likely to score >84
percentile p = 0.010. 84% of girls from sports school score
50 percentile and above, frequency above average was signif-
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icant p = 0.036 since four respondents scored on and below
37 percentile. Association has been found between groups
and total test score since x2(4) = 9.889, p = 0.042, c = 0.313
correlation is low.

According to their participation in organized physical
activity, the significant difference in motor competence of
girls aged 5-7 years are presented in Tables 2 and 3.

Significant Manova F,, = 2.719, p = 0.008 and dis-
criminant analysis F g ;7 = 2.686, p = 0.008 means that there
is a significant difference and a clearly defined boundary
in motor competence between preschool girls according
to their participation in organized physical activity. Follow
up univariate test has found a significant difference in aim-
ing & catching Fp g = 7.277, p < 0.001, n* = 139 and TTS
Fiog8 = 5.394, p = 0.006, n* = 0.105. Girls attending rhythmic
gymnastics were significantly better in aiming & catching
p < 0.001, and the Total test score p = 0.006 than girls from
the control group. The coeflicient of discrimination indicates
the most potent contribution to discrimination between
groups in aiming and catching (0.074), balance (0.043), total
test score (0.041).

Table 4 shows characteristics and homogeneity of girls
from the control group, rhythmic gymnastics and sports
school, related to MD, AC, BAL, and TTS. According to
participation in organized physical activity, preschool girls
were significantly different in some domains of motor com-
petence. Once again transferred to percentage, specific skills

Table 2. MANOVA and discriminant analysis significant
differences in motor competence between preschool girls
according to their participation in organized physical
activity

Analysis n F (5,170 p
MANOVA 4 2.719 0.008
Discriminant 4 2.686 0.008

appeared to be the best discriminators, aiming and catching
with 41.4%, balance skills with 24%, and total test score with
22.9%.

Table 5 shows the distance between the control group,
rhythmic gymnastics, and sports to motor proficiency.

By calculating the Mahalanobis distance between the
groups, another indicator of similarities or differences was

Table 5. Distance (Mahalanobis) between the control
group, rhythmic gymnastics, and sports school to motor
proficiency

. Control Rhythmic Sports
Indicators .
group gymnastics school
Control group 0.00 1.05 0.78
Rhythmic gymnastics 1.05 0.00 0.73
Sports school 0.78 0.73 0.00
0.99
0.73
1 2 3

Fig. 1. Control group (1), Rhythmic gymnastics (2),
Sports school (3)

obtained - distances of different spaces (D?) can be com-
pared. For example, the distances from Table 5 indicate that
the slightest differences are between girls from sports school

Table 3. Univariate Roy test significant differences between groups related to manual dexterity, aiming and catching,

balance, and total test score

Indicators F (289 P n? c. disc.
MD 0.983 0.378 0.001 0.021
AC 7.277 0.001 0.139 0.074
BAL 1.739 0.182 0.027 0.043
TTS 5.394 0.006 0.105 0.041

Note: MD - manual dexterity; AC — aiming and catching; BAL - balance; TTS - total test score; i - effect size coefficient; c. disc - dis-

criminative coefficient

Table 4. Characteristics and homogeneity of girls from the control group, rhythmic gymnastics, and sports school related
to manual dexterity, aiming and catching, balance, and total test score

Indicators Control group Rhythmic gymnastics Sports school Contribution %
AC lower * higher * - 414
BAL - higher * - 24.0
TTS lower * higher * - 22.9
MD - - - 11.7
n/m 26/41 18/25 14/25
% 63.4 72.0 56.0
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and rhythmic gymnastics D* = 0.73 (moderate). The more
significant differences are between rhythmic gymnastics and
control group D? = 1.05 (greatest distance).

Discussion

The purpose of this study was to determine differences
in motor skills of preschool girls according to participation
in organized physical activities. Specific tasks of this research
were related to establishing the characteristics of each group
according to the level of motor competence and determin-
ing which motor skill the best discriminate between groups.

Multivariate ANOVA and discriminative analysis
were significant at p = 0.008. Significant differences have
been found in girls attending rhythmic gymnastics in aim-
ing & catching on the upper bound of moderate effect
size (n? = 139), and total test score moderate effect size
(n? = 0.105) compared to girls who did not participate in
organized physical activity.

Based on Table 4, it can be concluded that the control
groups homogeneity is 63.4% (higher), which means that
15 of 41 girls have other characteristics than the character-
istics of their group. However, girls from the control group
mainly had achieved scores significantly lower in aiming &
catching and total test score. Moreover, 61% expressed lower
than average aiming and catching skills. The homogeneity
of the rhythmic gymnastics group was higher (72.0%). Sev-
en girls of 25 had other characteristics. They had achieved
scores significantly higher aiming & catching and total test
score. In addition, a higher amount of the girls who practised
rhythmic gymnastics scored above 50 percentile on balance
(80%). Characteristics of sports schools have 14 out of 25
girls. Homogeneity was 56.0% (smaller). They mostly had
resulted from the average and above average. The total test
score norm of > 50 percentile meet 68.3% girls in the control
group, 84% in the sports school group, and 96% in rhythmic
gymnastics.

Based on the presented dendrogram in Figure 1, it can
be noticed that the closest are rhythmic gymnastics and
sports school with a distance of 0.73, and the most signifi-
cant difference is between the control group and rhythmic
gymnastics, with a distance of 0.99.

Our results confirm our expectations and previous find-
ings that children involved in structured and organized phys-
ical activity have better-developed motor competence, gross
motor skills and manipulative skills (Djordjevi¢, Valkova,
Nurki¢, Djordjevi¢, & Dolga, 2021; Hardy, O’'Hara, Rogers, St
George, & Bauman, 2014; Krombholz, 2006; Salaj, Krmpoti¢,
& Stamenkovi¢, 2016). Moreover, children who consistently
engage in sports from 6-7 years of age during the follow-
ing years showed better levels of coordination than children
who only partially participated or did not participate in the
sports-recreational environment (Vandorpe et al., 2012).
Our results align with Ribeiro-Silva (2016) study, where girls
who practised rhythmic gymnastics had higher scores in the
object control subtest and motor quotient than girls who
practised swimming. Furthermore, this difference in the per-
formance of object control skills in girls impacted the motor
quotient measure (Ribeiro-Silva, 2016). Those findings were
similar to our results, as specific skills appeared to be the
best discriminators, aiming and catching with 41.4%, bal-
ance skills with 24%, and total test score 22.9%.
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Apart from regular training, the probable reason why
girls from rhythmic gymnastics have improved scores in
aiming and catching is the perception of this aesthetic-co-
ordinative sport. Practising rhythmic gymnastics in girls
encourage the need to learn new skills with apparatus, such
as throwing a ball in the air and catching, manipulating a
hoop and a ribbon, skipping a rope in free time. Salaj et al.
(2019) found significant differences in gross motor quotient
and locomotor skills in the selected girls compared to the
non-selected girls from artistic gymnastics. However, results
from this study suggest that the female competition program
in preschool-age favourites the development of locomotor
but not manipulative motor skills, and they propose a multi-
lateral exercise program (Salaj et al., 2019). This conclusion
can be applied to our girls from sports school, although 84%
had good results on the total test score, 40% of girls had aim-
ing and catching skills below average.

The control group of girls, as could be assumed, had
the statistical significance of the differences because that
group did not have additional physical activities to improve
the overall result. Different studies have shown that pre-
school children spend their school time in three different
contexts: traditional classes, physical education (PE), and
free schoolyard play (Flores, Rodrigues, Copetti, Lopes, &
Cordovil, 2019). Physical education classes or schoolyards
play at preschool are the only environmental opportunity
to play sports, games, gymnastics, and dance for many chil-
dren. However, since motor competence does not develop
naturally (Drenowatz, 2021); instead, it requires instruction
and purposeful practice, feedback, in addition to free play
(Logan et al., 2019). Our research indicates preschool PE
should propose more physical activity in girls and skill prac-
tice time, especially on-task regarding object control or ball
skills. As Drenowatz (2021) stated, children may not be ex-
posed to movements that promote the development of ma-
nipulative skills during daily activities, and facility control
skills may not be as integrated with daily PAs as locomotor
skills and stability skills.

Exercise is an essential condition for the creation of mo-
tor habits. Therefore, starting with children on some sports
activities is recommended, of course, very carefully chosen
for young children (Parizkovd, 2016). When proper motor
habits and skills are introduced on time, a sound basis for
later performance and interest in exercise is created.

Conclusion

To improve balance and fine and gross motor coordi-
nation during early childhood is challenging, and to make
progress, children at that young age can only do it through
the tasks and vigorous play that sports schools can provide
(Djordjevi¢ et al., 2021). In this study, the coeflicient of dis-
crimination found the most significant contribution to dif-
ferences between girls in aiming and catching, balance and
total test score. Furthermore, girls from rhythmic gymnas-
tics significantly differ from control group girls in aiming &
catching and total test score with a moderate effect size. Ac-
cording to the level of motor competence, 61% from the con-
trol group and 40% from the sports school group scored be-
low average on aiming & catching. The total test score of > 50
percentile achieved 68.3% of girls in the control group, 84%
in the sports school group, and 96% in rhythmic gymnastics.
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Our results confirm that sports practice contributes to
the development of motor capabilities and influences indi-
vidual differences in children’s scores. Additionally, as Berk
(2008), we notice that the children’s sports school program
improves and upgrades previously acquired motor experi-
ences. Further, our findings can contribute to understanding
how important it is to promote object control skills games
for girls and older preschoolers generally. The implications
are addressed for parents, physical education teachers, early
childhood educators and early childhood and physical activi-
ty policymakers and recommend structured physical activity
experiences that promote motor competence in preschoolers.
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BIAMIHHOCTI Y PYXOBI/ NIAFOTOBLI AIBYAT AOLWKIJIbHOIO
BIKY, MOB’A3AHI 3 OPTAHI3OBAHOIO ®I3UYHOIO AKTUBHICTIO

IBana [xopmxeBunu'45“PE, Xana Bankosa***PF, Eminist IletkoBiu*AP<P

"VuiBepcuter [lanamnpkoro
*YHiBepcureT Macapuka
*Hucpkuii yHiBepcureT

ABTOpCHKNMIT BKIAJ;: A — nu3aiiH gocnipkenHs; B — 36ip ganux; C - cratananis; D - migrotoska pykomucy; E — 36ip komrtis

Pegepar. Crartsi: 7 c., 4 Tabi., 1 puc., 38 mxeper.

Merta gocnifipKeHHA — BU3HAYUTY piBeHb PyX0BOi KOMIIe-
TEHTHOCTi Ta BiMiHHOCTi Y MOTOPHMX HaBMYKaxX HiBYaT J0O-
IIKi/IbHOTO BiKy Bifi 5 o 7 pokiB i3 Cep6il 3anesxHo Bif ydacTi
B OpraHi3oBaHiil Qpi3WyHill aKTMBHOCTI.

Marepianu ta MeToau. 91 niBunHKY 5-7 pokiB (cepenHe
3HaueHHs t 6,4) 6Y/I0 PO3JiNIeHO Ha TP MiABUOIPKIM: KOHTP-
OJIbHY TPYIly, TPYIly Xy[JOXXHbOI IiMHACTUKM Ta TPYIy CIIOp-
TUBHOI WKonK. [liB4aTOK OLiHIOBa/lM 3a JJOIIOMOIOIO TECTY
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MABC-2. BUKOpucToBy0uM OIMUCOBY CTAaTUCTUKY, IIPOAHAIi-
30BaHO OCHOBHI XapaKTEPUCTHKY YIaCHUIIb 3a PiIBHEM PyX0OBOI
koMmeteHTHOCTI. Kpim Toro, 6ynm 3acrocoBaHi kpurepiit X2
[Mipcona s paxkroprux Tabmmips, MANOVA Tta puckpumi-
HAHTHMII aHasIi3, 106 3HATH BiAMIHHOCTI y pyXoBill migro-
TOBIIi TPYIL.

Pesynbraru. ¥V giByar, fKi BiiBiIyIOTb Xy[OXKHIO I'iMHac-
TUKY, OV BMABJIEH] 3HAUHI BifMIiHHOCTi y IpUIiMIOBaHHi Ta
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JIOBJIi HA BepXHIill Mexi moMipHoi Berranau epexty (p < 0,001,
n? = 139) Ta nomipHa BemuMHa eeKTy Y 3araIbHOMY Pe3yiib-
tari recty (p = 0,006, n? = 0,105) nOpiBHSAHO 3 [jiBYaTaMN, SKi
He O6pas y4acTi B opranisoBaHiit ¢isnyHii aktusHocti. Koe-
¢inieHT guCcKprMiHaLii TOSCHUB BifMiHHOCTI y AiBYaT y npu-
L[i/IIOBAHHI Ta JIOB/I i3 BHeCKOM 41,4%, y HaBMYKaX piBHOBaru
— 24%, Ta 3ara/IbHOMY pes3ynbTaTi TecTy — 22,9%. 3a piBHEM
PYyX0Boi KOMIIETeHTHOCTi 61% 3 KOHTpOIbHOI Ipynu Ta 40% 3
TPYIM CIIOPTVMBHOI IIKO/M HabpaIu HIDKYY CEPeIHIO OI[HKY 3
IPULITIOBAHHSA Ta 0BI. 3arajabpHuit 6an Tecty = 50 mporeH-
TUIB gocAriu 68,3% fiByar y KOHTPOIbHIl rpy1i, 84% y rpymi
CIOPTUBHOI IIKO/IM Ta 96% y IPyIIi Xy[I0>XHbOI [iIMHACTUKIN.

BucHoBok. [lane nocmifiykeHHA MiATBEPIKYE, 1[0 3aHATTSA
CIIOPTOM CHPUAIOTh PO3BUTKY PYXOBUX 3[iOHOCTEN Ta BIUIN-
BAIOTb Ha iIHAMBifyanbHi BiIMIHHOCTI y pe3ynbpTaTax mireni. Pe-
3Y/IbTaTV JOCTI[PKEHHA TONOMAralTh 3PO3YyMITI BaXKIMBiCTh
nomynApusanii irop /1A po3BUTKY HaBMYOK KePyBaHHs Ipef-
METOM Cepefl NiBYaTOK Ta JiTell CTApIIOro AOUIKITbHOTO BiKy
3arajiom.

KnrouoBi cmoBa: pyxoBa KOMIETEHTHICTb, JJOLIKi/TbHMII
HaBYA/TIbHMII 3aKJIaj, [jiB4aTa, OpraHizoBaHa (isyyHa aKTUB-
Hicth, MABC-2.
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Abstract

Purpose. Physiotherapists are trained to prevent, assess, and rehabilitate all kinds of injuries including sports injury.
The goal of the physical physiotherapist should be making sure that the athlete is in optimal shape to perform, with a
minimal risk for developing an injury. This study aims to assess the physiotherapists’ awareness, implementation, and
views of sports injury prevention programs (IPPs) from an international perspective.

Materials and methods. A self-administered questionnaire was developed and distributed to physiotherapists
worldwide through World Physiotherapy member organizations. The study targeted physiotherapists at an
international level. The study included 484 participants, of whom 44.4% were male and 55.6% were female

physiotherapists.

Results. A total of 287 (59.3%) of the participants were aware of the current sports IPPs, 177 (36.6%) were
implementing sports IPPs in their current practice. Participants who implemented the sports IPPs reported a positive
opinion about the program efficacy, with a score of 7.3 £ 2.11 out of 10.

Conclusions. Globally, physiotherapists have average awareness and low implementation levels of IPPs.
Physiotherapists showed a positive score regarding the effectiveness of IPPS, especially the KIPP and the iSPRINT.
Keywords: athletes, injuries, sports, physical therapy, surveys and questionnaires, internationality.

Introduction

A real growing interest in the sports industry is cur-
rently being witnessed globally, attributable to a highly prof-
itable and competitive nature. As a result, many athletes try
to reach the high-standard, professional level of elite profes-
sional sport. However, one of the challenges they may have to
contend with is sustaining an injury through either contact
or non-contact sports. These injuries may be acute, occur-
ring suddenly, or due to repeated actions, known as overuse
injuries (Dhillon et al., 2017). Case history data of all adoles-
cents presenting to sports clinics in Europe due to sports in-
juries, spanning over ten years, was systematically recorded
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on a purpose-built software program (Habelt et al., 2011).
A total of 17,397 individuals sought treatment, from 19,530
injuries. Just over one-quarter of all injuries (25.68%, 4,468)
were in those aged between 10-19 years. Over one third were
males (66.97%), and 32.88% were females, while the remain-
ing 0.16% were classified as other gender categories (Habelt
et al., 2011). Soccer was the most common cause of injury
(31.13%), reflecting general popularity throughout Europe.
Handball, school sport-related activities, skiing, and biking
accounted for 8.89%, 8.77%, 5.95%, and 5.71% of other inju-
ries, respectively (Habelt et al., 2011). Most injuries occurred
in the lower limbs (68.71%), followed by the upper limbs
(25.27%), with the spine and head being injured in 2.57% and
1.99% of the cases, respectively. Upper extremity injuries oc-
curred in all areas, but fingers, metacarpus, and wrist injuries
were the most common accounting for 8.12%, 3.13%, and
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3.54%, respectively. Knee (29.79%) and ankle joint (24.02%)
injuries were most common in lower extremities. In contrast,
injuries to the shoulder (5.42%) and elbow joint (2.84%) were
the lower occurrences (Habelt et al., 2011).

Currently, athletes who are engaged in competitive
sports are getting injured frequently, and they may feel com-
pelled to return to their activity without delay. Such pres-
sure may emanate from themselves or their management
team. Within the context of a highly competitive sporting
environment, inevitably the fear of losing their place on the
team may spur them into resuming activity more quickly
(Dhillon et al., 2017). The length of recovery time required
being away from a competitive play or training is usually a
good indicator of the injury’s severity (Ekegren et al., 2015).
This can range from a non-reportable injury where no time
oft is required, to severe injury leading to a permanent ab-
sence, with minor losses (1-7 days), moderate losses (8-21
days), and severe losses (over 21 days) occurring along this
continuum (Ekegren et al.,, 2015). Other elements can also
be taken into account when classifying the injury severity.
This will help determine remediation time, sick leave days
and cost of remediation (Patel et al., 2017).

Rehabilitation following a sports injury plays an es-
sential role in supporting a full recovery and reducing the
length of absence after injury. Moreover, rehabilitation aims
to prevent re-injury in the future. While every effort is made
to ensure that the athlete can return to play (RTP) at the
earliest possible opportunity, with sports clinicians carefully
overseeing this safe transition process, ultimately, the athlete
makes the final decision for readiness to return (Dhillon et
al,, 2017). A number of measures may be recommended to
ensure that athletes return to their previous fitness levels
while remaining injury-free. These measures include sur-
gery, pharmacological interventions, use of dietary supple-
ments, and psychological support. However, regardless of
the treatment provided, the rehabilitation plays a key role in
the recovery process (Dhillon et al., 2017).

Sports Injury prevention programs (IPPs) have several
benefits. These include minimizing the likelihood of injury
occurrence, promoting athletes’ health and fitness levels,
enhancing performance potential, and decreasing the costs
associated with medical care. There is strong evidence to in-
dicate that a previous injury increases the likelihood of re-in-
jury (Dhillon et al., 2017). Consequently, this highlights the
benefits of ensuring that athletes are monitored carefully, re-
suming full participation in their sporting activities (Dhillon
et al., 2017). Furthermore, a meta-analysis examining IPPs
among an adolescent cohort participating in team sports
found that IPPs significantly reduced injury rates (Soomro et
al,. 2016). As a result, these programs have attracted signifi-
cant attention within the field of sports medicine in recent
years (Al Attar et al., 2015). In addition, several IPPs have
been implemented to either prevent entirely or minimize
the risk of acquiring severe injuries (Patel et al., 2017). The
current study has selected eleven such programs to assess
physiotherapists’ awareness, implementation, and opinions.

