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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
vydavat 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. éasopis 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).

Casopis Studia Kinanthropologica je uréen pro zvefejiiovan{ pivodnich sdéleni, které souvisi s pro-
blematikou sportovni kinantropologie. Akceptuje ptispévky, které dosud nebyly publikovany a nejsou
prijaty k publikovani v jiném ¢asopisu. V8echny texty prochézeji recenznim rizenim a jsou posuzovany
nejméné dvéma nezavislymi recenzenty. Recenzni fizeni je oboustranné anonymni (redakce si vyhra-
zuje pravo na odstranéni udaji identifikujicich autora ¢i recenzenta). Autofi jsou vzdy vyrozuméni
o vysledku recenzniho fizeni a instruovani k provedeni pripadnych zmén v predlozeném textu. Staté
mohou byt publikoviny v jazyce ¢eském, slovenském nebo anglickém. Autor je zodpovédny za odbor-
nou, jazykovou a formalni spravnost piispévku. O zvefejnéni prispévku rozhoduje redakéni rada se
zietelem na védecky vyznam a oponentské posudky. Za obsahovou a jazykovou spravnost odpovida
autor, autori jednotlivych piispévkii.

Zaméreni Casopisu:

Sportovni trénink Humanitni védy ve sportu
Aplikované pohybové aktivity | Fyzioterapie

Biomechanika Behavioralni aspekty sportu
Zdravotni aspekty TVS Dychani ve sportu
Pedagogika TVS Psychologie TVS

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.

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.

Aims and Scope:

Sports training Humanities in Sport
Applied physical activities Physiotherapy
Biomechanics Behavioural aspects of sport
Health aspects of physical education and sport | Breathing in Sport

Sport pedagogy Sport psychology
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VPLYV SIIiOVO-VYTRVALOSTNEHO TRENINGU NA ZMENY V SKO-
RE FUNKCNEJ POHYBOVEJ DIAGNOSTIKY U TRIATLONISTOV

THE INFLUENCE OF STRENGTH-CONDITIONING TRAINING ON
CHANGES IN THE FUNCTIONAL MOVEMENT SCREEN SCORE OF
TRIATHLETES

K. Bako, & V. Franek

Univerzita Mateja Bela, Fakulta telesnej vychovy, $portu a zdravia

Abstract

The rivalry of triathletes and the effort to push their performance limits forces them to think
through their entire preparation in detail, to use time efficiently, to prepare their bodies not only
for maximum performance, but also to analyse the occurrence of possible injuries. For this reason, it
is necessary to include triathlon diagnostics in the training process which serves as feedback for the
triathlete and the coach on how they train and at what performance level they are.

Based on this knowledge, the study verifies the impact of strength-endurance training on score
changes of Functional Movement Screen of triathletes.

The research included 8 performance triathletes from TRIAN SK UMB triathlon club Banské
Bystrica whose age was 17.26 £+ 0.59 years with a body height of 175.8 + 7.4 cm and a body weight of
63.2 £+ 5.8 kg. To obtain information about the triathletes, the Functional Movement Screen (FMS)
was used and was performed without warm up, so that the obtained values were not affected. 3 external
examiners who are certified experts in Functional Movement Screen were included to ensure the testing
objectivity. Data recording was done manually and registered into the Functional Movement Screen
Score Sheet. Input and output testing took place in the morning hours under the same conditions.
The training program ran for 8 weeks in the preparatory period from 16,/01/2024 to 07/03/2024 and
was implemented 2 times a week.

When comparing the input and output data, the experimental group recorded a significant impro-
vement in the average point score of the triathletes from 12.25 4+ 2.17 points to 15.75 £ 1.92 points
which represents an improvement in the FMS score by 28.6%. The control group also registered an
average improvement from 12.25 & 1.92 to 13 4 1.22 points which represents an improvement of 6.1%.

The results show that a strength-endurance training program will have a higher effect on changes
in Functional Movement Screen scores in triathletes than a uniform training method. Due to lower
number of the triathletes the further and wider investigation of the issue is recommended.

Keywords: functional movement screen; circuit training; preparatory period; triathlon

Stdhrn

Rivalita triatlonistov a snaha posuvat svoje hranice vykonnosti ich nuti premysliet cela svoju
pripravu do detailov, aby vyuzivali ¢as efektivne, pripravili svoje telo nielen na maximalny vykon, ale
aj analyzovali vyskyt moZnych zraneni. Z daného doévodu je preto nutné zaradit diagnostiku v triatlone
do tréningového procesu, ktora sluzi pre triatlonistu a trénera ako spatnéa vézba toho, ako trénuju a
na akej vykonnostnej tirovni su.

Na zaklade tychto poznatkov sme sa rozhodli verifikovat vplyv silovo-vytrvalostného tréningu na
zmeny v skore funkénej pohybovej diagnostiky u triatlonistov.

Vo vyskume bolo zahrnutych 8 vykonnostnych triatlonistov z triatlonového klubu TRIAN SK UMB
Banska Bystrica, ktorych vek bol 17,26 + 0,59 rokov s telesnou vyskou 175,8 + 7,4 cm a telesnou
hmotnostou 63,2 + 5,8 kg. Na ziskanie informacii o triatlonistoch sme pouzili funkéni pohybovu

113



diagnostiku (Functional movement screen — FMS), ktora vykonavali bez rozohriatia a rozcvicenia,
aby neboli ovplyvnené nadobudnuté hodnoty. Na zabezpecenie objektivity testovania boli osloveni 3
externi examinatori, ktori s certifikovani odbornici funkénej pohybovej diagnostiky. Zaznamenévanie
udajov sme vykonali ru¢ne a boli zapisané do ,Functional Movement Screen Score Sheet”. Vstupné a
vystupné testovanie prebiehalo v doobednych hodinéch za tych istych podmienok. Tréningovy program
prebiehal 8 tyzdnov v pripravnom obdobi od 16. 01. 2024 do 07. 03. 2024 a realizovali sme ho 2-kréat
v tyzdni.

Pri porovnani vstupnych a vystupnych tidajov zaznamenal experimentalny stibor vyraznejsie zlep-
Senie priemeru bodového skoére triatlonistov z 12,25 + 2,17 bodov na 15,75 + 1,92 bodov, ¢o predstavuje
zlepSenie FMS skore o 28,6 %, pricom kontrolny stubor zaregistroval taktiez priemerné zlepSenie, a to
z 12,25 + 1,92 na 13 + 1,22 bodov, ¢o predstavuje zlepsenie o 6,1 %.

7 vysledkov vyplyva, Ze silovo-vytrvalostny tréningovy program bude mat vyssi efekt na zmeny
v skore funk¢nej pohybovej diagnostike u triatlonistov ako metdéda rovnomerného tréningu. Z hladiska
niz§ieho poc¢tu probandov, odportac¢ame SirSie skimanie danej problematiky.

KTlucové slova: funkéna pohybova diagnostika; kruhovy tréning; pripravné obdobie; triatlon

Uvod

Triatlon je synonymom vytrvalostného viacboja, pocas ktorého vykonavame 3 Sportové discipliny
(plavanie, cyklistika a beh), ktoré nasleduju bezprostredne po sebe a poradie sa nemoze menit (O’ Toole,
Douglas & Hiller, 1989).

Vzhl'adom na naro¢nost vytrvalostnych $portov je tulohou kazdého trénera najst ten spravny vzo-
rec, aby Sportovci boli rychlejsi, silnejsi a hlavne vytrvalejsi a nadobudnuté schopnosti preniesli zo
§portového tréningu priamo do sutaze (Boyle, 2017).

Aby sme mohli zac¢at riesit a hodnotit Struktiru Sportového vykonu vo vytrvalostnom Sporte,
je nutné stanovit si hlavné aspekty, ktoré st primarne zastipené (v naSom pripade v triatlone) na
zéklade ¢oho ich rozvijame v nasledujicich tréningovych cykloch (Kampmiller et al., 2012). K rozvoju
jednotlivych aspektov je potrebné ziskat informécie z diagnostiky, ktora nam poskytne uceleny obraz
o aktualnom stave trénovanosti jednotlivych triatlonistov (Suchy & Bunc, 2012).

Diagnostika je v triatlone nevyhnutnou sucastou tréningového procesu. Testy su pre triatlonistu
a trénera spitnou vézbou toho, ako trénuju a na akej vykonnostnej trovni st (Formanek, 2003).
K velkému mnozstvu testov a metdd funkénej zatazovej diagnostiky je potrebné zvolit testy s ¢o naj-
vacsou Specifickou vypovednou hodnotou pre triatlonistu. TaktieZ je potrebné zvolit spravne obdobie
a zabezpetit totoZzné podmienky (Formanek, 2003). Triatlonisti potrebuji dobre rozvinuti rovnovéahu,
stabilitu telesného jadra (core) a neuromuskularnu kontrolu na bezpefné a efektivne vykonavanie
potrebnych pohybov v troch disciplinach $portu, ktorit mézeme otestovat funkénou pohybovou dia-
gnostikou — FMS (Garcia-Jaén et al., 2018).

Dnesni Sportovei tvrdsie pracuji na tom, aby sa stali silnejsimi a zdravsimi tym, Zze pracuji na
zlepSeni svojej flexibility, sily a vytrvalosti. Autori Cook et al. (2014a) st presvedéeni, Zze mnohi Spor-
tovci a jednotlivel vykonavaja pohybové ¢innosti na vysokej trovni napriek tomu, ze st neefektivne
v ich zakladnych pohybovych vzoroch bez toho, aby o tom vedeli, a tak sa tito Sportovci pokisaju
pridat kondiciu k dysfunkcii. Mnohi §portovei trénuji okolo uz existujuceho problému alebo jednodu-
cho ignoruju svoje slabé stranky pocas silovej a kondi¢nej pripravy. Na dneSnom rozvijajicom sa trhu
v oblasti $portu a rehabilitdcie maja tréneri a zdravotnici pristup k velkému mnozstvu vybavenia a
cviéebnych programov. Aj tie najlep$ie tréningové programy vSak nemdzu zlepsit kondiciu a zdravotny
stav, ak sa neodhalia zdkladné slabiny (Cook et al., 2014b). Ked sa neposilnia slabé pohybové vzorce,
ktoré mozu ovplyvnit efektivitu pohybu, tak by to mohlo viest k zlej biomechanike a v kone¢nom
dosledku zvysit potencial mikro alebo makrotraumatického poranenia.

Funkéna pohybovéa diagnostika (FMS) sa sklad4 zo siedmich zakladnych pohybovych vzorov (tes-
tov), ktoré vyzaduju rovnovahu mobility a stability (vratane neuromuskularnej/motorickej kontroly).
Medzi testy zaradujeme hlboky drep, prekazkovy krok, in-line vypad, pohyblivost ramien, aktivne
prednoZenie rovnych nodh, stabilita trupu pri kl'uku a rotacna stabilita. Testy umiestiiujii $portoveca
do pozicii, kde sa prejavia slabiny a nerovnovaha, ak sa nevyuZije primerana stabilita a pohyblivost
(Cook et al., 2014a).
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Na zlepsenie jednotlivych testov boli navrhnuté korekéné cvi¢enia, ktoré umoznia zvysit bodové
skore FMS (Cook, 2013). Vanderka (2016) vSak poukazuje svojim vyskumom aj na to, Ze na zlepSenie
bodového skore vo funkénej pohybovej diagnostike nemusime pouZzivat len korekéné cvicenia navrhnuté
Gray Cookom, ale k cielu sa dokdZeme dopracovat aj inou cestou, ¢o bolo v jeho pripade vyuZitie silo-
vého tréningu, ktoré zlepsilo bodové skore v FMS. Zaradenie silovej pripravy moze pozitivne ovplyvnit
cela pripravu triatlonistu z hladiska zlepSenia ekonomiky behu, zniZeniu rizika a mnozstva zraneni a
prispiet k navySeniu Sportového vykonu (Briinn et al., 2018; Collins et al., 1989; Beckinsale, 2016;
Cerveny & Mihalik, 2023).

Na zaklade vyssie uvedenych poznatkov, sme sa rozhodli stanovit si ciel a to, & vplyvom silovo-
vytrvalostného tréningu dokézeme pozitivne ovplyvnit zmeny v skore funkénej pohybovej diagnostiky u
triatlonistov. Prezentované vysledky tvoria ¢ast vyskumu, ktory bol realizovany a nasledne publikovany
v ramci aspesnej obhajoby dizertacnej prace (Bako, 2024).

