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Abstract

The conducted studies were aimed at identifying rtfest important coordination motor skills (CMS) argo
junior footballers playing as the goalkeepers ab agedefining the impact of physical activity oaung players’ CMS.
In this study there were used seven tests, whiate w&ble to asses in comprehensive and objectivessagn most
important CMS of football players.

The studies were conducted with the participatib2& goalkeepers form the Polish leagues of tts, fgsecond
and third league, who played in junior teams in20&5/2016 season. Statistica 10.1 PL program wes in statistical
calculations as well as discriminative function lgas and one-way analysis of variance (ANOVA). Tdaminant
CMS in young footballers playing as goalkeepersewspatial orientation, coupled motion, adaptatiod displacement of
movement actions as well as, to a lesser extemtskietic differentiation of movements. The highegel of CMS the
goalkeepers achieved in the main part of traininthe situation of the highest training load. lbskl be continued to
monitor the level of CMS of goalkeepers, takingiatcount the type of exercise that focuses onldeie particular
motor skills.
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Anmkeii Copoxa. HaiiBaxuBimi HaBHYKH PyXoBOi KoopauHamii mig 4ac miqroroBku roJkinepis. [IpoeneHi
JIOCIIIIDKEHHST CIPSAMOBAHO Ha BHSBJIEHHS HaHBAKJIMBIIINX KOOpAWHALiMHUX pyxoBux HaBuuok (KPH) dyrGomicTis-
FOHIOPIB, SIKi € TOJIKIIIEPaMH, a TAKOK BU3HAYCHHS BIUIMBY (iznuHoi aktiBHOCTI CMS (hyTOO0MmCTIB-FOHIOPIB. 3aCTOCOBAHO CIM
TECTIB, 3a JOMTOMOTOI0 SIKUX 00’ €EKTUBHO OIliHEHO ciM HanBaxmBimux KPH ¢yToomicTiB-foHiOpiB.

JlocmimKkeHHsT TPOBOIMIN 3a ydacTio 26 ronkinepis 30ipaux Iosbimi mepiroi, Ipyroi Ta TPeThOI JIr, sIKi rpaiu B
KOMaH 1aX-FoHiopiB y ce3oni 2015/2016pp. 3acrocoBano cratrctuky 10.1mporpamu PL 1y cTaTHCTUYHKMX pO3paxyHKiB, a
TaKOX JAJIS aHaNi3y OUCKpUMiHAUifHUX (GYHKUIH Ta omHOCTOpOHHBOTO aHamizy mucnepcii (ANOVA). ominyrodumu
KPH ¢yTt6oicTiB-10HIOpiB, BUCTYNAIOYNX Y POJI TOJKinepis, OyiIM MpocTopoBa OpieHTalisl, CIApEeHUH pyX, aganTamis
Ta 3MIIEHHS Ai{ Mg 4ac pyxy, a TaK0X MEHIIOI0 Mipoto KiHecteTuyHa audepeHuiaris pyxis. HaiiBumnii pisens KPH
y TOJKINEpIB JOCATa€ThCs B OCHOBHIM YacTHHI TPEHYBaHb y CUTyauii 3 HaWBUILUM TPEHYBAJIbHUM HABAHTAXKCHHSM.
[otpibHo mnponomxyBarn crexkutu 3a piBHeM KPH y ronkinepi, ypaxoBytouw Ti BuAM (I3WYHUX BIIpaB, LIO
30CepePKeHI Ha PO3BUTKY NEBHUX PYXOBHX HaBHYOK.

Kuio4oBi ci1ioBa: koopauHaIlisi pyxoBUX HaBUYOK, pyTO01, BOpoTapi.