Asthelead agency, the Federation Internationale Football
Association (FIFA) Medical Assessment and Research Cen-
tre worked in partnership with the Oslo Sports Trauma Re-
search Center and the Santa Monica Orthopaedic and Sports
Medicine Center to develop an IPP known as the FIFA 11+,
which was launched in 2006 (Al Attar et al., 2017; Sadigursky
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et al., 2017). It is easy to implement a three-stage program
containing a comprehensive warm-up activity procedure
and 15 structured exercises that follow a particular sequence
(Sadigursky et al., 2017). A review of the program highlight-
ed that the recommended activities could be classified into
three broad types: running and active stretching; core and
leg strengthening; and high-speed planting and cutting tasks
(Al Attar & Alshehri, 2019). The program places particular
focus on the importance of carrying out the techniques out-
lined correctly. Accordingly, it has set out how to ensure that
good posture and body control are maintained, particularly,
with smooth landings, knee-over-foot tip positioning, and
leg alignment (Sadigursky et al., 2017). A systematic review
was undertaken to assess the FIFA 11+ program’s effective-
ness in the prevention of injuries in a mixed-gender cohort of
soccer players, who were aged 13 years or older (Sadigursky
et al., 2017). All the studies selected for inclusion are ran-
domized clinical trials. That was the first systematic review
to do so. Results revealed that the warm-up program reduced
injury risk by 30% in soccer players.

The FIFA 11+ Kids IPP’s primary aim is to prevent and
minimize both the frequency and level of severity of football
injuries. This is achieved by implementing several evidence-
basedactivities, which seek toimprovebasicand specific sports-
related motor skills in young athletes (Pomares-Noguera et al.,
2018). Therefore, the program places particular emphasis on
three key areas. The first area is spatial orientation, anticipa-
tion, and attention, where players are required to perform two
tasks simultaneously while avoiding contacting other players
or objects unintentionally. The second area involves general
coordination of the movement as opposed to neuromuscular
or proprioceptive training, as well as body stability. Third, the
program teaches players specific fall techniques to reduce the
potential risks associated with unavoidable falls (Pomares-
Noguera et al., 2018). Research undertaken involving one
large cluster-randomized controlled trial sought to determine
this programs effectiveness (Pomares-Noguera et al., 2018).
They reported a 38% reduction in injuries among the target
cohort, while severe injuries were found to decrease by more
than 50% compared to the control group.

Developing the FIFA 11+ Referees, IPP was an acknowl-
edgement of modern game football refereeing demands,
particularly for those working with elite athletes. Conse-
quently, they may be more susceptible to lower extremity
injuries due to heavy training regimes and match schedules
(Bizzini & Dvorak, 2015). Analysis of injury data for this
specific cohort, used in combination with the learning from
the already well-establish FIFA 11+ program, led to the de-
velopment and pilot testing of the FIFA 11+ Referees’ IPP
for referees and assistant referees (Bizzini & Dvorak, 2015).
It was subsequently launched in 2013 and has now been
integrated into the FIFA refereeing training courses. More
recently, the Italian Referee Association has begun a study to
assess its effects on match officials, officiating in games rang-
ing from high to low level (Bizzini & Dvorak, 2015).

In Ireland, the Gaelic Athletic Association (GAA) is the
country’s largest sporting organization. An amateur associa-
tion actively promotes indigenous games, particularly Gaelic
football, and hurling (a stick and ball sport) (O’Malley et al.,
2017). The program included a 15-minute injury prevention
warm-up program known as the GAA 15 (Galic Atheltic
Association, 2015). This program’s dual advantages are that
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it can be integrated into existing training regimes without ad-
ditional equipment to carry out these activities. A well-estab-
lished partnership formed in 2006 between the GAA Medi-
cal, Scientific, and Welfare Committee and physiotherapy
department in the University College Dublin is continuing
to support the preparation of a framework for injury preven-
tion among GAA players (Galic Atheltic Association, 2015).

Before developing the FIFA 11 program, some research-
ers and athletes implemented a program known as the Pre-
vent Injury and Enhance Performance (PEP) (Rahnama,
2012). It comprises a range of activities, including warm-
ups, stretching, and strengthening exercises, plyometrics,
and agility skills which seek to remedy any potential weak-
nesses in terms of the strength and coordination capabil-
ity of stabilizing muscles surrounding the knee joint (San-
ta Monica Sports Medicine Research Foundation, 2011).
Ideally, this program should be implemented three times
weekly and usually requires 15-20 minutes to fully complete.
However, novice users may need additional time to become
more familiar with their content and the transitioning pro-
cess (Santa Monica Sports Medicine Research Foundation,
2011). Itis also recommended that athletes aged twelve years
or younger should carry out their plyometric exercises over
a visual line placed on the field or the flat 2” cone, were fol-
lowing each jump they would land on both feet. It was also
advised not to undertake single leg plyometrics with young
athletes until such time, as they can demonstrate that they
have established substantial control (Santa Monica Sports
Medicine Research Foundation, 2011). The PEP has been
found to produce direct positive outcomes in reducing ante-
rior cruciate ligament (ACL) injury rates among female foot-
ball players (Rahnama, 2012). Similarly, it was also shown
to effectively prevent or reduce injury in a wider general
population (Yarsiasat et al., 2019).

Focusing on neuromuscular training (NMT), the Knee
IPP (KIPP) integrates various skills. These include progres-
sive strengthening, balance, plyometrics, and agility exercis-
es, creating awareness of the importance of avoiding dynam-
ic knee valgus, associated with increased ACL injury risk. It
also highlights that activities such as landing from jumps
with flexed hips and knees will decrease ACL-related strain
(LaBellaetal., 2011). The program is normally led by a coach
and requires 20 minutes to complete in full. Implementing
the KIPP as part of either preseason or in-season warm-ups
decreased lower extremity injuries in female adolescent soc-
cer and basketball players (LaBella et al., 2011).

Compared to other international sports, rugby players
demonstrated a higher injury risk (Sewry et al., 2017a,b). In
response to this, the South African Rugby Union (SARU)
devised and introduced BokSmart, an evidence-based pro-
gram that sought to reduce injury-related burden (Sewry et
al., 2017). An evaluation of this program was also revealed
to prevent injuries from occurring in the first instance, re-
ducing the overall injury rate (Sewry et al., 2017). A further
benefit was found to reduce the risk of junior South African
team members who sustain a catastrophic injury (Sewry et
al., 2017). These positive outcomes led to further develop-
ment of the BokSmart program, whereby the safe six pro-
grams were introduced in 2014 (Sewry et al., 2017), which
is an IPP, including six targeted exercises. While the exer-
cises are fairly demanding, overall, the program is relatively
easy to carry out and could, potentially, be integrated into a
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warm-up regime. It can be undertaken within a reasonably
short period, and it does not require any specific equipment.
It is focused specifically on joint stability, strength, achieving
balance, and control skills (Sewry et al., 2017).

In Sweden, a commercial IPP, known as the Knakontroll,
was specifically designed in 2005 to aid coaches involved in
team sports with children and adolescents (Hdgglund et al.,
2009). It includes six structured warm-up exercises, which
concentrated on core stability and neuromuscular knee con-
trol (Hégglund et al., 2009).

The iSPRINT is an NMT warm-up program of fifteen-
minute duration. It contains a range of exercises that focus on
agility, strength, balance, and aerobic skills (Voight & Escu-
lier, 2019). It has been recommended as the best practice in
injury prevention among younger athletes involved in sport
and recreational (S&R) activities (Voight & Esculier, 2019).

The Accident Compensation Corporation (ACC) aims to
decrease the frequency as well as the severity of sport-related
injuries (ACC SportSmart 2016). In order to achieve this, they
have to work closely in partnership with various sporting or-
ganizations to devise and introduce a range of injury preven-
tion approaches (ACC SportSmart 2016). For example, in New
Zealand, the ACC SportSmart framework was developed,
along with accompanying resource material. Their primary
goal was to ensure that the advice they provided becomes inte-
grated into practice, thus reducing the likelihood of injury oc-
curring for those who were involved in organized sports (ACC
SportSmart 2016). A further associated advantage was per-
forming to the highest possible level (ACC SportSmart 2016).
This framework also identifies specific populations with par-
ticular injury prevention requirements, namely, young people,
older people, females, and those with physical or intellectual
disability (ACC SportSmart 2016). It was also noticed indi-
viduals to other organizations may provide additional infor-
mation and support (ACC SportSmart 2016).

Given the complex interaction of multiple risk factors
associated with sports injuries, no single intervention or ap-
proach will be sufficient to address these problems. There-
fore, a number of different strategies need to be adopted to
ensure that sports safety frameworks are implemented ef-
fectively and take various multidimensional aspects into ac-
count. Therefore, this study aims to assess physiotherapists’
awareness, implementation, and opinion of sports IPPs,
from an international perspective.

Materials and methods

Study design and questionnaire

This study utilized a repeated measures design to sur-
vey worldwide physiotherapists’ in IPPS. The study authors
developed the questionnaire to collect information about
the awareness, knowledge, of worldwide physiotherapists’
in IPPS. To our knowledge, no validated questionnaires ad-
dressed physiotherapists’ experience with IPPs. The survey
was distributed to physiotherapists’ who were felt to repre-
sent the final testing cohort due to their varying experience.
Each question was rated by external validation for clarity,
comprehension, and appropriateness on a scale of 1 to 5.
Questions scoring an average below 4.0 on any of the pa-
rameters were discarded; however, all questions scored 5
and were considered suitable for this study. The study was
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Table 1. Participant Characteristics

Indicators Frequency (%)

World Confederation for Physiotherapy Regions

Europe 205 (42.4%)
South American 15 (3.1%)
Asia 169 (34.9%)
Africa 27 (5.6%)
North, Central America and 48 (9.9%)
Caribbean

Oceania 20 (4.1%)
Gender

Male 215 (44.4%)
Female 269 (55.6%)
Age group

18-25 62 (12.8%)
26-30 120 (24.8%)
31-35 117 (24.2%)
36-40 84 (17.4%)
41-45 38 (7.9%)
46-50 22 (4.5%)
51-55 24 (5.0%)
56-60 10 (2.1%)
61 + 7 (1.4%)
Experience (Years)

<6 165 (34.1%)
6-10 124 (25.6%)
11-15 78 (16.1%)
16-20 54 (11.2%)
21-25 25 (5.2%)
26-30 15 (3.1%)
31-35 12 (2.5%)
36-40 7 (1.4%)
41 + 4(0.8%)
Title

Professor 9 (1.9%)
Associate Professor 11 (2.3%)
Assistant Professor 20 (4.1%)
Lecturer 23 (4.8%)
Demonstrator 6 (1.2%)
Consultant 27 (5.6%)
Senior Specialist 107 (22.1%)
Specialist 210 (43.4%)
Technician 53 (11.0%)
Intern 18 (3.7%)
Specialized (Sports)

Yes 195 (40.3%)
No 289 (59.7%)
Degree

B.Sc. 130 (26.9%)
Dip 58 (12.0%)
DPT 61 (12.6%)
M.Sc. 160 (33.1%)
PhD 36 (7.4%)
PT Fellow 39 (8.1%)

PhD = Doctor of Philosophy; MSc = Master of Science; PT
Fellow = Physiotherapy Fellowship; DPT = Doctor of Physiotherapy; BSc =
Bachelor of Science; Dip = Diploma

a cross-sectional survey that targeted physiotherapists from
different countries. This survey consisted of 10 questions
covering physiotherapists’ socio-demographics, includ-
ing gender, age, if they are specialized in sports medicine,
years of experience, highest educational degree, main job,
and the country. The second section was about awareness,
where participants were asked if they are aware of the eleven
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IPPS. The third section was about the implementation. Par-
ticipants who reported implementing IPP were asked about
their opinion regarding IPP effectiveness in the prevention
of injuries on a 10-points Likert scale of 1 (ineffective) to 10
(very effective). The Biomedical Ethics Committee at Umm
Al Qura University reviewed and approved the study. Ap-
proval No. (HAPO02K012202011497). All participants in
this study provided consent to take part in the study.

Survey software and administration

The survey was uploaded to recognized online survey
software (Survey Monkey SurveyMonkey Inc. San Mateo,
California, USA). Respondents were provided with the link,
and once a respondent had submitted the survey, they could
not respond again. Results were compiled using the Survey
Monkey software. All responses were voluntary, anonymous,
confidential, and for research purposes only. Responses were
collected from September 2018 to April 2020.

Sample Size and Statistical analysis

There are 625,000 physiotherapy members in the World
Physiotherapy around the world (World Physiotherapy
2020). Considering a 5% margin of error at a 95% confi-
dence level, the target number of physiotherapists was 384

Table 2. Awareness and implementation

Indicators Frequency (%)
Awareness
11 + 219 (45.2%)
11+ K 102 (21.1%)
11+R 59 (12.2%)
11+S 76 (15.7%)
GAA15 31 (6.4%)
PEP 68 (14.0%)
KIPP 102 (21.1%)
Boksmart 15 (3.1%)
Kniékontroll 11 (2.3%)
iSPRINT 18 (3.7%)
ACC 23 (4.8%)
N/A 197 (40.7%)
Implementation
11+ 108 (22.3%)
114K 37 (7.6%)
11+R 18 (3.7%)
11+S 41 (8.5%)
GAA15 15 (3.1%)
PEP 38 (7.9%)
KIPP 53 (11.0%)
Boksmart 5(1.0%)
Knikontroll 6 (1.2%)
iSPRINT 12 (2.5%)
ACC 14 (2.9%)
N/A 307 (63.4%)

11+ = FIFA 11+ Soccer Injury Prevention Program; 11+K = FIFA 11+
Kids Injury Prevention Program; 11+R = FIFA 11+ Referees Injury
Prevention Program; 11+S = FIFA 11+ Shoulder Injury Prevention
Program for goalkeepers; GAA 15 = The Gaelic Athletic Association 15
Injury Prevention Program; PEP=Prevent injury and Enhance Performance
Program; KIPP = Knee Injury Prevention Program; Boksmart = Boksmart
Rugby Injury Prevention Program; Knékontroll = Knikontroll Injury
Prevention Program; iSPRINT = iSPRINT Injury Prevention Program;
ACC = ACC SportSmart Program; N/A = None of the Above
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(Calculator.net, 2020). To achieve the target number of
physiotherapists, all associations registered in the WPT were
contacted to distribute the survey among their members.
Responses were organized in Microsoft Excel 2019 (Mi-
crosoft Corp. Redmond, Washington, United States). Data
were analyzed using the Statistical Package for the Social Sci-
ences (SPSS) version 24.0 (IBM Corp., Armonk, New York,
United States). Descriptive statistics were presented as per-
centages. Chi-square test was used to compare Awareness and
Implement among the different continents. However, ANOVA
was used to compare the opinion score among the different
continents. A p-value of 0.05 was set for statistical significance.

Results

This cross-sectional survey study was set to assess phys-
iotherapists’ awareness, implementation, and opinion of the
11 sports IPPs. The socio-demographic characteristics of the
study participants are shown in Table 1. More than half of the
study respondents were females 55.6%, 24.8% were in the age
group of 26-30 years, and 43.4% were physiotherapists. Euro-
pean participants represented the highest proportion at 42.4%,
followed by 34.9% from Asia, while the lowest participation
was from South America at 3.1%. More than half (59.7%) of the
participants have an experience of < 10 years, 40.3% were spe-
cialized in sports medicine, and 33.1% had a master’s degree.

Opverall, all the assessed 11 prevention programs’ aware-
ness level was less than 50%, the highest for the 11+ at 45.2%,
followed by the 11+K and KIPP at 21.1% for each, while the
awareness levels about the remaining eight seven programs
were < 20%. For implementation, 22.3% of the participated
physiotherapists were implementing the 11+ program, while
for the nine programs, the implementation level was less than
10 % except the KIPP was at 11%. Data are shown in Table 2

According to the world confederation for physiotherapy
regions, the awareness level difference is shown in Table 3.
Generally, there were statistically significant differences be-
tween the six regions in the awareness of 11+, 11+K, and
KIPP. On the other hand, there wasn’t a statistically sig-
nificant difference between the physiotherapy confedera-
tion regions in the awareness of 11+R, 11+S, GAA15, PEP,
and Boksmart. Oceania showed the highest awareness of
the 11+, 11+K programs at 80%, and 40%, respectively. The
114R and 11+S highest awareness level was 22.2% for each
in Africa. For the GAAL1S5, the highest awareness prevalence
was among the South American at 13.3%, while none of the
Oceanian was aware of it.