Metodika

N&3 vyskumny stbor pozostaval z 8 triatlonistov z triatlonového klubu TRIAN SK UMB so sid-
lom v Banskej Bystrici, ktorych vek bol 17,26 £ 0,59 rokov. Triatlonisti st na vykonnostnej Grovni
(2 reprezentanti, zvy3ni sa umiestnili na MSR v triatlone, duatlone a akvatlone do 6. miesta), ktori
reprezentuju klub na narodnej a medzinadrodnej tirovni. Probandi boli rozdeleni na 4-¢lenny experi-
mentalny a 4-¢lenny kontrolny stbor, pricom podla Shapiro-Wilkovho testu sa neporusila normalita
rozdelenia. Vsetci triatlonisti pred zaciatkom vyskumu dobrovolne podpisali informovany sihlas o ko-
nani vyskumu, ktory bol spojeny s dizerta¢nou pracou. Nas vyskumny projekt bol posideny z etického
hladiska Etickou komisiou Univerzity Mateja Bela v Banskej Bystrici, ktora ho schvalila a je evidovany
pod ¢islom 1079/2024.

Na ziskanie udajov sme vyuzili vo vyskume metodu testovania a to diagnosticky test — funkénu
pohybovu diagnostiku (Functional Movement Screen) — FMS. Vstupna funkéna pohybova diagnostika
(FMS) bola vykonavana v doobednych hodinach od 09:00 v ditoch od 10. 01. 2024 do 12. 01. 2024.
Testovanie FMS prebiehalo bez rozohriatia a rozcvicenia, aby neboli ovplyvnené nadobudnuté hodnoty
probandov. S cielom zabezpecit objektivitu testovania (kedZe v teste sa vyuziva Skdlové hodnotenie)
sme oslovili 3 externych examinatorov, ktori disponuju odbornou certifikiciou funkénej pohybovej
diagnostiky. Zaznamenavanie idajov sme vykonali ruéne a boli zapisané do ,Functional Movement
Screen Score Sheet".

Tato diagnostika pozostava zo siedmych pohybovych vzorov, pricom kazdy z tychto pohybovych
vzorov je hodnoteny na skéle 0 az 3 body. Medzi testy zaradujeme hlboky drep, prekazkovy krok, in-
line vypad, pohyblivost ramien, aktivne prednoZenie rovnych noh, stabilita trupu pri kluku a rotacna
stabilita. Taktiez sa hodnoti celkové bodové skore a stacasne aj funkcia jednotlivych segmentov tela
(Cook, 2003):

0 — pohyb je bolestivy, odporaca sa spolupraca s lekdrom

1 — neschopnost vykonat pohybovy vzor

2 — schopnost predviest pohybovy vzor, ale s malou kompenzaciou
3 — uplné schopnost predviest spravne pohybovy vzor

Vystupné testovanie funkénej pohybovej diagnostiky prebiehalo po silovo-vytrvalostnom tréningo-
vom programe a to v ditoch 13. 03. 2024 — 15. 03. 2024 za tych istych podmienok.

Silovo-vytrvalostny tréningovy program bol zaradeny v pripravnom obdobi od 16. 01. — 07.03.
2024, ¢o predstavuje 8 tyzdiov. Ulohou silovo-vytrvalostného tréningového programu formou kruho-
vého tréningu bolo verifikovat u¢innost tréningového programu v porovnani s kontrolnym tréningovym
programom vykonadvanym metodou rovnomerného tréningu a zistit, ktord metoda je prinosnejsia z
hladiska zmien v skore funkénej pohybovej diagnostiky (FMS). Dany podnet bol aplikovany v trénin-
govom programe vyskumného stboru 2-krat v tyzdni v utorok od 08:45 a Stvrtok od 14:45, v ktorom
tréningové jednotka experimentalneho siboru predstavovala priblizne 1 h a 5 min a pri kontrolnom
sibore to bolo 1 h a 25 min. Kruhovy tréning pozostaval z 12-tich cvic¢eni, ktoré boli rozdelené do
dvoch tréningovych jednotiek po 6 cviceni. Pocas tychto cvi¢eni probandi precvicovali celé telo. Medzi
12 cviceni, ktoré sme si zvolili patri drep s ¢inkou na chrbte alebo poharovy drep s kettlebellom, mitvy
chrobak ,dead-bug®, jednonozny rumunsky mfitvy tah, pritahy na hrazde podhmatom, vypony v sede,
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jednoru¢ny tlak nad hlavu v kl'aku vo vypade, mitvy tah, pallof press v stoji, jednonoZny drep vo
vypade s vyloZenou nohou na vyvysenej ploche (bulharsky drep), tlaky na vodorovnej lavicke, vypony
v stoji, jednoruény pritah v kl'aku vo vypade. Kazdé cvicenie bolo vykonavané pri intervale 30 s zata-
zenie a 30 s odpocinok. Doba zataZenia sa kazdy tyzden navySovala o 5 sekind, pricom v 4. tyzdni to
predstavovalo 45 s zataZenie a 30 s odpocinok. Nasledujice 4 tyzdne sme cely cyklus zopakovali, ale
pri vysSom odpore. Po celom okruhu cviceni nasledoval odpo¢inok 2 min. Dany kruhovy tréning sme
kazdu tréningovu jednotku zopakovali 3-krat. Intenzita a interval cviceni boli stanovené podla Fec a
Fe¢ (2013) a Formanek (2003) a to na trovni 45 az 55 % z 1 RM. Odpor cvi€eni bol stanoveny na
zéklade viacrazového maxima (6 RM) z ktorého moézeme vychadzat pri tvorbe tréningovych progra-
mov pri cvi¢eniach ako mrtvy tah, drep, tlaky na vodorovnej lavicke a pritahy na hrazde podhmatom
(Vanderka, 2016; Klion et al., 2015; Stoppani, 2008). Cvi¢enia v kruhovom tréningu boli zvolené na
zéklade §tudii a poznatkov autorov Klion et al. (2015), Hung et al. (2019), Boyle (2016), Bohm et al.
(2021), Current (2021), Fe¢ a Fe¢ (2013), Mullane, Turner a Bishop (2021), Stephens et al. (2021) a
Stoppani (2008), ktori hovoria o pozitivnom prinose a vyzname zaradenie cviceni do silovej pripravy,
ktora pozitivne dokéze ovplyvnit vykon v jednotlivych disciplinach triatlonu. Protokol nebol v tomto
zneni v ziadnej $tadii pouzity, preto je tento podnet svojim vzorom originalny.

Kontrolny subor vyuzival metédu rovnomerného tréningu v behu s dobou trvania 60 min, pri¢com
intenzita behu bola pod uroviiou ANP, ktora bola stanovené na zaklade laktatovej krivky. Pred hlavnou
¢astou bola vykonavana myofascidlna masaz celého tela, aktivéacia stredu tela, aktivacia sedacich svalov
a dynamicky stre¢ing na vrchni a dolna cast tela. Po hlavnej ¢asti probandi vykonali vyklus v dobe
zatazenia 10 min.

Pre interpretaciu vysledkov jednotlivych skupin sme pouzili okrem bodovych zmien aj percentualne
zmeny a taktiez sme poéitali aj vecnii vyznamnost. Rozpétie hodnot vecnej vyznamnosti mozeme
podla Soukupa (2013) slovne oznacit a to od 0,2 do 0,5 ako maly efekt, od 0,5 do 0,8 ako stredny
efekt a od 0,8 a vysgie mozeme hovorit o velkom efekte.

Vysledky
V nasledujicich obrazkoch znazornime a zhrnieme vysledky nasho vyskumu, vykonavaného na 8
vykonnostnych triatlonistov vo veku 17,26 + 0,59 rokov z klubu TRIAN SK UMB Bansk4 Bystrica.

Obrazok 1./ Figure 1.

Intraindividudlna kompardcia vstupngch a vystupnych hodnot FMS experimentdlneho a kontrolného
suboru./ Intra-individual comparison of FMS input and output values of the experimental and control
group.

Komparicia hodnot FMS - Comparison of FMS values
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Na obrazku 1 porovnavame individualne nadobudnuté hodnoty z FMS testov 8 probandov, ktoré
boli vykonané v diioch 10. 01. 2024 — 12. 01. 2024 a nésledne zopakované testovanie po 8-tyzdiovom
tréningovom programe v diioch 13. 03. 2024 — 15. 03. 2024. Probandi 1 az 4 predstavovali experimen-
talny stbor, zatial ¢o probandi 5 az 8 tvorili kontrolny stbor.

U vsetkych probandov experimentalneho stiboru nastalo priemerné zlepSenie, a to o 3,5 + 0,5 bodov,
zatial Co priemerné zlepgenie probandov kontrolného stuboru bolo o 0,75 + 0,80 bodov.

Tabulka 1./ Table 1.
Individudlne zmeny probandov v jednotlivyjch testoch FMS diagnostiky./ Individual changes of probands
in individual FMS diagnostic tests.

Zlepienie v testoch FMS — Improvement in FMS tests

Proband 1 In-line vypad, prekazkovy krok, rotana stabilita, stabilita trupu pri
kl'uku — In-line lunge, hurdle step, rotary stability, trunk stability push
up

Proband 2 In-line vypad, prekazkovy krok, aktivne prednoZenie néh, hlboky drep
— In-line lunge, hurdle step, active straight leg raise, deep squat

Proband 3 In-line vypad, rotaéna stabilita, hlboky drep — In-line lunge, rotary
stability, deep squat

Proband 4 In-line vypad, aktivne prednoZenie néh, pohyblivost’ ramien — In-line
lunge, active straight leg raise, shoulder mobility

Proband 5 Aktivne prednoZenie néh, stabilita trupu pri kl'uku — Active straight leg
raise, trunk stability push up

Proband 6 -

Proband 7 Aktivne prednoZenie néh — Active straight leg raise

Proband 8 -

Obréazok 2./ Figure 2.

Kompardcia zmien priemernigjch hodndét funkénej pohybovej diagnostiky u experimentdlneho a kont-
rolného suboru./ Comparison of changes in the average values of functional movement screen in the
experimental and control group.

Zmeny priemernych hodndt FMS u experimentilneho
a kontrolného siboru - Changes in the average values of FAS in the
experimentaland control group

13

Experimentilny sibor Fontrolny subor (Confrol
(Experimental group) group)

U v8etkych probandov experimentéilneho stiboru nastalo zlepSenie v in-line vypade o 1 bod. Pro-
bandi 1 a 2 zaznamenali taktiez totozné zlepSenie pri prekazkovom kroku. Zlepsenie v rotacnej stabilite
zaznamenali probandi 1 a 3. Proband 1 okrem vysSie spomenutych zlepSeni, zaznamenal zlepSenie este
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pri teste stabilita trupu pri kl'uku. Proband 2 taktieZ okrem vysSie spomenutého zlepSenia, v testoch
zaregistroval pozitivnu zmenu aj pri teste aktivne prednozenie rovnych noh a pri hlbokom drepe. Pro-
band 3 s najvyssim 19 bodovym hodnotenim, sa okrem vysSie spomenutych vysledkov testov zlepsil
aj v hlbokom drepe. ZlepSenie z 11 bodov na 14 zaznamenal proband 4. V jeho pripade doslo okrem
zlepSenia v teste in-line vypade aj k zlepSeniu pri aktivnom prednozeni rovnych noéh a pohyblivosti
ramien.

V kontrolnom stubore u probandov 5 a 7 nastalo zlepSenie, zatial ¢o u probandov 6 a 8 nedoslo
k ziadnej zmene. Z pohladu testov nastalo u probandov 5 a 7 zlepSeniu pri aktivnom prednozent
vystretych noéh o 1 bod. Proband 5 vSak dosiahol zlepSenie aj pri teste stabilita trupu pri kluku
o 1 bod. Probandi 6 a 8 nezaznamenali ani pri jednom teste zlepSenie alebo zhorSenie, ¢o by sposobilo
rozdielne bodovanie pri jednotlivych testoch, aj ked by bol siuc¢et bodov rovnaky.

Obrazok 2 porovnava zmeny hodnét funkénej pohybovej diagnostiky experimentélneho a kontrol-
ného siboru. Pri porovnani priemernych hodnét experimentéalneho suboru z vstupného testovania bolo
bodové skére pri vystupnom testovani navysené z 12,25 + 2,17 bodov na 15,75 4+ 1,92 bodov.

Priemerné hodnoty kontrolného suboru pri vstupnom testovani sa z 12,25 4+ 1,92 bodov sa zmenili
pri vystupnom testovani, a to na 13 £+ 1,22 bodov.

7Z percentualneho hl'adiska mozeme hovorit o zlepseni vo vykone FMS u experimentalneho suboru
0 28,6 %, zatial ¢o kontrolny subor zaznamenal zlepSenie o 6,1 %.

Z pohladu vecnej vyznamnosti sme zaznamenali v experimentalnom stbore pri FMS vel'mi velky
efekt (d = 1,7), zatial ¢o kontrolny stbor zaznamenal maly efekt (d = 0,47).

Diskusia

Z nadobudnutych vysledkov mézeme zhodnotit, Ze vyznamné zmeny z hl'adiska zlepsenia bodového
skore funkénej pohybovej diagnostiky nastalo u probandov v experimentalnom sibore, a tak metodu
hodnotime pozitivne.

