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Studia Kinanthropologica, védecky ¢asopis pro kinantropologii. Vydava Jihoceskd univerzita
v éeskych Budéjovicich, Pedagogicka fakulta, katedra télesné vychovy a sportu. Od roku 2019 vy-
chazi trikrat roc¢né. Prispévky jsou pfijimany priubézné. Katedra télesné vychovy a sportu zacala
vydéavat odborné periodikum jiz v roce 1996, které od roku 2000 nese nazev Studia Kinanthropo-
logica a spliiuje pozadavky na recenzovany cCasopis. V roce 2010 Rada pro vyzkum, vyvoj a
inovace zaradila Studia Kinanthropologica na Seznam recenzovanych neimpaktovanych
periodik vydavanych v Ceské republice, které uvedla v oborech Narodniho referenéniho ramce
excelence (NRRE). Casopis je nadale uveden i v aktualizovaném Seznamu recenzovanych neimpak-
tovanych periodik vydavanych v CR v roce 2014. Casopis Studia Kinanthropologica je indexovan
v databézi Medvik — Bibliographia medica Cechoslovaca (BMC), Néarodni lékaiské knihovny Praha.
Dne 29. dubna 2016 byl zafazen do databaze ERIH PLUS (European Reference Index for the
Humanities and the Social Sciences).

Adresa redakce: KTVS PF JU Jeronymova 10, Ceské Budgjovice, 371 15
tel. 387 773 170, fax 387 773 187

Internet: http://www.pf.jcu.cz/stru/katedry /tv/studiaka.html

e-mail: studiakin@pf.jcu.cz

Casopis Studia Kinanthropologica je uréen pro zvefejiiovan{ pivodnich sdéleni, které souvisi s pro-
blematikou sportovni kinantropologie. Cilem je podporovat rozvoj védeckého poznéani v oblasti struk-
tury a funkce cilevédomych pohybovych ¢innosti ¢lovéka, podporovat jejich rozvoj a sledovat ucinky
u ruznych vékovych skupin populace a to v podminkach Skolni télesné vychovy, sportu, sportovniho
tréninku, aplikovanych pohybovych aktivit, fyzioterapie, rekreace, zdravotni télesné vychovy apod.

Studia Kinanthropologica akceptuje prispévky, které dosud nebyly publikovany a nejsou prijaty
k publikovéani v jiném ¢asopisu. VSechny texty prochazeji recenznim fizenim a jsou posuzovany nejméné
dvéma nezavislymi recenzenty. Recenzni fizeni je oboustranné anonymni (redakce si vyhrazuje pravo
na odstranéni udaju identifikujicich autora ¢ recenzenta). Autofi jsou vZzdy vyrozuméni o vysled-
ku recenzniho Fizeni a instruovani k provedeni pripadnych zmén v predlozeném textu. Staté mohou
byt publikoviny v jazyce Ceském, slovenském nebo anglickém. Autor je zodpovédny za odbornou,
jazykovou a formalni spravnost prispévku. O zvefejnéni prispévku rozhoduje redakéni rada se zietelem
na védecky vyznam a oponentské posudky. Za obsahovou a jazykovou spravnost odpovidé autor, autofi
jednotlivych pfispévki.

Studia Kinanthropologica is scientific journal for kinathropology. Since 2019 the journal
is published in three issues per year. The contributions are accepted continuously throughout
the year. In 2010 the Government Council for Research and Development classified journal Studia
Kinanthropologica as a "Reviewed Journal". It is also on the updated list from 2014. Studia Ki-
nanthropologica journal is indexed in the database Medvik — Bibliographia Medica Cechoslovaca of
National Medical library Prague, Czech Republic. Since April 2016 is this journal indexed in
ERIH PLUS database.

The address of editor s office: KTVS PF JU Jeronymova 10, Ceské Budéjovice, 371 15
tel. 4420 387 773 170, fax +420 387 773 187

Internet: http://www.pf.jcu.cz/stru/katedry/tv/studiaka.html

e-mail: studiakin@pf.jcu.cz

Scientific Journal for Kinanthropology is mainly a place for publishing reports of empirical stu-
dies, review articles, or theoretical articles. Articles are published in Czech, Slovak, and/or English
language. The author (senior author) is responsible for special and formal part of the article. All texts
are subject to review process and assessed by at least two expert referees. The review procedure is
authorless. Board of editors decide about article 's publishing having regard to scientific importance
and review process. For content and linguistic correctness is responsible author, authors of individual
contributions.
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INDIKATORY HERNIHO VYKONU A STRATEGIE NA ZENSKE
ELITNI SQUASHOVE UROVNI

INDICATORS OF GAME PERFORMANCE AND STRATEGY AT THE
WOMEN’S ELITE SQUASH LEVEL

J. Carboch, & P. Dusek

Univerzita Karlova, Fakulta télesné vychovy a sportu

Abstract

In squash, various strategic and tactical situations arise where the player has to decide how to react
and what type of shot to choose. The rally pace is not established in squash. The aim is to find out
the game characteristics and rally pace in elite-level women’s squash matches at Professional Squash
Association tournaments. We watched video recordings of women’s matches at the elite level of squash.
In total, we analysed 10014 shots in 11 matches. The average number of shots in the women’s matches
was 12.4 + 2.5, and the tally pace reached 1.39 + 0.05 s. There was no statistical significance between
winners and losers for the rally pace of specific shots. In terms of shot frequency, the female players
hit the backhand shot in 64 % of the cases, and the most common error was when the player hit the
ball too low onto the front wall (63 %). These observed game indicators show the characteristics of
game performance at the elite women’s squash level. In practice, these pieces of information can help
coaches and female players to develop training units and strategies.

Keywords: notational analysis; game performance; tactics; rally pace

Souhrn

Ve squashi vznikaji rizné strategické a taktické situace, kdy se musi hra¢ rozhodnout, jakym
zpusoben na né bude reagovat a jaky typ tderu pouzije. Herni indikator tempa hry neni dosud zaveden
ve squashi a jeho hodnoty nejsou zatim znamé. Cilem je zjistit jaké jsou herni charakteristiky a
tempo hry ve squashovych utkanich na elitni tirovni Zen u turnaji Profesionalni squashové asociace.
Sledovali jsme videozaznamy z utkani Zen na elitni Grovni squashe. Celkem jsme analyzovali 10014
tdert v 11 utkdni. Primérny pocet adert v rozehie ¢inil u zen 12,4 £ 2,5 a tempo hry 1,39+ 0,05 s.
Mezi vitézkami a porazenymi nebylo dosazeno zadné statistické vyznamnosti u tempa hry jednotlivych
uderti. Z hlediska ¢etnosti odehraly hracky uder bekhendem v 64 % piipadii a nejcastéjsi chybou byl
zésah do spodniho autu na predni sténé (63 %). Tyto zjisténé herni indikatory nam ukazuji jaké ma
charakteristiky herni vykon na elitni squashové trovni Zen. Tyto informace mohou v praxi pomoci
trenérim a hrackam pii tvorbé tréninkovych jednotek a strategie.

Klic¢ova slova: nota¢ni analyza; herni vykon; taktika; tempo hry

Uvod

Informace ziskané z nota¢nich analyz utkédni mohou trenériim a hra¢tim pomoci 1épe pochopit a
pripravit tréninkovou nebo strategii pro utkani. Squash hraji dva hrac¢i na uzavieném prostoru kurtu,
kde vznikaji rizné strategickeé a taktické situace. Mezi zédkladni situace ve squashi patii utok a obrana.
Utoéné situace vznikaji diky p¥esnym tderiim k boéni nebo zadni sténé kurtu, kde se mi¢ nejhtie
vybira. Pti kvalitné a pfesné zahraném tderu se miZze naskytnout vyhodna dto¢na situace, ve které
se nejsnaze ziskavaji body. Rovnéz hraci se snazi poskytnout soupefi co nejméné ¢asu, aby se hrac
nestihl vratit do ,,T* zony (stfedu kurtu). Naopak v obranych situacich, kdy souper ziskal prevahu



v rozehte, je tieba zpomalit tempo hry pomalym vysokym tderem a zahrat mi¢ do zadni ¢asti kurtu
tak, aby hrac¢ ziskal ¢as se vratit do ,,T* zony (Langhammer et al., 1999).

kontaktu s raketou od jednoho hrace do kontaktu s raketou druhého hrace) v tenisovych utkanich. To
se v8ak v kazdé tenisové rozehte odviji od kvality podani. Ve squashi existuji rizné typy podani. I kdyz
podéni je dulezity uder, kterym zacina kazda rozehra, tak neni pro zbytek rozehry tak rozhodujici
(napf. jako u tenisu). Je to proto, Ze v elitnich utkanich squashe hra¢ jen zfidkakdy vyhraje bod
vitéznym podanim (Carboch & Strnad, 2017), s ¢imz souvisi i pramérny pocet 13 udert v rozehie
(Huges et al., 2007). Vuckovi¢ et al. (2013) ukézali, Ze doba mezi udery ve squashi u muzi 1,1-1,6 s
zéavisi na tom, v jaké oblasti kurtu byl uder proveden.

Indikatory herniho vykonu ve sportovnich hrach sleduji nejenom hraci a trenéfi, ale jsou i ve
védeckém zajmu. (napf. Abdullah et al. 2016; Abian-Vicen et al., 2013; Carboch et al., 2019; Clemente
et al. 2012; Laffaye et al., 2015), nebo v samotném squashi (Hong et al., 1996; Hughes & Francks,
1994; nebo Hughes & Barlett, 2002), nicméné v tomto sportu ne piili§ ¢asto. Studie zabyvajici se
squashem se zabyvaly kombinacemi tidert, resp. umisténim a typy vSech tdert pii utkani s tim,
7e nejCastéjSim uderem je drive (ider podél stény do zadni ¢asti kurtu) do zadniho bekhendového
rohu soupefe (Vuckovi¢ et al., 2013). Ze strategického pohledu mezi pohlavimi, Zeny hraji dlouhé
vymény vice v defenzivnim stylu obvykle zakonéenymi uto¢nym tderem (Ghani et al., 2016). Nota¢ni
analyza umozni hra¢im a trenéruim diagnostikovat a vyhodnotit jednotlivé prvky hernfho vykonu ve
squashi véetné taktickych a strategickych slozek, ktera mohou byt napomocna pro zlepseni herniho
vykonu. Navic v téchto charakteristikich hry zpravidla byvaji mezi muzi a Zenami ve sportovnich
hrach odlisnosti. Podle védomi autort, neexistuji studie ve squashi, zabyvajici se tempem hry. Na
zékladé vySe zminénych ale existuji studie o tempu hry v tenise, proto chceme zmapovat a zjistit i
tuto proménou ve sportovni hie squash. Cilem je zjistit jaké jsou herni charakteristiky a tempo hry
ve squashovych utkanich na elitni tirovni Zen u turnaji Profesionalni squashové asociace (PSA).

Metody

Vyzkumny soubor

V této studii byla vybrana utkini na zakladé dostupnosti z nejvyssi svétové herni arovné poiradané
organizaci PSA. Celkem jsme analyzovali 10014 tdert v 11 utkani Zen z turnaju: El Gouna 2018,
Allam British Open 2018, CIB Egyptian Open 2020, World Tour Finals 2019, PSA World Champi-
onship 2020). Primérné umisténi ve svétovém Zebiicku bylo 7,5 4+ 6,7 (v rozpéti 1 — 23) a priumérny
veék 27,3 £ 4,5 let. V8echny hracky hraly pravou rukou. Tato studie byla schvélena Etickou komisi
UK FTVS.

Mérici procedury

Data jsme ziskali z videozaznamil porizenych na turnajich, kteréd byla vefejné dostupna na internetu
na youtube.com nebo psaworldtour.com. Kvalita videa byla posouzena jako zcela vhodna pro analyzu.
Veskera utkani méla umisténou kameru za zadni sténou kurtu, takze byla velice dobfe vidét v kazdém
utkani akce obou hrac¢i. Provadéli jsme nota¢ni analyzu ze sledovanych utkani. K tomu byl vytvoren
zaznamovy arch v MS Excel, kde se pomoci klavesovych zkratek zaznamenavaly stanovené proménné.
Zaznamovy arch obsahoval tyto proménné: ¢islo utkani, ¢islo iideru v rozehfe, pohlavi hraci, ¢islo
tderu, ¢as tderu, kdo odehral uder (hra¢ A, B), jméno hrace, stav, podavajici hra¢, typ uderu, typ
chyby a misto zasahu na ¢elni sténé. Pro tempo hry byl méfen ¢as kazdého tderu u kazdého hrace
a tento Casovy interval byl zaznamenan. Celkové tempo hry bylo vypocitano souctem téchto casu
u kazdého hrace v dané rozehie a tato hodnota byla vydélena poctem jeho tuderit v té rozehte. Pfi
opétovném prehrani videa byl k danym hodnotdm pfifazen typ tderu. V nejasnych situacich byl
zéznam zpomalen ¢ opétovné pirehran pro presné ur¢eni dané akce. Z téchto udaju jsme nésledné
ziskaly Cetnosti jednotlivych tdera a chyb.