For the difference in the implementation rates according
to the different physiotherapy confederation regions, there
was a statistically significant difference only in the 11+,
being the highest among the African physiotherapists at
14.8%, and the lowest among the North, Central America,

Table 3. The difference in the awareness level according to the world confederation for physiotherapy regions

North, Central
Indicators Europe South American Asia Africa America and Oceania (n = 20) —value
(n =205) (n=15) (n=169) (n=27) Caribbean - P
(n=48)
11+ 109 6 55 12 21 16 < 0.0001
(53.2%) (40.0%) (32.5%) (44.4%) (43.8%) (80.0%)
11+K 51 2 21 7 13 8 0.008
(24.9%) (13.3%) (12.4%) (25.9%) (27.1%) (40.0%)
11+R 27 2 16 6 4 4 0.335
(13.2%) (13.3%) (9.5%) (22.2%) (8.3%) (20.0%)
11+S 26 3 30 6 9 2 0.571
(12.7%) (20.0%) (17.8%) (22.2%) (18.8%) (10.0%)
GAA15 19 2 7 2 1 0 0.138
(9.3%) (13.3%) (4.1%) (7.4%) (2.1%) (0%)
PEP 24 3 25 4 7 5 0.630
(11.7%) (20.0%) (14.8%) (14.8%) (14.6%) (25.0%)
KIPP 31 2 47 8 7 7 0.014
(15.1%) (13.3%) (27.8%) (29.6%) (14.6%) (35.0%)
Boksmart 7 1 5 0 1 1 0.851
(3.4%) (6.7%) (3.0%) (0%) (2.1%) (5.0%)
Knikontroll 4 0 6 0 1 0 0.733
(2.0%) (0%) (3.6%) (0%) (2.1%) (0%)
iSPRINT 5 0 5 3 4 1 0.115
(2.4%) (0%) (3.0%) (11.1%) (8.3%) (5.0%)
ACC 10 0 8 1 1 3 0.286
(4.9%) (0%) (4.7%) (3.7%) (2.1%) (15.0%)

11+= FIFA 11+ Soccer Injury Prevention Program; 11+K= FIFA 11+ Kids Injury Prevention Program; 11+R= FIFA 11+ Referees Injury Prevention
Program; 11+S= FIFA 11+ Shoulder Injury Prevention Program for goalkeepers; GAA 15= The Gaelic Athletic Association 15 Injury Prevention Program;
PEP=Prevent injury and Enhance Performance Program; KIPP=Knee Injury Prevention Program; Boksmart =Boksmart Rugby Injury Prevention Program;
Kniékontroll =Knékontroll Injury Prevention Program; iSPRINT =iSPRINT Injury Prevention Program; ACC =ACC SportSmart Program; N/A= None of

the Above; #: Chi-square test * P < 0,05 (significant)
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Table 4. The difference in the implementation level according to the world confederation for physiotherapy regions

South North, Central
Indicators Europe American Asia Africa America and Oceania value
(n=205) (n=169) (n=27) Caribbean (n=20) P
(n=15)
(n=48)

11+ 49 4 29 10 8 8 0.053
(23.9%) (26.7%) (17.2%) (37.0%) (16.7%) (40.0%)

114K 13 1 13 4 2 4 0.178
(6.3%) (6.7%) (7.7%) (14.8%) (4.2%) (20.0%)

11+R 5 1 9 2 0 1 0.359
(2.4%) (6.7%) (5.3%) (7.4%) (0%) (5.0%)

11+S 10 2 22 4 2 1 0.047
(4.9%) (13.3%) (13.0%) (14.8%) (4.2%) (5.0%)

GAA15 10 0 5 0 0 0 0.338
(4.9%) (0%) (3.0%) (0%) (0%) (0%)

PEP 12 1 16 1 6 2 0.553
(5.9%) (6.7%) (9.5%) (3.7%) (12.5%) (10.0%)

KIPP 14 0 31 5 2 1 0.002
(6.8%) (0%) (18.3%) (18.5%) (4.2%) (5.0%)

Boksmart 3 0 2 0 0 0 0.906
(1.5%) (0%) (1.2%) (0%) (0%) (0%)

Kniékontroll 4 0 2 0 0 0 0.816
(2.0%) (0%) (1.2%) (0%) (0%) (0%)

iSPRINT 3 0 5 2 2 0 0.392
(1.5%) (0%) (3.0%) (7.4%) (4.2%) (0%)

ACC 5 0 7 0 1 1 0.736
(2.4%) (0%) (4.1%) (0%) (2.1%) (5.0%)

11+ = FIFA 11+ Soccer Injury Prevention Program; 11+K = FIFA 11+ Kids Injury Prevention Program; 11+R = FIFA 11+ Referees Injury Prevention
Program; 11+S = FIFA 11+ Shoulder Injury Prevention Program for goalkeepers; GAA 15 = The Gaelic Athletic Association 15 Injury Prevention Program;
PEP = Prevent injury and Enhance Performance Program; KIPP = Knee Injury Prevention Program; Boksmart = Boksmart Rugby Injury Prevention
Program; Knékontroll = Knékontroll Injury Prevention Program; iSPRINT = iSPRINT Injury Prevention Program; ACC = ACC SportSmart Program; N/A

= None of the Above; #: Chi-square test * P < 0,05 (significant)

and Caribbean region at 4.2%, with a p-value of 0.047. Simi-
larly, there was a significant difference in the KIPP program’s
implementation rate that ranged from 0% to 18.3% with a
p-value of 0.002. A mention of the statistical analysis, statis-
tically significant difference (P = 0.05) was shown compared
to the level of implementation of the 11+ IPP. Only 4.9%
and 3% of Europe and Asia participants reported that they
are implementing the GAA15. Simultaneously, none of the
other regions knows about this IPP, with a non-significant
difference of (P = 0.33) mention in the statistical test. Re-
garding the other IPPs, the difference in the implementation
rates wasn't statistically significant, as shown in Table 4.

Table 5 shows the opinion of the physiotherapists who
implemented the IPPS in their practice. The mean (+SD)
of the effectiveness was the highest for the KIPP at 7.797 (+
1.944) followed by the iSPRINT at 7.483 (+ 2.339), while it
was the lowest for the GAA15 at 6.775 (+ 2.315). However,
the difference between the scores of the effectiveness of the
IPPS wasn't statistically significant.

Discussion

In a cross-sectional survey of 484 physiotherapists
worldwide, the level of awareness, implementation, and ef-
fectiveness of IPPs was assessed, and the results revealed
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overall poor awareness and implementation levels. In ad-
dition, to the best of our knowledge, this is the first study
to assess the awareness and implementation of IPPs among
physiotherapists, globally, which makes it difficult to com-
pare our results.

It was recently reported that the best IPP is the one that
can and will be adopted and sustained by athletes, coaches,
and sporting bodies (Emery & Pasanen, 2019). IPPs are be-
ing used in real-world settings, but the challenge is imple-
menting cost-effective injury prevention strategies in real-
life circumstances (Timpka et al., 2006).

Being the highest, reaching a rate of 45.2% awareness
of the 11+ among physical therapist in the current study
is lower than the level of awareness of the 11+ IPP among
coaches of adolescent female football teams at 58% (Don-
aldson et al., 2018), and lower than the level of awareness
of lower limb IPPs among coaches of young football play-
ers in other international studies reaching more than 50%
(Morgan et al., 2017; Norcross et al., 2016; O’Brien & Finch,
2016). Additionally, a far higher awareness level at 80% was
reported from coaches of Swedish amateur players of the 11
(a precursor to the 11+) program (Junge et al., 2011).

In the cluster-randomized controlled trial by O’Malley
et al. (2017), they found that over eight weeks of training,
the GAA 15 had a positive effect on neuromuscular control
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Table 5. The difference in opinion of the physiotherapist

Programs
. 11+ 11+K 11+R 11+S GAAl5 PEP KIPP Boksmart Knikontroll iSPRINT ACC
Opinion n=140 n=68 n=45 n=57 n=40 n=62 n=74 n=31 n=232 n=29 n=36
1 1 1 1 1
0.2 0.2 0.2 0.2
2 3 1 3 2 1 1 2 1
0.6 0.2 0.6 0.4 0.2 0.2 0.4 0.2
3 4 5 5 1 2 2 1
0.8 1 1 0.2 0.4 0.4 0.2
4 6 3 1 4 2 1 1 4 1 1
1.2 0.6 0.2 0.8 0.4 0.2 0.2 0.8 0.2 0.2
5 14 8 3 4 6 6 5 5 2 2 4
2.9 1.7 0.6 0.8 1.2 1.2 1 1 0.4 0.4 0.8
6 20 10 6 5 6 10 7 3 3 2 6
4.1 2.1 1.2 1 1.2 2.1 1.4 0.6 0.6 0.4 1.2
7 33 14 6 13 8 10 12 5 7 5 7
6.8 2.9 1.2 2.7 1.7 2.1 2.5 1 1.4 1 1.4
8 30 9 6 12 6 14 15 4 3 6 6
6.2 1.9 1.2 2.5 1.2 2.9 3.1 0.8 0.6 1.2 1.2
9 9 5 5 5 2 8 15 5 3 5 4
1.9 1 1 1 0.4 1.7 33 1 0.6 1 0.8
10 20 14 12 10 7 11 16 7 8 6 7
4.1 2.9 2.5 2.1 1.4 2.3 33 1.4 1.7 1.2 1.4
Mean + SD 7.036 + 7.088+ 7.267+ 714+ 6775+ 7452+ 7.797 +7.452+2.142 7.125+2.433 7483+ 7.389+
1.99 2128 244 2191 2.315 1914 1.944 2.339 1.902
Min. - Max. 1-10 3-10 2-10 2-10 1-10 2-10 1-10 2-10 2-10 1-10 3-10
P-value 0.405

11+ = FIFA 11+ Soccer Injury Prevention Program; 11+K = FIFA 11+ Kids Injury Prevention Program; 11+R = FIFA 11+ Referees Injury Prevention
Program; 11+S = FIFA 11+ Shoulder Injury Prevention Program for goalkeepers; GAA 15 = The Gaelic Athletic Association 15 Injury Prevention Program;
PEP = Prevent injury and Enhance Performance Program; KIPP = Knee Injury Prevention Program; Boksmart = Boksmart Rugby Injury Prevention
Program; Knikontroll = Knakontroll Injury Prevention Program; iSPRINT = iSPRINT Injury Prevention Program; ACC = ACC SportSmart Program;

N/A = None of the Above; #: One way ANOVA * P < 0,05 (significant)

among collegiate level in Gaelic football, regionally, and hurl-
ing male players, and supported the application and evalua-
tion of the GAA 15 in other athletic groups. Despite this, an
extremely low percentage of the physiotherapists’ knowledge
about this program, adding to that only half of them were
implementing it (6.4%, and 3.1%, respectively). Our find-
ing agrees with a previously published study in 2017, which
found that despite all coaches utilized selected components
of IPPs, only 2 (out of 26) GAA coaches reported using the
‘GAA 15 (Reilly & Kipps, 2017). The low implementation
rate in their study was explained by not getting enough sup-
port from the GAA and their county boards regarding injury
prevention strategies.

It was stated that the PEP program should be considered
as a part of women’s soccer regular training as it helps in re-
ducing the incidence of severe knee injuries (Rodriguez et al.,
2018). Additionally, it was reported that KIPP significantly
reduced the risk of non-contact lower limb injuries and over-
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use injuries in young amateur female football and basketball
players (Herman et al., 2012). The awareness and implemen-
tation rates of such programs were very low in our study. The
reason for that might be either low educational programs
that are addressing them or might be due to those coaches
or physiotherapists who don't believe in their effectiveness.

A study that addressed the BokSmart Safe Six IPP’s ef-
fectiveness and implementation found that players’ aware-
ness about the program was associated with their coaches’
awareness, and the awareness increased during the targeted
marketing approach. Therefore, the authors concluded that
the BokSmart Safe Six program was associated with mini-
mal significant improvements in injury risk profiles (Sewry,
2018). The awareness level of the BokSmart (3.1%) in the
current study was lower than that what reported among
coaches (78%) and players (34%) in the 2014-2016 South
African rugby union youth week tournaments (Sewry et al.,
2017).
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Our results revealed that even with extremely low per-
centages of physiotherapists’ awareness of the IPPs, not all
of them were implementing them. This supports the need to
operationalize implementation efforts of sport IPPs in real-
world contexts and provide a foundation for the ongoing ad-
aptation and improvement of the successful programs. Like
mobile applications and group training programs, online
resources could help increase the awareness and implemen-
tation of such programs. Besides, and as with what has been
suggested for increasing the awareness of the 11+ (Donald-
son et al., 2018), using governing association communica-
tion channels like websites, e-newsletters, and social media
platforms, as well as influences informal learning networks
of opinion for leaders and peers could be effective in rais-
ing the awareness of the other IPPs among physiotherapists
(Poulos & Donaldson, 2012). Additionally, there is a need
for further research studies addressing the causes behind low
awareness and non-usage of the IPPs among physiothera-
pists worldwide.

The results of this study provide valuable information
on the knowledge, implementation, and views of physio-
therapists regarding IPPs globally. This information should
be used to optimize access to education and the delivery of
such programs.

The current study has some limitations, including the
variable ‘implement], and “effective”, which were assessed in
our study, are only facets. However, we assessed the level of
awareness and implementation of IPPs in different coun-
tries, indicating the generalizability of the results, and this
can be the base for future research in this area. A further
research study should aim to define and allocate the different
factors contributing to concepts such as program usage, and
feasibility or suitability. In addition, as this study is cross-
sectional, the associations are temporary, and the effect of
confounder variables is high. Other limitations include the
effect of modification by clinical practice context and region,
measurement bias, selection bias and type 1 error as well as
generalizability.

Conclusions

Globally, physiotherapists have poor awareness and
implementation levels of IPPs. Physiotherapists showed a
positive score regarding the effectiveness of IPPS, especially
the KIPP and the iSPRINT. There is a need for further efforts
and research studies to increase the awareness and usage
of IPPs among physiotherapists worldwide. From a present
study, if physiotherapists need to increase their awareness
and implementation of IPPs, it is recommended that IPPs
should have further support, including media and resources.
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OBI3HAHICTb LWOAO ICHYIO4YUX MPOTPAM NMPOOUTAKTUKIA
CMOPTUBHUX TPABM TA IX BUKOPUCTAHHSA ®I3I0TEPANEBTAMMU

B YCbOMY CBITI

Becam Canex A. Anp Arrap">**BPE, Cayp Anapidi*“®, Xycceitn I'ymam®<P,
Cawmip fmani'®®, Jitag Anpxap6i'®P, Mamxken Anbmkadpi'®, Pocc X. Cangepc? P

'VuiBepcuter YMm Anb Kypa
*YuiBepcurer CinHest

*basenbcbKmil yHiBepcuTeT

*MepuuHe MicTeuko Kopons Abpynasisa
*HamxpaHCbKIII YHIBEpCUTET

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

Pedepar. Crarts: 10 c., 5 Tabn., 35 mxepert.

Mera gocmimxenHns. QisiorepaneBTiB HaBYAIOTh 3a106i-
TaHHIO, OLIHIN Ta peabimiTaril mcmsa BCix BUAIB TPaBM, BKIIIO-
4yauu CioptuBHi. MeTa QisioTepaneBTa — Iie TepeKOHATUCS,
[0 CIIOPTCMEH 3HAXOAMTBHCS B ONTMMAsIbHIN ¢opmi s 3a-
HATDb CIIOPTOM 3 MiHiMa/JIbHUM PU3MKOM OTPMMAaHHA TPaBMIU.
Ile mocmimKeHHA Ma€ Ha MeTi OLiHUTY 00i3HAHICTD, piBeHD
BIIPOBAJKEHH:A Ta NOINIAAM (isioTepameBTiB Ha Imporpamu
npodimakrukn cnoprusuux tpasm (IIIIT) 3 mixHapogHOI
TOYKM 30DY.

Marepianu Ta MeTomyu. AHKeTa I CAaMOCTIHOTO 3a-
HOBHEHH: Oy/a po3pobieHa Ta mommpeHa cepeni disiorepa-
IIEBTIiB B YCbOMY CBiTi 3a JOIIOMOTOI0 Y4/IEHCHKMX OpraHisanii
BceciTHboi disiorepamnii. JocmimxeHHs 6yn10 opieHTOBaHe Ha
¢isioTepaneBTiB Ha MiXKHapOZHOMY piBHi. Y OCTiKeHH] B3s-

nu y4actb 484 ¢isiorepaneBTy, 30kpema q00Biku — 44,4% Ta
SKIHKM — 55,6%.

PesynbraTu. Beboro 287 (59,3%) yuacHukis 6y o6isHa-
Hi ipo paitoui ITIIT, 177 (36,6%) BupoBapKyBam ix y cBoiii mo-
TOYHIJ IPaKTULi. YYaCHMKY, AKi BIIPOBAJKYBa/Iy IPOrpaMu,
HOBIZOMMIN PO MO3UTUBHY AYMKY LIOAO IX epeKTUBHOCTI 3
ominkomwo 7,3 + 2,11 3 10.

BucHoBku. B ycbomy cBiTi disioTepaneBry MaloTh cepef-
HIO 00i3HaHiCTh Ta HM3bKUIL piBeHb BrpoBampkeHHs IIIIT. @i-
3ioTepaneBTH fany MO3UTUBHY OLiHKY edexTuBHOCTI IIIIT,
oco6mBo KIPP ta iSPRINT.

Kiro4oBi cnoBa: crioprcMeHu, TpaBMI, CIIOPT, ¢isioTepa-
IIisl, ONMMTYBAHHSA Ta AaHKETYBAHHS, iIHTEPHALIIOHA/IbHICTD.
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Abstract

Study purpose. This study aims to verify if there are significant differences and which type of correlation is between
anthropometric and jumping ability variables by testing a group (elite) of Italian volleyball players (under 16), just

after a month of training, applying a specific protocol.

Materials and methods. In all subjects, the following anthropometric and jumping ability parameters were assessed:
height, weight, body mass index, height with a stretched arm (Reach1) and height with two extended arms (Reach2).
The jumping ability was measured with the Squat jump (S]) and Run-Up (RU) test. All data on anthropometric and
jumping ability parameters were presented as mean and standard deviation (Mean * SD).

Results. The results of the jumping ability parameters (Squat Jump and Run-Up) showed significant differences
between treatment initial-final: Run-Up with p = 0.000 and Squat Jump with p = 0.001; and these showed a higher
correlation, especially the variables linked to the ability to jump, evident differences compared to the initial period of

treatment.

Conclusions. In high-level youth volleyball, the anthropometric and jumping ability profile is directly linked to the
evaluation and continuous monitoring of physical qualities, and jumping ability becomes an important aspect for the

control of performance.

Keywords: Jumping ability, testing, protocol training, performance.

Introduction

The SARS-CoV-2 pandemic has changed the habits of
coaches and players during sports training and the manage-
ment of stress and experience (Raiola, Aliberti, Esposito,
Altavilla, D'Isanto & D’Elia, 2020). There have been young
players that abandoned the practice of training for poor mo-
tivation (Yanguas, Dominguez, Ferrer, Florit, Mourtabib &
Rodas, 2020). Others have used physical activity to manage
the stress of the pandemic and who has managed their stress
with food (Gallo, Gallo, Young, Moritz & Akison, 2020). The
scenario has changed at the beginning of 2020 (Altavilla,
Macri & Esposito, 2021; D’Elia & D’Isanto, 2021). The ex-
plosive strength in the final period of the pandemic (August
2021) was compared after one month of training (September
2021) using a specific protocol. Volleyball is classified as an
activity with alternating aerobic and anaerobic engagement
(Forte, Ceciliani, Izzo & Altavilla, 2019) with a high percent-
age of body muscle mass and district demands for increased
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strength (D’Isanto, Di Tore & Altavilla, 2018). The perfor-
mance is characterized by technical gestures (jumps, attack
shots, etc.) at high intensities (Ferrara, Fattore, Pignato &
D’isanto, 2019). Volleyball is a sport considered of attack
(Raiola, Altavilla, De Luca & Di Tore, 2016) with techni-
cal and physical characteristics, where the vertical jump is
adopted (Forte, Ferrara & Altavilla, 2019) generally aimed
at increasing its effectiveness to obtain a winning action
(D’Isanto, Altavilla & Raiola, 2017). In modern volleyball,
the use of the jump and the speed of play is a clear sign of
greater demand for physical strength (Alminni, Altavilla,
Scurati & D’Elia, 2019) and the speed of the technical ges-
ture. The explosive dynamic strength, the elevation, and the
speed of displacement are selective and determining (Forte
& Altavilla, 2018), while physical demands during training
or the match differ from each playing position (Altavilla, Di
Tore, Riela & D’Isanto, 2017). The main objective of athletic
training and sports participation has always been to improve
players’ performance; therefore, the ability to jump together
at the anthropometric parameters represents fundamentals
quality in this type of sport (Aquino, Marra & Altavilla,
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2019; Gabbett & Georgieft, 2007). In most team sports, ex-
plosive strength is an important quality because it deter-
mines the quantity and quality of the athlete’s movement.
Furthermore, increasing or maintaining optimal strength
levels is useful both for preventive and stabilization purposes
and for performance purposes; the objectives and means
in these cases vary greatly (Mencarelli, 2012). In this study,
the anthropometric and explosive strength data relating to
a male volleyball group (August 2021) have been analyzed,
discussed and compared with the data of the same group col-
lected after one month of training (September 2021).

The study purpose was to investigate whether this pan-
demic has negatively affected some physical skills, such as
the explosive strength, of a group of young volleyball play-
ers, at the restart of workouts. It has been verified if there
were significant differences and which type of correlation
between anthropometric variables and jumping ability, just
after one month of training, applying a specific protocol.

Materials and methods

Study participants

The sample of subjects included young male volleyball play-
ers (n = 14), with an age (years) = 15.8 + 0.5; height (cm) = 180.1
+ 6.5; weight (kg) = 74.4 + 6.0 and BMI (kg/m?) = 22.9 + 0.2.
The players had at least four years of training experience and
participated in the Italian volleyball Under-16 Championship
(Elite). For young volleyball players, the inclusion criteria
considered was five years of training experience and partici-
pated on average 10 months training sessions. In contrast,
the exclusion criteria were no history of injuries in the last
year (i.e. muscles, tendons, bones).