Zaradenie silovej pripravy moZe v koneénom dosledku kladne ovplyvnit celt pripravu triatlonistu
ako zniZzenie rizika zraneni a mnoZstva zraneni v behu podla tvrdeni autorov Briinn et al., 2018, Collins
et al. (1989), Beckinsale (2016), Cerveny a Mihalik (2023). Hotta et al. (2015) poukazuje vo svojej
studii aj na to, Ze celkové skore FMS mé nizku predvidatelnost pri zraneniach behu, ale tato studia
zaroven zistila, Ze skore pre hlboky drep a aktivne prednozenie v ahu sa javi ako Géinnejsia metoda
oproti celkovému skore FMS na analyzu rizika beZeckych zraneni. Pri porovnani tejto informécie s
nasim experimentalnym stborom nastalo zlepSenie v teste hlboky drep o 1 bod u probandov 2 a
3 a taktiez zlepSenie o 1 bod pri aktivnom prednoZeni v Tahu sa zlepsil proband 2 a proband 4.
U v8etkych probandov experimentalneho suboru nastalo zlepsenie v in-line vypade o 1 bod. Dévodom
tohto zlepsenia podla Cooka et al. (2014a) je zvysena pohyblivost Elenkového kibu, bedrového kibu a
zlepSenie stability kolena pri kontrolovanej abdukcii s uzavretym kinetickym retazcom. Probandi 5 a
7 v kontrolnom siibore zaznamenali zlepSenie iba pri jednom teste a to aktivne prednoZenie v Tahu.

Vanderka (2016) poukazuje vo svojej $tudif aj na to, Ze na zlepenie bodového skore vo funkéne;
pohybovej diagnostike nemusime pouzivat len korekéné cvi¢enia navrhnuté Gray Cookom, ale k cielu
sa dokazeme dopracovat aj inou cestou, akou v naSom pripade bola forma kruhového tréningu.

Tato stadia nam ukézala, Ze existuje aj ind moznost ako dosiahnut vyraznejsie zmeny v skore
funkénej pohybovej diagnostiky, ¢o z hladiska vedy hodnotime pozitivne. Dosiahnutie pozitivneho
vysledku nie je moZné prisudzovat opakovatelnosti testu, kedZe probandi dané testy vykonavali iba na
zacCiatku a po ukonceni intervencie a taktiez nevedeli ¢o konkrétne sledujeme pri jednotlivych testoch.
Limitom vyskumu je pocetnost probandov, a tak pre zovSeobecnenie vysledkov odporucame Sirsie
skimanie danej problematiky.

Zaver

Cielom vyskumu bolo verifikovat vplyv silovo-vytrvalostného tréningu na zmeny v skore funkéne;j
pohybovej diagnostiky u triatlonistov. Vyskum predstavoval kazuistiku 8 vykonnostnych triatlonistov
z klubu TRIAN SK UMB Banské Bystrica. Po 8-tyzdiiovom intervenénom programe zaznamenali
triatlonisti v experimentélnom stbore priemerné zlepSenie v bodovom skére funkénej pohybovej di-
agnostiky o 3,5 £+ 0,5 bodov (d = 1,7), zatial ¢o v kontrolnom subore nastali priemerné zmeny
0 0,75 £+ 0,80 bodov (d = 0,47).
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V zévere prispevku by sme sa cheeli podakovat celému klubu TRIAN SK UMB a Fakulte telesnej
vychovy, §portu a zdravia pretoZe bez ich pomoci by nevznikol tento prispevok, ktory je sucastou
dizertacnej prace a taktiez by sme neboli schopni prispiet novymi poznatkami v tejto oblasti.
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TEACHING BASKETBALL FROM THE PERSPECTIVE OF MEN AND
WOMEN PHYSICAL AND SPORT EDUCATION TEACHERS IN UP-
PER PRIMARY SCHOOLS IN EASTERN SLOVAKIA

VYUCOVANIE BASKETBALU V NAZOROCH UCITELOV A UCITE-
LIEK TELESNEJ A SPORTOVEJ VYCHOVY NA 2. STUPNI ZAKLAD-
NYCH SKOL NA VYCHODNOM SLOVENSKU

B. Betak, J. Popelka, & L. Opath
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Abstract

The authors of the study used a questionnaire to find out whether there are significant differences
in teachers’ views on teaching basketball from a point of view of gender differences. The sample
consisted of 450 physical and sport education teachers (274 men and 176 women) who teach in 17
districts in eastern Slovakia, in upper primary schools. Significant differences at the p<0.01 level were
found in the popularity of teaching basketball. While for 20.45% of women, basketball is the second
most popular taught sport after volleyball (39.77%), for 13.14% of men, basketball is the fourth most
popular taught sport after football (40.51%), volleyball (21.90%), and floorball (19.71%). Despite
significant differences (p<0.01), more than 54% of men and 48% of women teach basketball most
often for 6-10 hours within a single thematic unit. A negative finding is that 3.28% of men and 11.36%
of women do not teach basketball. Game-oriented didactic approach dominates in teaching for both
genders (54.72% of men and 55.77% of women). According to 32.85% of men and 40.91% of women,
the main disadvantage of teaching basketball is the low interest of pupils in learning the sport. The
second most frequently chosen shortcoming of basketball teaching was the low time allocation of the
subject (29.59% of men and 28.41% of women).

Keywords: didactic approaches; teaching shortcomings; teaching scope; sport games

Stdhrn

Autori prispevku zistovali prostrednictvom dotaznika ¢i existuju signifikantné rozdiely v nazoroch
u¢itelov na vyucovanie basketbalu z pohladu intersexuélnych rozdielov. Skiimany stbor tvorilo 450
ucitelov telesnej a Sportovej vychovy (274 muzov a 176 zien), ktor{ vyufuja na 2. stupni zakladnych
8kol zo 17 okresov vychodného Slovenska. Signifikantné rozdiely na hladine p<0,01 boli zaznamenané
v oblibenosti vyucovania basketbalu. Zatial ¢o u 20,45 % zien je basketbal po volejbale (39,77 %) dru-
hou najradsej vyucovanou §portovou hrou, tak u 13,14 % muzov bol basketbal po futbale (40,51 %),
volejbale (21,90 %) a florbale (19,71 %) az $tvrtou najradSej vyucovanou Sportovou hrou. Napriek
signifikantnym rozdielom (p<0,01) viac ako 54 % muZov a 48 % zien vyucuje basketbal najcastejsie
v rozsahu 6 — 10 hodin v ramci jedného tematického celku. Negativnym zistenim je, ze basketbal
nevyucuje 3,28 % muzov a az 11,36 % zien. Pri vyufovani dominuje u oboch pohlavi (54,72 % mu-
zov a 55,77 % zien) herne orientovany didakticky pristup. Podla 32,85 % muZov a 40,91 % zien je
hlavnym nedostatkom vyucovania basketbalu nizky zaujem Zziakov o vyucovanie tejto Sportovej hry.
Druhym najcastejsie zvolenym nedostatkom vyucovania basketbalu bola nizka ¢asova dotacia pred-
metu (29,59 % muzov a 28,41 % zien).

KTlucové slova: didaktické pristupy; nedostatky vyucovania; rozsah vyucovania; $portové hry
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Introduction

Sport games are characterized by interactions between teammates and opponents in a game si-
tuation with or without a ball, with the aim to achieve a defined goal of the match (Duarte et al.,
2016). As for the popularity, sport games are often identified as the most popular thematic unit in the
perspectives of both students and teachers (Tillinger, 1994; Paugschova & Jancokova, 2008), and they
are an inseparable part of the curriculum in Slovakia, holding a significant position in schools since
1946 (Slovik et al., 1993). Despite the fact that for both genders of teachers, sports games are the most
popular subject unit, so in terms of comparing the views of men and women, there are differences in
the popularity of teaching a particular sports game. This is evidenced by several research studies such
as Adamcak et al (2018a) or Adamcak & Betak (2018).

Pursuant to the educational standard of physical and sport education, which is anchored in the
state educational program ISCED 2, sport games belong to the part called "Sport activities of the
movement regime", with a proposed time allocation of 25% (National Institute for Education, 2015).
The national educational program defines 4 mandatory sport games (basketball, football, handball,
and volleyball), which, based on their long-standing position in physical and sport education, can also
be marked as traditional. Sports games are often taught in the traditional way, and it is primarily the
objective side of teaching and learning that is taught, forgetting the procedural side. In this way of
teaching, perceptual mechanisms and cognitive processes are left behind (Dobry, 2010). In contrast
to traditional teaching, most alternative approaches to teaching sports games (Velensky, 2001) rely
on the requirement that the conditions in the acquisition of the movement skill match the target
form of realisation right from the start. In the use of modified games, according to Light (2010), the
requirements for technique are reduced so that all pupils can participate in the game, emphasising the
tactics of the game with the simultaneous development of movement skills.

Based on the above, we consider it appropriate to focus on investigating whether there are diffe-
rences in views between genders also in the set of upper primary schools physical and sport education
teachers who were involved in our survey. We were predominantly interested in the teaching of which
sports game men and women prefer with a primary focus on the teaching of the sports game of basket-
ball, the extent to which basketball is taught within a thematic unit as well as the preferred didactic
approach to teaching this sports game.

Methodology

The research sample consisted of 450 physical and sport education teachers (274 men and 176
women) working in upper primary schools in 17 districts of the eastern Slovakia. The research was
realized during the school year 2022/2023. A non-standardized questionnaire with 39 items, created
by Betak & Popelka in 2022 for the needs of the grant project KEGA No. 005UMB-4/2023, was
the main research method. The questionnaire was distributed to teachers in a combined form (in
person or electronically). All teachers contacted completed the questionnaire correctly. Students of
the Faculty of Sports Science and Health of the Matej Bel University in Banska Bystrica helped with
the distribution of the questionnaire. The paper presents selected questions from the questionnaire,
evaluated in terms of gender. Teachers’ responses were subjected to statistical processing using chi-
square test, at significance levels of p<0.05 and p<0.01. The results of statistical processing are
presented in figures. The research is part of the grant project KEGA No. 005UMB-4/2023 Creation
of didactic multimedia textbooks focused on teaching basketball and volleyball within physical and
sport education in upper primary schools.

Results

Initially, we were interested in which sport game teachers enjoy teaching the most in physical
and sport education classes. We present the results in Figure 1. While women predominantly taught
volleyball (39.77%), men predominantly taught football (40.51%). Basketball was the second most
popular sport among women with 20.45%, followed by floorball and football. For men, volleyball was
the second most popular sport (21.90%), followed by floorball (19.71%) and basketball (13.14%). In
the category "other", teachers of both genders indicated that they enjoy teaching all sports equally
or do not have a particular sport they enjoy teaching the most. For this question we found significant
differences in the responses of men and women at the p<0.01 significance level.
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Obrazok 1./ Figure 1.
Najradsej vyucovand Sportovd hra./ Most popular sport game taught by teachers.
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Further, we were interested in the number of hours teachers dedicate to teaching basketball within
a single thematic unit. Differences in responses were significant at the p<0.01 significance level. As
many as 54.01% of men and 48.30% of women teach basketball for 6-10 hours in a single thematic unit
(Figure 2). More than 21% of men and 30% of women teach basketball for less than 6 hours within
a single thematic unit. It is worth noting that 3.29% of men and as many as 11.37% of women, which
represents a total of 29 teachers in upper primary schools, do not teach basketball at all.

Obrazok 2./ Figure 2.
Rozsah vyucéovania basketbalu./ Time allocation for basketball teaching.
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We were also interested in whether students play basketball according to official rules, modified
rules, or without rules. More than 64% of both men and women stated that students play basketball
with modified rules in their classes (Figure 3). Approximately one-third of respondents reported that
students play basketball according to the official rules.