Amnjkeii Copoxa. BaxHeiinme HaBbIKH TBUTaTeJIbHOW KOOPAMHAIIUY MPH MOAT0TOBKe TOJIKUIepoB. [IpoBeneHHbIC
HCCIIC/IOBAHNSI HATIPABJICHBI HA BBISIBJICHHE BAXKHEHINMX KOOPIWHAIMOHHBIX MBHrareibHbix HaBbikoB (KJH) dyrGommctos-
IOHHOPOB, KOTOPHIE SBIISFOTCS TOJIKMIIEPAMH, a TaKXKe OIpesesieHne BIvsHIA ¢usideckoit aktuBHocTH K/IH ¢yrbommcTos-
IOHHOPOB. B 3TOM mCCIenoBaHNM TPUMEHEHO CEMBb TECTOB, C MOMOIIBI0 KOTOPHIX OOBEKTUBHO OIEHEHBI CEMb Ba)KHEHIIIHX
KIH ¢yT0oarcToB-FoHHOPOB.

HccnenoBanus npoBoAwn ¢ ydactueM 26 rojkunepoB cOopHbIX [losbpim nepBoif, BTOpOi M TpeThel Jnr, KOTOpble
Urpaiy B KoMaHmax-toHuopoB B cesone 2015/2016r. [Tpumenennas cratuctuka 10.1nporpammer PL st cTaTHCTHYSCKHUX
pacyeToB, a TaKKe ISl aHaIM3a TUCKPUMHUHALMOHHBIX (YHKLUHA U omHOCTOpoHHero ananmmu3a aucnepcun (ANOVA).
Jomunnpyronmmu KHJI ¢yT6onucToB-10HHOPOB, BBICTYNAIOIIMX B POJM TOJKUIIEPOB, OBUIM IMPOCTPAHCTBEHHAs
OpUEHTalysl, CIApeHHOE ABMXXEHME, aJalTalys U CMEIeHHe NeHCTBUIl BO BpeMs IBIIKEHHsS, a TAaKKe, B MEHbILIEH
CTETNeHH, KHHeCTeTHIecKast auddepeHnnanus aAprwkeHnid. Cambiii BeIcOkui ypoBeHb KJIH B roskumepoB mocturaetcst
B OCHOBHOI 9acTH TPEHHPOBOK B CHUTYAIlMX C BBICOKMM TPEHHPOBOYHBIM Harpys3kam. Hy»XHO mpoaomkaTh ClIequTh 3a
ypoBHem KJ/IH B ronkwmepoB, yduThIBas BHABI (DH3WYECKUX YIPAKHEHHH, KOTOPBIE COCPEIOTOYEHBI HAa Pa3BUTHH
OTIPE/ICIICHHBIX IBUTATEIFHBIX HABBIKOB.

Ki1roueBble cji0Ba: KOOPIMHAIMS IBUTATEIFHBIX HABBIKOB, (hyTOOI, BpaTapu.

Introduction. Identification of young football talents has alwasused and still arouses great interest
of people associated with this sport disciplinee Thimary goal of monitoring the development of pgu
football players is to predict future results andetast development processes aimed at achievitgsslin
adult competition (Reilly and others 2000).
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In order to distinguish talented players, in additto observation and analysis of technical antictzc
skills that are very essential in football, there also studied anthropometric, physical and mfgatures,
including CMS (Buchheit et al. 2012).

Long-term forecasting of future sport results ofiyg players is a complicated task due to the need t
use multivariate indicators (Carling et al. 2009)s believed that at the stage of the forecasieselopment,
special attention should be paid to the physicéliac of future players at the age of 6-12. Playarho
perform different physical activities at a lateagt of development need less time for specializdimg,
which directly affects the high sport level (Baletral. 2003). A comprehensive training, rather tearly
specialization, has an influence on the developroénhotor skills that embrace perceptual and playsic
factors (Cote et al. 2009), including general matmordination so important in football, spatialeration,
body balance and other control mechanisms of bodyupe (Bobbio and others 2009).

There are numerous studies verifying football skilvhich provide evidence that the world’s elite
football players are characterized by excellentsptal and motor skills (Reilly, 2003), technicalesn
(Bradley et al. 2013) as well as unique featurepasteption, which is directly related to makingtfand
accurate decisions (Roca et al. 2013; Sarmentb 20&4; Furley and Memmert 2015). It has been show
that high physical and motor activity of playergeuo a higher degree increases their ability &aljot and
react to various situations during the game, inalgidhose difficult ones (Bishop et al. 2013; Wea#laand
Norton 2014).