Study organization

The variables investigated were: height (cm); weight
(kg); BMI (kg/m?); height with a stretched arm (Reachl,
cm); height with two extended arms (Reach2, cm); Squat
jump (S], cm) and Run-Up (RU, cm). The tests were carried
out in August before applying the training protocol. Sub-
sequently, after having subjected all the group to the same
training protocol 4 times a week for one month, the tests
were carried out again. Each player simulated the attack ac-
tions with a Run-Up step (RU) and the Squat Jump (S]).
Three trials were performed for each test: only the best result
was considered for the statistical analysis from the jumps
performed. It was possible to calculate the different eleva-
tions obtained by the various players by jumping with and
without run-up (Table 1). Other data has been obtained by
evaluating the difference (Pre and Post protocol training)
between the measurement of the attack action with a run-
up step and the maximum measure reached by extending
the dominant arm (Reachl), between the squat jump ac-
tion from a standstill and the maximum measure reached by
completely extending the upper limbs (Reach2).

The method of detection and analysis of data required
the use of the following tests and devices: the height in cen-
timeters, the one-handed and two-handed reach, the maxi-
mum contact point of three squat Jumps performed in suc-
cession and the maximum contact point of three attack runs
also performed in sequence were measured. One meter by
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hand with a millimeters rod was used to identify the contact
points to collect the data. For measurement convenience, the
athletes’ fingers were made to moisten to identify and specify
the height reached.

o One-hand reach: the athlete with the right side
adhering to the wall (left for left-handers) and with
the feet close and parallel extends the arm as high as
possible on the marked wall.

o Two-handed reach: the athlete places his feet
perpendicular to the wall, face facing the wall, extends
his arms as high as possible on the marked wall, and
the measurement is calculated on the maximum
height reached by the lower hand.

o Squat Jump: consists of a vertical jump with feet
together with the lower limbs bent with the hands at
the hips. It is used to evaluate the ability to perform
a concentric motion without countermovement. In
the case of this group, the upper limbs are also used
to obtain data as similar as possible to the technical
objective of the wall.

o Run-up attack: is the specific technical gesture of
volleyball that allows winning a point. It consists «in
the succession of a step and a leap that culminates
in the detachment position or of two steps and a
leap». It is essential to know the athletes’ heights to
understand where they will hit the ball.

Training protocol performed

The activities always began with a joint mobilization
session for the upper limbs using rubber bands and dynamic
stretching for the lower limbs lasting 10 minutes. At the end
of the activation session, a gentle warm-up of aerobic run-
ning was performed with an intensity not exceeding 60%
for a maximum duration of 15 minutes to allow athletes to
increase their body temperature and prepare their bodies for
physical effort.

First week

o Strength exercises based on squats, bodyweight
lunges with medium-high intensity and low
recoveries (below 90 sec.) followed by push-ups on
the upper limbs and work with elastic at the station.

o Speed exercises based on mixed sprints with different
types of gaits. The distance covered was never greater
than the total length of the field, i.e. 18 meters, in
order to remain in an anaerobic alactacid metabolism.

o Exercise of jumping recalling attack and block
techniques with medium recoveries without tiring
them too much.

o The training session ended with a 5-minute relaxing
run at a slow pace, followed by a strengthening
session of the abdominal core and closed by a static
stretching session.

Second week

o Strength exercises based on combinations of lunges,
squat jumps and attack run performed in succession.
The repetitions were high and the recoveries set
below 60 sec.

o Mixed speed exercises that are combined with lateral
movements, jumps and dips.

« Normal jumping exercises combined with attack runs
in conditions of physical and psychological stress.
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Third week

o Very intense speed exercises with very short
recoveries (30 sec)

o Strength exercises for the lower limbs with station
circuits consisting of: Push-ups on the lower limbs
with a barbell, Lunges with dumbbells, Bulgarian
squat, Step up and a squat jump.

o Strength exercises for the upper limbs performed in
the gym were characterized by low repetitions and a
number of series between 5-6. The percentage of the
load fluctuated between 60 and 80% of the ceiling.
The recovery was around 60 sec. The exercises used
were: pectorals on a flat bench and cable crosses, Lat
machine and rowing machine, biceps flexion with
dumbbells and barbell, Push Down with rope and
French Press, Push up and Front Raises.

Fourth week

o Strength exercises for the lower limbs in the gym are
characterized by an average number of repetitions
and a number of sets between 5-6. The percentage
of the load fluctuated between 70 and 80% of the
ceiling. The recovery was 60 seconds. The exercises
used were: Dumbbell Lunges, Barbell Squats, Leg
Press, Leg Curl and Leg Extension and Weighted
Squat Jumps, Deadlifts.

o Strength exercises for the upper limbs performed
with station circuits consisting of Push-ups on the
arms, throwing a medicine ball to the partner or ona
mat. Biceps and back curls with elastic bands.

 Jumping exercises with the impact method based on
a few series and a high number of repetitions (greater
than 12): jumps upwards followed by 3 running steps,
jump forward and subsequent high jump; Push-ups
on the lower limbs, 3 running steps, jump forward
and subsequent jump upwards; jump down from a

height of 50 cm, run 2-3 steps, jump forward and
then jump upwards.

Fifth week

o Insertion of technical work with specific analytical
and synthetic exercises on all the fundamentals.

o Continuation of the plyometric work based on:
jumps down from a height of 0.70 cm, 2-3 running
steps, jump forward and subsequent jump upwards;
push-ups on the lower limbs, high jump, low jump
and attack run with deadlift; continuous sequence of
high jumps and consecutive low jumps.

Statistical analysis

All data were presented as mean and standard deviation
(Mean=SD). Before the parametric analysis, the normality
of data distribution was verified by the using Shapiro-Wilk
test. A Test-t for paired samples was conducted to check the
differences between pre and post jumping ability variables,
while the homogeneity of variances was checked with Lev-
ene’s test. The correlations between all the variables consid-
ered were calculated using the Pearson correlation coefli-
cient. Type I error was set at a=5%, and all statistical analyses
were performed with the software IBM SPSS Statistics 23.

Results

Table 1 shows the mean and standard deviation of the
anthropometric values and the jumping ability of all the
volleyball players considered. Furthermore, differences be-
tween RU-Reachl (43.2 - 50.5 = + 7.3) and SJ-Reach2 (22.9
-29.8 =+ 6.9) show evident levels of improvement, between
the first and the second training period.

The comparison (Pre and Post) of the anthropometric
parameters and the jumping ability are shown in table 2.

Table 1. Anthropometric and jumping ability values of all players

Variables

Mean + SD (N=14) August

Mean + SD (N=14) September

(pre-training) (post-training)

Age (years)

Height (cm)

Weight (kg)

BMI (kg/m?)

Reachl (cm)

Reach2 (cm)

Squat Jump (cm)

Run-Up (cm)

Differences between RU-Reachl
Differences between SJ-Reach2

281.6 - 238.4 =+ 43.2
256.3-233.4=+229

158+ 0.5 158 +0.5
180.1 £ 6.5 180.1 £ 6.5

74.4+6.0 744+ 6.0
229+0.2 229+0.2
2384 +78 238.4+7.8
233.4+6.9 233.4+6.9
256.3 +21.7 263,2+19.6
281.6 +18.0 288,9 £ 16.8

288.9 - 238.4 = + 50.5
263.2-233.4=+29.8

Table 2. Test-t for paired samples on the Run-Up and Squat Jump (treatment pre-post)

Average 95% confidence interval
Indicators Average Std. dev. standard difference t df P
error Lower Higher
RU Pre - RU Post -6,857 4,655 1,244 -9,544 -4,169 -5,512 13 0.000
SJ Pre - SJ Post -6,857 5,829 1,557 -10,22 -3,491 -4,402 13 0.001
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Table 3. Correlation matrix: anthropometric and jump ability (Pre and Post training)

PRE  Height Weight Reach 1 Reach 2 Run-Up Squat POST Height Weight Reach1 Reach 2 Run-Up Squat
Jump Jump
Height - Height -
Weight 0996 - Weight  0.996 -
Reach1 0.931 0.936 - Reach1 0.931 0.936 -
Reach2 0.834 0.860 0.948 - Reach2 0.834 0.860 0.948 -
Run-Up 0.905 0.919 0.889 0.810 - Run-Up 0.923 0.943 0.961 0.928 -
Squat 0.901 0.910 0.936 0.867 0.985 - Squat 0.906 0.917 0.981 0.959 0.987 -
Jump Jump

To detect the differences between the several variables con-
sidered, a Test-t for paired samples was used in the initial and
final period. The results of this comparison, between pre and
post training, on the jumping ability variables considered
(Run-Up and Squat Jump) shown significant differences: RU
(t=-5.512; p = 0.000) and SJ (t = -4,402, p = 0.001).

The results of the correlation matrix of the different
variables considered are shown in table 3. The correlations
between the variables related to jumping ability show further
improvements, while the other variables anthropometric are
the same or almost the same in terms of correlation.

Discussion

From the statistical analysis of results, we can say that
the group considered (n=14) recorded better values regard-
ing the values of ability jumping, after a period of training,
following a specific protocol. These analyses show that dif-
ferent elements such as the arm length, the push of the arms
in the attack and block jumps, the strength developed by
the lower limbs, the use of an effective run-up in the jump
phase and the coordination between the movements of the
arms and legs, can be decisive for having talented players.
After the specific training (5 weeks period), the correlations
between the variables related to jumping ability show further
improvements, while the other variables are the same or
almost the same in terms of correlation. The high correla-
tion between RU and the other variables could indicate an
athlete’s ability to transform the accumulated kinetic energy
during the run-up phase into potential energy. The correct
identification of the morphological characteristics and the
close connection of these with the technical role becomes
decisive for obtaining excellent results. These results con-
firm the link between the morphological characteristics, the
orientation towards specialization and the training of mus-
cular qualities (Sands, Smith, Kivi, McNeal, Dorman, Stone
& Cormieet, 2005). These qualities result be fundamental for
the development and the choice of the player of talent. Fi-
nally, in agreement with the findings in the literature, a study
by Sheppard et al., (2008) examined the potential strength,
power, and anthropometric contributors to vertical jump
performances that are considered specific to volleyball suc-
cess. Another study by Aouadi et al. (2012) showed that age,
weight, standing height, and fat-free mass were the predic-
tors of jumping performance. Thus, measuring anthropo-
metric characteristics, such as stature and lower limb length,
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may assist coaches in the early phases of talent identification
in volleyball. The results may help in verifying the effective-
ness of a specific training program and detecting highly tal-
ented athletes. This study presents a limited sample. Instead,
it could come to stronger conclusions with a much more
wide sample. Finally, future research might be to repeat the
study on a female sample and then compare the data ob-
tained with the male sample to detect performance and abili-
ties differences in quantitative and qualitative terms.

Conclusions

After a pandemic period in which training was scarce or
autonomous, the resumption of scheduled and monitored
workouts showed significant jumping performance differ-
ences. The results show significant differences between the
two periods (Pre and Post training), mainly in jumping abil-
ity. In modern volleyball, due to the reduced duration of
the game and the greater intensity of the rhythm; therefore,
we increasingly need tall, fast and powerful athletes. The
evaluation, training, and continuous monitoring of physical
qualities and jumping ability are important for controlling
performance and selecting talented players. In high-level
youth volleyball, the anthropometric and ability jump profile
is directly linked to the evaluation and continuous monitor-
ing of physical qualities and jumping ability become an es-
sential aspect for the control of performance.

Conflict of interest

The authors declare that they have no conflict of interest.

References

Raiola, G., Aliberti, S., Esposito, G., Altavilla, G., D’Isanto,
T., & D’Elia, E. (2020). How has the practice of physical
activity changed during the covid-19 quarantine?

a preliminary survey. Teorid ta Metodika Fizicnogo
Vihovannd, 20(4), 242-247.
https://doi.org/10.17309/tmfv.2020.4.07

Yanguas, X., Dominguez, D., Ferrer, E., Florit, D., Mourtabib,
Y., & Rodas, G. (2020). Returning to Sport during the
Covid-19 pandemic: The sports physicians’ role. Apunts
Sports Medicine, 55(206), 49.
https://doi.org/10.1016/j.apunsm.2020.06.001

TM®B, 2021, Tom 21, N2 4



D’Elia, F, D'lsanto, T., Altavilla, G., & Raiola, G. (2021). Evolution of Explosive Strength Data in Youth Volleyball Players Before and
After Pandemic

Gallo, L. A,, Gallo, T. E, Young, S. L., Moritz, K. M., & Akison,
L. K. (2020). The impact of isolation measures due to
COVID-19 on energy intake and physical activity levels
in Australian university students. Nutrients, 12(6), 1865.
https://doi.org/10.3390/nu12061865

Altavilla, G., Macri, 1., & Esposito, G. (2021). Data collection
on indoor and outdoor physical activities during the
SARS-Covid-2 pandemic. Journal of Physical Education
and Sport, 21(Suppl.1), 686-691.
https://doi.org/10.7752/jpes.2021.s1083

D’Elia, E, & D’Isanto, T. (2021). Outdoor movement education
in primary school during COVID-19 pandemic in the
synthetic perceptions of primary school university training
student. Journal of Human Sport and Exercise, 16(3), 1522-
1537. https://doi.org/10.14198/jhse.2021.16.proc3.68

Forte, D., Ceciliani, A., Izzo, R., & Altavilla, G. (2019).
Transition period: Pilot study on performance reduction
of ability to jump in volleyball. Journal of Human Sport
and Exercise, 14 (2), S221-S227.
https://doi.org/10.14198/jhse.2019.14.proc2.09

D’Isanto, T., Di Tore, P.,, & Altavilla, G. (2018). Correlation of
the anthropometric characteristics and the ability to jump
in volleyball. Journal of Human Sport and Exercise, 13(2),
$393-5400. https://doi.org/10.14198/jhse.2018.13.proc2.23

Ferrara, F, Fattore, S., Pignato, S., & D’Isanto, T. (2019). An
integrated mode to assess service volleyball among power
glove, video analysis and testing. Journal of Human Sport
and Exercise, 14(4), S739-S745.

Raiola, G., Altavilla, G., De Luca, C., & Di Tore, PA. (2016).
Analysis on some aspects of the service in volleyball.
Sport Science, 9(1),74-77.

Forte, D., Ferrara, F.,, & Altavilla, G. (2019). Relationship
between types of stretching and jumping in volleyball.
Journal of Physical Education and Sport, 19(S5), 1859-
1862. https://doi.org/10.7752/jpes.2019.s5275

D’Isanto, T., Altavilla, G., Raiola, G. (2017). Volleyball Service
Teaching Method: Intensive and Extensive Tools in
Cognitive and Ecological Approach. Journal of Physical
Education and Sport, 17(Suppl. 5), 2222-2227.
https://doi.org/10.7752/jpes.2017.s5233

Alminni, C., Altavilla, G., Scurati, R., & D’Elia, E. (2019). Effects
induced through the use of physical and motor tests in

volleyball. Journal of Human Sport and Exercise - 2019
- Spring Conferences of Sports Science. Journal of Human
Sport and Exercise - 2019 - Spring Conferences of Sports
Science. https://doi.org/10.14198/jhse.2019.14.Proc4.20

Forte, D., & Altavilla, G. (2018). Preliminary correlation
between anthropometric and performance data in
volleyball about the transition period. Journal of Physical
Education and Sport, 18(s5), 1994-1998.
https://doi.org/10.7752/jpes.2018.55296

Altavilla, G., Di Tore, P.A., Riela, L., D’Isanto, T. (2017).
Anthropometric, physiological and performance aspects
that differentiate male athletes from females and practical
consequences. Journal of Physical Education and Sport,
17(s5), 2183-2187. https://doi.org/10.7752/jpes.2017.s5226

Aquino, M., Marra, E, & Altavilla, G. (2019). Study on
the physical capacity in the individual roles of basic
competitive volleyball. Journal of Physical Education and
Sport, 19(Suppl.5), 1788-1795.
https://doi.org/10.7752/jpes.2019.s5263

Gabbett, T., & Georgieff, B. (2007). Physiological and
anthropometric characteristics of junior national, state,
and novice volleyball players. J. Strength Cond Res, 21(3),
902-908. https://doi.org/10.1519/r-20616.1

Mencarelli, M. (2012). Le guide della pallavolo. Manuale allievo
allenatore primo livello giovanile. Calzetti & Mariucci.

Sands, W.A., Smith, L.S., Kivi, D.M., McNeal, ].R., Dorman,
J.C., Stone, M.H., & Cormieet, P. (2005). Anthropometric
and physical abilities profiles: US National Skeleton Team.
Sports Biomech., 4(2),197-214.
https://doi.org/10.1080/14763140508522863

Sheppard, .M., Cronin, J.B., Gabbett, T.J., McGuigan,
M.R., Etxebarria, N., & Newton, R.U. (2008). Relative
importance of strength, power, and anthropometric
measures to jump performance of elite volleyball players.
J. Strength Cond Res, 22(3), 758-765.
https://doi.org/10.1519/jsc.0b013e31816a8440

Aouadi, R., Jlid, M. C,, Khalifa, R., Hermassi, S., Chelly, M. S.,
Van Den Tillaar, R., Gabbett, T. (2012). Association of
anthropometric qualities with vertical jump performance
in elite male volleyball players. The Journal of sports
medicine and physical fitness, 52(1), 11-17.

3MIHN AAHUX PO BNBYXOBY CUJTY Y IOHNX
BOJIEMBOJIICTIB [0 TA NICNA NAHBEMII

®dpanvecka [I’Emia'AF, Tiniana [I'I3anto'**, laetano AnpraBimia'**“P, laerano Paitoma'A"®

'VuiBepcuter CanepHo

ABTOpPCHKNMIT BKIAJ: A — Au3aitH gocnipkenns; B — 36ip ganux; C — cratananis; D — migroroska pykormcy; E — 36ip kowtis

Pedepar. Crarts: 7 c., 3 Tabn., 20 mxeper.

MerTa BOCHi)KEeHHA — IepeBipUTM HAABHICTb 3HAUYHMX
Bi[MIHHOCTeJ1 Ta BU3HAYUTHU TUII KOPeNALil MX aHTpoIOMe-
TPUYHUMI Ta CTPUOKOBMMM 3MIHHVMM IIISIXOM TeCTYBaH-
Hi rpynu (npodeciitunit piBeHb) iTaiiicCbKMX BOIENOOMICTIB

TM®B, 2021, Tom 21, N2 4

(mo 16 pokiB) oxpasy mic/sA MiCAIL TPeHyBaHb i3 3aCTOCYBaH-
HAM CIIelia/IbHOTO IIPOTOKOTY.

Marepianu Ta MeToau. Y BCiX DOCTiKyBaHUX OILiHIO-
Ba/IM TaKi aHTPOIIOMETPUYHI Ta CTPUOKOBI MapaMeTpu: 3picT,
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Bara, iHjleKc Macu Tina, 3picT 3 BUTATHYTOIO pykoio (Reachl)
Ta 3picT 3 fBoMa BuTArHyTUMU pykamu (Reach2). 3parHicTb
IO CTpuOKiB BUMiproBanacs 3a gornomoror tectiB «IIpuci-
mansst 3 Buctpubom» (I1B) ta «Po36ir» (P). Yci gani npo an-
TPONOMEeTPIYHI Ta CTP1OKOBI MapameTpu 6y IpefcTaBIeHi
SAK CepefjHE 3HAUeHHs Ta CTAaHfapTHe BiIXmaeHHs (cepefHe
3HadeHHs * SD).