There may be significant differences between genders in terms of the diversity of content and the
use of didactic approaches in teaching basketball. Therefore, we were interested in which didactic
approach teachers of different genders prefer when teaching basketball. There were two options to
choose: a technically oriented didactic approach, which is focused on practicing and improving technical
skills outside of the game, or a game-oriented didactic approach, which is focused on practicing and
improving technical skills within the game. More than 54% of men and 55% of women predominantly
use a game-oriented didactic approach (Figure 4).
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Obrazok 3./ Figure 3.
Pri vyucovani hraji Ziaci basketbal najcastejsie./ Students most often play basketball.
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Obrazok 4./ Figure 4.
Preferovany didakticky pristup pri vyucovani basketbalu./ Preferred didactic approach in basketball
teaching.
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Every teaching has its own limitations. In the research, we were interested in what teachers consider
to be the main shortcoming for teaching basketball at the school where they teach. The ranking of
shortcomings was the same for both genders. Students’ low interest in basketball lessons was the
dominant shortcoming, followed by a low time allocation for the subject and insufficient space. Within
the category "other", most teachers stated that they do not see any shortcomings, however, some stated
that they consider the low level of students’ motor skills and abilities to be the biggest shortcoming
(Figure 5).
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Obrazok 5./ Figure 5.
Hlavnyg nedostatok pre vyuéovanie basketbalu./ The primary limitation of teaching basketball.
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Discussion

In the long-term perspective, sport games appear to be the most popular thematic unit for both
teachers and students. This is proved by several researches (e.g., Paugschova & Jancokova, 2008;
Dismore & Bailey, 2011; Bendikova et al., 2016). In our research, 40.51% of men identified football
and 39.77% of women identified volleyball as their most popular sport game to teach. Adamdéak et al.
(2018b) also found a preference for teaching football among men and volleyball among women in their
research. Antala et al. (2012) found high popularity of these sport games among students of upper
primary schools. Basketball ranked second among women and fourth among men. The reason behind
may be the fact that teachers consider basketball to be a sport game with the most complex rules
(Adameak et al., 2018a).

When examining the scope of basketball teaching within a single thematic unit, we found that
teachers of both genders (54.01% of men and 48.30% of women) most often teach basketball for 6-10
hours. An interesting finding was presented by Adamdcak et al. (2018a), who found in their research
that two-thirds of men and more than half of women teach sport games within a single thematic unit
for 11-16 hours. We believe that the teachers in our research allocate more time to sport games that
they prefer teaching over basketball. We consider it negative that 3.28% of men and up to 11.36% of
women, which is a total of up to 29 teachers, do not teach basketball at the second level of primary
school.

Physical and sport education teachers can positively influence students using various teaching stra-
tegies (Bulger et al., 2001). Therefore, we were interested in which didactic approach teachers prefer
when teaching basketball. There were two options to choose from: a technical didactic approach (fo-
cused on practicing and improving skills outside of the game) or a game-oriented didactic approach
(focused on practicing and improving skills within the game). We are aware of the existence of multiple
didactic approaches but we chose to provide these two options for the purpose of making a clear deci-
sion, recognizing that a game-oriented approach naturally involves exercises predominantly associated
with a technical approach. Our results show that over 54% of respondents prefer a game-oriented ap-
proach, while differences between men and women were minimal. The effectiveness of various didactic
approaches in teaching sport games has been examined by Balakrishnan et al. (2011).

Several experts have examined the state of physical and sport education as well as the teaching
of sport games. Common shortcomings include students’ lack of interest (Antala et al., 2012), insuf-
ficient staffing (Mesiarik, 2012), low time allocation (Lehocky, 2010; Simonek, 2011), and inadequate
facilities and equipment for physical and sport education (Slezak & Melicher, 2008; Simonek, 2011).
We were interested in what shortcoming teachers in our study face when teaching basketball. The
most significant shortcoming for 32.85% of men and 40.91% of women was students’ low interest in
basketball lessons. Antala et al. (2012) investigated the reasons behind students’ disinterest in physical
and sport education, finding that 40.8% of girls and 24% of boys stated laziness and convenience. For
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boys, the most common reason was unattractive lesson content (stated by 30.2% of boys and 28.8% of
girls). The content of basketball lessons should be diversified with movement games that would make
the pupils more involved in the lessons. Teachers also identified insufficient time allocation for the
subject as another shortcoming. This issue has been the subject of a rather heated debate in recent
years. Opponents of a mandatory third hour of physical and sport education argue that 40% of pri-
mary schools lack a gym, however this statistic is skewed by schools with small numbers of students,
as around 85% of students have access to a gym (Pietova, 2023). Without strengthened government
support for physical and sport education position, significant changes in this area cannot be expected.
Many teachers perceive insufficient space or equipment of schools as a shortcoming when teaching
basketball. We believe that state support is essential in this regard.

We see the limitations of the findings presented in the size of the research sample. Further attention
should be paid to this issue and the research sample should be expanded to include teachers from
other parts of Slovakia. The questionnaire can also be considered as partly limited and it would be
useful to add a few more questions. For example, men teachers state that they prefer to teach football.
An additional question could be focused on whether they actually teach it or just throw the ball to
the pupils to play football.

Conclusion

In this paper, we focused on the teaching of basketball as perceived by 450 physical and sport
education teachers working in upper primary schools in 17 districts of the eastern Slovakia. On the
basis of the analysis of Betak & Popelka questionnaire from 2022, we found the following within the
framework of the grant project KEGA No. 005UMB-4,/2023:

- Significant differences (p < 0.01) between men and women’s responses regarding the popularity of
teaching sport game and the extent of basketball teaching within a single thematic unit;

- Teaching basketball with modified rules and a game-oriented didactic approach predominates for
both genders;

- Both men and women identified low interest of students in basketball and insufficient time allocation
for the subject as the main shortcomings.

We perceive the presented findings only as preliminary /partial and they cannot be generalized. It
is necessary to continue in research on a larger sample of teachers and in other regions of Slovakia.
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Abstract

In this work, we point out the level and interactions of postural stability (PS) with the sports
performance of shooters (SP) in the Skeet discipline. 86 men and 20 women participated in the
research. Active sports shooters ranged in age from 12 to 45 years old from Slovakia. We determined
PS in the ready shooting position with and without a weapon using the Star Excursion Balance Test
(SEBT). The sporting performances of the shooters were recorded from the system of the Slovak
Shooting Association. PS level was characterized by descriptive statistics. The differences between the
dominant and non-dominant leg, or with a weapon and without a weapon were assessed statistically
(t-test) as well as objectively (Cohen’s d). We determined the relationship between PS and SV using
the correlation coefficient ,1* according to Pearson.

The results showed differences in PS with and without a weapon in all directions, with unarmed
shooters achieving greater ranges. The ranges between the dominant and non-dominant leg were the
same for both armed and non-armed exercises.

Interactions of SP with PS are rare. When testing without a weapon on the non-dominant standing
leg, we find interactions in the tested position Posterior (p<<0.05), Posteromedial (p<0.05) and Ante-
riolateral (p=0.05). With the weapon on the dominant standing leg, we noted positive interactions of
SV with PS in the tested Posterior position (p<0.05) and on the non-dominant leg with the Lateral
position (p<0.05).

Differences in PS in the standby shooting position with a weapon and without a weapon, or rare
interactions with the SP point to the need for a balanced and stable shooting stance in both cases.
The perfect balance and stability of the shooter limit the swings created by holding the weapon and
the shooting movement (stance - aiming - aiming - aiming - triggering) and facilitate their execution
without any changes in the stabilized position.

The contribution is part of the project VEGA 1/0460/23, Postural health in children and ado-
lescents and the possibilities of influencing it.

Keywords: skeet; postural stability; weapon; dominance; sports performance; differences; interactions

Stdhrn

V préaci poukazujeme na trovei a interakcie posturdlnej stability (PS) so §portovou vykonnostou
strelcov (SV) v discipline Skeet. Vyskum bol realizovany na sibore $portovych strelcov zo SR. PS
v pohotovostnom streleckom postaveni so zbranou a bez zbrane sme zistovali pomocou Star Excursion
Balance Test (SEBT). Sportové vykony strelcov boli evidované zo systému Slovenského streleckého
zviizu. Urovenn PS bola charakterizovana deskriptivnymi Statistikami. Rozdiely medzi dominantnou a
nedominantnou nohou, resp. so zbrafiou a bez zbrane boli posiudené Statisticky (t-test) ako aj vecne
(Cohenovo d). Vztahy medzi PS a SV sme zistovali korelatnym koeficientom ,x* podla Pearsona.
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Vysledky preukazali rozdiely v PS so zbrafiou a bez zbrane vo vsetkych smeroch, pri¢om bez zbrane
dosahovali strelci vacsie rozsahy. Pri cviceni so zbrafiou aj bez zbrane boli rozsahy medzi dominantnou
a nedominantnou nohou rovnaké.

Interakcie SV s PS su ojedinelé. Pri testovani bez zbrane na nedominantnej stojnej nohe nachéa-
dzame interakcie v testovanej pozicii Posterior (p<0,05), Posteromedial (p<0,05) a Anteriolateral
(p=0,05). So zbranou na dominantnej stojnej nohe sme zaznamenali pozitivne interakcie SV s PS
v testovanej pozicii Posterior (p<0,05) a na nedominantnej nohe s poziciou Lateral (p<0,05).

Rozdiely v PS v pohotovostnom streleckom postaveni so zbraiou a bez zbrane, resp. ojedinelé in-
terakcie so SV poukazuji na potrebu vyvazeného a stabilného streleckého postoja v oboch pripadoch.
Dokonala rovnovaha a stabilita strelca obmedzuja vykyvy vytvarané drzanim zbrane a streleckym
pohybom (postoj - zalicenie - mierenie - zamierenie - spuStanie) a ulah¢uju ich vykonanie bez akych-
kol'vek zmien v stabilizovanej polohe.

Prispevok je stcastou projektu VEGA 1/0460/23, Posturdlne zdravie u deti a adolescentov a
moznosti jeho ovplyviiovania.

KTlucové slova: skeet; posturalna stabilita; zbran; sominancia; $portovy vykon; diferencie; interakcie

Uvod

Shooting is a sport where the difference between success and failure represents stability ((V]ech7
2010).

Postural stability is a key element in the success of sports shooters. It represents the ability to
maintain and control the correct position of the body during the entire shooting process, which includes
holding the weapon, aiming at the target and the shot itself. The ability to maintain a stable position
without unnecessary movements or jerks allows shooters to achieve greater accuracy and consistency
of their shots (Ball, Best, & Wrigley, 2003).

Experienced shooters have better body posture and can stabilize the body in the last seconds
before the actual shot (Era et al. 1996).

This stability is the result of a combination of physical fitness, muscle strength, coordination
and neuromuscular control. In practice, this means that the shooter must effectively use his body
to minimize the influence of external and internal distractions, thereby maximizing his performance
(McGinnis, 2020).

Thus, postural stability is not only about a firm stance, but also about dynamic balance, which
enables quick and accurate response to different conditions during competition or training (Zatsiorsky
& Aktov, 1990).

Balance and stability are closely related concepts that relate to the body’s ability to maintain
balance and stability in various postural situations (Kasa 2004; Vareka 2002a). A correct understanding
of the following two terms is important: balance is the act of achieving or maintaining a state of
equilibrium, while stability is the ability to maintain balance by resisting external forces and stresses
(Vafeka 2002b).

Instability can be caused by various factors such as biomechanical parameters, sensory compo-
nents, central nervous system, chronic pain, age and gender. Postural stability is the body’s ability to
maintain balance and stability in various situations, which is important for ensuring overall stability
and increasing movement efficiency (Zemkova, 2004).

A balanced and stable position allows the shooter to maintain perfect balance in the waiting
position, which minimizes the natural fluctuations of the body, which are naturally created, to a mi-
nimum, which facilitates the execution of the entire movement without any changes in the position
itself (Aalto et al. 1990; Brych 2008; Novéakova 1996). Furthermore, the possibility of shortening the
activation time of muscle chains involved in technical gestures and improving recoil control increases
(Slizik et al. 2017).

Sports shooting is now part of the program of the modern Olympic Games and is divided into
three disciplines - rifle, pistol and shotgun (Brych, 2008).

Skeet is a discipline in which you shoot with a shotgun at flying asphalt targets that are thrown
from two towers (high and low) in the same direction. The shooter moves along the shooting stations
arranged in a semicircle and shoots at targets alternately from left and right, or at two targets at
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once, which are simultaneously thrown from a high and a low tower. The shooter can only fire one
shot at each target (Valter, 2006).

Shooting is a sport requiring high precision, where success at the top level depends on controlling
all body movements. Skeet performance is influenced by many factors, such as the shooter’s experience
and skill, upper limb and core strength, postural control, proper posture, and coordination between the
eye, nervous system, and musculoskeletal system. Heart rate, anxiety level, anthropometric measure-
ments, health status, and sport-specific physical performance parameters such as endurance, balance,
coordination, and reaction time are also believed to directly affect shooting (Iskender, 2010).

In terms of movement, shooting, with the exception of Trap and especially Skeet, is characterized by
a small number of movement skills, but is very demanding on accuracy, coordination and concentration.
High finesse and precision require perfect concentration and sensorimotor coordination. The workload
of a sports shooter is complex, affecting both the somatic and psychological aspects (Valter, 2006).

The evaluation of the level of physical abilities is one of the key issues in contemporary sports, while
tests are used to monitor the effectiveness of training programs. An objective method of identifying
deficiencies and improving dynamic postural stability is the Star Excursion Balance Test (SEBT)
performed in eight directions, which is also used in clinical research.