It has become common to publish characteristiggafiessional players (Barros et al. 2007; Bloordfiel
et al. 2007; Bradley et al. 2009; Dellal et al. 20Di Salvo et al. 2007; Rampinini et al 2007; Waatcal.
2008), whereas studies assessing different chastitte of young players are significantly limiteshowing
deficiencies in systematic recording, what affdbis proper tracking of player's development (Gilagt
2007; Le Gall et al. 2010; Malina et al. 2004).

Therefore, it is becoming more and more importantdnduct studies, which aim at analyzing various
parameters related to the development of youngepdagt different stages of their careers. Thes#iesu
would help to identify and, consequently, help iodel development.

The aim of this work was to identify seven most amipnt CMS among junior footballers, playing on
the position of goalkeeper. The purpose of thaesgiet was also to determine the impact of phystfalt,
applied to young players in the form of specialiaedobic training of high intensity, on their CMS.

Material and Methods. In this work there was used a battery of tests ldpeel by Ljach and
Witkowski (2004), which provide a comprehensive abfective assessment of seven most important CMS
of football players. Out of 23 most reliable testsl indicators for assessing the leading CMS itbfal for
the purpose of this study there were used onddestach of seven coordination skills: 1. Test thegesses
the ability to sense the rhythm of movement whighsists in rolling the ball on time with a leadifompt. 2.
Test assessing the ability to maintain the balamtgch consists of standing on one foot with kegpine
ball on the other leg. 3. Test assessing the whiitkinetic differentiation of movements, consigtiin
hitting the ball to the goal. 4. Test assessesability to adjust and switch movement activitigsydlving
running with circling the poles while running thallb 5. Test assessing the ability to combine (tiogpthe
movements, which is a slalom between the poles mitiming two balls at the same time. 6. Test agsgss
the ability of fast reaction that consists on stogghe rolling ball with the foot. 7. Test to assehe ability
of spatial orientation, which consists in runninoghumbered balls.

There were examined 26 footballers, playing onpibstion of goalkeepers in the first, second ami th
league. The studies were conducted in the 2015/2@a8on. The average age of examined players was
17,21 + 3,21 years old, the body height was 18%,2220, the body weight 72,54 + 3,34, and professio
internship with specialization in goalkeeper posith.28 + 2.76.

There were conducted three test samples. Beforérgih@éest sample, goalkeepers were subjected to a
short warm-up, which consisted of a short low-istgnrun, gymnastic exercises and stretching egesci
The warm-up aimed at preparing players to test &sgs well as preventing injuries.The goalkeeperde
their first test after the warm-up and short (up tminutes) rest time. The second test was condwdter 60
minutes of intensive training, which consisted efethding shots to the goal with a fall and withduh
series of 10 shots with intervals between serias did not allow for full rest. The third samplest¢ook
place after another 20 minutes of oxygen trainindg 40 minutes of regenerative training with eleraasft
stretching exercises.

Statistica 10.1 PL was used for statistical analgsid discriminant function analysis. There wadiagp
a classification function in the form of calculatiof coefficients that were defined for each forngedup.
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Prior to conduct analysis, there was examined waritite normality by checking each variable formak
distribution. It was assumed that the matrixesasfables’ variances were homogeneous in groupsr Rri
the use of one-way analysis of variance (ANOVAg, tiormality of distribution of variables and homogity of
variances were checked.There was used a test fimmdst — hoc group of Tukey's HSD (Honestly Sicamit
Difference) tests. It was appliedin order to chbekween which averages appeared significant diftere
Statistically significant were differences of avgza, of which probability of randomness was leags th,05.