Vyhodnoceni dat

Zaznam vyhodnocoval jeden hodnotitel, dlouholety hra¢ a zkuSeny trenér squashe. Sledované pro-
ménné byly definovany nésledovné. Typ tdert: podéni — prvni tder rozehry; drive — uder, ktery leti
podél boéni stény do zadni ¢asti kurtu; kros — ader letici do zadni ¢asti kurtu na druhé strané, odkud



byl tder zahran; drop (kratky uder) — ader do predni ¢asti kurtu, ktery je hrany co nejblize tinu
(plechova ¢ara oznacujici spodni aut na ¢elni sténé); volej tder zahrany po odrazu od Celni stény pred
dopadem mice na zem; kill shot — uder, ktery se dotkne ¢elni stény nizko, co nejblize u tinu a idealné
dopadne 2x pfed piilici ¢arou; boast — uder, ktery se dotkne nejdiive bo¢ni a az poté Celni stény; lob
— vysoky tder, ktery byl zamérné zahrany do horni tfetiny ¢elni stény a obloukem dopadne do zadni
¢asti kurtu.

Pro stanoveni chyb jsme definovali nasledujici moznosti: spodni aut — je zasah spodni autové ¢ary
na ¢elni sténé (tinu) nebo pod ni; horni aut — pokud hra¢ zahral mi¢ nad Celni sténu (véetné horni
autové ¢ary); aut na levé sténé — mi¢ dopadl nad levou boé¢ni sténu sténou (véetné autové ¢ary); aut
na pravé sténé — mi¢ dopadl nad levou boé¢ni sténu sténou (veetné autové ¢ary); aut na zadni sténé
— hra¢ prestielil zadni sténu (sklo) (véetné autové ¢ary); dopad mic¢e na podlahu — zahrany mi¢ od
rakety nedoletél na ¢elni sténu, ale diive spadl na zem; dotek mice s télem — hra¢ dotkl mice svym
télem; dvojdotek — dvojity zéasah mice raketou.

Data byla vyhodnocena pomoci zakladnich deskriptivnich charakteristik, véetné relativni a kumula-
tivnich procent. Pro porovnani vitézi a porazenych jsme pouzili parovych T-testl a vécné vyznamnosti
(Katic et al., 2011; Reid et al., 2016). Pro urceni vécné vyznamnosti jsme spocitali Cohenovo d, které
miZzeme interpretovat jako maly efekt (0,20 — 0,49), stfedni efekt (0,50 — 0,79), velky efekt d > 0,80)
(Cohen, 1988).

Vysledky

Primérny pocet tiderii v rozehfe ¢inil u zen 12,4 + 2,5 a prumérna doba rozehry trvala 17,2 & 3,9 s.
Tempo hry dosahlo prumérné hodnoty 1,39 £ 0,05 s. Dale rozebereme tempo hry u jednotlivych udert.
Tato data si pfedstavime u vitézek a porazenych. V tabulce 1 vidime sedm typid tudert a vysledné
hodnoty. U zadnych tdert neukazaly parové T-testy vyznamny rozdil. Srovnatelné rozdily vidime mezi
vitézkami a porazenymi u jednotlivych tdert. Zajimavé je hodnota tempa hry u drivu, ktera dosahla
u vitézek pomalejsi hodnoty o 0,02 s nez u porazenych, avsak opa¢né tomu bylo u kratkého tderu.

Tabulka 1./ Table 1.
Tempo hry u jednotlivich dderd mezi vitézkami a poraZenymi./ Rally pace of specific shots from the
perspective of winners and losers.

Vitézky Porazené

Winners Losers

Pramér (Mean) + SD  Pramér (Mean) £ SD  Cohen d
Boast 1,46 + 0,10 1,46 4+ 0,06 0,00
Drive 1,48 + 0,05 1,46 + 0,05 0,40
Kratky ader (drop shot) 1,24 4+ 0,06 1,32 + 0,20 0,54
Kill shot 1,08 £ 0,07 1,03 £ 0,06 0,77
Lob 1,94 + 0,15 1,88 + 0,14 0,41
Kros (cross) 1,39 £ 0,05 1,43 £ 0,11 0,47
Podani (serve) 1,34 + 0,13 1,35 + 0,12 0,08
Celkem (Overall) 1,38 £ 0,07 1,39 £+ 0,06 0,15

Zadna statistickd vyznamnost./ No statistical significant differences.

Zeny odehraly 64 % tudert bekhendem a 36 % forhendem. Tabulka 2 ukazuje relativni etnosti
tvorily 19 % vsech udert zen. Nejcastéjsi udery, jak drive tak volej, byly v poméru 2:1 ¢etné&jsiho
odehrani mi¢e bekhendem oproti forhendu. Mezi nej¢astéjsi volejové udery patiili volej drive, kros a
kratky tuder, opét ¢astéji bekhendovym tderem. Vice detailti ukazuje tabulka 3.

V tabulce 4 vidime procentualni zastoupeni jednotlivych chyb, kterych se v utkanich hracky do-
pustily. Ze vSech zanalyzovanych tdert bylo zaznamenano 3 % uderi jako chyba. Rozdéleny jsou do 8
kategorii. Nejcetnéjsi chybou byl zédsah mi¢e do spodniho autu na ¢elni sténé (tin). Tato chyba tvorila
témét dvé tietiny vSech chyb. Druhou nejéetnéjsi chybou byl dopad mice pfimo na podlahu po jeho
odehrani.



Tabulka 2./ Table 2.
Relativni cetnosti jednotlivych dderd./ Frequencies of shot types.

Bekhend Forhend Celkem

Boast 2,0% 2,5% 4,5%
Drive 24.3% 8,9% 33,2%
Kratky tder (drop shot) 5,3% 3,1% 8,4%
Kill shot 0,9% 0,8% 1,6%
Lob 2,0% 0,9% 2,9%
Kros (cross) 7.7% 7.9%  15,6%
Podéni (serve) 5,0% 3.2% 8,2%
Volej (volley shot) 12,0% 6,5%  18,6%
Ostatni (others) - - 7.1%
Celkem (overall) 59,1% 33,8% 100,0%

Tabulka 3./ Table 3.
Relativni cetnosti volejovyjch dderi./ Frequencies of volley shots.

Volej/Volley Bekhend Forhend Celkem
Volej boast 0,2% 0,2% 0,3%
Volej drive 4,4% 1,5% 5,9%
Volej kratky tuder (volley drop shot) 3,1% 1,2% 4.3%
Volej kill shot 0,7% 0,7% 1,4%
Volej lob 0,3% 0,0% 0,3%
Volej kros (volley cross) 3,3% 3,0% 6,3%
Celkem (overall) 12,0% 6,5%  18,6%

Tabulka 4./ Table 4.
Rozdélent chyb po dderu hrdcek./ Errors coducted by the players.

Typ chyby/Error type

Tin a spodni aut (tin and below) 62,7%
Horni aut (front wall upper out) 2,2%
Aut na levé sténé (left sidewall out) 2,5%
Aut na pravé sténé (right sidewall out) 4,1%
Aut na zadni sténé (backwall out) 0,6%
Dopad mice na podlahu (ball onto floor first) 26,9%
Dotek mice s télem (ball touch with player body) 0,3%
Dvojdotek (foul shot) 0,6%
Celkem (total) 100,0%

Diskuze

Cilem bylo zjistit, jaké jsou herni charakteristiky a tempo hry ve squashovych utkénich na elitni
urovni zen na okruhu turnaji PSA. Vysledky ndm ukazaly konkrétni herni charakteristiky hry u Zen, a
to i z pohledu vitézek a porazenych. Z hlediska délky rozehry Zen a primérného poc¢tu bodu v rozehie
jsou tyto prezentované herni charakteristiky srovnatelné s jinymi turnaji (Huges et al., 2007) nebo
také s elitnimi muzi na narodnich turnajich v CR (Dugek, 2018).

Vysledky neukézaly zadné vyznamné rozdily v tempu hry mezi poraZzenymi a vitézkami. Vuckovic
et al. (2010) zjistil Ze, vitézové utkani nabéhali signifikantné mensi vzdéalenost neZz poraZeni hradi,
jelikoz vitézové ovladaji vice ,, T-zonu“, proto nab&hali méné metrii, coz miize souviset s pripravou na
uder a rychlej$im tempem hry, v naSem pfipadé u krosu a kratkych aderi. Hraci/ky, ktefi ovladaji
stfed hfisté, maji lepsi pozici pro ttok, a tim padem maji moznost hrat adery rychleji. Lob vitézek
dosahl u vitézek vyssich hodnot, tzn., ze vitézné hracky ho mohly zahrat vyse nebo vice presnéji do
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zadni ¢asti kurtu oproti porazenym hrackam, coz jim poskytlo vice ¢asu pro navrat na stred kurtu.
Druhym vysvétlenim muze byt to, ze po lobu se vitézné hracky pokousely odehrat mic¢ diive, aby
poskytly méné ¢asu porazenym hrackam pro navrat. Vzhledem k predeslym studiim, které vytvorily
metodiku tempa hry, a sledovali herni indikator v tenise, povazujeme za vhodné porovnat nase zjisténé
hodnoty v téchto dvou sportovnich hrach. Zajimavym srovnanim je, ze celkové tempo hry na elitni
trovni je srovnatelné s elitnimi tenisovymi utkanimi na antukovém povrchu (Carboch et al., 2019).
V téchto dvou sportovnich hrach, kde se pouzivé raketa jako nacini pro odehrani mice, je tedy tempo
hry srovnatelné. Samoziejmeé, ze pomér hry a zatizeni je zcela odlisny, jelikoz v tenise odehrani jedné
rozehry trva v priiméru 5 s. Je to dano ¢astéjsim poc¢tem chyb a z divodu zdi kolem kurtu ve squashi,
které v tenise nejsou. Proto se ve squashi odehraje vice tidert béhem bodu a pauzy mezi body jsou
kratsi.

Hracky odehrali vice bekhendt nez forhenda v poméru 2:1. Stejny poméru tdert na muzské profe-
sionalni trovni ukazala studie Vuckovice et al. (2013). Toto zjisténi muze vyplyvat ze strategie hracek
(ale i hra¢ia), protoze z bekhendové strany se hife atoci a tudiz hrat do bekhendu soupete je bez-
pecngjsi. O utocnsjsi hie vypovidaji i dalsi adery, jako jsou voleje a kratky uder. Hong (1996) také
potvrzuje, Ze strategie styl hry muzskych hraca squashe ma charakter ,tlak a atok®, oproti vice obrané
strategii a hernimu stylu Zen (Ghani et al., 2016). Hra z voleje je zpravidla vice charakteristickd pro
muze, ktefi hraji Castéji uder drive a kratky dder volejem oproti Zenam (Dusek, 2018). Tyto tvr-
zeni nam ukazuji, Ze strategie a taktika hry u muzt a Zen je ve squashi jina, podobné jako u jinych
sportovnich her napf. tenisu nebo badmintonu (Carboch & Kolarova, 2020; Reid et al., 2016).

7 hlediska Cetnosti uderu stale plati, ze drive je nejéetnéjsim tderem u Zen. V nasi studii jsme
naméfili vétsi etnost voleji u Zen, nez zjistili Ghani et al. (2016). To muZe ukazovat na mirnou
tendenci zenskd hry se priblizovat k muzské hie z hlediska agresivity a ttoku. Pri hie se zpravidla
vyuziva dolni ¢asti stény, aby po nizkém odrazu mice soupef dostal co nejméné ¢asu pro sviij ider. To
je ijeden z duvodi, pro¢ nejvétsi ¢etnost chyb nastala pii zdsahu tinu ¢i spodniho autu na ¢elni sténé.
I kdyz se spiSe hovori o tom, Ze Zeny hraji vice obrannou strategii oproti muzim, tak tato strategie
neni jedina. V prubéhu utkani se vyuzivaji i itoc¢né strategie, proto je nutné trénovat jak obranné,
tak i Gtocné pojeti hry a vyuzit obé ve spravny moment v pribéhu hry a mit v zasobé komplexni
strategické moznosti. Strategie Zen je obvykle zaloZena na tom, Ze uto¢i prevazné v pripravenych
pozicich a nepoustéji se do vétsiho risku. To podporuje i zjisténi Ghani et al. (2016), Ze utocici hracka
zakoncuje rozehru, jen pokud se ji k tomu naskytne prilezitost v podobé nekvalitniho tideru souperky.