Pesynbratu. Pesynbratu cTpn6koBux mapamerpis (mpu-
CiaHHs 3 BUCTPMOOM Ta po36ir) I0Ka3am 3HaYHi BifMiHHOCTI
MDK [09aTKOBMMM Ta GiHaIbHNMY JaHuMu: posbir (p = 0,000)
Ta npuciganus 3 Buctpubom (p = 0,001); BOHUM TaKOX [TOKa3a-

JIU BUILLY KOpeJIALiio, 0coO/MMBO 3MiHHI, OB s13aHi 3i 3aaTHICTIO
CTpubaTH, 1110 € OUEBUIHMMHI Bi[MIHHOCTAMM MMOPIBHAHO 3 I10-
YaTKOBMM IIE€PiOfOM IOCTTiIPKEHH .

BucHoBku. Y npodeciliHoMy I0HAI[bKOMY BOE60Ii aH-
TPOIIOMETPUYHNIT Ta CTPUOKOBMIT Ipodinp Ge3rmocepesHbO
IIOB’3aHUII 3 OLIIHKOIO Ta GesIepepBHIM MOHITOPMHIOM (i-
3MYHMX SIKOCTell, a CTPUOKOBI 3[i6HOCTI CTAalOTh BaXKIMBIUM
ACIIEKTOM Ji/Is1 KOHTPOJIIO e(PeKTUBHOCTI.

Kirouosi coBa: ctpubKoBi 34i0HOCTI, TeCTyBaHHs, IIPO-
TOKOJ/IbHE HABYAHHSI, €()eKTUBHICTb.
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Abstract

The purpose of the study was to determine the peculiarities of motor skills development in boys aged 14-15.
Materials and methods. The study participants were boys aged 14 (n = 20) and 15 (n = 20). The children and their
parents were fully informed about all the features of the study and gave their consent to participate in the experiment.
To solve the tasks set, the following research methods were used: study and analysis of scientific and methodological
literature; pedagogical observation, timing of training tasks; pedagogical experiment, methods of mathematical

statistics, discriminant analysis, nearest neighbor analysis.

Results. The study made an assumption about a significant influence of the modes of alternating exercise repetitions
and the rest interval on the effectiveness of motor skills development in boys aged 14 and 15. The standardized
canonical discriminant function coefficients helped to determine age peculiarities and the peculiarities of influence of
exercise modes on the effectiveness of motor skills development. They showed that the components of motor fitness
are a priority in developing motor skills. The structure canonical discriminant function coeflicients indicate the
importance of movement control skills for mastering the entire exercise.

Conclusions. Discriminant analysis revealed the peculiarities of motor skills development in boys aged 14 and 15,
depending on age and exercise modes. With the first exercise mode, boys aged 15 master the first, second, and fourth
series of training tasks more quickly. Boys aged 14 - the sixth series (exercise mode: 6 repetitions, rest interval of

60 s). With the second exercise mode, boys aged 14 master the first and fourth series of training tasks more quickly.
Boys aged 15 - the second series (exercise mode: 12 repetitions, rest interval of 60 s).

The coordinates of centroids for four groups indicate a significant difference in the influence of exercise repetition
modes on the number of repetitions required for motor skills development in boys aged 14-15 during physical
education classes. The results of group classification show that 87.5% of the original grouped cases were classified

correctly.

Keywords: discriminant analysis, boys, acrobatic exercises, exercise mode, training.

Introduction

Physical education of schoolchildren is considered as a
factor of children’s health protection (Krutsevich, Marchen-
ko, Trachuk, Panhelova, Napadij, & Dovgal, 2021; Prystyn-
skyi, Babych, Zaytsev, Boychuk, & Taymasov, 2020; Freitas,
Lausen, Maia, Gouveia, Antunes, Thomis, Lefevre, & Ma-
lina, 2018). In all regions of the world, attention is given
to motor activity of children and improvement of physical
education at school (Gastin, Tangalos, Torres, & Robertson,
2017; Lopes, Saraiva, Gongalves, & Rodrigues, 2018; Fame-
lia, Tsuda, Bakhtiar, & Goodway, 2018).

© Khudolii, O,, Bartik, P, Ivanov, D., & Bezzub, A., 2021.
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Studies aimed at substantiating fundamental movement
skills stand out (Klingberg, Schranz, Barnett, Booth, & Fer-
rar, 2019; Newell, 2020; Nobre, Valentini, & Rusidill, 2020).
Fundamental movement skills are a prototype of skills such
as posture, locomotor and object control skills, and appear
in childhood. The development of fundamental movement
skills is associated with motor learning and motor control
(Newell, 2020). The Functional Movement Screen includes
the assessment of seven movements, namely: deep squat,
hurdle step, in-line lunge, shoulder mobility, active straight
leg raise, push-up, and rotary stability (Cook, Burton,
Hoogenboom, & Voight, 2014ab).

In the context of developing fundamental movement
skills, the process of teaching physical exercises at school
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is a priority task. The studies by Samsudin, Setiawan, Tau-
fik, and Solahuddin (2021); Listyarini, Alim, Oktaviani, Pu-
tro, Kristiyanto, Margono, and Pratama (2021); Abhaydev,
Bhukar, and Thapa (2020) focus on the patterns of motor
skills development. Research revealed the influence of exer-
cise modes and rest intervals on the effectiveness of teach-
ing (Ivashchenko, 2020; Kapkan, Khudolii, & Bartik, 2019;
Marchenko, Jagiello, Iermakov, Ivashchenko, & Khudolii,
2021). Therefore, it is relevant to study the peculiarities of
motor skills development in boys aged 14-15, depending on
age and exercise modes.

The purpose of the study was to determine the peculiari-
ties of motor skills development in boys aged 14-15.

Material and methods

Study participants

The study participants were 40 boys aged 14-15 (20 boys
— 14 years, 20 boys - 15 years). The children and their par-
ents were fully informed about all the features of the study
and gave their consent to participate in the experiment.

Organization of the study

To solve the tasks set, the following research methods
were used: study and analysis of scientific and methodologi-
cal literature; pedagogical observation, timing of training
tasks; pedagogical experiment, methods of mathematical
statistics, discriminant analysis, nearest neighbor analysis.

The pedagogical experiment examined the influence of
6 and 12 repetitions with a 60-second rest interval during a
physical education class on the number of repetitions of train-
ing tasks to the 100% level of proficiency. In the first and third
groups (10 boys — 14 years, 10 boys - 15 years), the boys re-
peated the tasks 6 sets 1 time each with a rest interval of 60 s,
in the second and fourth groups (10 boys - 14 years, 10 boys
— 15 years) — 6 sets 2 times each with a rest interval of 60 s.

During teaching, the method of algorithmic instruc-
tions was used (Shlemin, 1973). The program of teaching
the cartwheel was developed based on the data of Shlemin
(1973), Khudolii (2008) and included the following training
tasks:

The first series of training tasks - exercises to develop mo-
tor abilities

1. From normal standing position, lean forward, touch
the floor with the hands and, moving the hands forward on
the floor, adopt a push-up position, return to starting posi-
tion in the same way

2. Perform push-ups as quickly as possible (5 times in
3-45s)

The second series of training tasks - exercises to master
starting and ending positions

1. From standing position with raised arms, step for-
ward and perform a switch leg handstand with assistance

2. Handstand with legs apart with assistance

The third series of training tasks — actions without which
it is impossible to perform the target exercise

1. Standing on hands with legs apart with assistance,
shift the body weight from one hand to the other

The fourth series of training tasks — teaching the ability to
assess movements in space, by time and muscular effort
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1. Arriving to handstand quickly with assistance

2. Arriving to handstand slowly with assistance

The fifth series of training tasks — preliminary exercises

1. Arriving to handstand quickly with the wall support

2. Handstand with legs apart with 90-degree rotation
with assistance

The sixth series of training tasks — the entire exercise

1. Cartwheel with assistance

2. Cartwheel without assistance

The next exercise started on condition of correct per-
formance of the previous exercise on three consecutive at-
tempts. The number of repetitions required for correct per-
formance on three consecutive attempts was recorded. The
level of proficiency in the exercises was determined by the
alternative method: “performed” or “failed”. A technically
correct performance of the exercise gave the students “1”
point; a failure to perform the exercise gave them “0” entered
in the protocol.

Statistical analysis

The study materials were processed using the IBM SPSS
20 statistical analysis program. Discriminant analysis was
conducted. For each canonical discriminant function, the
study calculated the following: eigenvalue, variance percent-
age, canonical correlation, Wilks’ lambda, Chi-square. For
each step: prior probabilities, Fisher’s function coefficients,
unstandardized function coeficients, Wilks’ lambda for
each canonical function.

The study protocol was approved by the Ethical Com-
mittee of the University. In addition, the children and their
parents or legal guardians were fully informed about all the
features of the study, and a signed informed consent docu-
ment was obtained from all the parents.

Results

A comparative analysis of learning outcomes revealed
the peculiarities in mastering series of training tasks by boys
aged 14-15. With the first mode of training (6 repetitions,
rest interval of 60 s), boys aged 15 master the first, second,
and fourth series of training tasks more quickly. Boys aged
14 - the sixth series. With the second mode of training
(12 repetitions, rest interval of 60 s), boys aged 14 master the
first and fourth series of training tasks more quickly. Boys
aged 15 - the second series (Table 1).

To determine the peculiarities of motor skills develop-
ment, discriminant analysis was performed.

The first canonical function explains 60.2% (r, = 0.929)
of the variation of results, the second function - 36.8%
(r,=0.892), the third function - 3% (r; = 0.892), which in-
dicates their high informativity (see Table 2). The analysis of
the canonical functions shows their statistical significance
(A, = 0.021; p, = 0.001; A, = 0.156; p, = 0.001; A; = 0.759;
p1 = 0.052). These functions have a high discriminative
ability and value in interpretation of the general population
(Table 3).

The analysis of standardized canonical discriminant
function coefficients showed that the results of the fourth,
sixth, third, and first series of training tasks make the largest
contribution to the first canonical function. The results of
the fourth, first, and second series of training tasks - to the
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Table 1. Group Statistics

t-test for Equality of Means

Series of 95% Confidence
et:seljso Exercise Mode e W e sl Sig. Interval of the
t (2-tailed) MD =k Difference
Lower  Upper

6 repetitions, rest 14 10 139 2.33 817 0.000 T 0924 so57 0503
interval of 60 s 15 10 6.3 1767 . . . . . .

1 series
12 repetitions, rest 14 10 8.0 2.44 5046 0.056 50 0977 1053 0,053
interval of 60 s 15 10 100 1.88 . . . . . .
6 repetitions, rest 14 10 10.5 2.718 2039 0.000 63 0,895 4410 6 180
interval of 60 s 15 10 42 0.788 . . . . . .

2 series
2 reperitions. rest 1 10 06 283 2.088 0.051 1.9 0.909 0.011 3.811
interval of 60 s 15 10 47 0.48 . . . . . .
6 repetitions, rest 14 10 6.2 1.813 0379 0.709 04 Losa S ela 814
interval of 60 s 15 10 6.6 2796 . . . . . .

3 series
2 Teperitions. rest 1 v 7o >4 1.315 0.205 1.7 1.293 1.016 4.416
interval of 60 s 15 10 6.2 504 . . . . . .
6 repetitions, rest 14 10 9.9 1.663 6.947 0.000 51 0734 5557 oo
interval of 60 s 15 10 48 1619 . . . . . .

4 series
12 repetitions, rest 14 10 4.8 1.61 8401 0.000 05 1009 10,620 6370
interval of 60 s 15 10 133 275 . . . . . .
6 repetitions, rest 14 10 5.8 1.135 Lols 0322 08 0785 0.851 st
interval of 60 s 15 10 5.0 2911 . . . . . .

5 series
12 repetitions, rest 14 10 7.7 1.25 1109 0282 . 0,991 0,983 5 183
interval of 60 s 15 10 6.6 587 . . . . . .
o repetiions rest 1 0 60 0.666 7.829 0.000 3.7 0.472 4.692 2.707
interval of 60 s 15 10 97 1.337 . . . . . .

6 series
12 repetitions, rest 14 10 9.4 2.67 L1 0938 ” L L46 009 5809
interval of 60 s 15 10 8.0 244 . . . . . .

Table 2. Eigenvalues for Developing Discriminant Model (Canonical Correlation). Boys Aged 14-15

Function Eigenvalue % of Variance Cumulative % Canonical Correlation
1 6.349 60.2 60.2 0.929
2 3.877 36.8 97.0 0.892
3 0.318 3.0 100.0 0.491

Table 3. Outcomes of Calculated Wilks’ Lambda of Discriminant Function. Boys Aged 14-15

Test of Function(s) Wilks’ Lambda Chi-square df Sig.
1 through 3 0.021 131.075 18 0.000
2 through 3 0.156 63.260 10 0.000
3 0.759 9.389 4 0.052

second canonical function. The results of the fifth series of
training tasks — to the third canonical function (Table 4).
The analysis of structure canonical discriminant func-
tion coeflicients shows that the first function is most closely
connected with the number of repetitions of exercises of the
fourth, first, and sixth series of training tasks (r,, = 0.696;
r;; = 0.494; 1, = -0.284). The second function — with the

TM®B, 2021, Tom 21, N2 4

number of repetitions of exercises of the second series of
training tasks (r,, = 0.558). The third function - with the
number of repetitions of exercises of the fifth and third se-
ries of training tasks (r;; = 0.929; r3; = 0.307) (Table 5).

The coordinates of centroids for four groups make it
possible to interpret the canonical function in relation to
the role in classification. At the positive pole of the first
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Table 4. Standardized Canonical Discriminant Function
Coeflicients. Boys Aged 14-15

Series of tasks Function
1 2 3
1 series 0.465 0.828 -0.292
2 series 0.157 0.626 0.203
3 series -0.484 -0.092 0.278
4 series 0.777 -0.912 0.130
5 series -0.262 0.025 0.955
6 series -0.504 -0.185 -0.146

Table 5. Structure Matrix. Boys Aged 14-15

Series of tasks Function
1 2 3
4 series 0.696’ -0.391 0.361
1 series 0.494' 0.322 0.219
6 series -0.284" -0.163 0.063
2 series 0.265 0.558" 0.263
5 series -0.019 -0.002 0.929
3 series -0.082 0.034 0.307"

discriminant function are centroids for the exercise mode
of 6 repetitions (boys aged 14) and 12 repetitions (boys aged
15), at the negative — centroids for the exercise mode of
6 repetitions (boys aged 15) and 12 repetitions (boys aged
14) (see Table 6, Fig. 1). This indicates a significant difference
in the influence of exercise repetition modes on the number
of repetitions required for motor skills development in boys

Table 6. Functions at Group Centroids. Boys Aged 14-15

Function

1 2 3

Exercise Mode Age

Table 8. Analysis Results. Nearest Neighbor Analysis

N Percent
Sample Training 32 97.0%
Holdout 1 3.0%
Valid 33 100.0%
Excluded 7
Total 40

Table 9. Analysis Results. Nearest Neighbor Analysis

N Percent
Sample Training 27 69.2%
Holdout 12 30.8%
Valid 39 100.0%
Excluded 1
Total 40

Canonical Discriminant Functions
1- 1 mode; 2
Il mode; 3 - |
mode; 4 - 1l
5,0 mod
o1
‘ 32
© %o 3
04
2,54 ;1 ) W Group Centroid
o]
o
~ °2 o o
c N o
L 20
S 0,0 9
v
c . - o
E]
™S
o4
. o
s ol ()
o o
o
5,0
T T T T T
-5,0 -25 0,0 25 50
Function 1

6 repetitions, rest interval of 60 s 14 2.673 2.376 -0.194
12 repetitions, rest interval of 60 s 14  -2.360 0.870 0.719
6 repetitions, rest interval of 60 s 15 -2.403 -0.553 -0.738
12 repetitions, rest interval of 60s 15 2.090 -2.692 0.213

Table 7. Classification Resultsa

Fig. 1. Graphic representation of classification results. Boys aged

14: 1 - 6 repetitions, rest interval of 60 s; 2 — 12 repetitions, rest
interval of 60 s. Boys aged 15: 3 - 6 repetitions, rest interval of
60 s; 4 — 12 repetitions, rest interval of 60 s

Age Predicted Group Membership Total
Exercise Mode
1 2 3 4
1 - 6 repetitions, rest interval of 60 s 14 10 0 0 0 10
2 - 12 repetitions, rest interval of 60 s 14 0 7 3 0 10
Count
3 - 6 repetitions, rest interval of 60 s 15 0 1 9 0 10
4 - 12 repetitions, rest interval of 60 s 15 0 0 1 9 10
Original
1 - 6 repetitions, rest interval of 60 s 14 100.0 .0 0 0 100.0
o 2 - 12 repetitions, rest interval of 60 s 14 .0 70.0 30.0 .0 100.0
0
3 - 6 repetitions, rest interval of 60 s 15 .0 10.0 90.0 0 100.0
4 - 12 repetitions, rest interval of 60 s 15 .0 .0 10.0 90.0 100.0
a. 87.5% of original grouped cases correctly classified.
384 TM®B, 2021, Tom 21, N° 4
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Predictor Space
Built Model: 3 selected predictors, K = 3
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Fig. 2. Analysis Results. Nearest Neighbor Analysis
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Fig. 3. Analysis Results. Nearest Neighbor Analysis

aged 14-15 during physical education classes. The results of
group classification show that 87.5 % of the original grouped
cases were classified correctly (Table 7).

The analysis of learning outcomes of boys aged 14-15
under the conditions of two exercise modes, using the near-
est neighbor analysis showed that learning outcomes of the
tasks of series 1,2, and 3 are 97% similar (Table 8, Fig. 2), and
the tasks of series 3, 4, and 5 — 69.2% (Table 9, Fig. 3).

Discussion

The study made an assumption that the process of motor
skills development in boys aged 14 and 15 had its own pecu-
liarities. The study found that the peculiarity of learning is the
speed of mastering the exercises of different series of training
tasks, as well as the influence of the mode of physical exer-
cises on motor skills development in boys aged 14 and 15.
The obtained data supplement the information about motor
skills development in schoolchildren (Samsudin, Setiawan,
Taufik, & Solahuddin, 2021; Listyarini, Alim, Oktaviani, Pu-
tro, Kristiyanto, Margono, & Pratama, 2021; Abhaydev, Bhu-
kar, & Thapa, 2020), about the influence of exercise modes
on the effectiveness of teaching (Ivashchenko, 2020; Kapkan,
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Khudolii, & Bartik, 2019; Marchenko, Jagiello, Iermakov,
Ivashchenko, & Khudolii, 2021).

The study performed a discriminant analysis of the
learning outcomes of six series of training tasks in four
groups of boys aged 14-15. The influence of two exercise
modes was studied. Eigenvalues indicate the predictive value
of the discriminant model. Wilks’ lambda values confirm a
high discriminative ability of the canonical functions and
their value in interpretation of the general population. The
obtained data complement the results of studies on the use
of discriminant analysis in the learning process (Khudolii,
Ivashchenko, Iermakov, Veremeenko, & Lopatiev, 2019;
Kapkan, Khudolii, & Bartik, 2019; Marchenko, Jagiello, Ier-
makov, Ivashchenko, & Khudolii, 2021) and motor abilities
development (Ivashchenko, Khudolii, & Jagiello, 2021; Ier-
makov, Ivashchenko, & Khudolii, 2021).

The standardized canonical discriminant function coef-
ficients helped to determine age peculiarities and the pecu-
liarities of influence of exercise modes on the effectiveness of
motor skills development. They showed that the components
of motor fitness are a priority in developing motor skills. The
data presented supplement the results of studies on the pe-
culiarities of the learning process (Ivashchenko, Iermakov, &
Khudolii, 2021; Hakman, Nakonechniy, Moseychuk, Liasota,
Palichuk, & Vaskan, 2017; Hulteen, Morgan, Barnett, Stod-
den, & Lubans, 2018) and the development of motor func-
tion in children (Rudd, Barnett, Farrow, Berry, Borkoles, &
Polman, 2017; Kavanagh, Issartel, & Moran, 2020).