Methods

The research was carried out on a group of sports shooters from Slovakia (n=106). Dynamic
postural stability was determined using the eight-position Star Excursion Balance Test (SEBT), and
the shooters’ sports performances (maximum number of targets shot) were taken from the system of
the Slovak Shooting Association.

The SEBT test was performed in the directions Posterior, Posteromedial, Medial, Anteromedial,
Anterior, Anterolateral, Lateral, Posterolateral on the dominant and non-dominant training leg (Figure
1) without a shotgun and in the skeet standby position with a shotgun. Measurements of both legs
were assessed from the point of view of the maximum measured value (cm).

Obrazok 1./ Figure 1.
Osemsmerovy test Star Excursion Balance Test (SEBT)./ Eight-way Star Excursion Balance Test
(SEBT).

The level of PS and sports performance of the shooters was characterized by descriptive statistics
(M, SD, Max, Min). Statistical and material significance of the differences between the dominant and
non-dominant training leg, respectively. between unarmed and armed DPS was assessed by t-test and
Cohen’s ,d“.

We determined the relationships between the individual directions of PS and SP using Pearson’s
correlation coefficient ,1*. Statistical significance of differences and relationships was assessed at the
5% and 1% significance levels. The substantive significance of the ,d“ coefficient was assessed according
to d<0.2 trivial effect, d>0.2 small effect, d>0.5 medium effect and d>0.8 large effect.

Results

The results showed differences in the postural stability of the shooters when practicing with a wea-
pon and without a weapon in all diagnosed directions (Table 1 and 2; Figure 2 and 3). Differences
between positions were confirmed statistically as well as objectively (Table 4).
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No significant differences were found between the dominant and non-dominant standing leg (p=n.s.,
d<0.2) when exercising in the ready stance with a weapon (Table 3).

Tabulka 1./ Table 1.
Uroveri posturdlnej stability bez zbrane a $portovej vgkonnosti u strelcov v skeete./ Level of postural
stability without a weapon and sports performance in skeet shooters.

SEBT without weapon

Dominant standing leg Non-dominant standing leg

M SD Max Min M SD Max Min
Anterior (cm) 84.67 871 103.40 63.40 82.25 10.05 102.40 60.00
AnteroLateral (cm) 79.40 11.12 102.60 33.50 79.13 10.20 100.00  55.40
Lateral (cm) 79.64 12.82 100.50 37.00 77.51 12.21 100.10 36.40
PosteroLateral (cm) 78.47 11.08 99.40 54.80 76.80 9.19  98.00  54.10
Posterior (cm) 81.33 11.59 103.60 32.50 80.85 9.65 100.20 45.30
PosteroMedial (cm) 80.59 10.02 101.20 54.00 78.64 879  98.60  58.30
Medial (cm) 79.14 12.00 100.30 31.40 80.57 11.41 107.70 45.30
Anteromedial (cm) 81.79 10.40 102.40 59.50 80.51 10.33 100.00 49.00

Sports performance (n) 111.52 7.00 123.00 65.00

Obrazok 2./ Figure 2.
Uroveri posturdlnej stability strelcov v discipline Skeet./ Postural stability level of shooters in Skeet
discipline.
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Tabulka 2./ Table 2.
Uroveri posturdlnej stability so zbratiou a Sportovy vykon strelcov v discipline Skeet./ Level of postural
stability with a weapon and sports performance of shooters in the Skeet discipline.

SEBT with weapon

Dominant standing leg Non-dominant standing leg

M SD Max Min M SD Max Min
Anterior (cm) 78.47 1235 10240 42.30 78.33 10.48 101.40  40.60
AnteroLateral (cm) 7470 14.13 100.30 26.30 76.31 10.99 100.20 43.50
Lateral (cm) 74.01 1448 99.60 25.60 73.90 14.41 99.00  25.40
PosteroLateral (cm) 74.84 11.91 97.00 40.20 74.51 10.91 98.40  45.20
Posterior (cm) 78.39 10.48 101.70 53.40 76.93 10.75 98.70  35.70
PosteroMedial (cm) 77.09 10.81 95.60 38.60 75.89 10.22 98.70  40.90
Medial (cm) 75.85 1239  98.60 35.00 77.26 10.96 99.60  53.40

Anteromedial (cm) 78.56 11.01 1024 46.80 78.53 11.96 105.20 33.70

Sports performance
SKEET (n) 111.52 7.00 123.00 65.00
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Obrazok 3./ Figure 3.
Uroveri posturdlnej stability strelcov v discipline Skeet./ Postural stability level of shooters in
discipline.

Dominant stance leg with gun Nondominant stance leg with gun

Posterior Posterior
M = 78,39, SD=10,48 M= 76,93, SD = 10,75
Posterolateral AT Posteromedial Posterolateral & Posteromedial
M= 74,84, 5D = 11,91 M =77,09, SD = 10,81 M= 74,51, SD = 10,91 o M= 75,89, SD =10,22
\
f
| \ [ ;
Lateral § | Medial Lateral f 2] Medial
M:=78,01;5D = 4,43 ; | 'M=75855sD=1239 M=73,90,5D=1441 [ M =77,26, SD = 10,96
o ! y
& /
. A ge
Anterolateral N Anteromedial Anterolateral S Anteromedial
M = 74,70, SD = 14,13 M=78,56,SD =11,01 M=76,31, SD = 10,99 M=78,53,SD= 11,96
Anterior Anterior
M=78,47, SD = 12,35 M =78,33, 5D = 10,48

Tabul'ka 3./ Table 3.

Skeet

Rozdiely v posturdlnej stabilite medzi dominantnou a nedominantnou nohou./ Differences in postural

stability between dominant and non-dominant leg.

Differences between dominant and
non-dominant standing leg

With weapon Without weapon
t p d t p d

Posterior 2.72 0.008 0.258 0.13 0.900 0.012
Posteromedial 0.27 0.787 0.026 1.68 0.097 0.127
Medial 2.00 0.048 0.170 0.10 0.920 0.008
Anteromedial 1.93 0.057 0.164 0.31 0.761 0.029
Anterior 0.44 0.659 0.045 1.52 0.130 0.138
Anterolateral 2.26 0.026 0.207 1.37 0.175 0.114
Lateral 1.23  0.221 0.122 146 0.148 0.121

Posterolateral 1.41 0.163 0.123 0.04 0.971 0.003

Ezxplanations. t - t-test; p - value; Cohen d
Tabulka 4./ Table 4.

Rozdiely v posturdlnej stabilite medzi dominantnou a nedominantnou nohou./ Differences in postural

stability between dominant and non-dominant leg.

Differences without a weapon and
with a weapon

Non-dominant

Dominant standing leg

t p d t p d
Posterior 6.93 0.000 0.581 4.87 0.000 0.382
Posteromedial 5.32 0.000 0.370 3.63 0.000 0.266
Medial 5.08 0.000 0.411 4.99 0.000 0.270
Anteromedial  5.36  0.000 0.315 2.55 0.012 0.227
Anterior 4.32 0.000 0.266 3.86 0.000 0.384
Anterolateral ~ 4.10 0.000 0.335 3.08 0.003 0.288
Lateral 3.76 0.000 0.270 4.20 0.000 0.296

Posterolateral 4.17 0.000 0.301 2.52 0.013 0.178

Ezplanations. t - t-test; p - value; Cohen d

While exercising without a weapon (table 3), we did note statistically significant differences in
favor of the range on the dominant standing leg in the tested position Posterior (p<0.008; d=0.258)
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and Anterolateral (p<0.026; d=0.207), respectively. in favor of the extent of the non-dominant leg in
the Medial direction (p<0.048; d=0.170), however, due to the very low factual significance of the ,d“
coefficient, we cannot practically confirm the observed differences.

By correlating the values of postural stability and sports performance in the Skeet discipline,
rare significant relationships were found (Table 5, Figure 4 and 5). The expected higher frequency of
interactions (p<<0.05) in the more stable dominant standing leg compared to the non-dominant leg
was not confirmed either in the exercise with or without a weapon.

Interactions of sports performance with postural stability values when testing without a weapon
on the non-dominant standing leg are found in the Posterior (r = 0.234; p = 0.016), Posteromedial
(r = 0.221; p = 0.023) and Anteriolateral (r = 0.219; p = 0.024) positions.

In the standby position with a weapon on the dominant standing leg, we noted positive interactions
of sports performance with postural stability in the tested Posterior position (r = 0.198; p = 0.042)
and on the non-dominant leg with the Lateral position (r = 0.228; p = 0.019).

Tabul'ka 5./ Table 5.

Koreldcie medzi DPS a $portovou vgkonnostou strelcov bez zbrane a so zbrarnou (Pearsonov korelacny
koeficient % p<0.05xx)./ Correlations between DPS and sports performance of shooters without
a weapon and with a weapon (Pearson’s correlation coefficient ,r p<0.05xx ).

Without weapon  With weapon

Dominant Non-dominant Dominant Non-dominant

Posterior r 0.157 0.2344* 0.198x* 0.097
p 0.109 0.016 0.042 0.324
Posteromedial  © 0.144 0.221x* 0.096 0.129
) 0.142 0.023 0.327 0.186

Medial r 0.123 0.042 0.141 0.068

p 0.211 0.671 0.150 0.490

Anteromedial " 0.104 0.161 0.142 0.075
p 0.289 0.099 0.146 0.446

Anterior r 0.170 0.144 0.189 0.084
p 0.081 0.141 0.052 0.393

Anterolateral  © 0.032 0.219x* 0.004 0.092
p 0.742 0.024 0.968 0.346

Lateral r 0.030 0.117 -0.049 0.228x*
p 0.760 0.231 0.621 0.019
Posterolateral 0.125 0.145 0.138 0.067
p 0.200 0.139 0.157 0.492

Obrazok 4./ Figure 4.

gtatisticky vyznamné koreldcie posturdlnej stability so Sportovou viykonnostou strelcov v discipline Skeet
bez zbrane (p<0.05)./ Statistically significant correlations of postural stability with the sports perfor-
mance of shooters in the Skeet discipline without a weapon (p<0.05).

Nondominant stance leg

Dominant stance leg Posterior

r=0234,p=0016

Posterior

Posterolateral AT Posteromedial Posterolateral & Posteromedial

/ 3 Y r=0221,p=0.023
]

:
Lateral D Medial Lateral | Seseeassss Medial

i

A

Anteromedial Anterolateral Anteromedial
r=0,219, p=0.024

Anterolateral

Anterior Anterior
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Obrazok 5./ Figure 5.

Statisticky vijznamné koreldcie posturdlnej stability so Sportovou vjkonnostou strelcov v discipline Skeet
so zbraniou (p<0.05)./ Statistically significant correlations of postural stability with sports performance
of shooters in the Skeet discipline with a weapon (p<0.05).

Dominant stance leg with gun - -
Posterior Foetion Nondominant stance leg with gun

r=0.1984p = 0.042

Posterolateral A Posteromedial Posterolateral Posteromedial

Lateral il Medial Lateral <o TFFFEH
i i r=0228,p=0019

Medial

Anterolateral inmam Anteromedial Anterolateral Anteromedial

Anterior Anterior

Discussion

Controlling postural stability and weapon stability is a hallmark of sport shooting.

Peljha et al. (2021) investigated the relationships between selected anthropometric and fitness
parameters with the shooting performance of Olympic clay target shooters and possible differences
depending on skill level. 19 members of the Cyprus Shooting Federation participated in the research.
The results showed significant, strong and moderately strong correlations between shooting perfor-
mance and bilateral symmetry in shoulder mobility (r = 0.80, p < 0.001) and grip strength (r = 0.61,
p = 0.01). When skill level was taken into account, significant differences in height (p = 0.01), weight
(p = 0.03), posterior muscle chain flexibility (p < 0.001), dynamic (p = 0.01) and static balance
(p = 0.01). In addition, increasing the symmetry of the upper body could improve shooting scores.

Cech (2010) assessed the influence of indicators of shooters’ postural stability on aiming point
fluctuation. The goal was to contribute to the expansion of knowledge in the field of stability of
shooters and the possibility of its indirect influence on the result of shooting through the fluctuation
of the aiming point in the interval of 5s and 1.5s before the shot. The study was conducted on shooters
(n = 8) aged in the corresponding junior category. Using the stabilometric method, examination on
the stabilometric platform of the FITRONIC company and the fluctuation of the aiming point using
the shooting analysis system SCATT Professional, he observed selected indicators of stability. The
author found significant differences in the level of stability between the basic stabilometric examination
and the stabilometric examination with shooting on the SCATT shooting simulator. The dependence
between shooter stability and aiming point fluctuation was also confirmed.

Optoelectronic training systems provide the shooter with data and graphical information about the
crosshair coordinates of the aiming point on the target. The SCATT system indicates the prognostic
result of the actual shot, taking into account the time period from the trigger to the moment when
the bullet leaves the barrel, as well as the lateral movement of the muzzle, since the bullet continues
to move in the same direction as the muzzle after leaving the barrel.