Zavér

Ukazali jsme vysledky sledovanych hernich charakteristik v utkani Zen na elitni drovni squashe a
predevsim jsme se cilené zamérili na tempo hry, jakozto ukazatel herniho vykonu ve squashi. Diky
vysledkim z nota¢nich analyz se miZzeme efektivngji zaméfit na jevy, které pii hie u hra¢a/hracek
vedou k vitézstvi. Navzdory srovnatelnym vysledkiim u celkového tempa hry, jsme ukazali ¢asové
odlisnosti u nékterych typu udert, konkrétné krosu a kratkého uderu, mezi vitézkami a porazenymi
hrackami. Pocet odehranych bekhendu byl ¢etnéjsi v poméru 2:1 oproti forhendim. Tyto poznatky,
spolecné s jinymi hernimi indikatory jako jsou délka rozehry, tempo hry a typ chyby, mohou v praxi
pomoci hra¢tm a trenériim pii tvorbé nebo piizpiisobeni strategie u tréninkovych jednotek zen.!
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SIGNIFIKANTNOST POHLAVIA A ZAKLADNYCH POHYBOVYCH
KOMPETENCII 4 - 5 ROCNYCH DETI

SIGNIFICANCE OF GENDER AND BASIC MOTOR COMPETENCES
OF 4-5 YEAR OLD CHILDREN
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gogiky

Abstract

The paper presents statistical dependencies and the existence of differences in individual motor
competences between girls and boys in a given age category. The research population consists of 4-5
year old children from seven kindergartens. Out of a total of probands (n = 187), there are 86 ¢ (46
five-year-olds and 40 four-year-olds) and 101 & (56 five-year-olds and 45 four-year-olds). The partial
ambition of the paper is to elucidate the possibilities of testing and its application in the educational
practice of kindergarten teachers in the context of the new curriculum model. Adequate descriptive
statistical characteristics are used to process the results of testing basic movement competences and
their statistical significance, and Pears’ test of independence (Chi quadrant) is used to verify the de-
pendence - association of qualitative traits. Statistical investigation confirmed that the level of basic
motor competences of 4-5 year old children does not have a significant dependence on the gender of
the children. In the movement tasks of ball movement competence, we observed a greater success rate
of boys (x = 4.96 points) compared to girls (x = 4.36 points). In the movement competence tasks of
controlling one’s own body, we observed a greater success rate for girls compared to boys (&' = 4.84,
@ = 5.37). In view of the above facts, we recommend kindergarten teachers to pay comprehensive and
increased attention to the development of children’s basic motor competencies. However, specifically
to the group of children with a need for increased attention to the development of basic motor com-
petencies, which will contribute to the achievement of an adequate level of competencies necessary for
the transition to the primary level of education.

Keywords: motor competence; preschool child; MOBAK-KG test battery

Stdhrn

Prispevok prezentuje vysledky Setrenia Statistickej zéavislosti pohlavia a zékladnych pohybovych
kompetencii 4 — 5 ro¢nych deti. Vyskumny sibor tvoria 4 — 5 ro¢né dievéatd a chlapci z siedmich
materskych $kol. Z celkového po¢tu (n = 187) probandov je 86 @ (46 pétro¢nych a 40 Stvorro¢nych)
a 101 g (56 pétro¢nych a 45 stvorro¢nych). Parcidlnou ambiciou prispevku je ozrejmenie moZnosti
testovania a jeho uplatnenie v eduka¢nej praxi ucitelov v materskych gkolach v suvislostiach nového
kurikuldrneho modelu. Pre spracovanie vysledkov testovania zékladnych pohybovych kompetencii a
ich statistickej vyznamnosti si pouzité adekvatne deskriptivne Statistické charakteristiky a na overenie
zavislosti — asociacie kvalitativnych znakov Pearsovov test nezéavislosti (Chi kvadrat test). Vykonané
Statistické Setrenie potvrdilo, Zze troven zékladnych pohybovych kompetencii 4-5 ro¢nych deti nema
signifikantnt zavislost na pohlavi deti. V pohybovych tlohach kompetencie pohybu s loptou sme
zaznamenali vacSiu tspesnost chlapcov (x = 4,96 bodu) v porovnani s dievéatami (x = 4,36 bodu).
V pohybovych tlohéch kompetencie ovladania vliastného tela sme zaznamenali va¢siu tispesnost dievéat
oproti chlapcom (&' = 4,84, ¢ = 5,37). Vzhl'adom k uvedenym skuto¢nostiam odporia¢ame pedagdogom
materskych §kol venovat komplexnu a zvySent pozornost rozvoju zakladnych pohybovych kompetencii
deti. Speciﬁcky vSak najmé skupine deti s potrenou zvysenej pozornosti rozvoja zakladnych pohybo-
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vych kompetencii, ¢o prispeje k dosiahnutiu adekvatnej trovne kompetencii potrebnych k prechodu
na priméarny stupen vzdelavania.

KTlucové slova: pohybova kompetencia; dieta predskolského veku; testovacia batéria MOBAK-KG

Uvod

V eduka¢nom procese predpriméarneho stupia vzdelavania je ucitel mi ¢asto krat prehliadana oblast
podporujtca celkovy pohybovy rozvoj dietata. Pocas predskolského veku sa motorika dietata vyvija.
Telesny rast a pohybové skusenosti podla Masarykovej (2020) hraja fundamentélnu alohu pri zme-
néch pohybovych vzorov. Ak sa v dostatoénom predstihu nepostrehne deficit v celkovom pohybovom
vyvine, moZze mat dieta nasledné problémy s ucéenim sa pohybovych zru¢nosti. Kompetenciu chapeme
ako sposobilost podnietit zru¢nosti, postoje a vedomosti do t¢innej ¢innosti vyskytujicej sa v mno-
hych situaciach a suvislostiach skuto¢ného zivota. Zakladné pohybové kompetencie mozno oznacit ako
dispozicie funkénych vykonov, tiez ako dispozicie motorického vykonu, ktoré mozno vyvinat z pozia-
daviek specifickych pre dani situéciu, a ktoré mozu sluzit ako stratégia plnenia poziadaviek v kultare
Sportu a cvicenia (BMC-EU, 2019). Uroveii a moznosti ich rozvoja do budticna preduréujt nasledni
angazovanost sa v pohybovych a Sportovych aktivitdch. St dolezité pre realizdciu d'alsej telesnej akti-
vity vzhladom k podpore a rozvoju zdravia a vedeniu zdravého zivotného stylu. Predstavuju taktiez
zékladné poziadavky pre ucast deti na aktivnom Sportovani, cvi¢eni a pre neskorsi rozvoj aktivneho
zivotného stylu (Stupak, 2018).

Pocas systematického zabezpecovania kvality vychovno-vzdelavacieho procesu sa ¢oraz viac vynara
otazka, aka je odozva edukacného procesu a do akej miery sa dosahuju vysledky telovychovného vzde-
lavania deti v Sporte a telesnej vychove. Hlavné vzdelavacie ciele telesnej vychovy v materskej skole
koresponduju so zakladnymi pohybovymi kompetenciami. Pohybové kompetencie st transformované
do ucebnych planov tak, aby pdsobenim prostrednictvom telesnej vychovy podnecovali a umoziovali
detom ucast na telovychovnych a Sportovych aktivitach a pohybovej kulture. Cielena diagnostika je
podla Herrmanna et al. (2019) nevyhnutnym predpokladom systematického sledovania dosiahnutia
zékladnych motorickych kompetencii. Zistenim trovne pohybovych kompetencii deti sa ziskavaji infor-
macie, ktoré ucitelom poméhaju prisposobit metodické a didaktické posobenie podla poziadaviek deti.
Na hodnotenie a meranie zakladnych motorickych kompetencii st potrebné uskuto¢nitelné vyskumné
nastroje, ktoré splhaju poziadavky validity a reliability. Diagnostikou a opisom trovne pohybovych
kompetencii deti sa ziskavaju informaécie, ktoré uéitelom pomahaju prisposobit ich vyucovacie stra-
tégie individudlnym potrebam deti. Je to nevyhnutny predpoklad systematického zvySovania trovne
zékladnych pohybovych kompetencii.

Testovacie nastroje MOBAK-KG (Motorische Basiskompetenzenin in der Kindergarten) sa pou-
7ivaju podla Herrmanna et al. (2021) na hodnotenie zakladnych pohybovych kompetencii deti pred-
skolského veku. Testovacia batéria umoziuje Standardizované a ekonomické vyhodnotenie tirovne za-
kladnych pohybovych kompetencii, a to tak pre vedecké tucely ako i pre Skolskii a trénerska prax.
Realizacia testov je jednoducha a Tahko realizovatelna v priestoroch beznej telocviéne ¢i cvi¢ebni
(Stupak, 2021). V pripade obvyklej 8kolskej praxe mozu byt testy rozdelené do viacerych vzdelavacich
aktivit a potom vyhodnotené samostatne. Tento pristup umoziiuje vyuzitie tejto testovacej batérie
pre kazdého ucitela. MOBAK-KG je urceny pre 4 az 6 roéné deti. Testovacia batéria reflektuje otazky
o stave a vyvine zékladnych pohybovych kompetencii deti v obdobi starSiecho predskolského veku.
Zakladné pohybové kompetencie pohybu vlastnym telom tvoria Styri tlohy (udrziavanie rovnovahy,
kotul vpred, skakanie, beh) a pohyb s na¢inim (loptou) so $tyrmi ilohami (triafanie do terca, chytanie
odrazenej lopty, dribling obojrué¢, vedenie lopty nohou). ZloZitost a naro¢nost systému poziadaviek
stanovenych v polozkich MOBAK-KG je prisposobené veku deti (Stupak, 2022).

Ciel
Cielom vyskumu bolo zistit signifikantnost zakladnych pohybovych kompetencii 4-5 roénych deti

vzhladom k pohlaviu. Na zistenie arovne oblasti pohybovych kompetencii pohybu s na¢inim a pohybu
vlastnym telom sme pouzili testové ulohy batérie MOBAK-KG.
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Ulohy a realizacia vyskumu, charakteristika probandov

Ulohy a procediry vjskumu
e Spracovat metodiku, zdznamové a vyhodnocovacie formulare a tabulky testovej batérie MOBAK-KG
z povodného origindlu Hermann et al., (2019).

e Poziadat a informovat vedenie vybranych materskych 8kol o realizacii testovania 4 — 5 ro¢nych deti.
e Informovat ucitelky (edukacia - zacastiuja sa s detmi testovania, pomahajua pri zabezpeceni, resp. na-
sledné vyuzitie v ich pedagogickej praxi) v materskych skolach, o moznostiach, vyuziti a spravnom
vykonani jednotlivych testovych poloziek. Ddlezité pre zabezpecenie validity a reliability testovania.

e Pripravit, skontrolovat a zabezpecit potrebné naradie a néacinie k realizécii testovacich poloZiek.

e Zabezpedit informovany stuhlas rodi¢ov s vykonanim testovania ich deti.

e Vykonat testovanie 4-5 ro¢nych deti podl'a pripravenej metodiky MOBAK-KG a spravne zaznamenat
zistené testové tdaje do zaznamovych harkov.

e Spracovat a vyhodnotit zaznamové harky a zistené testové udaje zapisat v programe Microsoft Excel.

e Procedturou Chi kvadrdt (Pearsonov test nezdvislosti) programu Microsoft Excel vykonat testovanie
stanovenej Statistickej hypotézy.

e Potvrdit resp. zamietnut stanoveni hypotézu a vyvodit zavery z deskriptivneho Statistického Setrenia
s odportucanim pre pedagogicki prax.

Charakteristika siboru probandov a priebeh testovania

Vyskumny vyberovy sibor v ramci reprezentativneho zistovania tvorili 4 — 5 ro¢né deti zo siedmich
materskych 8kol z Spisskej Novej Vsi a Smizian. Z celkového $tatistického siboru (n = 187) probandov
je 86 @ (46 patro¢nych a 40 Stvorrofnych) a 101 & (56 pétro¢nych a 45 stvorroénych). Pedagogicky
vyskum a zistovanie trovne zakladnych pohybovych kompetencii testovacou batériou MOBAK-KG
prebiehalo od septembra do polovice decembra 2022. Kardinalnym Statistickym znakom st hodnoty
zistenych zakladnych pohybovych kompetencii pohybu s loptou a vlastnym telom. S kazdou skupinou
deti (testovacim stborom) sa vyskum realizoval v prirodzenych podmienkach, v redlnej situacii a
v priamom kontakte s prostredim v ktorom sa vyskumné skupina vyskytuje. Testovacim priestorom
boli miestnosti uréené ako cvi¢ebne resp. telocviéne v materskych skolach.