The structure canonical discriminant function coeffi-
cients indicate the importance of movement control skills
for mastering the entire exercise. The findings supplement
the results of research on the structure of the learning pro-
cess (Slade, Martin, & Watson, 2019; Delia, Tortella, San-
nicandro, & D’isanto, 2020; dos Santos, Nevill, Buranarugsa,
Pereira, Gomes, Reyes, Barnett, & Maia, 2018) and the pecu-
liarities of developing the system of movements in children
(Barnett, Lubans, Timperio, Salmon, & Ridgers, 2018; Bar-
nett, Telford, Strugnell, Rudd, Olive, & Telford, 2019; Bolger
etal., 2021).

The centroids for four groups show the age peculiarities
of motor skills development in boys aged 14-15. They indi-
cate the difference in the impact of exercise modes, depend-
ing on age. The obtained data supplement the information
about the age peculiarities of the learning process at school
(Krutsevich, Marchenko, Trachuk, Panhelova, Napadij, &
Dovgal, 2021; Prystynskyi, Babych, Zaytsev, Boychuk, &
Taymasov, 2020; Tkachenko, 2020).

The nearest neighbor analysis provided data on the
structure of training tasks, identified the tasks that have the
same speed of mastering. This is of practical importance for
the organization and planning of the learning process during
physical education lessons, when children with a 1-year age
gap study in the class.

Conclusions

Discriminant analysis revealed the peculiarities of mo-
tor skills development in boys aged 14 and 15, depending on
age and exercise modes. With the first exercise mode, boys
aged 15 master the first, second, and fourth series of training
tasks more quickly. Boys aged 14 - the sixth series (exercise
mode: 6 repetitions, rest interval of 60 s). With the second
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exercise mode, boys aged 14 master the first and fourth se-
ries of training tasks more quickly. Boys aged 15 — the second
series (exercise mode: 12 repetitions, rest interval of 60 s).
The coordinates of centroids for four groups indicate
a significant difference in the influence of exercise repeti-
tion modes on the number of repetitions required for motor
skills development in boys aged 14-15 during physical edu-
cation classes. The results of group classification show that
87.5% of the original grouped cases were classified correctly.
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ANOAKTUKA: OCOBJINBOCTI ®OPMYBAHHA
PYXOBUX HABUYOKY XJ10MUIB 14-15 POKIB

Oner Xynoniit'*“P, ITaBon baptuk**“P, [Imurpo IBanoB'**°, Auppiit be3sy6'45°

'XapkiBcbkuii HallioHa/IbHMI Tefaroriynmit yHiBepcutet imeHi I. C. CkoBoponu

*YuiBepcureT Mates bens

ABTOpPCHKNMIT BKIAJ: A — au3aitH gocmipkenus; B — 36ip ganux; C — cratananis; D — migroroska pykorcy; E — 36ip kowtis

Pedepar. Crarrsa: 8 c., 9 Tabm., 3 puc., 34 mxepena.

Merta gOCHimKEeHHs — BU3HAYUTI 0COOMMBOCTI Gopmy-
BAHHA PYXOBMX HaBMYOK Y X/I0MIIB 14-15 poKiB.

Marepianu i MmeTopm. Y JOCIipKeHH] OpUITHAIM y4acTb
xronni 14 (n = 20) ta 15 (n = 20) pokis. ity Ta ixHi 6aTb-
Ku 6y iHdpopMoBaHi Ipo Bci 0COOMMBOCTI JOCTIKEHH 1
Jamm 3TOfly Ha Yy4acTb B eKCIIepMMeHTi. [l BupilieHHA 1o-
CTaBJICHUX 3aBJaHb Oy BUKOPYMCTAaHI METOMM HOCTi/IKEHHA:
BMBYEHHA Ta aHaJIi3 HayKOBO-METOJNMYHOI JIiT€paTypy; Mefia-
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TOTiYHe CIIOCTEPEXEeHH, XPOHOMEeTPa’k HaBYa/IbHNUX 3aB/IaHb;
IeJaroriYyHni eKCIepUMEeHT, METOAY MaTeMaTU4YHOI CTaTHC-
THUKY, IMCKPUMIHaHTHUI aHAIIi3, METOJ HAalOMVDKINX cycipgis.
Pesynbratu. [Ipniimaerbcs NpuUIylieHHsA OPO CyTTEBUI
BI/IMB PEXVMiB YepryBaHHA IIOBTOPEHb BIIPAB Ta iHTEpBaIy
BiIIOYNHKY Ha epeKTUBHICTb (POPMYBAHHS PYXOBUX HABIYOK
y xmomnis 14 Ta 15 pokiB. HopmoBaHni koedirlieHTn kKaHOHIY-
HOI ICKpMMiHaHTHOI QyHKIIi JO3BO/MM/IN BCTAHOBUTH BiKOBi
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0c0o6/MMBOCTI Ta 0COOMMBOCTI BIVIMBY PEXXMMIB BUKOHAaHHS (i-
3MYHUX BIIPaB Ha e(peKTUBHICTb POPMYBaHHA PYyXOBUX HaBU-
YOK. BusHa4muTH, 1110 KOMIIOHEHTY PYXOBOI MiJTOTOB/IEHOCTI €
npioputeTHUMH Y pOpMYBaHHI pyXoBUX HaBUYOK. CTPYKTYp-
Hi KoedillieHT KaHOHIYHOI AMCKPUMIHAHTHOI QYHKII BKasy-
I0Th Ha BaK/IMBICTh YMiHb YIIPABIATY PyXaMMI /I OBONIOLiHHA
BIIPABOIO B LIi/IOMY.

BucnoBku. [JuckpyMiHaHTHUII aHas1i3 JO3BONUB BUABUTA
0co6mBocCTi GOpPMYBaHHsI PyXOBUX HABMYOK y X/IONIIB 14 Ta
15 poKiB y 3a71€)KHOCTI Bifi BiKy Ta peXKMMiB BUKOHAaHHs BIIPAB.
ITpu mepmioMy pexxumi BUKOHAaHHSA BIIpaB Xjonui 15 pokis
IBUJIIE OBONOMIBIOTH MEPIIOI0, APYTOI0 i YeTBEPTOIO Cepiero
HaBYQJIPHUX 3aBIaHb. Xitomnii 14 pokiB — MIOCTOIO cepiero (pe-

KM BIIpaBU: 6 IIOBTOPEHb, iHTepBa BifnmounHKy 60 c). IIpu
APYTOMY PeXMMi BUKOHAHHS BIPaB XJI0MLi 14 pOKiB 1IBU/IIE
OBOJIOiBAIOTDH IEPIIOI0 i YETBEPTOIO CEPi€l0 HAaBYA/IbHMX 3a-
BRaHb. Xyomnmi 15 pokiB — pyroio cepieo (pe>XuM BIIPaBU:
12 mmoBTOpEHD, iHTEpBas BifMOYNHKY 60 ).

Kooppunary eHTpoiniB [i/I1 40TUPHOX I'PYII CBifYaTh PO
CYTTEBY PiSHUIIIO BIUIMBY PEXXUMiB IOBTOPEHHSA BIIPAB Ha KiJlb-
KicTb HOBTOpEHDb HeOOXiIHMX 11 POPMyBaHHS PYXOBUX HABU-
YOK Ha ypoKax (isuuHOI KynbTypu y xmonuis 14 ta 15 pokis.
PesynbraTy knacugikanii rpyn mokasyoTs, mo 87,5 % Buxia-
HJIX 3IPYIIOBAHMX CIIOCTEPEXKEeHb K/IacuPiKOBaHO IIPABU/IBHO.

Knrouosi cioBa: gyickpuMiHaHTHMIL aHAi3, XJIOMIIi, aKpO-
6aTHyHi BIIpaBY, PeKUM BUKOHAHHS BIIPaB, HABYAHHS.
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Abstract

Purpose. To determine the parameters of club migration of highly skilled legionary footballers when forming
national teams for participation in official international competitions.
Materials and methods. Population: 496 highly skilled football players — participants of the 2022 World Cup group

stage qualifiers.

Results. The winning national teams with high UEFA coeflicients have a smaller percentage of legionnaires than
the group of winning teams with lower UEFA coefficients: 45.05% (coefficient 3.8) and 85.94% (coeflicient 14.8),
respectively. The indicators of dual citizenship have no significant impact on the formation of national teams,

although the national teams of Wales, Turkey, and Scotland showed rather high values - 9 (32.14%), 7 (28.00%), and
5 (20.00 %) of football players, respectively. Legionary footballers from the top six European leagues (England, Spain,
Italy, Germany, France, Portugal) account for 87.50% of the total number of legionnaires who participated in the 2022

World Cup group stage qualifiers.

Conclusions. Migration processes have an impact on the development of football at various levels of functioning:
children and youth, reserve, student, amateur, semi-professional, and professional. Club migration, which is typical of
highly skilled legionary footballers, has an indirect impact on the formation of national teams.

Keywords: football, migration, ranking, formation, national team.

Introduction

Modern problems of training highly skilled football
players are inextricably linked with the nature of their de-
velopment at various levels of functioning: children and
youth, reserve, amateur, semi-professional, and professional.
Researchers note a significant influence of migration fac-
tors, which are caused by football players’ desire to continue
athletic training in a top professional club or league, on the
processes of their training (Borysova, 2013; Sushko, 2018).
Today, footballers’ migration is widespread at the reserve and
professional levels. In addition, in modern European football
and in the United States, footballers’ migration has become
widespread at the semi-professional level — in youth teams,
minor professional leagues, student championships, etc.

Naturally, these processes have an impact on the forma-
tion of teams, both at the club and national team levels. This,

© Sobol, E,, Svatyev, A., Doroshenko, L., Kokareva, S., Korzh, N.,
& Doroshenko, E., 2021.
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in turn, increases the relevance of correcting the training
of national teams, taking into account the ratio of football
players representing professional clubs of national and for-
eign championships (leagues) in their composition. In this
context, the most informative indicators for selecting can-
didates for national teams are those of presence (absence)
of constant competitive practice in a club, its level and in-
tensity. It is also important to take into account the athlete’s
individual characteristics, which are related to the nature
and speed of recovery processes in their body (Mykhaliuk,
Sivolap, Horokhovskyi, Potapenko, 2021).

The problematic issues of training football players,
which are associated with migration processes, have rela-
tively recently become the subject of study by specialists.
The studies by Poli (2006, 2010, 2019) analyzed in detail the
historical, geographical, and socio-cultural prerequisites for
the emergence of African footballers’ migration to Euro-
pean professional leagues and national championships. The
author emphasizes the importance of migration processes,
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which are closely connected with the management, training
and competitive performance of a professional club. Similar
results were obtained in a sociological study (Storey, 2019)
investigating the national allegiance and sporting citizenship
as factors of identity choices of African footballers.

In modern football, there is a concentration of high-
ly qualified athletes in top European championships and
professional leagues: “Barclays Premier League” (England),
“Liga de Futbol Profesional, Primera Division” (Spain), “Lega
Nazionale Professionisti Serie A TIM” (Italy), “Fufiball-
Bundesliga” (Germany), and “Le championnat de France de
football” (France).

Economic studies (Gubaydullina, 2018; Solntsev, 2020)
testify that football is a global brand more than other sports.
In addition, the global factors of migration of highly skilled
football players are the economic basis for the development
of football as the number one sport.

The study by Campenhout, Sterkenburg, and Oonk
(2019) analyzed the data 0f 4,761 football players from fifteen
national teams that took part in World Cups (1930-2018),
including the data of 301 foreign-born footballers. The re-
sults of the study show that the absolute number of foreign-
born footballers who have participated in World Cups is
constantly increasing. This testifies to the intensification of
migration processes among highly skilled football players
for participation in official international competitions.

The study by Campenhout and Sterkenburg (2019)
examines the diversification of the compositions of national
football teams. In particular, it proposed and described the
idea of using “migration corridors” for changing athletes’
nationality (naturalization) with a further opportunity to
play for the national team of a country.

The study by Lago-Pefias C., Lago-Pefias S., Lago I. (2019)
investigated the relationship between the factors of football
players’ migration and the performance of certain athletes and
teams. The authors focus on positive and negative psycho-
logical factors in sports teams comprising foreign footballers
(migrants). In particular, the authors highlight the need to use
psychodiagnostic and corrective techniques to create an opti-
mal psychological climate in a team that consists of footballers
playing in national and foreign championships (leagues).

The problems of globalization of student football in the
United States are examined in the study by Kirk and Weaver
(2019). The authors highlight the peculiarities associated
with talented football players’ migration to North American
student football leagues — a high development level of infra-
structure and financial support, on the one hand, and the
complex legal procedure of implementing a full or partial
“naturalization” in the US migration system, on the other
hand. In addition, the results of the study which examines
students’ motivation to attend student football matches and
focuses on additional interest of young people in the games
of teams comprising migrant footballers seem promising
(Namethe, Naido, & Heerden, 2021).

The studies by Esposito, D’Elia, Raiola (2020), Sulistiyo-
no, Akhiruyanto, Primasoni (2021) show that the integrated
use of methods for developing athletes’ intelligence, personal
qualities and game skills of team interactions in youth foot-
ball can, indirectly, contribute to the intensification of physi-
cal fitness, manifestations of early game specialization and,
as a result, promote young football players’ migration at the
national and international level.
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From the point of view of the general theory of sports
and the system of athletic training (Platonov & Essentaev,
2015; Platonov, 2016, 2018), the processes of athletes’ mi-
gration are among extra-training and out-of-competition
factors. However, it is the factors of migration that increase
the level of sports competition and, as a result, improve the
effectiveness and spectacularity of the competitive process.
This concept is especially relevant for team sports, includ-
ing football (Kostiukevych, Imas, & Borysova, 2018). Ad-
ditionally, there is a need to correct the traditional ap-
proaches in the management of training and competitive
activity of highly skilled football players, taking into ac-
count migration factors (Kostiukevych, Shchepotina, &
Vozniuk, 2020; Shchepotina, Kostiukevych, Asauliuk, et
al,, 2021).

This concept increased the interest of researchers in
the problems of athletes’ migration (Sushko & Doroshenko,
2016), they focused on the need to correct the traditional ap-
proaches in the training process in team sports, taking into
account the following factors:

o peculiarities of the formation of sports teams (Doro-

shenko, Sobol, & Doroshenko, 2018);

 migration of highly skilled athletes and coaches (Do-
roshenko & Sobol, 2018; Sushko & Melnik, 2019);

« financial and logistical support of migration process-
es at the level of national championships and profes-
sional football leagues (Sobol, Svatyev, & Dorosh-
enko, 2021);

« financial and logistical support of migration pro-
cesses at the level of participation of athletes of na-
tional teams in the European (UEFA), world (FIFA)
championships, international tournaments (UEFA
Champions League, UEFA Europa League, UEFA
Europa Conference League) and compliance of their
participants with the Financial Fair Play Regulations
(Sobol, Svatyev, & Doroshenko, 2021).

In our opinion, despite a significant number of stud-
ies devoted to addressing the topical issues of migration of
highly skilled football players in the context of the formation
of national teams, the following problems have not been
finally resolved:

« the principles of forming the national team, taking
into account the differentiation of athletes into
typological groups - first team, extended team,
promising reserve;

o takingintoaccountthe peculiarities of the competitive
practice of athletes - candidates for the national team
at the club level - championship ranking, quantitative
indicators of the competitive practice, possibility of
differentiating the game specialization, etc.

That is why this study focuses on investigating the pro-
cesses of migration of highly skilled football players - candi-
dates for national teams.

Hypothesis. Taking into account the indicators of club
migration of highly skilled football players is a criterion for
the formation of national teams that will help to efficiently
correct the training process when there is a lack of time for
tull preparation.

The purpose of the study is to determine the param-
eters of club migration of highly skilled legionary footballers
when forming national teams for participation in official
international competitions.

TM®B, 2021, Tom 21, N2 4
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Material and methods

Study participants

The ascertaining experiment examined the parameters
of the competitive activity of highly skilled football players
(496 athletes) — members of the national teams that won the
2022 World Cup group stage qualifiers (10 teams). In addi-
tion, the parameters of the competitive activity of players
of the national teams that placed second in the group stage
qualifying tournaments (10 teams) were studied. This gives
the right to participate in further qualifying games.

Organization of the study

Experimental studies were carried out from March 24
to November 16, 2021 during the group stage of the 2022
World Cup qualifiers. The study examined the entry forms,
the indicators of presence in the national teams of legion-
ary footballers participating in competitions of foreign pro-
fessional leagues (championships), considered the factors
of presence or absence of dual citizenship among athletes.
Based on data from the open sources and official websites of
UEFA (www.uefa.com), the national professional leagues of
England (www.premierleague.com), Spain (www.laliga.es),
Italy (www.legaseriea.it), Germany (www.bundesliga.com),
France (www.liguel.fr), etc., the study determined the in-
dicators of football players” club migration in the context of
the formation of national teams, analyzed the quantitative
indicators of migration processes, taking into account the
factors of dual citizenship of athletes. On the basis of the
obtained experimental data, the study considered the possi-
bilities of efficient correction of the training of highly quali-
fied football players, taking into account the quantitative

and qualitative indicators of the club competitive practice
of athletes.

Methods of research

Analysis and generalization of data from scientific and
methodological literary sources and the Internet, pedagogi-
cal observations, content analysis of materials from the of-
ficial websites of national professional football leagues
(associations), the official website of UEFA, pedagogical as-
certaining experiment, methods of mathematical statistics.

Statistical analysis

During the experimental research, the methods of
mathematical statistics were used to determine the follow-
ing calculated indicators: arithmetic mean, percentage, cal-
culated ratios (scored and missed goals).

Results

To analyze and interpret the experimental data, the study
defined the statistical indicators of 10 national teams that
won the 2022 World Cup group stage qualifiers and earned
the right to participate in the final tournament. In addition,
the study defined the statistical indicators of 10 national
teams that placed second in the 2022 World Cup group stage
qualifiers and earned the right for further participation in
qualifying matches. The data obtained, taking into account
the UEFA coefficients, are given in Table 1.