Study Results. In the created model there were found four of sepmposed to the analysis tests
determining particular coordination skills: spadakentation, movement coupling, adaptation anplat®ment of
movement activities and kinesthetic differentiatioh movements. Beyond the model there were tests th
assessed coordination skills such as sense ofmhgftimovement, dynamic and static balance as wedpaed of
reaction by trying to stop the rolling ball withetfoot

The created model showed high discriminatory valdgat proves the validity and legitimacy of using
these tests that assess coordination skills fokgepers. Wilks's Lambda value for this model antedrto
0,201, whereas in the case of particular coordinatkills tested, it did not exceed 0,300.

The created model of discriminative function indézhthat the most important coordination skill agion
examined goalkeepers was spatial orientation. €sedonsisted of running to numbered balls, wheratw
counted was the time of running the test with namig the rules set. The value of classificationction
was significantly the highest at p = 0,005 in tlesec of a third test sample completed after thereenti
goalkeepers’ training, compared to the previousgamples, which amounted to respectively 191,85%he
first test and 187,19 for the second test. Theltesd table 2 indicate that the shortest time 460sec) of
covered distance, at p<0,001, was achieved indBe of the second test sample performed after #ie m
part of the specialized training of goalkeepersilevim the first test sample it was 10,91 sec. 40®4 sec.
in the third test sample.

Also the high values of classification function wefemonstrated in the case ofcoordinationskillagch
combining movements. The test consisted of a slddetween the poles with running two balls at theesa
time. There was assessed the time, specified itettethat was necessary to cover the distandesuhject
to its correctness. Similarly to the previous exadi coordination skill, also while determining the
importance of combining movements, the highestiogmt value,at p=0,022, was obtained in the aafse
the third test sample (127,85), as compared tdirstetest sample (134,09) and the third one (338, This
was also reflected in the average time needed vercparticular test samples, where significantlg th
shortest time was achieved by players in the sesanple (5,16 sec) at p=0,008, while in the fieshgle it
was 5,49 sec and in the third 5,76 sec.

The third most important in terms of classificatifunction were coordination skills related to the
assessment of the ability to adapt and displaceement actions, involving circling the poles whilaning
the ball with the foot. In the case of this tekere were no significant differences in the sizelagsification
function between individual samples, although treamlengths of time were significantly higher ie ttase
of the second sample (9,62 sec) and the firs(®@f& sec) at p=0,015 , in relation to the thinhgia (10,28 sec).

In the model there were also found coordinatiofisskuch as kinesthetic differentiation of movensent
(ball feeling) that were assessed by hitting thetbahe goal, and the result was the sum of podaiitained
from 10 ball hits with the leading foot. The playaybtained significantly higher values of classifion
function at p=0,014 in the second test sample {388 the first one (3,59), comparing to the thast 1,71.
There were also significant differences in the agerpoint value, at p<0.001, which the playersquaréd
in the first (4,46) and the second (4,39) test sapgmmparing to the third one (2,18).

Summary. The conducted studies allowed to identify the nogtortant CMS among junior footballers
who play on the position of the goalkeeper. It whswn that out of seven leading CMS, spatial ocsiteor
appeared to be the most important. It seems tigtekbt is most closely related to behaviors ofliggepers
on the field, during the match and training. Irsttést, the shortest execution time has occurréueiisecond
test sample, which may indicate that displayingeheoordination skills to the highest extent appaarediately
after physical effort of high intensity that istimee culmination phase of training. The importantéhis CMS is
related to the behavior of the player on the pitstduring the game there are required, espeaiatlyei case of
goalkeepers, outstanding abilities of spatial taign. These are related to tracking the balindutihe game, while
moving and changing position of players of the @md opposite teams as well as to the speed of gteroeof
dynamically changing situations on the pitch anel position of player's body in moments of goalketpe
interventions.
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Tests for the Leading Coordination Skills of Footb# Players