Hlavnou metédou ziskavania primarnych tdajov o trovni zakladnych pohybovych kompetencii bolo
testovanie MOBAK-KG. Testovanim sa ziskavaju presné udaje o zékladnych pohybovych kompeten-
ciach deti a vyjadrujeme ich v bodoch. Dalsou pouzitou metoédou studie je analyza dokumentov. Pred
samotnym testovanim prebiehalo schvalenie testovania vedenim materskych $kol, rozhovor a informo-
vanie uciteliek o priebehu, zabezpecenie informovaného sihlasu od rodicov deti. Vysledky z testovych
poloziek - standardizovanych testov sa zaznamenévali do hodnotiacej tabulky, pri¢om sa zapisuje po-
det a uspesnost vykonanych pokusov. Na zéklade dosiahnutej tspeSnosti vykonania kazdej testovej
polozky sa prideluju podla aspesnosti body (0-2).

Hodnotenie testovych poloziek: - Testovacie polozky MOBAK-KG T1 ,triafanie do terc¢a“ a T2 ,chy-
tanie odrazenej lopty*: Kazdé dieta ma Sest pokusov (bez skisky), zaznamenava sa pocet zasahov -
uspesné pokusy. Za 0 - 2 zasahy - tispesné pokusy sa hodnotia 0 bodmi, 3 - 4 zasahy sa hodnotia 1
bodom a 5-6 zasahov sa hodnotia 2 bodmi.

- Testovacie polozky MOBAK-KG T3 ,dribling obojru¢®, T4 ,yvedenie lopty nohou®, T5 ,udrziavanie
rovnovahy“, T6 ,kotal vpred“, T7 ,skdkanie* a T8 ,beh*: Kazdé dieta ma dva pokusy na vykonanie
testovanych poloziek (bez skusky). Tieto polozky st hodnotené dichotomickym skorovanim (0 = ne-
splnil, 1 = splnil), so zaznamenanym poc¢tom uspesnych pokusov (nesplnil ani raz = 0 bodov, splnil
raz = 1 bod, splnil dvakrat = 2 body).

Vyskumné hypotézy

Zdkladnd vyskumnd otdzka: M4 vplyv pohlavie dietata na uroven zakladnych pohybovych kompetencii?
Hy: Predpokladame, Ze tspeSnost vykonania testovych poloziek MOBAK-KG nezéavisi od pohlavia.
(Pohlavie dietata nemé vplyv na troven zakladnych pohybovych kompetencii).

H;: Predpokladame, Ze tspeSnost vykonania testovych poloziek MOBAK-KG zavisi od pohlavia. (Po-
hlavie dietata ma vplyv na uroven zékladnych pohybovych kompetencii).
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Statisticka analyza

Vyskumné ddaje boli testované vySetrovanim zavislosti znakov stiborov. Cielom je potvrdenie/
vyvratenie stanovenej hypotézy s vyuzitim induktivnych Statistickych metéd. Na overenie zavislosti —
asociacie kvalitativinych znakov je pouzity Pearsonov test nezéavislosti (Chi-kvadrat test).

Nulova hypotézu (Hg) sme formulovali ako predpoklad o rovnosti rozptylu parametrov hodnotenia
testovania vzhl'adom k pohlaviam. Vyslovujeme hypotézu, Ze tspesnost vykonania testovych poloziek
MOBAK-KG zékladnych pohybovych kompetencii nezavisi od pohlavia.

Alternativnu hypotézu (H;) sme formulovali ako tvrdenie, ktoré naopak popiera tvrdenie Hy, tzn.
existuju Statisticky vyznamné rozptyly v hodnoteni testovanych poloziek MOBAK-KG zakladnych
pohybovych kompetencii vzhladom k pohlaviu. Vyslovujeme hypotézu, Ze tspeSnost v zakladnych
pohybovych kompetencidch zavisi od pohlavia.

Za hladinu vyznamnosti a (pravdepodobnost chyby) volime hodnotu 0,05. Testovacim kritériom
je p - hodnota, (P - value). Je to najnizsia hladina na prijatie nulovej hypotézy. Jej malé hodnoty
hovoria v neprospech hypotézy Hjy. Rozhodnutie o testovanej hypotéze pouzitim p-hodnoty robime
na zéklade porovnania p-hodnoty s hladinou vyznamnosti «. Ak p-hodnota je mensia ako zvolena «
zamietame Hy a prijimame H;.

Vysledky

Uspesnost 100% vykonania v testovej batérii MOBAK-KG predstavuje dosiahnutie max. hodnoty
16 bodov (8 bodov za Styri testovacie polozky kompetencii pohybu s loptou a 8 bodov za Styri testovacie
polozky kompetencii pohybu s vlastnym telom). Za tspe$né vykonanie testovej batérie povazujeme
dosiahnutie 11,2 bodov, ¢o predstavuje tispesnost vykonania 70%.

Tabulka 1./ Table 1.
Uspesnost deti vo vykonani poloZiek testovej batérie MOBAK-KG (empirické/skutoéné hodnoty)./
Children’s performance on MOBAK-KG test battery items (empirical/actual values).

aspesnost v teste dievcéata chlapci  Spolu

uspesni 36 40 76
netuspesni 50 61 111
spolu 86 101 187

Tabulka 2./ Table 2.
Uspesnost deti vo vykonani poloZiek testovej batérie MOBAK-KG (teoretické/ocakdvané hodnoty)./
Children’s performance on MOBAK-KG test battery items (theoretical/expected values).

uspesnost v teste diev€ata  chlapci  Spolu

aspesni 34,95187  41,04813 76
neuspesni 51,04813 59,95187 111
spolu 86 101 187

p hodnota (ChiTest) — 0,754196, p > 0,05

Na zéklade overovania zavislosti (asociacie) znakov testovanim zhody medzi empirickymi (skutoc-
nymi) a teoretickymi (o¢akavanymi) hodnotami konstatujeme, Ze zistenim p-hodnoty testu / hladiny
vyznamnosti kde je p hodnota je vyssia ako zvolena hladina vyznamnosti 0,05, (Chi kvadrant kritic-
kej hodnoty hladiny vyznamnosti) nezamietame Hy. Konstatujeme, Ze uspeSnost v teste nezéavisi od
pohlavia. Nepreukazal sa teda signifikantne vyznamny vplyv pohlavia na vysledky 4-5 ro¢nych deti
v teste MOBAK-KG.

Vyhodnotenim zaverov z testovania a testovanim hypotézy konstatujeme, ze:

Uroveri zdkladngch pohyboviich kompetencii 4-5 rocnijch deti nemd signifikantni zdvislost na pohlavi
dett.
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V pohybovych tlohach kompetencie pohybu s loptou sme zaznamenali va¢g§iu tspesnost chlapcov
(X = 4,96 bodu) v porovnani s dievéatami (x = 4,36 bodu).

V pohybovych tlohdch kompetencie ovladania vlastného tela sme zaznamenali va¢§iu tspesnost
diev¢at oproti chlapcom (& = 4,84, ¢ = 5,37).

Vzhl'adom k dosiahnutym vysledkom deti v jednotlivych testovych polozkach konstatujeme potrebu
vacsej intervencie uciteliek materskych §kol v rozvoji pohybovych kompetencii najmé u deti s potrebou
zvy$enej pozornosti rozvoja pohybovych kompetencii (potrebna edukacna pomoc). Konstatujeme, Ze
v pohybovej kompetencii pohyb s nac¢inim bol najvacsi rozdiel u testovej polozky vedenie lopty nohou,
kde je bodovy pomer medzi chlapcami a diev¢atami 1,3 vs. 0,87 a triafanie do terc¢a 1,02 vs. 0,942.
Pri pohybovej kompetencii pohyb vlastnym telom sme naopak zaznamenali lepsie vysledky u dievcat,
pri¢om najvicsie rozdiely sme zaznamenali v polozkach beh 1,5 vs. 1,0 a kotul 1,2 vs 0,9.

Diskusia a zavery

V suvislosti s diagnostikovanim 8kolskej pripravenosti slovenskych deti nie je doteraz vypracované
metoda hodnotenia drovne pohybovych kompetencii so zameranim na budtce prevazne pohybové
a Sportové aktivity. Stadia mé ambiciu zvyraznit potrebu cielenej diagnostiky, ako nevyhnutného
predpokladu systematického sledovania dosiahnutia zékladnych pohybovych kompetencii. Zaroven re-
flektuje problematiku metodického a didaktického pdsobenia, vzhladom na néslednii implementéaciu
potrebnych a vhodnych telovychovnych prostriedkov na rozvoj zakladnych pohybovych kompetencii.

Sposob diagnostikovania MOBAK-KG je zamerany na zakladné pohybové kompetencie potrebné
pre zivot dietata. Na ucely vedeckého testovania odporu¢ame vykonanie MOBAK-KG pod odbor-
nym dohl'adom, kde veduci testu dokonéi kazdu z dsmich tloh s tromi alebo $tyrmi detmi pridovou
formou. Cely testovaci cyklus je vykonany v ramci formy dennej ¢innosti materskej skoly a trva asi
35 minut. Pri testoch tykajucich sa telovychovno-pedagogickej praxe sa odporuca, aby boli polozky
rozdelené do niekol'kych telovychovnych aktivit a hodnotené individudlne. Tento postup umoZiiuje
pouzitie MOBAK-KG pre jednotlivych uéitelov tried v materskej skole na ziskanie informaécii o pohy-
bovych kompetenciach deti. Informécie o stave pohybovych kompetencii deti odhalia aroven zvladania
pohybovych ¢innosti, nedostatky a umoznia ucitelkam efektivne planovanie foriem edukécie a vyberu
telovychovnych prostriedkov. Hodnotenie poloziek MOBAK-KG je l'ahko uskutoc¢nitelné vd'aka dicho-
tomickému kodovaniu (vyhovujice vs. nevyhovujtce vykonanie) a jasnym kritériam Standardizécie.
Obe oblasti kompetencii (pohyb s na¢inim a pohyb vlastnym telom) MOBAK-KG poskytuja infor-
mécie o sumarnom stave v tychto oblastiach pohybu. Zaroven vieme zistit stav pohybovej kompeten-
cie v jednotlivych polozkich MOBAK-KG. Prostrednictvom bodovacieho systému (0 az 8 bodov) je
umoznené stanovenie drovne zakladnych motorickych kompetencii. Na zaklade hodnotenia jednotli-
vych testovacich poloZziek, oblasti pohybu a interpretéacie vysledkov je mozné rozdelit deti do troch
roznych kategorii v kazdej testovanej pohybovej kompetencii — oblasti (Hermann et al., 2020):

e Deti s potrebou zvySenej pozornosti rozvoja pohybovych kompetencii (potrebna edukaéna pomoc).
e Deti zvladajuce zékladné pohybové kompetencie.
e Deti s rozvinutymi pohybovymi kompetenciami.

MOBAK-KG umoziuje posudit nasledujuce otazky tykajuce sa stavu a vyvoja zakladnych pohybovych

kompetencii (Stupak, Macura, 2021):

e Skrining: Preverenie aky je aktualny stav zakladnych pohybovych kompetencii?

e Monitorovanie: Aké su zakladné pohybové kompetencie dosahované detmi a ako sa moZe optimali-
zovat telovychovné vzdelavanie v tejto oblasti?

e Komparacia populéacie: Aké st rozdiely medzi skupinami (napr. pohlavie, vek) v zékladnych pohy-
bovych kompetenciach?

e Diagnostika osobitnych potrieb: Ktoré zékladné pohybové kompetencie by sa mali osobitne podpo-
rovat (niZsia Groven, resp. nedostato¢né kompetencie deti)?

e Monitoring priebehu vyvoja pohybovych kompetencii: Ako sa menia zékladné pohybové kompetencie
vzhladom na vyvin deti?

e Hodnotenie intervencie: Ako sa menia zakladné pohybové kompetencie po cielenej telovychovnej
intervencii?
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Implementacia testovacej batérie MOBAK-KG do eduka¢ného prostredia materskych skol je ak-
tudlny vyskumny problém. Mo6zeme ho povaZovat za origindlny, nakolko spominana batéria nebola
eSte v naSich podmienkach celoplo$ne prezentovani. Na zaklade metody obsahovej analyzy textov
konstatujeme, ze ucitelky materskych $kol v Slovenskej republike nemaji k dispozicii uceleny su-
bor diagnostickych prostriedkov na zistovanie pohybovych kompetencii a doteraz tato metoda nebola
znama pre nasich uéitelov.
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Abstract

Football is one of the most popular sports disciplines and the use of statistical methods to analyze
sports data is of great interest not only to coaches but also to researchers. Football clubs mainly use the
services of specialized companies for data analysis. With the use of statistical analysis, it is possible to
find out interesting information and relationships that are not possible by simply observing the game
or the players. There is a great interest in sports data analysis among football clubs. The aim of this
paper is to use statistical analysis to compare two professional European football competitions and
to identify their main similarities and differences in three highlighted areas - age of players, national
composition of competitions and market value of players. Statistical data analysis methods were used
to test the research questions formulated in this research. The database used was created based on
variables obtained from InStat and Transfermarkt. The statistical program IBM SPSS Stastistics 28
was used for the calculations.