The SCATT system was also used in their research by the authors Korostylova & Zanevkyy (2009),
who tried to imitate the accuracy of shooting results using an optoelectronic training system. The
aim of their research was to compare the coordinates of the bullet on the target with the coordinates
of the imitation of the SCATT system trace within the framework of stability. The study method
involves firing a Steyr LP-10 air pistol and 4.49mm Finale Match bullets using simultaneous recording
on the SCATT system and firing the gun in a vise with bullets from the same box. A highly qualified
shooter fired 10 shots from a distance of 10 m. T-test showed a big difference in average distances
(p<0.003), i.e. j. imitation of the bullet mark on the target by the SCATT system is not relevant
enough. However, this could be due to the incorrect modeling of the trajectory of the barrel as an
imitation of the track, since the angular movement of the barrel relative to the barrel falsifies the
calculation of its lateral velocity, and not the actual disturbance of the stability of the racer.

In early research by Era et al. (1996) investigated postural stability and skilled performance in
professional and amateur shooters. They checked the aiming posture during the 7.5 seconds before
the shot was conducted among national elite rifle shooters, as well as among national-level shooters
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and amateur rifle shooters. Center of force (COF) movement was analyzed in terms of velocity and
amplitude of movement. These calculations were performed in 1.5-s windows, with the first window
starting 7.5 s and ending 6.0 s before the shot. The last window ended when the shutter was pressed.
The postural control data distinguished the studied groups according to their level in competitive
shooting. Male top-level shooters were able to stabilize their stance significantly better than female
top-level shooters or male national-level shooters, who in turn were much more stable than amateur
shooters. Experienced shooters were able to stabilize their posture even better during the last seconds
before firing, while amateur shooters showed no significant differences when comparing consecutive
windows. The authors concluded that among highly trained elite shooters, failure to stabilize the
whole body position appears to be rarely the cause of a poor outcome.

The application of the dynamic balance test of the lower limbs (SEBT) appears to be an interesting
parameter for determining the relationship with the sports performance of shooters in the discipline
of Skeet or Trap. Postural stability can be disturbed by internal influences, such as heartbeats and
respiratory muscle activity (Zemkova, 2005). Inadequate cardiorespiratory adaptation may be one of
the causes, especially in the case of the need to hold the breath during the shot.

A number of parameters affect the shooter’s performance. Muscular strength, postural control,
accuracy, experience, skill of the shooter, and strength of the upper limbs and core of the body can
determine the accuracy of his shooting (Yapici et al., 2018).

Conclusion

The results showed differences in postural stability tested with and without a weapon in shooters
competing in the Skeet discipline.

In the standby stance with a weapon on the dominant and non-dominant standing leg, smaller
ranges in the tested directions were diagnosed than in the diagnosis of postural stability without a
weapon. The ranges between the dominant and non-dominant standing leg were the same for both
armed and unarmed exercises.

Interactions between sports performance and postural stability were rare. When testing without a
weapon on the non-dominant standing leg, we find interactions in the tested posteroral and postero-
medial directions as well as with the frontal anterolateral direction. With the weapon on the dominant
standing leg, we recorded positive interactions in the posteroral direction and on the non-dominant
leg in the lateral direction.

Postural stability is a significant factor affecting final performance in shotgun shooting, either
directly or indirectly. Stability training should not be underestimated and implemented only as a
partial component within some training sessions. Stability should be developed specifically from the
point of view of laterality, dominance, with or without a weapon.

The perfect balance and stability of the shooter limit the fluctuations created by holding the weapon
and the shooting movement (stance - aiming - aiming - aiming - triggering). They improve the efficient
execution of a chain of movements without any changes in the stabilized position. Increased movement
efficiency should subsequently be reflected in the improvement of the sports performance of shooters.
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Abstract

Teaching practice plays a crucial role in the preparation of future physical education teachers. It
enables students to apply the theoretical knowledge acquired during their studies directly in practical
settings, facilitating the acquisition and development of professional competences. Additionally, it
enhances social and communication skills, which are essential for success in the teaching profession,
all under the guidance of experienced educators. The aim of this paper is to present and analysis
the concept of field practice at the Department of Physical Education and Sport at the Faculty of
Education of the University of South Bohemia Ceské Budgjovice. We focus on assistant and continuous
practices, which are designed to align with current European and global trends in teacher training,
in accordance with the professionalization of the teaching profession. In the actual implementation of
these types of practice, we also emphasize the importance of a reflective approach and the introduction
of students to the realities of a genuine school environment.

Keywords: pedagogical practices; professional competences; student; teacher; physical education

Souhrn

Pedagogické praxe hraji klicovou roli v pfipravé budoucich ucitelu télesné vychovy. Umoznuji stu-
dentim aplikovat teoretické znalosti ziskané béhem studia pfimo v praxi, ziskavat a rozvijet odborné
kompetence, zdokonalovat socidlni a komunikacni dovednosti v pfipravé na vykon pedagogické profese
pod vedenim zkuSenych uéiteli. Cilem prispévku je predstavit a analyzovat koncepci oborovych praxi
na Katedfe télesné vychovy a sportu Pedagogické fakulty Jiho¢eské univerzity v Ceskych Budgjovicich.
Zaméfujeme se na asistentské, pribézné a souvislé praxe, jejichz zamérem je plné respektovat aktu-
alni evropské a svétové trendy piipravy uciteli v souladu s trendy profesionalizace ucitelské profese.
V ramci vlastni realizace uvedenych druhu praxi zdaraziujeme i vyznam reflexivniho pojeti a uvedeni
studenta do podminek realného skolnfho prostiedi.

Klicova slova: pedagogické praxe; odborné kompetence; student; ucitel; télesna vychova

Introduction

At present, significant advancements are being made in the fields of science, technology, and the
development of information and communication technologies. These advancements bring about an
increase in new knowledge and information, consequently raising the demands on the teaching pro-
fession. A modern educator must be a person equipped with extensive knowledge and specific skills,
enabling them to respond effectively to situations arising in the course of teaching (Bendl & Kuchar-
ska, 2008; Viteckova, 2018). Teachers have a direct influence on the selection of teaching methods,
play a significant role in motivating students, determine the content of lessons, and their approach
significantly shapes students’ skills and habits (Priicha, 2017; Svec & Bradova, 2013). Novice teachers
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often face professional challenges due to their limited prior experience in schools. For this reason,
there is no need to question the importance and relevance of teaching (subject-specific) practice as
part of the professional education of students in faculties of education. In 2023, the Ministry of Edu-
cation, Youth, and Sports (2023) defined the common professional competences required of teaching
graduates. This document represents a shared vision for the quality of teacher preparation and aims to
further professionalize the teaching profession. The foundation for this document was the Framework
of Professional Teacher Qualities (Tomkova et al., 2012).

It is an objective fact that the professional competences of teaching graduates cannot be developed
solely through transmissive methods (lectures) or independent study of scholarly resources. Rather,
they are primarily cultivated through interaction, hands-on activities, collaboration, imitation, and
reflection on personal experiences (Kursova, 2021). The competence framework for teaching graduates
is divided into six areas. These represent professional competences developed across all components of
teacher training, including pedagogical foundations, general and subject-specific didactics, pedagogy,
psychology, the taught disciplines, and, importantly, teaching practice. Teaching practice provides a
critical opportunity for teacher training students to understand, apply, and enhance their professional
competences. However, learning these competences also depends on quality reflection on practice
experiences and a strong integration of these experiences with theoretical concepts from academic
studies and professional resources (MSMT, 2023).

Pedagogical practices provide students with a valuable opportunity to engage in teaching within a
real school environment under the guidance of experienced educators. Students have the chance to ob-
serve and assist in physical education classes, gradually taking on the leadership of instructional units
and developing their pedagogical skills. Experiences arise from spontaneous perception and the lived
experience of acquired empirical knowledge in practical activities. Types of experiences can be cate-
gorized as follows: individual experience (insights gained through individual practical activities and
direct interactions with others), group experience (knowledge and experiences acquired through colla-
borative activities within a similar environment), socio-historical experience (collection of knowledge,
methods, operational procedures, behavioral norms, customs, and traditions specific to a particular
socio-cultural context) and students’ experiences in teaching (these experiences are a result of the
individual’s socialization process, social learning, incidental learning, as well as intentional activities
outside of the school environment). An important component of these practices is also reflection and
feedback from supervising teachers and faculty didactics. This feedback assists students in identifying
their strengths and areas for improvement, which contributes to their personal and professional growth
(Flemr et al., 2021; Spilkova et al., 2015; Valisova & Kovafikova, 2021).

The results of the National Survey on the teaching competencies of beginning teachers unequivo-
cally support the effort to provide teacher education students with pedagogical practices that allow
them to work continuously with pupils, understand their needs, and develop competencies primarily
grounded in interaction with pupils (Ministerstvo $kolstvi, mladeze a t&lovychovy, 2024).

The concept of pedagogical practices at the Faculty of Education of the University of South Bo-
hemia in Ceské Budéjovice aligns with current European and global trends in teacher’s preparation,
consistent with the trends of professionalization within the teaching profession that emphasize a re-
flective approach - specifically, a reflective model of teacher education. The aim of pedagogical practices
is to integrate theory and practice across all components of higher education training and to immerse
students in the conditions of a real school environment. Significant emphasis is placed on academic
reflection and systematic facilitation of experiential learning processes. Another important aspect of
the pedagogical practice concept is the collaborative partnership between the faculty and the actual
school environment.

In our article we will present the implementation and assurance of the existing practices at the
Department of Physical Education and Sport of the Faculty of Education at the University of South
Bohemia within the framework of undergraduate studies.

Theoretical Foundations of Teaching Practice

Teaching practice, as an integral part of the pregraduate curriculum, represents a complex domain
that addresses various conceptual, methodological, organizational, and implementation challenges. It
is one of the most crucial elements in the preparation of future teachers. Its significance lies not
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only in enabling students to apply theoretical knowledge in real school environments but also in
providing opportunities for the development of key professional competences. The essence of teaching
practice is closely linked to issues of current educational legislation (Kratochvilova & Svojanovsky,
2020; Mazacova, 2014; Wiegerova, 2011). The theoretical foundations of teaching practice at the
Department of Physical Education and Sport, Faculty of Education, University of South Bohemia,
are based on several pedagogical theories that complement each other and support the development
of students’ skills.

1. Experiential Learning Theory (ELT)

One of the key theoretical approaches applied in teaching practice is Experiential Learning The-
ory, primarily developed by David A. Kolb. Experiential learning is based on the idea that the most
effective way to learn is through personal experiences, which actively engage students in the learning
process. Kolb’s theory emphasizes a four-phase cycle: concrete experience, reflection, abstract con-
ceptualization, and active experimentation. In a broader sense, this approach is particularly effective
when the goal of education is to change so-called action theories—individual or group beliefs about the
most effective ways to solve a given task. The ideal in this context becomes teacher education that in-
tegrates educational theory into actual teaching practice. The challenges of teaching practice can only
be effectively addressed within the framework of undergraduate preparation as a whole. Fragmented
and unsystematic measures that do not consistently and functionally integrate theory with practice
throughout the entire study period cannot significantly improve the quality of professional teacher
training (Henderson, 2019; Johnson & Johnson, 2006; Lunenberg, Korthagen & Swennen, 2007; Simo-
nik, 2004; Stava, 2004; Valenta, 2020). In the context of teaching practice, students learn to conduct
physical education lessons through direct experience. Experiential learning also involves active expe-
rimentation, where students try new teaching strategies, analyse their impact on pupils, and adjust
their methods accordingly. This continuous cycle of learning through experience is a key element of te-
aching practice at the Faculty of Education, University of South Bohemia, as it provides students with
a real opportunity to experiment with different approaches and identify the most effective teaching
methods. They gain concrete experiences, which they subsequently analyse and reflect upon during
seminars. This reflection allows them to understand how to improve their performance and prepare
for further pedagogical challenges. Importantly, experiential learning does not occur in isolation-it
requires interaction with other students, teachers, and pupils, which fosters the development of social
skills and teamwork abilities. Teaching and professional practice should never be viewed as a one-sided
process. On the contrary, teachers in primary and secondary schools often express satisfaction that
students bring new forms of warm-ups, preparatory games, and other trends in the field. Moreover,
schools and teachers appreciate visits from faculty instructors (Flemr et al., 2021; Reitmayerova &
Broumova, 2007).