Table 1

Wilks’ Lambda Discriminant Classification Function
Function Model: 0,201; F=5,718;
p<0,001 Order of Conducted Tests
Tests Assessing the Leading 8 o
Coordination Skills 2 o o 29 29 =9
c T G g0 EN g™
- > > S D 5T & T
g L o (2 o 2 o = o
=
Kinesthetic dlffer_entlatlon of 0.273 4.952 0.014* 359 3.08 171
movements (feeling the ball)
Spatial orientation 0,295 6,516 0,0057 191,3 187,1 197,45
Combining (coupling) movementg 0,265 4,343 0,022* 34,09 127,85 136,35
Adaptation and d|sple_19ement of 0.225 1,639 1,639 22.30 22.30 24,57
movement activities
Constant 1332,6 1285,6 14224
*— level of significant difference at p <0.050
Table 2
Average Values of Selected Tests Performed in thr&onsecutive Tests
Order of Conducted Tests
Tests Assessing the Leading =
Coordination Skills P
I (X) (X I (X)
Kinesthetic Differentiation of .
Movements (Feeling the Ball) 16,727 0,001 446 4,39 2,18
Spatial Orientation 10,221 0,001* 10,91 10,46 10,94
Combining (Coupling) Movements 5,533 0,008* 5,49 166, 5,76
Adaptation and Displacement of
Movement activities displacement of 4,712 0,015* 9,67 9,62 10,28
movement activities ch

*— level of significant difference at p <0,050.

The assessment ofcombining movements examined adiesf consisted of a slalom between the poles
with running two balls at the same time is onehaf most difficult from the proposed battery of 28ts. It
requires lots of physical and emotional involvemerst well as outstandingskills of perception and
orientationin space. Coupling of movements appeastiy in the case of goalkeepers due to their tgbili
touse the upper and lower limbs and in the game e often used other parts of the body.

Additionally, as in the spatial orientation tedsaawhile examining the combining of movements the
second sample achieved the shortest time in thewbat can be interpreted as a disclosure ofsskillthe
moment of the highest load of the player duringgém®@e.The third sample that is at the end of #meing,conducted
these two tests at the longest time, which is exjeit to the lowest exposure of examined CMS.
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A test that assesses the adaptation and displateshenovement actions, that has proved to be
important in conducted studies, also belongs ttequomplex in the sense of execution. It is anofreof
that in the case of goalkeepers very importanttlaeabilities related to movement, with complicase
physically demanding interventions, involving mgperts of the body as well as senses related toryisi
sense of space and precision of movement. Alsbearcase of this test, the lowest values occurrstdgftier
the training, when players were tired due to cotetlitraining classes. This may indicate that thelgeper
achieves the highest level of coordination skilthe culmination phase of training, that is at th@ment of
the highest physical activity. After such physie#flort, longer rest does not have a positive inflies on
coordination behaviors, especially on those witmglicated structure.

The results of the study on one hand pointed tantipertance of particular CMS of young goalkeepers’
training, but also forced to consider whether olgi@iresults did not come from the specificity oblgeeper’s
training, aimed at developing those abilities tlvate exposed in the studies. This is the reasonthdme is
a need for further studies that will include théeptation and quality of goalkeepers’ trainingwibuld be
reasonable to compare the results of conductesi west the results of tests conducted on playens fother
positions on the pitch.

Conclusions

1. In the case of goalkeepers the dominant CMS wpatiak orientation, movement coupling, adaptatiod a
displacement of movement activities and kinesthdifferentiation of movements.

2. The goalkeepers achieved the highest level of OMBe main part of training in the situation of the
highest training load. After the end of trainingetlevel of coordination skills decreased signifitaand
there were even lower than those achieved by @ayenediately after the warm up prior to training.

3. There should be systematic monitoring of the |lefejoalkeepers’ CMS, also including the type of
performed exercises that aim at developing indisddiMS.

Application Conclusions

1. The exercises that enhance coordination skilloaflgepers should be performed in the culmination
stage of training, in the situation of the highmstor activity of the players.

2. In the training focused on CMS there should be paidicular attention to exercises that develop
spatial orientation, movement coupling, adaptaéiod displacement of movement activities and kire¢gth
differentiation of movements.
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