Keywords: football; sports statistical analysis; market value; Fortuna:Liga; 3F Superliga

Souhrn

Fotbal je jednou z nejpopularnéjsich sportovnich disciplin a vyuziti statistickych metod k analyze
sportovnich tdaju je pfedmétem velkého zajmu nejen trenéri ale i védeckych pracovniki. Fotbalové
kluby vyuzivaji k datové analyze predevsim sluzeb specializovanych spole¢nosti. S vyuzitim statistické
analyzy je moZné zjistovat zajimavé informace a souvislosti, které neni mozné zjistit pouhym pozo-
rovanim hry nebo hrac¢i. O sportovni datové analyzy je mezi fotbalovymi kluby veliky zajem. Cilem
tohoto pfispévku je s pomoci statistickych analyz porovnat dvé profesionalni evropské fotbalové sou-
téze a urcit jejich hlavni podobnosti a rozdily ve tfech vytycenych oblastech — vék hraci, narodnostni
slozeni soutézi a trzni hodnota hrac¢a. K ovéfeni vyzkumnych otézek formulovanych v tomto vyzkumu
byly pouzity metody statistické analyzy dat. Databaze vyuzitych dat byla vytvorena na zakladé pro-
meénnych ziskanych od spole¢nosti InStat a Transfermarkt. K vypoctim byl pouzit statisticky program
IBM SPSS Stastistics 28.

Kli¢ova slova: fotbal; sportovni statisticka analyza; trzni hodnota; Fortuna:Liga; 3F Superliga

Introduction

The use of statistical methods is becoming an increasingly important topic of research in sports.
The present research focuses on the use of statistical methods to compare football clubs in two selected
professional European competitions. Football is a complex and dynamic team sport where team per-
formance combines the interaction of technical, tactical, physical, and mental factors (Yi et al., 2019).
Almost all professional football clubs use a wide range of data in their decision-making processes.
The extent and manner of working with data can vary significantly from one football club to another.
Football clubs do not make their exact practices of using sports data and statistics publicly known.
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Large football clubs tend to go down the route of in-house data specialists, while small clubs opt for
a form of conventional data software and video analysis. Nowadays, football clubs are working with
many platforms to track players’ sports performance and other analytical tools to reduce the potential
risk of failure. It is also now possible to use algorithms that automatically detect a team’s playing
patterns (Harper, 2021). Some of the leading football club and player data analytics companies include
InStat, Wyscout, and StatsBomb (Tomicek, 2021). Most articles dealing with statistical analysis of
sports apply more than two statistical methods, and the most used statistical methods include the
T-test (Calleja-Gonzalez et al., 2015), ANOVA (Gardasevic & Bjelica, 2020; Konter & Yurdabakan,
2010; Konter, 2010; Lago-Ballesteros & Lago-Penas, 2010), correlation analysis (Parker, 2016; Redkva
et al., 2018; Sandgren et al., 2013; Swanepoel & Swanepoel, 2016; Yue et al., 2014), regression analysis
(Oberstone, 2009; Tomicek 2021; Tomicek & Pelloneova, 2022) and cluster analysis (Moura et al.,
2014; Tomicek 2021; Pelloneova & Tomicek, 2022).

The presented research focuses on a comparison of the Czech Fortuna:Liga and the Danish 3F
Superliga. For the selected competitions, there is an assumption of similarity in the playing styles of
the football clubs that participated in the sports competitions in the period under study. The present
research extends previous research by Tomi¢ek and Pelloneova (2022) and Tomicek (2021), which
focused mainly on the statistical comparison of offensive and defensive characteristics of the above-
mentioned football competitions. From the comparison made, the Danish 3F Superliga came out as
less competitive, more creative and more attractive for the spectator in terms of more goals scored.
For both football leagues, there was also a positive moderate dependence of points gained on the total
number of fans in the stadium. Research by Tomic¢ek and Pelloneova (2022) concluded that Czech
clubs grew their total points at the end of the season with the growth of total attendance faster than
Danish football clubs. The aim of this research is to extend the previous statistical examination of the
similarities and differences between the Czech and Danish leagues with additional parameters. The
present research focuses mainly on the players themselves and tries to identify the main differences in
the market value of the players and in the age and nationality composition of the above-mentioned
football competitions.

Research on the link between market value of players and player skills has been conducted by
Kirschstein and Liebscher (2018), Kim et al. (2019), Oberstone (2009) and others. Kirschstein and
Liebscher (2018) use robust statistical methods to investigate the dependence of a player’s market
value on his football skills. Oberstone (2009) uses a linear multiple regression model in his research
to define six statistically significant factors that are key to a club’s ultimate success as measured by
points gained in the league table. Felipe et al. (2020) analyse different variables (age, position or team
and league quality) and economic evaluation of players in the top European leagues. Transfermarkt
crowdsourcing values were used for the economic valuation.

Many authors also deal with the question of the composition of teams in terms of nationality.
The proportion of foreign players in professional football teams has been steadily increasing over
the last thirty years. The cultural diversity of professional football teams has increased significantly,
especially in Europe (Poli, 2016). Recruiting players regardless of their nationality allows football
clubs to tap into a global talent pool and combine the specific strengths of individuals with different
cultural backgrounds. At the same time, however, it presents football clubs with the challenge of
players who speak different languages and have ingrained different football philosophies. For example,
Penn (2016) examined football clubs in England and Italy between 1930 and 2010 in three dimensions
- the origins of players, managers (coaches) and owners. Littlewood et al. (2011) examine trends in
player acquisition in five major European football leagues between the 2004,/05 and 2008/09 seasons.
These were the leagues (English Premier League, Ligue 1, Bundesliga, Serie A and La Liga). The
study examines the presence of domestic players and foreigners within the above leagues. The results
suggest an increasing rate of footballer migration. Players come mainly from South America and Africa.
Although the number of domestic players declined slightly, four of the five leagues remained dominated
by domestic players. The German Bundesliga was the only league that had more foreign players than
domestic players. Maderer et al. (2014) examine the influence of various cultural factors on team
success in the five largest European football leagues (England, France, Germany, Italy, and Spain).
Their research found a negative effect of team cultural diversity and coach intercultural experience on
team performance.
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Some authors also examine the age structure of football teams. For example, Metelski (2021) tries
to identify the main factors that differentiate the value of football players. The results show that most
transfers take place mainly among players aged 21-24. In addition, research has observed the highest
transfer amounts in the group of players aged 21 and younger. Many clubs engage young players
primarily because a young player is easier to train and adapt to the club’s system.

Methods and data

The aim of the present research is to compare two selected European football competitions and
to identify the main similarities and differences between them. The research seeks to identify the
main differences in the market value of players and in the age and nationality composition of both
football competitions. In the article, mainly statistical methods are used, which include basic methods
of descriptive statistics and methods of dependence analysis. Each of the methods used serves to
understand the data from a different perspective. Descriptive statistics describe and approximate the
characteristics of the data under study, while dependency analyses make it possible to answer both
simple and complex questions and to generalize conclusions at a given level of significance. In the
present research, the four research questions below will be examined.

Which of the examined football competitions has players with higher market value?

Which of the examined football competitions has a larger number of foreign players?
Which of the examined football competitions has a larger number of young players?

Does the market value of players depend on the value of the InStat index?

The above questions will be answered in the research results using the statistical methods described
below.

Research set and data source

Two European football competitions with potential similarities were selected for the research - the
Czech Fortuna:Liga and the Danish 3F Superliga. Both competitions are among the top professional
football competitions in their respective countries. The statistical data used in this research comes from
the official databases of the two football competitions under study and are supplemented by private
databases of companies from the football environment. Data from InStat (InStat, 2020), a company
that analyses the performance of athletes and sports teams, was used for the research. InStat Ltd.
works with more than 1,600 professional sports clubs. It provides match data and detailed statistics
on individual players. The aggregated data is the so-called InStat index, which summarizes player
performance into a single figure. This allows easy comparison of players (InStat, 2020). Furthermore,
the databases of Transfermarkt.com (Transfermarkt, 2021), the Czech Fortuna:Liga (Fortuna:Liga,
2021) and the Danish 3F Superliga (3F Superliga, 2021) were used. The Transfermarkt.com database
was mainly used to assess the market value of players in each season (Transfermarkt, 2021).

The research period covers a total of five seasons. The research period was limited by InStat data
for the Danish top competition, where the oldest possible sports data reported is for the 2015/16
season. For the Czech top competition it is possible to obtain data from the 2013/14 season onwards,
but for the purpose of comparing the two sports competitions this data is not used in the research.
The research period does not include more recent seasons because the 2020/21 season was significantly
affected by the Covid-19 pandemic and some data could be distorted by this pandemic. Another reason
for this is the incompleteness of more recent data for the Czech top football competition at the time
of writing.

The similarity of these competitions is based on the identical game model and also on the similar
position in the UEFA league coefficients (UEFA, 2021). Denmark was two places ahead of the Czech
Republic (i.e. 13th) in the UEFA league coefficient after the 2019/20 season. The similar ranking in
the UEFA league coefficient table refers to the similar quality of these football competitions. The
UEFA league coeflicients for the examined competitions are shown in Table 1.

The present research focused only on the Czech and Danish football leagues, where the financial
structure and the level of the individual teams in the two selected competitions are at a comparable
level. Comparing the Czech Fortuna:Liga with the best European football leagues, whose teams have
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several times higher budgets and better and higher quality sports facilities, would require a different
way of evaluation.
Tabulka 1./ Table 1.

Koeficienty ligovych soutéZi élenskijch asociaci UEFA./ League coefficients of UEFA member associ-
ations.

Coefflicients in individual seasons

#  League competition —reme—0576 77 2017/18 2018/19 2019/20 Lotal
1. Spam 23.928  20.142 19714 19571 18.928  102.283
2. England 14.250  14.928 20071  22.642 18.571  90.462
3. Germany 16.428  14.571  9.8570 15214  18.714  74.784
4. Ttaly 11500 14.250  17.333  12.642  14.928  70.653
5. France 11.083 14.416 11500  10.583  11.666  59.248
12, Austria 3.800 7.375 9.750 6.200 5800 32925
13. Denmark 5.500 8.500 5.250 4.875 5.125  29.250
14.  Scotland 3.000 4.375 4.000 6.750 9.750  27.875
15. Czech Republic 7.300 5.500 5.500 6.500 2.500  27.300
16.  Cyprus 3.000 5.500 7.000 6.125 5125  26.750

The number of teams in the Czech Fortuna:Liga did not change in the period under review. Since
the 2018/19 season, a superstructure has been added to the game model. As shown in Table 2, this
increased the number of games played to between 32 and 35 for teams playing in the UEFA Champions
League play-offs and just 35 for teams playing in the title and relegation groups.

Tabulka 2./ Table 2.

Porovndni icastniki ceské a ddanské fotbalové ligy./ Comparison of Czech and Danish football leagues.

Indicator Fortuna:Liga 3F Superliga

until 2017/18 from 2018/19 until 2015/16 from 2016,/17
No. of participants in the season 16 16 12 14
Matches in the season 30 32-35/35/35 33 27-31/32/36
of which the basic part 30 30 0 26
of which title group 0 5 0 10
of which group for Europe 0 2tob 0 1tob
of which group for rescue 0 5 0 6

No. of clubs in the period

. 20 18
under review
of which Bohemia 13 Midtjylland 6
of which Moravia 5 Hovedstaden 5
of which Silesia 2 Syddanmark 4
of which - Nordjylland 3
of which - Sjeelland 0

The first season (2015/16) of the 3F Superliga had only 12 teams and it was played without
superstructure in a three-match system. Each team played 33 games in the season. From the following
season (2016/17), the number of participants increased to 14 and a superstructure was added to the
Danish league’s game model, two seasons before Fortuna:Liga took a similar step. This move did
not lead to an across-the-board increase in the number of games per season for all teams, only for
teams playing in the title group. For teams participating in the relegation group or the group for
the Championship (played similarly to the Fortuna:Liga play-off system), the number of matches per
season has paradoxically been reduced to 27-31 and 33 matches respectively.
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In the period under review, 20 teams from Bohemia, Moravia, and Silesia participated in the Czech
Fortuna:Liga. Their regional distribution can be seen in the lower part of Table 2. It shows that 65 %
of all teams come from Bohemia, 25 % from Moravia, and only 10 % from Silesia. This distribution
roughly corresponds to the ratio of the area of these three historical parts of the Czech Republic to
its total area: 66% Bohemia, 28.5% Moravia, and 5.5% Silesia. Silesia, however, has almost twice as
many teams in the top competition as this part of the Czech Republic should have according to the
area ratio. It is thus the second strongest "macroregion" of the Czech Republic after the capital city.
The Kingdom of Denmark is administratively divided into 5 regions. Except for Sjeelland, they are
all represented in the top football competition by at least one team. A total of 6 of the 18 (33.33%)
teams in the Danish league came from the Midtjylland region, which corresponds to the region’s area,
which covers over 30% of the total area of the Kingdom of Denmark. The second highest number of
teams, a total of 5 (27.78 %), came from the capital region, the so-called Hovedstaden region. This
is the smallest region in Denmark, occupying only 5.98 % of the Danish territory, but at the same
time, Hovedstaden is the most populous region in Denmark. Approximately 32 % of the population
lives there. Interestingly, Sjeelland does not have a representative in the top Danish football league,
but according to the ratio of population and area, there should be two to three clubs from this region
in the top Danish competition.