2. Theory of Social Constructivism

Another significant theoretical approach reflected in teaching practice is social constructivism. Ac-
cording to this theory, learning is a social process that occurs through interaction with others. The
constructivist view of learning emphasizes the active role of the learner, suggesting that knowledge is
not passively received but actively constructed. The way this construction takes place is context-
dependent, influenced by the learner’s environment and personal biography. The development of
teachers’ knowledge can also be approached from a constructivist perspective. The constructivist
approach to education highlights the need to employ methods that activate and engage students,
encouraging them to acquire knowledge through active involvement and communication rather than
passive reception. Constructivist theories, which aim to move beyond transmissive teaching, stress the
process of knowledge construction by the learner. Constructivists focus on how the learning process is
conditioned by the learner’s abilities, prior knowledge, and the learning process itself. Since constructi-
vists advocate studying learning as it pertains to specific content, they concentrate on the specifics
of learning within individual subjects, making them particularly interested in subject didactics and
psychodidactics. Constructivist teaching assumes the use of appropriate teaching strategies-those that
activate the learner’s cognitive processes and foster the development of independence, imagination,
creativity, logical thinking, and other intellectual and creative abilities. This approach is associated
with complex and engaging teaching methods, such as dialogue, discussion, problem-solving methods,
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brainstorming, educational games, dramatization and situational methods, project-based learning,
group and cooperative teaching, computer-supported instruction, critical thinking, open learning, and
learning in real-life contexts. Interaction, in this context, refers to a reflection of the activities and social
relationships of individuals-not only within the school or classroom but in all social contact. Colla-
borative activities, mutual relationships, and interactions are associated with the exchange, receipt,
and processing of information, leading to social communication. A specific form of this is pedagogical
communication, which occurs according to certain rules based on the social roles of the guiding subject
and the guided subject. This type of communication usually takes place during the teaching process
as instructional communication. In the context of teaching practice, this means that students learn
not only through personal experience but also through interaction with mentor teachers, colleagues,
and pupils (Kotlik & Jansa, 2017; Manak & Svec, 2003; Manak et al., 2017; Pecina & Marini¢, 2021;
Zormanova, 2012).

3. Reflective Model of Education

Another essential theoretical framework influencing teaching practice at the Department of Phys-
ical Education and Sport, Faculty of Education, University of South Bohemia, is the reflective model
of education. Reflective practice, rooted in the works of John Dewey and Donald Schon, emphasizes
teachers’ ability to analyse their pedagogical methods, identify areas for improvement, and systema-
tically work on their professional development. Reflective thinking is a fundamental prerequisite for
effective problem-solving and enhancing teaching strategies. Reflection involves uncovering opinions,
attitudes, perspectives, as well as prior knowledge and experiences. It is an intentional process aimed
at evaluating various situations and outcomes using feedback, with the goal of uncovering broader
connections and meanings. In pedagogy, the purpose of reflection is to improve the quality of teaching
(Avis et al., 2019; Bochni¢ek & Haliska, 2013; Nehyba, 2014; Podpera et al., 2023; Valenta, 2020). In
this context, teaching practice is designed to encourage systematic reflection. During their practice,
students not only apply theoretical knowledge but also analyse their pedagogical decisions. This pro-
cess includes multiple steps, from reflecting on specific lessons to deeper analysis of their own teaching
identity and educational approach. Under the guidance of mentor teachers and faculty didacticians,
students are given opportunities to discuss their performance, evaluate strengths and weaknesses, and
formulate specific steps for improvement. In tripartite reflection, students often appreciate receiving
a new perspective and feedback on their performance. The goal should be to provide constructive
feedback rather than excessive criticism. Reflection is not merely about evaluating what worked or
did not work in teaching; it is a deeper process that addresses pedagogical values, attitudes towards
students, and even the broader societal and cultural context of education. Students are deliberately
encouraged to consider how their teaching methods can influence pupils not only in terms of physical
fitness but also on emotional and social levels (Flemr et al., 2021; Janderkova, 2019; Janik et al., 2016;
Kursova, 2021; Podpera et al., 2023; Prochéazka & Zlabkova, 2013; Stuchlikova, 2002; Stuchlikové et
al., 2023; Vaculik Pravdova, 2022).

4. Teaching Practice and the Competency-Based Approach

Teaching practice at the Faculty of Education, University of South Bohemia, is firmly rooted in the
competency-based approach to education, which emphasizes the development of specific professional
competences. The competency model assumes that a successful teacher must possess not only speci-
alized knowledge but also a wide range of practical skills, attitudes, and values that enable them to
function effectively in real school environments (MQMT, 2023). The competency framework on which
teaching practice at the Faculty is based encompasses six main areas of professional competences:
pedagogical and psychological knowledge, didactic skills, the ability to organize lessons, communi-
cation with pupils, reflection and self-reflection, and collaboration with other teachers and parents.
During their practice, students have the opportunity to systematically develop these competences.
Teaching practice thus serves not only as a means to apply theoretical knowledge but also as a tool for
fostering students’ personal and professional growth. In the context of physical education, particular
emphasis is placed on skills related to lesson organization and safety. Physical education teachers
must be able to effectively structure classes, ensure the safety of pupils, and conduct lessons that are
both motivating and tailored to the needs of various age groups and levels of physical fitness. The
competency-based approach supports the development of these skills through concrete experiences ga-
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ined during practice (Flemr et al., 2021; Kratochvilova & Svojanovsky, 2020; Mazacova, 2014; Spilkova
et al., 2015; Tomkova et al., 2012; Valisova & Kovairikova, 2021).

5. Modern Trends in Education and Their Impact on Practice

Current educational trends emphasize the need for innovation and the integration of modern tech-
nologies into teaching. Digital technologies are frequently used in physical education, particularly
to support purposeful physical activity. These technologies include photo or video documentation,
allowing students to observe their own performance and movement execution. Video studies serve
as excellent visual materials, enabling reflective assessment and self-evaluation under a teacher’s gu-
idance. Instructional videos and the incorporation of portable devices (such as smartphones, smart
bracelets, and watches) into physical activities are also highly beneficial. These tools are primarily
used for leveraging sensor technologies combined with appropriate software, allowing users to monitor
their activity and evaluate it based on recommendations provided. Physical education teachers have
a unique opportunity to introduce these tools to students during lessons and guide them on how to
use them effectively to enhance physical activity. Another category includes educational applications,
which focus on teaching specific motor skills or explaining the principles of particular movements.
These applications, which typically do not rely on sensor technologies, often utilize video and audio,
including instructional videos and graphic content. The final category consists of sports social ne-
tworks, which are often responsive websites with mobile app outputs. These platforms enable users to
organize joint activities, arrange sports events, or locate facilities and venues. Such web applications
can be effectively incorporated into project-based learning in school physical education, where stu-
dents can communicate, share content, and organize events similarly to traditional social networks.
This approach is also reflected in teaching practice at the Faculty of Education, University of South
Bohemia, where students are encouraged to utilize modern tools and technologies to enhance teaching
efficiency and reflection. The use of video recordings, interactive educational platforms, and other
technologies allows students to analyse their pedagogical methods and receive feedback to facilitate
continuous improvement. Technologies not only improve the quality of reflection but also open new op-
portunities for teaching innovation. During their practice, students experiment with various teaching
methods, such as using online tools to communicate with parents or interactive technologies to mo-
tivate students during physical education lessons. These trends mirror broader changes in education,
emphasizing individualized and personalized instruction and fostering creative thinking (Kudlacek et
al., 2013; Palicka et al., 2017; Stuchlikova et al., 2023).

The Structure of Teaching Practice at the Department of Physical Education and Sport, Faculty of
Education, University of South Bohemia

Teaching practice at the Faculty of Education, University of South Bohemia, is divided into several
phases, allowing students to gradually gain experience in teaching physical education. This system
includes subject-specific assistant practice, continuous subject-specific practice, and comprehensive
subject-specific practice, each with its specific objectives and content.

1. Subject-Specific Assistant Practice and Its Reflection: Subject-specific assistant practice is intro-
duced as a mandatory course in the third year of the bachelor’s degree programs focusing on education
for lower secondary schools and physical education for secondary schools. This course serves as the
entry point into the model of subject-specific teaching practice. Students familiarize themselves with
the environments of several primary and secondary schools and, through reflective observation sessi-
ons, gain insight into teaching in at least five classes or grades, with lesson durations of 45 and 90
minutes. Under the guidance of mentor teachers, students learn about the functioning of schools in
relation to classroom management strategies and the resolution of educational and instructional issues.
They also attend lectures by practicing teachers on topics such as the role of homeroom teachers, the
implementation of guided physical activities in both school and extracurricular settings, methods of
physical interventions, organization and safety during training camps, and more. If interested, stu-
dents may participate in homeroom hours or parent-teacher meetings and assist the mentor teacher
with lesson organization or preparation. As part of these practices, students are offered the opportu-
nity to engage in tandem teaching with faculty instructors during the practical lessons of first-year
students. It is believed that the familiar environment of the Department of Physical Education and
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Sport and collaboration with subject-specific didacticians provide students with an easier transition to
their initial teaching experiences compared to practice in primary or secondary schools. Each activity
is subsequently evaluated in reflective seminars through supervisory discussions.

2. Continuous Subject-Specific Practice and Its Reflection is conducted over one semester as a man-
datory course in the first year of the master’s degree programs for teaching at lower secondary schools
and secondary schools. It builds on assistant practice and focuses on the deeper development of
students’ professional competences. This practice is carried out in schools similar to those used for
assistant practice and includes 13 teaching hours under the supervision of a mentor teacher and a fa-
culty subject-specific didacticians. At this stage, students assume greater responsibility for conducting
physical education lessons and independently organizing individual parts of the teaching process. A li-
mitation is the minimum group size of five students (the 13 semester hours effectively apply to the
group), with one student delivering the practical output while the others observe the lesson through
intentional observation. Due to the fact that the university semester does not align precisely with the
academic semesters of primary or secondary schools, and the timing of the practice depends on the
schools’ academic calendars (e.g., autumn or spring breaks), each individual student typically delivers
their practical output a maximum of twice. A key component of continuous subject-specific practice is
the feedback from mentor teachers and supervisory seminars, which support students’ reflection and
self-reflection. Students analyse their experiences and learn to effectively plan and organize physical
education lessons.

3. The contextual practice at the end of the master’s program focusing on education represents the
pinnacle of teaching practice. Students may select any primary or secondary school aligned with their
study program and undertake their practice there for four weeks, encompassing complete preparation,
organization, and instruction of physical education lessons. This phase provides students with the op-
portunity to fully assume the role of a teacher, not only in teaching but also in the organizational and
administrative tasks associated with school operations. Activities include participation in pedagogical
meetings, parent-teacher conferences, and collaboration with parents. Comprehensive practice offers
students a holistic experience in teaching physical education, enabling them to fully integrate theo-
retical knowledge with practical experience. Collaboration with the mentor teacher is indispensable
during this phase. The mentor assists with the preparation of individual teaching units in accordance
with thematic blocks, provides immediate reflective feedback, and offers the faculty subject-specific
didacticians an overall evaluation of the student’s performance at the school.

Discussion

Teaching practice represents an indispensable component of teacher training at the Department of
Physical Education and Sport, Faculty of Education, University of South Bohemia. Its primary aim
is to develop students’ professional competences, encompassing not only the mastery of theoretical
knowledge but also its application in practice, the ability to organize and lead lessons, work with diverse
groups of pupils, and reflect on their own teaching performance. The importance of these practices is
affirmed by both students and mentor teachers involved in their implementation. The significance of
teaching practice is regularly discussed at the Faculty of Education, not only during meetings of the
Council of Subject Didacticians for Lower Secondary and Secondary Schools but also in presentations
at the Pro Futuro conferences, with the 7th edition held on November 1, 2024. A clinical semester is
also part of professional accreditation related to teaching practice.

The results of studies and questionnaire surveys indicate that teaching practice significantly contri-
butes to the development of professional competences in future teachers. Students consistently report
that their practice provided them with the opportunity to better understand the practical aspects
of teaching, such as lesson planning, working with teaching aids, effectively managing the teaching
process, and addressing unexpected pedagogical situations (Flemr et al., 2021; Spilkova et al., 2015;
Valisova & Kovarikova, 2021; Kratochvilova & Svojanovsky, 2020; Ministry of Education, Youth, and
Sports, 2024). In connection with teaching practice, the Standard of Quality for Professional Compe-
tences of Teaching Students at the University of South Bohemia in Ceské Budgjovice was developed
(Nohavova & Zlabkova, 2022), based on the Standard of Quality for Professional Competences of
Teaching Students. According to Kratochvilova & Svojanovsky (2020):
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The Standard of Quality for Professional Competences of Teaching Students serves as a tool for
comprehensive formative self-assessment and evaluation of the professional competences of teaching
students (for primary and secondary schools) throughout their undergraduate professional preparation.
Professional competences are understood as a set of professional knowledge, skills, attitudes, values,
and personal characteristics. The purpose of the Standard is to support the professional development
of students (future teachers) during their undergraduate preparation. It represents an initial standard
preceding the future professional teacher standard and guides students, in collaboration with others
(mentor teachers, academic staff, and peers), towards self-regulation of their professional growth (p. 3).