The study determined the percentage of highly skilled
footballers with dual citizenship (“naturalized” athletes) in
the national teams, and the percentage of highly skilled le-

Table 1. Key performance indicators of technical and tactical actions of highly skilled footballers (legionnaires) and the
UEFA club ranking of national teams in the 2022 World Cup qualifiers, n = 496

UEFA Country Ranking G Pts P/G GS GM S/M
1. England 10 26 2.6 39 3 13
2. Spain 8 19 2.4 15 5 3
3. Ttaly 8 16 2.0 13 2 6.5
4. Germany 10 27 2.7 36 4 9
5. France 8 18 2.3 18 3 6
6. Portugal 8 17 2.1 17 6 2.8
7. Netherlands 10 23 2.3 33 8 4.1
9. Scotland 10 23 2.3 17 7 2.4
10. Russia 10 22 2.2 19 6 3.2
11. Ukraine 8 12 1.5 11 8 1.4
12. Serbia 8 20 2.5 18 9 2
13. Belgium 8 20 2.5 25 6 4.2
14. Switzerland 8 18 2.3 15 2 7.5
15. Croatia 10 23 2.3 21 4 53
18. Turkey 10 21 2.1 27 16 1.7
20. Denmark 10 27 2.7 30 3 10
23. Sweden 8 15 1.9 12 6 2
27. Poland 10 20 2.0 30 11 2.7
47. North Macedonia 10 18 1.8 23 11 2.1
50. Wales 8 15 1.9 14 9 1.6

Note: G - games; Pts — points; P/G - points per game; GS - goals scored; GM - goals missed; S/M - ratio of scored and missed goals.
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Table 2. Indicators of club migration of highly skilled football players in the context of the formation of national teams in

the 2022 World Cup qualifiers, n = 496

Dual Citizenship Legionnaires
UEFA Country Ranking (*) Group F Q E
n % n %
Serbia: 29.375 (12) A + - 26 4 15.38 24 92.31
Portugal: 47.549 (6) A - + 24 4 16.67 18 75.00
Spain: 85.713 (2) B + - 23 1 4.35 12 52.17
Sweden: 22.875 (23) B - + 26 2 7.69 17 65.38
Switzerland: 27.925 (14) C + - 25 1 4.00 21 84.00
Italy: 69.045 (3) C - + 23 2 8.70 4 17.39
France: 49.915 (5) D + - 23 2 8.70 16 69.57
Ukraine: 31.400 (11) D - + 25 0 0.00 7 28.00
Belgium: 29.000 (13) E + - 24 1 4.17 21 87.50
Wales: 5.500 (50) E - + 28 9 32.14 18 64.29
Denmark: 24.175 (20) F + - 22 0 0.00 20 90.91
Scotland: 32.700 (9) F - + 25 5 20.00 16 64.00
Netherlands: 39.900 (7) G + - 26 1 3.85 16 61.54
Turkey: 25.100 (18) G - + 25 7 28.00 13 52.00
Croatia: 25.400 (15) H + - 24 3 12.50 18 75.00
Russia: 32.682 (10) H - + 27 2 7.41 4 14.81
England: 95.096 (1) 1 + - 26 0 0.00 3 11.54
Poland: 15.875 (27) I - + 26 0 0.00 25 96.15
Germany: 66.784 (4) J + - 23 1 435 7 30.43
North Macedonia: 7.000 (47) ] - + 25 2 8.00 8 32.00

Note: * — current position in the ranking; F - first place in the group; Q - second place in the group (participation in qualifying
matches); E - entry form; Legionnaires — footballers of the national team who play in foreign championships (leagues)

gionary footballers who play in foreign national champi-
onships (professional leagues). The results are presented in
Table 2, taking into account the quantitative indicators of the
UEFA ranking.

The percentage of the internal structure of club migra-
tion of highly skilled legionary footballers was determined,
taking into account the indicators of the current UEFA rank-
ing (for national championships or professional leagues).

Group A. The Serbia national team: in the entry form,
there are 24 legionnaires representing professional football
clubs of different countries (Italy (3) - 7 (29.20%); Spain (2) -
6 (25.00%); Portugal (6) — 3 (12.50%); France (5) - 3 (12.50%);
England (1) - 1 (4.16%), Germany (4) - 1 (4.16%), the Nether-
lands (7) - 1 (4.16%), Poland (27) - 1 (4.16%), Russia (10) — 1
(4.16%)). The Portugal national team: in the entry form, there
are 18 legionnaires who represent professional football clubs
(England (1) - 9 (50.00%); France (5) - 3 (16.67), Spain (2) - 3
(16.67%); Germany (4) - 2 (11.11%); Italy (3) - 1 (5.55%)).

Group B. The Spain national team: 12 legionnaires
(England (1) - 10 (83.33%); Portugal (6) - 2 (16.67%)). The
Sweden national team: 17 legionnaires (England (1) - 5
(29.41%); Italy (3) — 4 (23.53%); Germany (4) - 2 (11.77%),
Spain (2) - 2 (11.77%); Scotland (9) - 1 (5.88%), the Neth-
erlands (7) - 1 (5.88%), Norway (21) - 1 (5.88%), Russia
(10) - 1 (5.88%)).
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Group C. The Switzerland national team: 21 legion-
naires (Germany (4) - 12 (57.14%); France (5) - 2 (9.53%),
Italy (3) - 2 (9.53%); Turkey (18) - 1 (4.76%), Greece (19) - 1
(4.76%), Portugal (6) - 1 (4.76%), Scotland (9) - 1 (4.76%),
England (1) - 1 (4.76%)). The Italy national team: 4 legion-
naires (France (5) - 3 (75.00%); England (1) - 1 (25.00%)).

Group D. The France national team: 16 legionnaires
(England (1) - 5 (31.25%); Germany (4) — 4 (25.00%), Italy
(3) - 4 (25.00%); Spain (2) - 3 (18.75%)). The Ukraine na-
tional team: 7 legionnaires (England (1) - 2 (28.60%); Bel-
gium (13) - 1 (14.28%), Hungary (28) - 1 (14.28%), Italy
(3) - 1 (14.28%), Portugal (6) — 1 (14.28%), Poland (27) - 1
(14.28%)).

Group E. The Belgium national team: 21 legionnaires
(England (1) - 6 (28.58%); Germany (4) - 4 (19.04%);
Spain (2) - 3 (14.29%), France (5) - 3 (14.29%); Italy (3) - 2
(9.52%); Portugal (6) — 1 (4.76%), Turkey (18) - 1 (4.76%),
Qatar - 1 (4.76%)). The Wales national team: 18 legionnaires
(England (1) - 15 (83.33%); Italy (3) — 2 (11.11%); Germany
(4) - 1(5.56)).

Group E The Denmark national team: 20 legionnaires
(England (1) - 7 (35.00%); Italy (3) - 5 (25.00%); Germany
(4) - 3 (15.00%); Spain (2) - 2 (10.00%); France (5) - 1
(5.00%), the Netherlands (7) - 1 (5.00%), Turkey (18) - 1
(5.00%)). The Scotland national team: 16 legionnaires
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Table 3. Summary indicators of participation of highly skilled legionary footballers in the 2022 World Cup group stage

qualifiers, n = 288

Championship (league, association),
UEFA ranking (*)

Legionnaires, n

Legionnaires, %

England (1)
Spain (2)
Italy (3)
Germany (4)
France (5)
Portugal (6)
Total:

96 33.22
26 8.99
51 17.65
39 13.49
24 8.30
16 5.54
252 87.50

(England (1) - 14 (87.50%); Belgium (13) - 1 (6.25%), Cy-
prus (17) - 1 (6.25%)).

Group G. The Netherlands national team: 16 legion-
naires (Italy (3) - 5 (31.25%); England (1) - 3 (18.75%);
Spain (2) - 3 (18.75%), Germany (4) - 3 (18.75%); France
(5) - 1 (6.25%), Belgium (13) - 1 (6.25%)). The Turkey na-
tional team: 13 legionnaires (France (5) — 4 (30.77%), Italy
(3) - 4 (30.77%); England (1) - 3 (23.08%); Belgium (13) - 1
(7.69%), the Netherlands (7) - 1 (7.69%)).

Group H. The Croatia national team: 18 legionnaires
(Germany (4) - 6 (33.34%); Italy (3) - 4 (22.24%); Eng-
land (1) - 3 (16.67%); France (5) — 1 (5.55%); Spain (2) - 1
(5.55%), Russia (10) - 1 (5.55%), Scotland (9) - 1 (5.55%),
Turkey (18) - 1 (5.55%)). The Russia national team: 4 legion-
naires (Germany (4) - 1 (25.00%), Italy (3) - 1 (25.00%),
France (5) - 1 (25.00%), Turkey (18) - 1 (25.00%)).

Group I. The England national team: 3 legionnaires
(Italy (3) - 2 (66.67%); Spain (2) - 1 (33.33%)). The Poland
national team: 25 legionnaires (Italy (3) - 8 (32.00%); Eng-
land (1) - 7 (28.00%); Germany (4) — 4 (16.00%); Greece (19)
- 2 (8.00%); France (5) - 1 (4.00%), the USA - 1 (4.00%),
Ukraine (11) - 1 (4.00%), Russia (10) - 1 (400%)).

Group J. The Germany national team: 7 legionnaires
(England (1) - 4 (57.13%); France (5) - 1 (14.29%), Spain (2)
- 1(14.29%), Austria (8) - 1 (14.29%)). The North Macedo-
nia national team: 8 legionnaires (Croatia (15) - 2 (25.00%);
Spain (2) - 1 (12.50%), Italy (3) - 1 (12.50%), Ukraine (11)
-1 (12.50%), Moldova (33) - 1 (12.50%), Turkey (18) - 1
(12.50%), Sweden (23) - 1 (12.50%)).

Based on the obtained results, the summary indicators
of highly skilled legionary footballers were calculated, taking
into account their participation in foreign national champi-
onships (professional football leagues) (Table 3).

In addition, 36 legionnaires who participated in the
2022 World Cup group stage qualifying matches represent
professional football leagues from 17 countries: the Nether-
lands, Austria, Scotland, Russia, Ukraine, Belgium, Croatia,
Cyprus, Turkey, Greece, Norway, Sweden, Poland, Hungary,
Moldova, Qatar, the USA. In these championships (profes-
sional football leagues), there are from one to six athletes,
which is a range of values from 0.34 to 2.08%.

Discussion

The experimental data given in Table 1 may point to a
statistical relationship between the indicators of the UEFA
ranking for the national championship (professional league,
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association) and the indicators of the competitive activity of
highly skilled footballers — participants of the 2022 World
Cup group stage qualifiers. Most of the national teams that
placed first in their qualifying groups (Table 2) have a high
UEFA coefhicient for the national championship: national
teams of England (95.096; ranking — 1); Spain (85.713; rank-
ing - 2); Germany (66.784; ranking - 4); France (49.915;
ranking - 5); the Netherlands (39.900; ranking - 7). In addi-
tion to them, the winners of the group stage qualifiers are the
teams with lower UEFA coeflicients for the national cham-
pionship: Serbia (29.375; ranking - 12), Belgium (29.000;
ranking - 13), Switzerland (27.925; ranking - 14), Croatia
(25.400; ranking - 15), and Denmark (24.175; ranking —
20). At the same time, the following tendency is observed:
in the entry forms of national teams with high UEFA coef-
ficients, there is, as a rule, a smaller percentage of highly
skilled legionary footballers: the average number of legion-
naires in the teams of England, Spain, Germany, France, and
the Netherlands is 45.05% (with an average UEFA coefficient
- 3.8). In the group of winning teams of the 2022 World Cup
group stage qualifiers with a lower UEFA coefficient (Serbia,
Belgium, Switzerland, Croatia, and Denmark), the average
number of legionnaires is 85.94% (with an average UEFA
coefficient — 14.8).

From the group of teams with a high UEFA coeflicient,
the national teams of Italy (69.045; ranking - 3), Portugal
(47.549; ranking - 6), Scotland (32.700; ranking - 9), Russia
(32.682; ranking - 10), Ukraine (31.400; ranking — 11) won
second places in the qualifying tournaments and received
the right to participate in further qualifying matches. The
Austria national team (34.650, ranking - 8) failed in the
qualifying group stage. The teams with lower UEFA coef-
ficients for national championships (professional leagues)
also placed second in the 2022 World Cup group stage quali-
fiers: Turkey (25.100; ranking — 18), Sweden (22.875; rank-
ing - 23), Poland (15.875; ranking — 27), North Macedonia
(7.000; ranking - 47), Wales (5.500; ranking — 50). There is a
tendency: in the entry forms of the group of national teams
with higher UEFA coeflicients, there is a smaller percent-
age of highly skilled legionnaires: the average number of
legionnaires in the teams of Italy, Portugal, Scotland, Russia,
Ukraine is 39.84% (with an average UEFA coeflicient - 7.8).
In the group of teams that placed second in the 2022 World
Cup group stage qualifiers with a lower UEFA coefficient
(Turkey, Sweden, Poland, North Macedonia, Wales), the av-
erage number of legionnaires is 61.96% (with an average
UEFA coefficient - 33).
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According to the indicators of dual citizenship among
highly skilled football players - participants in the 2022
World Cup group stage qualifiers, there were no statistically
significant differences or linear trends. The highest indica-
tors were observed in the national teams of Wales (9 ath-
letes), Turkey (7 athletes), and Scotland (5 athletes).

In addition, the quantitative and qualitative indicators
of highly skilled legionary footballers who represent the
top European championships (professional leagues) are of
importance. Table 3 shows the indicators of six European
championships (professional leagues), whose players ac-
count for 87.50% of the total number of legionary footballers.
Worthy of note are the indicators of the leading European
professional league: Barclays Premier League (England) -
96 highly skilled players out of 288 (33.22%) legionnaires.
It is likely that these indicators determine successful per-
formance of the English professional football clubs and the
England national team in official international competitions.
Today, Barclays Premier League (England) has the highest
concentration of highly qualified football players in Euro-
pean football championships (professional leagues), which,
indirectly, contributes to an increase in the level of internal
competition and, as a result, an increase in the level of ath-
letic proficiency and effectiveness of the competitive process
(Sobol, Svatyev, & Doroshenko, 2021).

In connection with the above, the controversial issues
regarding the correction of the training of highly skilled
legionary footballers seem relevant. The study by Sushko
(2018) focuses on the need to differentiate legionary foot-
ballers into typological groups when forming national teams:
first team, regular substitution, extended team, promising
reserve. In turn, this differentiation requires taking into ac-
count the factors of the competitive practice of highly skilled
legionnaires at the club level, its quantitative and qualita-
tive indicators: the level of the championship (professional
league), performances in official international competitions
(UEFA Champions League, UEFA Europa League, UEFA
Europa Conference League). A comprehensive analysis of
these factors, taking into account the level of competitive
loads and individual indicators of athletes” recovery, creates
prerequisites for efficient correction of the national team
training (Platonov, 2016, 2018). In addition, this helps to de-
fine a set of information characteristics to specify the start-
ing lineup and players to come off the bench in case a quick
correction of the competitive process is needed (Sushko &
Melnik, 2019). The study by Shchepotina et al. (2021) shows
that this set of information characteristics creates opportu-
nities for managing not only the competitive process, but
also the training of football players in professional football
clubs. This is of relevance when forming national teams.

Conclusions

The analysis of literature data and other information
sources shows that migration processes have an impact on
the development of football at various levels of functioning:
children and youth, reserve, student, amateur, semi-profes-
sional, and professional.

Club migration processes, which are typical of highly
skilled legionary footballers, have an indirect impact on the
formation of national teams.
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Based on the analysis of the materials of the 2022 World
Cup group stage qualifiers, the following trends were identi-
fied: the winning national teams with high UEFA coefficients
have a smaller percentage of legionnaires than the group of
winning teams with lower UEFA coefficients: 45.05% (coef-
ficient 3.8) and 85.94% (coeflicient 14.8), respectively. The
indicators of dual citizenship have no significant impact on
the formation of national teams, although the national teams
of Wales, Turkey, and Scotland showed rather high values -
9 (32.14%), 7 (28.00%), and 5 (20.00%) of football players,
respectively.

Legionary footballers from the top six European leagues
(England, Spain, Italy, Germany, France, Portugal) account
for 87.50% of the total number of legionnaires who partici-
pated in the 2022 World Cup group stage qualifiers.
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Pedepar. Crartst: 8 ¢., 3 Tabn., 28 mKepert.

Mera mOCTimKeHHA — BU3HAYUTU HapaMeTpy KIybHOI
Mirpauii BrcokokpatidikoBaHux QyToomicTiB-«IerioHepis» y
Ipoleci KOMIUIEKTYBaHH:A Hal[iOHaIbHUX 30ipHIX KOMaH[ /I
y4acTi B OiliifHNX MDKHAPOZHNX 3MaraHHsIX.

Marepianu Ta Mmerogu. KoHTuHreHT: 496 BUCOKOKBaIidi-
KOBaHMX (yTOOMICTIB — yYaCHUKIB IPyIOBOrO Bifj6ipkOBOro
TypHipy 4emmioHaty cBiTy 2022 poky.

Pesynpratn. Y ckiagax HanioHaJapHuX 36ipHMX KO-
MaH[-IIEPEMOXKI[IB i3 BUCOKMMM IIOKA3HUKAMU PENTUHTY
UEFA - MeHIIle BiicOTKOBOTO CIiBBifHOLIeHH: (yTOOTICTIB-
«JIETIOHEPIB», HLK y TPyNM KOMaHJI-IIEPEMOXKIIB 13 HIKYM-
My nokasHukamu peiituary UEFA: 45,05% (petitunr 3,8) Ta
85,94% (peritunr 14,8) BignosigHo. [TokasHuKM HOABITHOTO
IpPOMafIIHCTBAa He MAIOTh 3HAYHOTO BIUIMBY Ha KOMIIJIEKTa-
1jif0 HaliOHAJIBHMX 306IpHMX KOMaH[, X04a y 30ipHUX KOMaH[
Yenbcy, Typeuunun ta llloTnanpii 3adikcoBaHo JOCUTD BICOKI

3HadeHHs — 9 (32,14%), 7 (28,00%) Ta 5 (20,00%) dyrdomicris
BipnosigHo. ®yT6OMiCTH-WIerioHepy» 3 MIeCT HailpeiTUH-
TOBIIIMX €BPOIENChbKUX deMIioHatiB (AHris, Icmanis, Ita-
nia, Himeyunna, ®@panmnis, Ilopryrania) cranosnars 87,50%
Bifi 3arajIbHOI KiIbKOCTI QyTOOMCTIB-«/IerioHepiB», AKi 6panu
y4acTh y IPYIOBUX BifbipKOBMX TypHipax 4eMIliOHATy CBITY
2022 poky.

Bucnosknu. IIpouecn Mmirpanii BIMBaOTh Ha pO3BUTOK
¢dyTbOony Ha pisHMX PIBHAX PYHKI[IOHYBAHHS: JUTAY0-I0OHAIIb-
KOTO, Pe3epBHOr0, CTYAE€HTCbKOIr0, aMaTOPChKOT0, HAIiBIIPO-
¢eciitHoro Ta mpodeciitHoro. KiayOna mirparis, ska xapak-
TepHa /I BYCOKOKBaipikoBaHuX GyTOOMicTiB-«Ierionepiy»,
OIIOCEPENKOBAHO BIUIMBAE HAa KOMIUIEKTAI[il0 HalliOHAaJIbHNUX
36ipHIX KOMaHJ.

Kimrouosi cmoBa: ¢yT60s1, Mirparis, peifTIHT, KOMIIIEK-
Tallis, 36ipHa.

Information about the authors:
Sobol Eduard: sobol.apps@gmail.com; https://orcid.org/0000-0002-6351-7272; Department of Physical Culture and Sports,
Zaporizhzhia National University, Zhukovsky St, 66, Zaporizhzhia, 69063, Ukraine.
Svatyev Andrii: 29011973@ukr.net; https://orcid.org/0000-0001-9399-1576; Department of Physical Culture and Sports,
Zaporizhzhia National University, Zhukovsky St, 66, Zaporizhzhia, 69063, Ukraine.
Doroshenko Igor: metallurgl 9u@gmail.com; https://orcid.org/0000-0003-0600-2798; Department of Physical Culture and
Sports, Zaporizhzhia National University, Zhukovsky St, 66, Zaporizhzhia, 69063, Ukraine.
Kokareva Svitlana: kokarevas@gmail.com; https://orcid.org/0000-0002-3435-4929; Department of Physical Culture, Olympic
and non-Olympic sports, National University “Zaporizhzhia Polytechnic”, Zhukovsky St, 64, Zaporizhzhia, 69063, Ukraine
Korzh Nataliya: nata2008korzh@gmail.com; https://orcid.org/0000-0003-0328-200X; Department of Management of Physical
Culture and Sport, National University “Zaporizhzhia Polytechnic”, Zhukovsky St, 64, Zaporizhzhia, 69063, Ukraine

Doroshenko Eduard: doroe@ukr.net; https://orcid.org/0000-0001-7624-531X; Department of Physical Rehabilitation, Sports
Medicine, Physical Education and Health, Zaporizhzhia State Medical University, Mayakovsky St, 26, Zaporizhzhia, 69035,

Ukraine.