Statistical methods

For a basic overview of the statistical data set, mainly descriptive statistical methods are used.
In the research, a large volume of data from selected football competitions was worked with. Players
are evaluated from a variety of statistical metrics (e.g. mean, median, variance range). Correlation
and regression analysis were used in the dependency analysis. Correlation indicates the degree of
association between two variables. It is also very important to distinguish between correlation and
causation, i.e. a direct relationship between cause and effect. According to Hendl (2012), correlation
does not imply proof of a causal relationship, i.e. that changes in one variable affect changes in the other
variable. In this paper, Pearson’s correlation coefficient r was mainly used. The Pearson correlation
coefficient was chosen because the Shapiro-Wilk test showed that all of the variables studied had
normal distributions. The coefficient r can be determined using the covariance s;, and the standard
deviations s, and s, of the two variables x and y, see relationships (1) and (2) below (Brase et al.,
2019).

Say — > (@i - f)(i/i ) "
rﬂcy - giw:y (2)

Relation (1) states that the correlation coefficient has a positive value when the association of
variables is positive. Conversely, when the association of variables is negative, the correlation coefficient
has a negative value. The correlation coefficient r captured by relation (2) takes values <-1;1>. If the
value of 7 is close to zero, then the variables x and y are uncorrelated (Hendl, 2012).

The second method is regression analysis. According to Hindls (2007), regression analysis is con-
cerned with examining and evaluating the association between two or more statistical features. The
analysis aims to penetrate the essence of the observed phenomena in a given area and to get closer to
the causal relationships. The research uses the exponential regression model. Exponential regression
represents the most well-known and commonly used regression function that is nonlinear in para-
meters (Andél, 2007). The least squares method is not directly used to estimate the parameters of
nonlinear regression functions. It can be used at the beginning of the estimation and then refine these
estimates according to the methods that are usually included in statistical programs (Hindls, 2007).
All calculations performed in the research were done using IBM SPSS Stastistics 28 (IBM, 2023).

Research results
Among the indicators examined within the framework of basic statistical characteristics were pri-
marily the InStat index and the market value of players (reported in thousands of euros). For all
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players, their age and the number of games played per season were also determined. The aforemen-
tioned characteristics for the Fortuna:Liga and 3F Superliga players divided into field players and
goalkeepers are shown in the following Table 3.

Tabulka 3./ Table 3.

Zikladnt statistické charakteristiky vybrangch fotbalovych soutézi./ Basic statistical characteristics of
selected football competitions.

Indicator Metrics Fortuna:Liga 3F Superliga
Players in the field Goalkeepers Players in the field Goalkeepers
Total 427 565 42 187 383 578 32 139
Average 215.40 234.37 222.11 231.22
InStat index Modus 209 228 225 227
Median 214 236 224 231
Var. range 187 119 235 101
Total 1 046 584 82 675 1 020 650 72 950
Market Average 527.25 459.31 590.99 524.82
value Modus 200 200 400 200
(thous. €) Median 300 300 350 300
Var. range 11 975 5 900 12 950 4 950
Average 26.14 29.67 24.69 26.75
Age Modus 26 28 24 27
(years) Median 26 29 24 26
Var. range 26 23 22 18
Average 16.44 14.09 17.49 16.99
Matches Modus 1 1 1 1
played Median 17 12 18 14
Var. range 35 34 37 36

Due to the higher absolute number of clubs and thus players in the Czech top football competition,
both field players and goalkeepers in the Czech Fortuna:Liga have a higher InStat index value. The
average value and modus of the InStat index variable are higher for field players and goalkeepers in
the Danish 3F Superliga, which are quantitatively fewer compared to the Czech Fortuna:Liga, but
achieve on average better sports performance values according to the InStat index metric. However,
there is a higher margin of variation for players in the field of the Danish competition than for players
in the field of the Czech competition. Therefore, there is a greater difference between the best and the
worst-ranked player in terms of the InStat index value.

The absolute values of the market value indicator seem to indicate that players and goalies in the
Czech league are more valuable compared to the Danish league. However, the Czech Fortuna:Liga
has 16 teams, whereas the Danish 3F Superliga offers a comparison of only 12 teams and, as of the
2016/17 season, 14 teams in total. This affects the total number of players that are in the selected
competitions over the period. On average, the players in the Danish 3F Superliga are worth more than
60,000 euros per player. The modus and median come out higher for field players in the case of the
Danish 3F Superliga.

The mean, modus, and median of age show that players and goalkeepers in the Czech Fortuna:Liga
are older compared to the Danish 3F Superliga. The Danish 3F Superliga prefers younger players,
which is confirmed by the smaller variance range.

The values of the arithmetic mean and median of the variable matches played show that field players
and goalkeepers played more matches in the Danish top football league than players and goalkeepers
in the Czech top football league. The data also show a lower rate of variation for field players (35)
and goalkeepers (34) in the Danish 3F Superliga compared to field players (37) and goalkeepers (36)
playing in the Czech Fortuna:Liga.

The data captured in Table 3 showed a similar market value of players in both competitions. What
is different is the national composition of the most valuable players over the examined period. The top
five positions for the most valuable players in the Czech league are occupied only by players from the
Czech Republic and Slovakia. On the other hand, the Danish league offers two players from Denmark
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in the top five most valuable players, as well as one each from Norway, Brazil, and Ghana. Despite
the lower number of teams (and thus the lower number of players), the Danish league has a higher
proportion of foreigners among field players (36.19% vs. 28.06%) and goalkeepers (47.48% vs. 16.67%)
than the Czech league. The absolute values are shown in Table 4. The Danish league offered younger
(under 25) field players and goalkeepers in the five seasons under study (despite the lower total number
of field players and goalkeepers). On average, 190 players under the age of 25 played in the Danish 3F
Superliga. In contrast, the Czech Fortuna:Liga offered an average of 162 players under the age of 25
per season.

Tabulka 4./ Table 4.

Porovndni ucastniki ceské a ddanské fotbalové ligy — hrdci a brankdii./ Comparison of Czech and
Danish football league participants - players and goalkeepers.

Fortuna:Liga 3F Superliga

Indicator Abs. values %  Abs. values %
Field players 1 985 1727

of which domestic players 1428 71.94 1102 63.81
of which foreigners 557 28.06 625 36.19
Goalkeepers 180 139

of which domestic goalkeepers 150 83.33 73 52.52
of which foreigners 30 16.67 66 47.48
Field players 1 985 1727

of which < 25 years 784 39.50 911 52.75
of which > 25 years 1201 60.50 816 47.25
Goalkeepers 180 139

of which < 25 years 29 16.11 42 30.22
of which > 25 years 151 83.89 97 69.78

Obrazek 1./ Figure 1.

Vekovd struktura — hrdci v poli a brankdri./ Age

structure - field players and goalkeepers.
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An interesting insight is provided by the following diagrams (see Figure 1), which show the age
structure of players in both football competitions in more detail. The diagrams confirm the conclusions
from the overview in Tables 3 and 4. Players in the Czech Fortuna:Liga were on average older in both
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the field players and goalkeepers in the period under review. The Danish 3F Superliga teams preferred
younger players on average, which is confirmed by the smaller variance (see Table 3). In the case of
field players the maximum age of a player was 38 years and in the case of goalkeepers 37 years. In
the Czech Fortuna:Liga there were field players and goalkeepers over the age of 40. One of the factors
for the younger composition of the Danish league teams compared to the Czech league may be the
different phase of "generational renewal" of each team. Other reasons may include the general trend
in the Danish league to favor younger players over older, more experienced ones.

Correlation and regression analyses were performed separately for field players and goalkeepers,
due to the different determination of the InStat index value for goalkeepers compared to other pla-
yers. The results of the correlation analysis of the dependence of the market value on the InStat index
value for players in the Czech Fortuna:Liga and Danish 3F Superliga in each season are summarized
and presented in the following Table 5. For each season and each competition, information about the
absolute frequency of players, Pearson correlation coefficient, R-squared value (coefficient of determi-
nation) determining the quality of the selected regression analysis model was added. The last column
shows the prescription of the regression line equation.

Tabulka 5./ Table 5.

Korelacni koeficienty pro hrdce v poli v jednotlivijch sezdndch./ Correlation coefficients for players in
the field in each season.

Group Absolute Pearson correlation Model fit Equation of
T; frequency n; coefficient R-squared R? the regression line
F:L players 2015/16 379 0.760449 57.83 % Yicz — 0.7294¢00%7767
3FS players 2015/16 308 0.509558 25.96 % yipK = 5.6541¢%0187®
F:L players 2016/17 404 0.338711 11.47 % yacz= 18.635e0-0135¢
3FS players 2016/17 343 0.468447 21.94 % yapr = 7.0129¢0-0177®
F:L players 2017/18 380 0.474901 22.55 % yscz = 1.4296¢°:0%57¢
3F'S players 2017/18 348 0.508628 25.87 % yapr = 1.2872¢0-02527
F:L players 2018/19 399 0.551226 30.39 % yacz = 0.41650-0314«
3FS players 2018/19 360 0.447069 19.99 % yapr = 1.7511%:02457
F:L players 2019,/20 423 0.889272 79.08 % ysoz = 0.5522¢0:0296¢
3FS players 2019/20 368 0.617616 38.14 % yspr = 2.2821¢0-0235¢
Total 3 712 X X X

Tabulka 6./ Table 6.

Korelacéni koeficienty pro brankdre v jednotlivgch sezondch./ Correlation coefficients for goalkeepers in
each season.

Group Absolute Pearson correlation Model fit Equation of
Ti frequency n; coefficient R-squared R?> the regression line

F:L goalkeepers 2015/16 35 0.548081 30.04 % Yioz — €00
3FS goalkeepers 2015/16 25 0.549170 30.16 % yipx = 2029
F:L goalkeepers 2016/17 33 0.686449 4712 % yacy = €0 0313®
3FS goalkeepers 2016/17 29 0.404959 16.40 % yapr = €013
F:L goalkeepers 2017/18 39 0.571061 62.61 % yscy = €028
3FS goalkeepers 2017/18 28 0.504197 25.42 % yspr = e°0441®
F:L goalkeepers 2018/19 34 0.364963 13.32 % yacz — 00162
3FS goalkeepers 2018/19 27 0.726283 52.75 % yapr = 0.0058¢0-0476®
F:L goalkeepers 2019,/20 39 0.520197 27.06 % yscz — e0248”
3FS goalkeepers 2019/20 30 0.770163 59.32 % yspx = €032

Total 319 x < <

The above data show that when the files are split by seasons, the quality of the regression model
is low in most cases. In only two cases does it exceed the 50 % threshold. However, the Pearson
correlation coefficient is around 0.50 in all the seasons examined in both competitions, indicating a
moderately strong relationship.
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The same principle was applied to the correlation and regression analyses in each season for goal-
keepers. Table 6 captures information on the absolute frequency of the group studied, the value of the
Pearson correlation coefficient, and the quality level of the selected regression model. The last column
contains the equation prescription of the regression line.

Due to the very low number of observations (25 to 39) in the analysis of goalies in each season,
the parameter by is not significant. The exception is the analysis of Danish league goalkeepers in
the 2018/19 season. The Pearson correlation coefficient ranges from 0.36 to 0.77. This is therefore a
moderate to very strong correlation. The quality of the regression model (R-squared) is similar to the
regression analysis of players in the field in individual seasons. The highest value of the coefficient of
determination was achieved in the analysis of goalkeepers in the Czech Fortuna:Liga in the 2017/18
season. On the contrary, the lowest value of the coefficient of determination can be observed in the
2018/19 season of the goalkeepers of the Danish 3F Superliga.

Discussion and conclusion

The presented research aimed to compare two European football competitions using statistical
indicators. The research mainly used the methods of descriptive statistics, correlation, and regression
analysis. The analyzed football competitions Fortuna:Liga and 3F Superliga were selected based on
of similar playing models, financial frameworks of the participating clubs, and their playing styles.

The initial statistical characterization of the selected football competitions began, among other
things, by comparing the game metrics of the two competitions. The Danish 3F Superliga had more
foreign players (also in absolute terms) and young players under 25 years of age. The results of the
research in the case of the Danish 3F Superliga are consistent with the findings of Metelski (2021),
who states that football clubs engage young players because of the better opportunity to train players
and adapt to the club’s system. For the Danish 3F Superliga, Poli’s (2016) assertion that, especially
in Europe, the cultural diversity of professional football teams is increasing has also been confirmed.
The Danish 3F Superliga players were on average more valuable in terms of market value compared
to the Czech Fortuna:Liga players, as shown by the higher interval modus than the Czech players.
This research therefore found answers to the first three research questions, which related to market
value, national composition and age of players.

Correlation and regression analyses were performed to answer the final research question, whether
and how the market value of a player depends on his sports performance (as measured by the InStat
index). Multiple periods were considered for both competitions separately. A regression model with
an exponential curve was chosen based on the data. It was compared with the linear curve, which
did not reach the corresponding quality values of the exponential curve in any of the tests performed.
Using an exponential curve means that a player’s value increases proportionally faster than his game
performance as measured by the InStat index. The exponential model corresponds to the trend of
recent years in the football environment. It is an increase in the market values of the so-called difference
players, who can decide matches with their performances. For these players, however, the increase in
market value is non-linear. The increase in the market value of the best players "pulls" the market
values of the other players upwards. The research reaches a similar conclusion to Kirschstein and
Liebscher (2018), suggesting that a player’s market value depends on his football skills and that star
players tend to be overvalued.

In the first observed season 2015/16, we can observe a different comparison between the two
competitions for field players and goalkeepers in terms of the growth rate of market value depending
on the value of the InStat index. The 2015/16 season is almost identical for goalkeepers in both
competitions in terms of R? value determining the quality of the regression model, which is around
30%. The set of field players in the Czech Fortuna:Liga (57.83%) showed twice the R? value. The
2016/17 season shows the lowest correlation coefficient (0.338711) and coefficient of determination
(11.47%) for players in the Czech Fortuna:Liga. This is the "least quality" use of the model of all the
observations. In the case of goalkeepers in both competitions, a noticeable difference in terms of the
coefficient of determination can be observed in the 2016/17 season, while the data for Czech league
goalkeepers is described by the model as 47%, and for Danish goalkeepers, it is only 16%. The coefficient
of determination in the 2017/18 season for the regression analysis of field players is 23% (Fortuna:Liga)
and 26% (3F Superliga). This is a slight increase from the previous 2016,/17 season. Regression analysis
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of the 2018/19 season for Czech Fortuna:Liga players are accompanied by an increase in the coefficient
of determination to 30% and a decrease to less than 20% for Danish 3F Superliga players. Regression
analysis of Czech Fortuna:Liga goalkeepers revealed the lowest coefficient of determination (13.32%)
this season. Goalkeepers in the Czech Fortuna:Liga have the lowest correlation coefficient (0.364963)
in the 2018/19 season of all seasons examined. On the other hand, the correlation coefficient of Danish
3F Superliga goalkeepers is above 0.7, indicating a strong correlation between market value and the
InStat index. For the last season 2019/20, a higher value of both the correlation coefficient and the
coefficient of determination is typical for all playing positions. One of the factors behind the relatively
high values of the correlation coefficient and the coefficient of determination is the average increase
in the market value of players in both competitions. This is reflected in the increased quality of the
exponential regression model.

In conclusion, there were more foreign and young players under 25 in the Danish 3F Superliga. The
Danish 3F Superliga players were on average more valuable in terms of market value than the Czech
Fortuna:Liga players. It was also found that a player’s market value grows proportionally faster than
his game performance as measured by the InStat index.
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liga. International Journal of Sports Science & Coaching, 9(3), 553-560. https://doi.org/10.1260/
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POKYNY PRO AUTORY PRISPEVKU

Casopis Pedagogické fakulty Jihoceské univerzity je urcen pro zverejhovani pavodnich vyzkumnych
studii, teoretickych studii, pfehledovych studii a predbéznych sdéleni, které souvisi s problematikou
kinantropologie. Akceptuje piispévky, které dosud nebyly publikované a nejsou piijaté k publikovani
v jiném Casopisu. VSechny texty prochéazeji recenznim fizeni a jsou posuzovany nejméné dvéma odbor-
niky. Recenzni fizeni je anonymni. Staté mohou byt publikovany v jazyce ¢eském, slovenském nebo
anglickém. Autor je zodpovédny za odbornou, jazykovou a forméalni spravnost prispévku. O zverejnéni
prispévku rozhoduje redakéni rada se zietelem na védecky vyznam a oponentské posudky.

Struktura prispévku predstavuje formalni a obsahové ¢lenéni v souladu s konvenci pro
vé&decké sdéleni.

1. Titulni strana obsahuje

(a) Nadpis (nazev prace) ma byt struény, vystizny, méa poskytovat jasnou informaci o obsahu ¢lanku.
Nema presahnut 10 slov, 80-85 znakt véetné mezer. Prvni se uvadi nazev prace v ¢eském jazyce, pod
nim v anglickém jazyce.

(b) Jméno autora (autorti) se uvadi bez titulii, v pofadi jméno (iniciala), pifjmeni, nap¥. R. Naul!, R.
Telama? & A. Rychtecky?. P¥ijmeni se v piipadé potieby opatii hornim indexem.

(c) Pracovisté autori se uvede v pofadi indexti, nap¥. !University of Essen, Sportpidagogik, 2Uni-
versity of Jyviiskyld, Faculty of Physical Education and Sport, *Univerzita Karlova, Fakulta t&lesné
vychovy a sportu, Katedra pedagogiky, psychologie a didaktiky TV a sportu.

(d) Abstract (kratky souhrn) se nejdiive uvadi v anglickém jazyce. Jasné stanovi cil, struény popis
problému, metody, vysledky a zavéry. Doporucuje se rozsah 100 az 200 slov (Word — panel nabidek —
Nastroje — Pocet slov). Nemé se opakovat nazev ¢lanku a nemaji se uvadét vSeobecné znama tvrzeni.
(e) Klicovd slova v angli¢tingé nemaji presdhnout 5 slov, doporucuje se pouzivat klicovéa slova platna
pro databazi CAB, fadi se od obecné&jsich ke konkrétnéjsim, navzajem se oddéluji stfednikem.

(f) Souhrn (neboli abstrakt) a klicovd slova v Ceském, resp. slovenském jazyce — plati stejna pravidla
jako pro abstrakt a klic¢ova slova v anglickém jazyce.

2. Dalsi strany

ive

(a) Uvod obsahuje nejnutnéjsi idaje k pochopeni tématu, kratké zdiraznéni, pro¢ byla prace uskuted-
néna, velmi struc¢né stav studované problematiky. Je mozné uvést citace autora vztahujici se k praci.
(b) Metodika (metoda) umoziuje zopakovani popsanych postupii. Podrobny popis metodiky se uvadi
tehdy, je-li ptivodni, jinak postacuje citovat autora metody a uvést pripadné odchylky. Zptisob ziskani
podkladovych dat se popisuje strucné.

(¢) Vysledky zahrnuji vécné, stru¢né vyjadieni vysledkt, zjisténi, nalezit a pozorovanych jevi. Vedle
tabulek se doporucuje pouzivat grafii. Graf neméa byt ,kopii" tabulky, ma vyjadiovat nové skutecnosti.
Tabulky maji shrnovat vysledky statistického vyhodnoceni. Popis vysledkii mé byt vécny, obsahovat
pouze faktické nélezy, nikoliv zavéry a dedukce autora.

(d) Diskuze vyhodnocuje zjisténé vysledky, konfrontuje je s literarnimi udaji, zaujima stanoviska, dis-
kutuje o moznych nedostatcich. Srovnava je s dfive publikovanymi tidaji, pokud maji s praci souvislost
(uvadeét jen autory, kteff maji k nové praci blizsi vztah). Vyzaduje-li to charakter prace, je mozné popis
vysledku a diskuzi spojit do jedné stati ,Vysledky a diskuze".

Pokud to autofi povazuji za ucelné, muze byt zafazen do piispévku zdvér. Zahrnuje zékladni
informace o materidlu a metodice, struéné vystihuje nové a podstatné poznatky. Je nekritickym infor-
madnim vybérem vyznamného obsahu prispévku, véetné hlavnich statistickych dat, nikoliv jen jeho
pouhym popisem. M4 byt psany celymi vétami (ne heslovité), neméa prekrocit 10 fadku.

Podle uvazeni autora je mozné na tomto misté uvést podékovdni spolupracovnikim.

(e) Literatura se uvadi pouze ta, ktera byla skuteénym podkladem pro napsani piispévku. Musi od-
povidat publika¢nimu manualu APA (7. vydani) a fadi se abecedné podle jména prvnich autort.

(f) Citace v textu Zdroj s jednim autorem: Dle Hlad'a (2019) nebo (Hlado, 2019), zdroj se dvéma
autory: Barrow a Keeney (2001) nebo (Barrow & Keeney, 2001), zdroj se tfemi a vice autory: Pen-
ninckx et al. (2015) nebo (Penninckx et al., 2015), odkaz na vice zdroji: (Horak, 2003; Kolar 1997,
1998, 1999; Novak, 2007), pfima citace: Barrow a Keeney (2001, s. 152) nebo (Barrow & Keeney, 2001,
s. 152).
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Schématické znézornéni hlavnich citaci:

e periodika (pravidelné vydavané zurndly, Gasopisy, sborniky apod.) = Autor, A., Autor, B., & Au-
tor, C. (1998). Nazev ¢lanku. Ndzev casopisu, rocnik(¢islo), stranky. DOL.

Scruton, R. (1996). The eclipse of listening. The New Criterion, 15(3), 5-13.

Wooldridge, M. B., & Shapka, J. (2012). Playing with technology: Mother-toddler interaction scores
lower during play with electronic toys. Journal of Applied Developmental Psychology, 33(5), 211-218.
http://dx.doi.org/10.1016/j.appdev.2012.05.005

Tti az 20 autoru: LeBoff, M. S., Chou, S. H., Murata, E. M., Donlon, C. M., Cook, N. R., Mora, S.,
Lee, I. M., Kotler, G., Bubes, V., Buring, J. E. & Manson, J. A. E. (2020). Effects of Supplemental
Vitamin D on Bone Health Outcomes in Women and Men in the VITamin D and OmegA-3 TriaL
(VITAL). Journal of Bone and Mineral Research, 35(5), 883-893. https://doi.org/10.1002/jbmr.3958
e neperiodika (knihy, monografie, sborniky, skripta, broZury, manuély, audio-vizualni média apod.)
= Autor, A. (1998). Ndzev dila. Vydavatel.

Rosenthal, R., Rosnow, R. L., & Rubin, D. B. (2000). Contrasts and effect sizes in behavioral research:
A correlational approach. Cambridge University Press.

Calfee, R. C., & Valencia, R. R. (1991). APA guide to preparing manuscripts for journal publication.
American Psychological Association.

e Cast z neperiodika (kapitoly ve sborniku, knize apod.) = Autor, A., & Autor, B. (1998). Néazev
kapitoly. In A. Editor, B. Editor, & C. Editor (Eds.), Ndzev knihy (pp. xx—xx). Vydavatel.

O’Neil, J. M., & Egan, J. (1992). Men’s and women’s gender role journeys: A metaphor for he-
aling, transition, and transformation. In B. R. Wainrib (Ed.), Gender issues across the life cycle
(pp. 107-123). Springer.

Herrmann, R. K., & Finkle, F. (2002). Linking theory to evidence in international relations. In
W. Carlsnaes, T. Risse, & B. A. Simmons (Eds.), Handbook of international relations (pp. 119-136).
Sage.

e kvalifika&ni prace = Autor, A. (2012). Ndzev prdce |Typ prace, Skola]. Nazev tloziste. URL
Vévoda, R. (2022). Vztah mezi sebehodnocenim trenéra a jeho svéfenci a svérenkyr v basketbale [Diplo-
mova prace, Masarykova univerzita|. Archiv zavére¢nych praci MUNI. https://is.muni.cz/th/v52br/
e webova stranka = Autor/autoii stranky. (Rok, den. mésic). Néazev stranky. Oficialni vydavatel
stranky. URL

Dohnal, R. (2017, 4. listopadu). Cesta k nepristrelnému zdravi: Jak zacit s otuZovdnim. 10041
zahrani¢ni zajimavost. https://www.stoplusjednicka.cz/cesta-k-neprustrelnemu-zdravi-jak-zacit-s-
otuzovanim

Do seznamu se zafazuji vSechny préce citované v textu, na prace uvedené v seznamu literatury
musi byt v textu odkaz. Pro citaci prispévku uverejnéného v tomto ¢asopisu se pouziva plnych nazvi.
U historickyjch textd je pozadovana piesnd citace (pf.: poznamka pod ¢arou).