Cite this article as: Sobol, E., Svatyev, A., Doroshenko, I, Kokareva, S., Korzh, N., & Doroshenko, E. (2021). Formation of
National Teams Taking into Account the Factors of Football Players’ Club Migration. Teorid ta Metodika Fizicnogo Vihovannd,

21(4), 389-396. https://doi.org/10.17309/tmfv.2021.4.15

Received: 01.12.2021. Accepted: 15.12.2021. Published: 25.12.2021

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

396

TM®B, 2021, Tom 21, N2 4



Hawa poBigka

KEPIBHULITBO AJ14 ABTOPIB

Pemaxuis mpuiimae 1o ApyKy opuriHa/ibHi eKCIlepyuMeH-
TaJIbHI 1 OIVIAOBI cTaTTi 3 Mpo6/IeM (pi3NYHOro BUXOBaHHA
i CITOPTMBHOTO TPEHYBAHHA 3a HAIIPAMKaMMU:

o (isuyHa Ky/IbTypa B IIKOI;

o (disnyHe BUXOBAHHS [iTell Ta MifTiTKiB;

o (isuyHe BUXOBAHHS Pi3HUX IPYII HaCeTIEHHS;

e Teopid Ta METOAMKA HaBYAHHA pyXaM;

e CIOPTMBHE TPEHYBaHHsA JiTeil Ta MOJIOJI;

o (isuyHa Kynprypa B mpodinaxkruni i mikyBauHi 3a-

XBOPIOBAaHb Yy JIiTel Ta MiJIiTKiB;

o Teopis i MeTOxUKa IPOdeCiliHOI MATOTOBKY yUINTe-
751 GisSMYHOI KyIbTYPY;

o MOJeTIOBAaHHA, iHOpMaLiliHi i KOMIIOTepHi TeXHO-
yorii y GpisyYHOMY BMXOBaHHi i cioprTi.

O6c¢ar opurinanpaoi cTarTi — Ho 3000 ciiB (okpim
Ha3By, pedeparis, TabIMIIb/MATIOHKIB, JIETeH], MATIOHKIB,
MIOfSIKM, 3asIBY I1OJO KOH(IIKTY iHTepeciB Ta mocmiaHb),
orAfoBux — o 6000 ciiB, KOPOTKMX IOBIJOMIEHb — JJO
1000 ciB. MoBa crarTi — aHIilicbKa a60 yKpalHCbKa.

OpurinanbHi CTaTTi MUITYTHCA 3a CXEMOIO:

o HasBa CTaTTi (pPeKOMeH/IOBaHa IOBXXIHA He Oibiie
15 criB);

o aBrop (iM’s1, mpisBuile); yHiBepcureT (IHCTUTYT,
aKkajemin);

 BCTYI (ITOCTaHOBKA IPO6/IeMy, aHali3 OCTaHHIX J0-
CITiKeHb i ny6)1i1<aui}7[, rinoTresa IOCTi>)KeHH S, MeTa
DOCIIIKEHH);

o Marepiamm i MeTopy (YYacHMKM JOCTIIKeHHA, Opra-
Hi3allis JOCTiPKeHH A, CTATUCTUYHNI aHaIi3);

e pe3ynbTaTy JOCHi/I>KEHHs;

o 00OTrOBOpPEHHSA Pe3y/IbTaTiB JOCIIPKEHH;

e BICHOBKI;

e BJISYHOCTI;

* 3agBa IOJ0 KOHIKTY iHTepeciBs;

e CIIMCOK JIiTEpaTypu;

o aHHOTaLiA cTaTTi (YKpalHCHKOI, POCIiiCPKOIO Ta
AHIVIIICBKOI0 MOBaMM) 32 CXeMOH0: Ha3Ba pPoOOTH,
mpi3Buine Ta iM’s1 aBTOpa (iB), Ha3Ba yCTaHOBH, MeTa
HOCTiJPKEHH s, MaTepian i METO/IM, TO/IOBHI pe3y/ib-
TaTy FOC/iPKeHHA, BUCHOBKM, KI0YOBi coBa. O6-
car — 200-300 cniB;

e BiJJOMOCTI IIPO aBTOPiB.

Bumornm go posginis pykonucy

TumyneHa cmopiHka

3a3Hava€TbCA 3ar0/I0BOK CTATTi, MepeTiK aBTOpiB, ix
NIPMHANEXHICTh [0 HAaBYaJbHOIO 3aK/Iajy, aBTOPCbKUI
BKJIaJ] y PYKOINC, iHhOopMallisf Ipo aBTOpa-KOPeCIOHeH-
Ta. BuMoru 1o opopMIIeHHS NepeideHNX elleMeHTiB TaKi:

Hasea. 3aronoBoK pyKOMICY HOBMHEH 6yTH KOPOTKIM
Ta iHpopMaTMBHMM. PeKOMeH/[OBaHA JOBXXIHA 3arolOBKa
He 6inbie 15 criB.

Asmopu. ®opma imeni aBTopa — iM's1, 1o 6aTbKoBi (iHi-
mian) Ta npissumnie. B ofHOMY PAIKY HOJAETHCA CHUCOK
aBTOPiB 3 MOBHMUMM iMeHamu, po3fiieHnumMu komoro. ITicia
Ipi3BUIIla aBTOpa Mae 6yTu HoMep, 1[0 03Hauae Ioro Ipu-
HaJIeXHICTh O iHCTUTYIIil, Ta IO3HAYE€HHs aBTOPCHKOTO
BK/IAJTy.
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IIpunanexnicmov 00 HA84ANTLHOZ0 3AKIA0Y. 3 OKPEMOTO
psziKa mopaerbea odilifiHa Ha3Ba HaBYaJIbHOTO 3aKJIafy, 3
AKUM aiTbOBaHUIT aBTOP.

Asmop xopecnondenm. Bxasyerbcst imM’st mpisBuine,
€/IeKTPOHHA IIOLITa

Hanpuxnao:

OCOBJIMBOCTI BIJHOBJIEHHA CIIOPTCMEHIB
3ACOBAMI MACAXY

Onena ITerposa'5®, Tumyp Mupunir*ABcP

'XapkiBcbKuil HallioHA/IbHWIT NIeJarOriYHMI YHIBEpCH-
teT imeHi I. C. CkoBopoau

“XapkiBcbKa fep)kaBHa akafeMis GisndHoi KyIbTypu

ABTOpPCHKMIT BKIIAJ;: A — po3poOKa MeTofoMorii Joci-
mKeHHst; B - 36ip manux; C - cratucTuyHmuii ananis; D - mif-
rorosKa pykommcy; E — 36ip komTis

ABrop xopecmougenT: Tumyp Mupuuii, e-mail:
tmfv@tmfv.com.ua

Bcmyn

ITocmanosxa npobnemu. Bkasyerbcsi OCHOBHE POTH-
piuds, sike 6yae [OCTIIKeHO B pobOTi. AHaII3 OCTAHHIX KO-
caimkeHb i mybmikaniit. inoTesa i MeTa JOCTIIKeHHS.

Mamepianu i memoou

Hns opuzinanvrux cmameti

Yuacnuku Oocniomenns. BkasyeTbca KOHTMHICHT
TOCTiJKyBaHUX.

Opeanizauis 0ocnioxceHHs. BKasyroTbcs METOLM 1 3 SIKOKO
METOI0 BOHY OY/IV BUKOPUCTaHI; IPOLeAYpY JOCIIIKeHHS 1
anTOPUTM ITPOBENEHHA MeJarOTiYHOTO eKCIIEPUMEHTY.

Cmamucmuunuti ananis. BKasyloTbcs METOAM MaTCTa-
TUCTUKH i 3 SIKOI0 METOI0 BOHU Oy BUKOPUCTAH.

HocniKeHHs IOBMHHO MaTy €TUYHE CXBaJeHHA BiJi-
IIOBiHOI YCTAaHOBM 3 MiJIIMCaMy KOMITeTY 3 IUTAHb € TUKIL.
[l eKcrepuMeHTiB, IPOBefeHNX Y Tany3i Gpi3uyHOro BU-
XOBaHHA Ta CIOPTY, aBTOp(M) IIOBMHEH MAaTU CXBaJICHHSA
YCTaQHOBM 15t Iy OIiKallii eKCIIepUMeHTaIbHUX JAHUX.

Lns oensoosux cmametl

Mamepianu ons ananizy. BKasyooTbcst XapaKTepUCTUKN
IOCTiIKeHb, 110 6yayTh BinibpaHi mis aHamizy. 3a3Hada-
I0TbCA yci mKepena iHdopMaril (Hanpukian, 6a3u faHKX 3
JlaTaMJ BUCBIT/IeHH:) IIiJ] 4ac IOIIYKY Ta JaTX OCTAHHBOTO
nomyKy. HajjaeTbcsa moBHa cTpaTerisi e1eKTpPOHHOTO II0-
HIYKY LOHAlIMeHIIIe /ISt OfHiel 6asy maHmx, o6 il MOXKHa
6y/10 IOBTOPUTH.

Opeanizayis docnionmenns. OoOpMyIIOITCS IpaBuIa
Bigbopy mocmimxeHb. OMMUCYETbCS CIOCIO BUTYYEHHA fa-
Hyx. IlepepaxoByloTbcsA Ta BM3HAYAIOTHCA BCi 3MiHHI, 1A
AKUX IIYKAIUCA JaHi.

Memoou ananiszy. Onucynrbcsa MeTogyu 06pobxu na-
HIX Ta 00’ €THAHHS Pe3y/IbTaTiB JOCiIXKeHb.

Pe3ynemamu docnioxeHHA

Hns opuzinanvrux cmameti
Pesynbratyt ROC/IifKeHHs MOBUHHI Oy Ty NpefcTaBIeH]
y Tab/IMIAX i onucaHi B JIOrivHiil MOC/IiOBHOCTI B TEKCTi. Y

397



ISSN 1993-7989 (print). ISSN 1993-7997 (online). ISSN-L 1993-7989. Teopia Ta meToanKa ¢i3vyHOro BuxoBaHHs. Tom 21, N2 4

TAOMLAX HABOIATHCS Y MIEPIIOMY CTOBOUMKY HOMEP TeCTy
(1) mani HasBa TecTy (2), yMOBM TecTyBaHHA (3), KIIbKicTh
y4acHUKIB pocmimxeHus (4), cepenne apudmeruydse (5),
CTaHfIapTHe KBajipaTU4He BifixmieHHs (6) eKClepuMeH-
TaJIbHOI TPy, cepefHe apupmeTyHe (7), CTaHZapTHE
KBaJlpaTH4He BigxmaeHHA (8) KOHTPOIbHOIL IPYIN, CepefHE
apudMeTHYHe Pi3HUI PEe3yAbTATIB TECTYBAHHS eKCIEPU-
MEHTaJIbHOI i KOHTPO/IbHOI Ipynu (9), GaKTIYHe SHaUEHHS
t-xpurepito (abo iHmoro nokasuuka) (10), pakruuHe 3Ha-
yeHHs p (11).

V TexcTi mocmmandsa Ha Tabnuii 0608 a3Kk0Bi. He crmip,
MOBTOPIOBATM B TEKCTi Bci maHi 3 Tabmmupb abo rpadikis.
Heo6xifHo akueHTyBaTy yBary Ha CTaTUCTUYIHO JOCTOBIp-
HUX 3MiHax pe3y/lbTaTiB TeCTyBaHHS Ta IIOKa3aTU Xapak-
TepHi TeHAeHUii AuHaMiku. Bxasyiite ¢pakTu4Hi 3HaYEHHA
P V IBOX IeCATKOBMX 3HaKax, 3amucyiite "p = 0,25", a He
"p > 0,05". Pesynbratu aHajisy cTaTMCTUYHOI 3HAYYIIOCTI
JVHAMIKM Pe3Y/IbTaTiB IIOBMHHI CyIIPOBO/I)KYBATICSA ITOKa3-
HUKaMU, 110 BKa3yI0Th Ha BeM4NHY epeKTy BTpydaHHs (9)
a60 foBipyi iHTepBaIM Pi3HMUII.

Crip 06MeXnTH KibKicTh TaOMMIb i MamoHKiB (rpadi-
KiB) 710 IIeCTu.

JIns oensgoosux cmametl

Hasopurbcs KinbKicTh NepeBipeHNuX JOC/Ii/IKeHb, OLi-
HEeHMX Ha IIPUJIATHICTD Ta BKIIOYEHVX 0 OI/IARY. [ Kox-
HOTO JOCIIi/IKEHH: NOIAI0ThCS XapaKTePUCTUKM, 32 AKUMMU
Oy/u BUTy4eHi flaHi Ta HABOJATLCA umraty. [ Bcix pos-
IJIAHYTUX Pe3y/IbTaTiB, [IA KOXHOTO JOCI/KeHHS HaBO-
JATHCA: NPOCTI MiJICYMKOBI laHi I KOXKHOI TPYIIN aHaJIi3y
Ta OLIIHKM MOYK/JIMBYUX HAC/IiJIKiB.

062080peHHs pe3ynemamis 00CioKeHH:

Hns opuzinanvrux cmameti
e OIJISAJ OCHOBHOI TilIOTE3M;
o 0OrOBOpPEHHs BIUCHOBKIB: TOPIBHAHHS 3 JAHVMI ITy-
6JTiKallill, JOTUYHMMU [0 TEMU CTATTi HaBeLeHUMU
y BCTYIi pyKonucy;
o MipKyBaHHA HIOf0 MOXJIMBOCTi MPAaKTUYHOTO 3a-
CTOCYBAaHHS PE3y/IbTaTiB;
o OOrpyHTYBaHHS i KOMeHTapi OO0 Ba>K/INBOCTI BU-
K/IaJIEHUX Pe3yNbTaTiB JOCTiKEHHS;
e BICHOBOK IPO INEPCHEKTUBM TOAANBUINX JOCIi-
IPKEHb, IKUI TPYHTYETHCS Ha MaTepiajaxX JUCKYCIl.
Jns oensgoosux cmameil
VY3arajibHEeHHA OCHOBHUX BVMICHOBKIB 3 BpPaXyBaHHAM
HaJillHOCTi JJOKa3iB [I/i1 KOXKHOTO TOJIOBHOTIO pe3ysbTa-
Ty. O6roBOpeHHsT 0OOMEXeHHs Ha PiBHI JOCTIMKEHHS Ta
Ppe3y/IbTarTiB.

BucHosku

BucHoBky moBuHHI BigoOpaxkatu pesynbratu i 6yTu
0B’ s13aHi 3 MeTO0 HocmimpkenHs. CIIifi yHUKAaTH BUCHOBKIB,
AKI He MATBEPIKYIOTbCA OTPUMaHUMU JaHUMA.

BosyHocmi

Bxasyerbcs TeMa TOCTI/IKEHHA 3a AKOI0 BUKOHAHA Po-
6oTa, HOMep Aep>kaBHOI peectparnii. Hanpukmag: Jocrmi-
I>KEeHHs BUKOHAHO 3TiJHO I/IaHy HayKOBO-IOCIiAHOI po6o-
T MiHicTepcTBa OCBiTH i HayKM, MOJIOZI i CIOPTY YKpainu
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3a TeMol0 13.04 «MopenoBaHHA NPOLeCy HABYAHHA Ta PO3-
BUTKY PYXOBMX 3Hi6HOCTel y miteit i mimmiTkiB» (2013—
2014 pp.) (Homep mep>xaBHOI peectpanii 0113U002102).

KoHepnikm iHmepecis

Hanpuknag: ABTOpM 3asABIATD PO BifICYyTHICTb KOH-
¢rnikTy iHTEpeciB.

Jlimepamypa

Kinpkictp mocumanp — He MeHme 30. IlepeBakHa
6i/bIIICTh MOCWIAHD IIOBMHHA BKJIIOYATU B cebe MOCHIi-
IKEeHHS, oIy6TiKoBaHi B HAyKOBUX XXypHasnax, 6ymb mac-
Ka, 0OMeXXTe Ki/IbKiCTh iHIIMX TUIIB IMOCHIaHb (KHUT, Ma-
TepianiB koHdepeHLil Tomo) Ko 5 i menmre. byxnp yacka,
3MEHIUITh KiNbKiCTb MOCH/IaHb, He OIyO/1iKOBaHMX aHITIIi-
CbKOI0O MOBOIO, i, IK IIPaBU/IO, YHUKATE TUX, 1JO HE Ma-
I0Tb, IIPMHAVIMHI, aHIJIIICbKOro TekcTy. InenTndikatopu
DOI neobxigni s Beix onmaiu-my6mikanin. Jast DOIs
BUKOPUCTOBYIiTe TOBHY Ppopmy URL-ampecn (Hampukmap,
https://doi.org/10.17309/tmfv.2018.3.01).

[Mocunanus opopmisoThes 3a crangaprom APA, mo-
MAETDbCA Y IIOPAAKY UUTYBAaHHA, HE HYMEPYETHCA.
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nOpﬂAOK nogaHHA pykonucy

Pepakuia npuiiMae cTaTTi BUKIIOYHO Yepe3 BUIABHIIY
onnaiH-cuctemy (https://tmfv.com.ua).

Hapcunanns craTti nepegbadae I ATh KPOKIiB.

Kpox 1. Hagatn nonepenHio indopmalito mpo Bamr Ma-
tepian. IIJo6 meperiTu [0 KPOKy 2 HATUCHITh Ha KHOIKY
«36epertit Ta IPOLOBXKUTI».

Kpox 2. JInsa saBaHTa)KeHHS BAalIOTO MaTrepiany BU-
6epith «TekcT cTaTTi» i HATUCHITD KHONKY «3aBaHTaXXM-
i1 aivn». [Ticna 3aBaHTaXKeHH: (ajlly HaTUCHITb KHOIIKY
«IIpopmoBxmntu». Komn Bu saBaHTakmTe yci Bamri daiinmu
HATUCHITD «3aBepuInTy». Ilic/ig moBepHeHHS A0 CTOPiHKNU
«ITomaTy cTaTTIO» HATUCHITD «30€PerTi Ta MPOJOBXKITI».

Kpox 3. HeobxigHo fomatu MeTafgaHi yKpaiHCbKOIO, Po-
CiJICBKOIO i aHI/IiIIICPKOI0O MOBaMM. 3arojIOBOK, aHOTallis,
aBTOPY, KIIIOYOBi C/I0Ba, HOCHIaHHA (Ieplie HOIe — JIaTH-
HUIIA, OpYyTe II0JIe — KMPYJINALA)

Apropu. [Iy1s1 Bcix aBTOPIB CTATTI JOAIOTD TaKy iHPOP-
maniro: Im's, npisBuiie; KoHTakTHa iHpopmaris; ORCID
ID; micie poboTtu Ta 6iorpadiuna mosingka (mimposgin,
aZipeca HaBYaJbHOTO 3aK/aJy, €IeKTPOHHA afipeca aBTO-
pa) — yKpaiHCBKOIO, pOCiICPKOIO Ta aHIVIIICBKOIO MOBaMIL.

Kpox 4. IlifTBepKeHHsA TOTOBHOCTI 3aBEpIINUTHU IO-
HaHHA. SIKII0 BM TOTOBI 3aBEPLIUTHU IOJAHHSA, HATUCHITH
OK.

Kpok 5. Ilogannsa Marepiany 3aBepiueHo! Pemakropa
IIOBiZJOMJIEHO IIPO Balll MaTepiaJr.
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