(g) Adresa pruniho autora (kontaktni adresa) se uvadi jako posledni tdaj v piispévku. Obsahuje plné
jméno, prijmeni, tituly, pfesnou adresu s PSC, ¢islo telefonu, faxu, prip. e-mail.

Technicka tprava rukopisu

Piispévky jsou piijiméany ve formé zpracované textovym editorem, nejlépe Microsoft Word (popf. edi-
torem s nim plné kompatibilnim) pi dodrZeni nasledujiciho nastaveni a Gprav:
— format A4
— v8echny okraje 2,5 cm
— nézev prace (Cesky, resp. slovensky a anglicky) 11, ostatnf 10
— pismo pro nézev prace (Cesky, resp. slovensky a anglicky) Arial pro ostatni text Times New Roman
— radkovani 1,0
— odsazeni prvniho fadku odstavce 0,5 cm

Nazev prace, souhrn a klicova slova (€esky, resp. slovensky a anglicky), jméno autora (autort). Ne
velkymi pismeny.
— text a prilohy (tj. tabulky, grafy apod.) musi byt zpracovany s vyuzitim jednotek SI (CSN 01 1300).
— zkratky se pouzivaji pouze pokud se jedna o mezinarodné platnou symboliku. Prvné pouzitou zkratku
je nutno v zavorce vysvétlit. V nazvu prace neni vhodné zkratek pouzivat.
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— latinské nazvy se pisi kurzivou, netuc¢né, a to i v nazvu prispévku. Na tabulky, grafy atd. musi
byt v textu odkazy. Predkladany rukopis védecké prace by nemél presahnout 15 stran véetné priloh.
Tabulky, obrazky a grafy se zatrazuji do prilohy.

— rozliSujte: 15% — patnéctiprocentni a 15 % — patnact procent, dale pomlcku (-) a spojovnik (-).
Dlouhé se uziva pro vyjadieni ¢iselného rozpéti (5-11 let, 1918-1938), jako znaménko minus (-5, —0,3),
jako prosté pomlcka v textu (utkdni Sparta—Slavia, Praha 6 — Ruzyné) ¢i pokud se pouzivé k vytvorent
seznamu (odrazky). Spojovnik uzivame tehdy, chceme-li vyjadiit, Ze jim spojené vyrazy tvoii tésny
vyznamovy celek (Garmisch-Partenkirchen, je-li, technicko-ekonomicky, Marie Curie-Skltodowska).

— neuzivejte, (s vyjimkou) anglického textu, desetinnou tecku, ale desetinnou ¢arku. Desetinna ¢isla
piste ve tvaru: 9,8 ¢i 0,678.

Tabulky — rozméry musi respektovat vymezenou stranku. Nazvy tabulek a textt v tabulkach se uvadi
dvojjazycné, tj. ¢esky, resp. slovensky a anglicky, pfi¢emz je mozné vyuzit indexovani ¢eskych texti
v tabulce a uvést seznam anglickych piekladi pod tabulkou. Dopliujici informace se uvadéji pod
tabulku.

Table 1
Money Towards Cancer Research in 2008

Type National Cancer Institute American Cancer Society
Lung $247.6 million $20.4 million
Breast $572.6 million $35.5 million
Prostate $285.4 million $15.8 million
Colorectal $273.7 million $26 million
Melanoma $110.8 million $10.3 million

Note. Adapted from “Cancer Research: Where the Funding Goes,” by Everyday Health, updated
in 2010, Retrieved from https://www.everydayhealth.com/cancer/cancer-research-where-funding
gocs.aspx.

Grafy, obrdzky apod. jsou zpravidla samostatnymi listy zpracovanymi v kvalité, kterd odpovida
pozadavkim piimé piedlohy pro tisk (Gernobilé obrazky a grafy a tomu odpovidajici popisky, rozliseni
min. 300 dpi). Rozméry musi respektovat vymezenou stranku. PouZzité nazvy a popisy musi byt uvedené
rovnéz dvojjazy¢né, tj. Cesky, resp. slovensky a anglicky. Dopliujici informace se uvadéji pod obrazek ¢i
graf. Obrazky a grafy maji souhrnny charakter a neramuji se. Grafy a obréazky mohou byt v barevném
provedeni.

Pocet tabulek, grafi a obrazka musi byt volen takovy, aby na jednu stranu ¢asopisu vychazela
maximéalné jedna tabulka, graf nebo obrazek (tzn. maximalné jedna tabulka, obrazek nebo graf na 50
radka textu).

Autofi, jejichz prispévek méa vazbu na projekt grantové agentury a je soucasti dil¢i nebo zéave-
reéné zpravy vyzkummného projektu musi toto uvést. Napt.: Empirickd data byla ziskdna v ramci feSeni
grantového projektu napt. GACR (nazev a &islo).

Prispévky k oponentnimu fizeni poslou autori elektronicky na adresu redakce: studiakin@pf.jcu.cz.

Po tpravéich vyvolanych oponentnim Fizenim poslou autofi na adresu redakce opravené rukopisy
v elektronické podobé.

Upozornéni: Od roku 2011 je vybiran manipula¢ni poplatek za prispévek do Casopisu Studia Ki-
nanthropologica ve vysi 500 K¢ nebo 20 €, ¢&islo uc¢tu: 104725778,/0300, Specificky symbol: 1214.
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INSTRUCTIONS FOR THE AUTHORS OF THE ARTICLES

Scientific Journal for Kinanthropology is mainly a place for publishing reports of empirical studies,
review articles, or theoretical articles. Articles are published in Czech, Slovak, and /or English language.
The author (senior author) is responsible for special and formal part of the article. All texts are subject
to review process and assessed by at least two expert referees. The review procedure is authorless.
Board of editors decide about article ’s publishing having regard to scientific importance and review
process.

Most journal articles published in kinanthropology are reports of empirical studies, and therefore
the next section emphasizes their preparation.

Parts of a Manuscript

1. Title page consists of

(a) Title. A title should summarize the main idea of the paper simply and, if possible, with style. It
should be a concise statement of the main topic and should identify the actual variables or theoretical
issues under investigation and the relation between them. The recommendated length for a title is 8
to 10 words. A title should be fully explanatory when standing alone.

(b) Author s name and affiliation

(c) Abstract. An abstract is brief, comprehensive summary of the contents of the article. A good
abstract is accurate, self-contained, concise and specific, nonevaluative, coherent and readable. An
abstract of a report of an empirical study should describe in 150 to 200 words

e the problem under investigation, in one sentence if possible;

e the subjects, specifying pertinent characteristics, such as number, type, age, sex, and species;

e the experimental method, including the apparatus, data-gathering, and complete test names, etc.
e the findings, including statistical significant levels, and

e the conclusions, and the implications or applications.

(d) Keywords. Not more than 5.
2. Next pages

(a) Introduction. The body the paper body of a paper opens with an introduction that presents the
specific problem under study and describes the research strategy. Definition of variables and formal
statement of your hypotheses give clarity. Because the introduction is clearly identified by its position
in article, it is not labeled.

(b) Method. The Method section describes in detail how the study was conducted. Such a description
enables the reader to evaluate the appropriateness of your method and the reliability and the validity
of your results. It also permits experienced investigators to replicate the study if they so desire. Method
section is devided into labeled subsections. These usually include description of subject, the apparatus
(measures or materials), and the procedure. If the design of the experiment is complex or the stimuli
require detailed description, additional subsections or subheadings to devide the subsections may be
waranted to help readers find specific information, include in this subsections only the information
essential to comprehend and replicate the study. Given insufficient detail, the reader is left with
questions, given to much detail, the reader is burneded with irrelevant information. Method section is
usually devided into: Subject; Measures (Apparatus or Materials) and Procedure.

(¢) Results. This section summarizes the data collected and the statistical treatment of them. First,
briefly state the main results or findings. Then report the data in sufficient detail to justify the
conclusions. Mention all relevant results, including those that run counter the hypothesis. Do not
include individual scores or raw data, with the exception, e.g. of single-subject designs or illustrative
samples.

(d) Tables and figures. To report data, choose the medium that presents them clearly and economi-
cally. Tables provide exact values and can efficiently illustrate main effects. Figures of professional
quality attract the reader’s eye and best illustrate interactions and general comparisons. Although
summarizing the results and the analysis in tables or figures may be helpful, avoid repeating the same
data in several places and using tables for data that can be easily presented in the text. Refer to all
tables as tables, and to all graphs, pictures, or drawings as figures. Tables and figures supplemented
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the text; they cannot do the entire job of communication. Always tell the reader what to look for in
tables and figures and provide sufficient explanation to make them readily intelligible.

(e) Discussion. After presenting the results, you are in a position to evaluate and interpret their im-
plications, especially with respect to examine, interpret, and qualify the results, as well as to draw
inferences from them. Emphasize any theoretical consequences of the results and the validity of your
conclusions. When the discussion is relatively brief and straightforward, some authors prefere to com-
bine it with the previous Result section, yielding Results and Conclusion or Results and Discussion).
(f) Conclusion. Conclusion part contrary to Abstract is not obligatory. This part could also be in
section Results and Conclusions.

(g) References. Just as data in the paper support interpretations and conclusions, so reference citation
document statements made about the literature. All citations in the ms. must appear in the reference
list, and all references must be cited in text. Choose refferences judiciously and cite them accuratly.
The standard procedur for citations ensure that refferences are accurate, complete, and useful to
investigators and readers. In references section follow the APA-Publication Manual (6th edition, 2010).
(h) Appendixz. Appendix is although seldom used, is helpful if the detailed description of certain
material is distracting in, or inappropriate to the body of this paper. Some examples of material
suitable for an appendix are (1.) new computer program specifically designed for your research and
unvalaible elsewhere, (2.) an unpublished test and its validation, (3.) a completed mathe-matical proof,
(4.) list of stimulus material (e. g. those used in psycholinguistic research), or (5.) detailed description
of a complexe piece of equipment. Include an appendix only if it helps readers to understand, evaluate,
or replicate the study.

(i) Author s address (contact address) — the author presents his/her address and address of his/her
co-workers as the last information in the article. He/she presents family name, first name, degrees,
complete address, City Code, telephon number and mainly e-mail.

Technical form of (hand) writing

Articles are basically accepted in the form of text editor, Microsoft Word or by editoring, keeping

following setting and arrangements:

— form A4

— all outsides 2.5 cm

— size of letters 11, for the name of work a 10 for the other text

— single lines

— letters Times New Roman CE

— distance from the first line of the column — 0.5 cm

— gaps behind the headlines — 6 points

— all headlines extra bald and situated in the centre, Tables can be presented direct in the manuscript
or mostly are presented as supplement enclosures of the article.

Dimensions of the tables (including title) can’t be over width and height of the page limited by
above mentioned page’s appearence. The name of the Table and all languages, in English and in
Czech, it is possible to use English text in the Table and the list of Czech translations is presented
under the table (or contrary).

Figures (graphs, pictures, drawings, etc.) are regularly sheets in the quality replying to the require-
ments of the sample for print (black and white images and graphs with the corresponding descriptions,
resolution min. 300 dpi). The figure “s dimension including all descriptions can “t be bigger than above
mentioned page’s dimension. The name of figure and all descriptions used in figure are also in two
languages — in English and Czech.

To the authors, whose articles are connected with the project of some Grant Agency, is recommen-
ded to emphasize this fact (i. e. name of the project and its number).

Please note: From January 2011 there will be a handling fee of 500 K¢& (or 20 €) for articles accepted
by Studia Kinantropologica, Account number: 104725778 /0300, Specific symbol: 1214.

e-mail: studiakin@pf.jcu.cz
www.pf.jcu.cz
http://www.pf.jeu.cz/stru/katedry /tv/studiaka.html
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Upozornéni

Od roku 2011 je vybirdn manipulacni poplatek za prispévek
do ¢asopisu Studia Kinanthropologica ve vysi 500 K¢ nebo 20 €.
Tento ptispévek bude plné vyuzit jako odména recenzentim.

Cislo aétu: 104725778 /0300
Specificky symbol: 1214
IBAN: CZ20 0300 0000 0001 0472 5778
SWIFT (BIC) CEKOCZPP
Do zpravy pro prijemce uvadéjte jméno prvniho autora.

Please note

From January 2011 there is a handling fee of 500 K¢ (or 20 €)
for articles submited by Studia Kinantropologica.
This fee will be fully used as a reward for reviewers.

Account number: 104725778 /0300
Specific symbol: 1214
IBAN: CZ20 0300 0000 0001 0472 5778
SWIFT (BIC) CEKOCZPP
In a message for the recipient to enclose the name of the first of the author.
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