The authors of the revised version (Nohavova & Zlabkova, 2022) recommend the following approach
for teaching students to work with the Standard:

The Standard is designed to assess the state of professional competences necessary for lesson
planning, implementation, and evaluation, as well as to monitor the development of professional com-
petences during teaching practice. The Standard serves for the long-term evaluation of individual
teaching practices as a whole (reflecting on which student competences were developed) and also for
evaluation across semesters (reflecting on how student competences were developed throughout the
entire study period). For the purpose of reflection, the Standard may be used multiple times during
the course of study. The Standard can be utilized by subject-specific didacticians, practice supervisors,
primary and secondary school teachers, and academic staff from the Department of Pedagogy and the
Department of Psychology at the Faculty of Education, University of South Bohemia. It is not prima-
rily intended for the evaluation of individual lessons (it does not serve as an observation form), but,
as stated earlier, it is intended primarily for self-reflection and the reflection of practice as a whole.
The Standard includes 26 quality criteria for professional competences necessary for lesson planning,
implementation, and evaluation. These criteria are formulated from the perspective of the teaching
student and are divided into five thematic areas: (1) Lesson Planning, (2) Conditions for Learning,
(3) Support for Learning, (4) Feedback and Evaluation of Student Outcomes, and (5) Reflection on
Teaching. At the end of the Standard, students have access to a self-reflection table for assessing the
quality of their professional competences. In this table, students record whether their competences
were developed during practice or whether they had the opportunity to develop their competences, as
individual practices may focus on developing different competences. If students had the opportunity
to develop their competences, they assess the level of development (A, B, or C) based on the Stan-
dard and, if applicable, provide an example from their practice illustrating how the competence was
developed (p. 1-2).

During teaching practice, students face challenges that they do not encounter in an academic en-
vironment; they must adapt to different types of school settings, work with varying levels of physical
fitness among pupils, and address potential reluctance toward physical activities. This process of adap-
tation is crucial for their professional growth as it teaches them flexibility and the ability to respond
quickly to new situations. Teaching practice allows students to apply their theoretical knowledge more
effectively. Physical education is not just about knowledge of physical activities and didactic appro-
aches but also involves the ability to adapt to students’ needs. During practice, students encounter
a diverse range of pupils, from those who are highly physically fit and motivated to those with low levels
of physical fitness or no interest in physical education classes. This diverse pedagogical context places
high demands on future teachers but simultaneously fosters the development of individual approaches
and differentiated teaching methods. One of the key elements of practice is reflection. The reflective
model of education helps students analyses their performance, identify strengths and weaknesses, and
plan their further professional development accordingly. This reflection occurs in several stages-during
the practice itself, students have the opportunity to discuss their experiences with mentor teachers and
faculty didacticians. Subsequently, in seminars focused on supervision and reflection, students analyse
specific situations from their teaching, evaluate their decision-making processes, and explore areas
for improvement. Reflection not only enhances self-regulation and critical thinking but also supports
students’ ability to adapt to different school conditions. Many students acknowledge that reflection
helped them better understand their pupils’ needs and respond to their specific requirements more
effectively. The reflective process also leads to improved communication skills-students must analyse
not only their pedagogical decisions but also their communication strategies with pupils, colleagues,
and parents. Another challenge is working with the material conditions of schools, which can vary
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significantly. Some schools have small gymnasiums or limited equipment, which forces students to find
alternative teaching methods. However, this aspect of teaching practice is seen positively, as it teaches
future teachers’ creativity and flexibility, which are essential competences for their professional careers
(Flemr, 2021; Kotlik & Jansa, 2017; Kursova, 2021; Kursova & Tlusty, 2024; Valisova & Kovarikova,
2021).

The results of supervisory interviews conducted during the reflective seminars of subject-specific
practice at the Department of Physical Education and Sport, Faculty of Education, University of South
Bohemia, confirm the increasing need for practice to be conducted in schools, followed by reflection.
In these interviews, questions are grouped into thematic areas such as: What activities and situations
did you find conducive to good collaboration with your mentor teacher? What surprised you about the
practice, especially if it unfolded differently than you expected? Please indicate whether (and how)
you were able to maintain students’ attention during lessons. What organizational forms of teaching
did you use? Did you use motivational methods in your teaching? If so, which ones? Were you able to
develop your professional competences during the practice? Please indicate what you still need to learn.
What key observations, insights, and impressions do you take away from the teaching experience for
your future profession? After completing the comprehensive practice, students work with the Standard
of Quality for Professional Competences of Teaching Students at the University of South Bohemia
in Ceské Budgjovice. Students report that the practice helped them gain a real understanding of
physical education teaching, taught them how to organize lessons effectively, and helped them develop
skills such as motivating students to actively participate in physical education. These experiences are
especially valuable in the context of the growing demands on the teaching profession, which requires
a high level of flexibility, creativity, and the ability to respond to the individual needs of students.

In the future, it is essential for teaching practice to remain at the core of preparing future physical
education teachers, while also continuing to evolve. This includes the integration of new pedagogical
methods and technologies that can enhance the effectiveness of teaching and support an individualized
approach to students. Emphasis on feedback and reflection should be maintained, as these elements
are crucial for students’ professional growth and their ability to become high-quality and innovative
teachers.

Conclusion

Teaching practice at the Department of Physical Education and Sport, Faculty of Education, Uni-
versity of South Bohemia, is a key component in preparing future physical education teachers. By
providing students with a comprehensive opportunity to connect theoretical knowledge with practi-
cal experience, it contributes to their professional growth and equips them with the skills necessary
for the teaching profession. During these practices, students not only learn essential organizational
and didactic skills but also develop the abilities needed to guide pupils, motivate them to engage in
physical activities, and communicate effectively within the educational process. In this way, teaching
practice becomes an indispensable tool for developing professional competences, encompassing not
only subject-specific knowledge but also the ability to adapt to diverse educational conditions and
the needs of individual pupils. Teaching practice at the Department of Physical Education and Sport
supports innovative approaches to teaching physical education. Students are encouraged to utilize
modern technologies during their practice, such as providing instructional videos to mentor teachers
and pupils and assigning challenges as part of physical activity implementation. It can be concluded
that subject-specific teaching practices fully align with modern trends in education and contribute to
the professionalization of the teaching profession. The Department of Physical Education and Sport
fully identifies with the teacher preparation concept Teacher Pro Futuro, which envisions a motiva-
ted, empathetic, and inspiring teacher-one who supports their pupils and fosters their well-rounded
competences. This integrated approach to teacher preparation ensures that graduates of the Faculty
of Education, University of South Bohemia, will be capable of delivering high-quality and competent
physical education lessons, inspiring their pupils to pursue lifelong interest in physical activities, and
contributing to the overall development of the educational process.
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PREFERENCES OF PHYSICAL EDUCATION TEACHERS IN TEA-
CHING WINTER SEASONAL PHYSICAL ACTIVITIES

PREFERENCIE UCITELOV TELESNEJ A SPORTOVEJ VYCHOVY VO
VYUCOVANI ZIMNYCH SEZONNYCH POHYBOVYCH CINNOSTI

J. Michal, & S. Stranavska

Faculty of Physical Education, Sports and Health, Matej Bel University, Banskid Bystrica, Slovak
Republic

Abstract

The aim of the study was to investigate and highlight the preferences of physical and sport edu-
cation teachers in teaching winter seasonal physical activities. The survey involved 653 primary school
teachers who annually participate in teaching winter seasonal physical activities. To obtain the ne-
cessary information, we used a custom-designed questionnaire for primary school teachers, focusing
on questions related to favourite winter sports, preferred forms of organizing winter seasonal physical
activities, and materials used during these activities. Through statistical analysis (Chi-square), we
found a gender difference in the preferred form of participation in winter seasonal physical activities.
On the basis of the obtained results, we can state that most of the primary school teachers, 86.68%,
who are involved in teaching winter seasonal physical activities prefer downhill skiing in their free time
and are of the same opinion, that ski training is popular among pupils and they like to participate in
ski training organized by the school This study was conducted within the KEGA grant task 032UMB-
4/2022 Innovative teaching materials for teachers of physical and sport education in primary schools
with a focus on winter seasonal physical activities.

Keywords: physical education; teacher; primary school; winter seasonal physical activities

Stdhrn

Cielom $tudie bolo zistit a poukéizat na preferencie ucitelov telesnej a $portovej vychovy vo vy-
ucovani zimnych sezénnych pohybovych ¢innosti. Prieskumu sa zucastnilo 653 uéitelov zakladnych
gkol, ktori sa kazdoro¢ne podielaji na vyucovani zimnych sezénnych pohybovych ¢innosti. K ziskaniu
potrebnych informécii sme pouzili nami vytvoreny dotaznik pre ucitelov zakladnych §kol, ktory bol
zamerany na otazky suvisiace s obltibenym zimnym Sportom, uprednostnenou formou organizovania
zimnym sezénnych pohybovych ¢innosti a vyuzivanym materidlom pocas zimnych sezéonnych pohy-
bovych innosti. Statistickou analyzou (Chi-kvadrat) sme zistili, Ze z hladiska pohlavia sa objavuje
rozdiel v preferovanej forme tcasti na zimnych sezénnych pohybovych ¢innostiach. Na zaklade zis-
kanych vysledkov moZeme konStatovat, Ze najviac uditelov zakladnych 3kol a to az 86,68 %, ktori
sa podielaju na vyucovani zimnych sezénnych pohybovych ¢innosti preferuje vo svojom volnom case
zjazdové lyzovanie a zaroven su toho nézoru, Ze lyZziarske vycviky st u Ziakov obltubené a radi sa
zucasthuju lyziarskych vycvikov organizovanych skolou Téato studia bola rieSend v ramci grantovej
ulohy KEGA 032UMB-4,/2022 Inovativne ufebné materialy pre ucitelov telesnej a Sportovej vychovy
na zakladnych skolach so zameranim na zimné sezénne pohybové ¢innosti.

KTlucoveé slova: telesna a $portova vychova; ucitel’; zakladna skola; zimné sezénne pohybové ¢innost{

Introduction
Winter seasonal physical activities are within the National Educational Programme included in
the thematic unit of Seasonal Physical Activities, which is part of the core curriculum for the subject
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of physical education in primary schools. Among other winter sports, alpine skiing is also included.
As Michal et al. (2019) point out, alpine skiing is a very popular winter sport due to the variety it
offers. It is a sport enjoyed by various age groups as part of active leisure time. We align with Kippu’s
(2011) view, which suggests that skiing is suitable for all age groups. We also agree with Blahatova
(2017), who states that skiing is a sport that can be enjoyed by children from an early age to older
individuals, not only at a recreational level but also at a performance level. Although alpine skiing
is one of the most beautiful winter sports, it is the responsibility of physical education teachers to
teach students how to ski and to help them develop a positive relationship with skiing (Michal &
Kunkela, 2014). According to Michal (2001), alpine skiing is the foundation of the physical education
curriculum in the second stage of primary schools because, in addition to developing skiing skills, it also
shapes an individual’s personality. Several authors have dealt with the topic of winter seasonal physical
activities, such as Adamcak & Kozanakova (2013), Dobay (2009), Novotna & Vladovicova (2011), and
many others. In addition to Slovak authors, various international authors have also explored the issue
of winter seasonal activities. Hrusova (2018), whose research was conducted at T. G. Masaryk Primary
School in Vimperk (Czech Republic), focused on methodological approaches to teaching alpine skiing
and incorporating the skiing alphabet into alpine skiing lessons. Dosek (2016) examined alpine skiing
instruction in Hungary, where alpine skiing is not included in the curriculum. Another contributor to
the study of skiing is Demeter & Ozsvath (2016), who primarily focus on the development of teaching
aids and materials for ski instructors.

Methodology

The survey aimed at identifying and highlighting the preferences of physical education teachers in
teaching winter seasonal physical activities was conducted between March 2023 and March 2024. The
primary research method used to collect the necessary information was a custom-designed question-
naire consisting of 37 questions, administered online. The questions focused on assessing the attitudes
of physical education teachers toward winter sports, their opinions on the popularity of skiing courses
among students, and also their views on state subsidies and the possibility of students attending ski
courses multiple times during their schooling. The research sample consisted of 653 primary school
teachers who annually participate in organizing winter seasonal physical activities. Descriptive sta-
tistics and testing of hypotheses were carried out using IBM® SPSS® Statistics v29 software. To
determine the significance of differences between the examined variables, we applied the asymptotic
version of the Chi-square test of independence for r x s contingency tables in the inferential data
analysis. In cases where the conditions for the asymptotic version were not met, we employed the
exact Fisher-Freeman-Halton test, calculated using the Monte Carlo method. Cramér’s V coefficient
was used as the effect size measure, with the following interpretation based on minimum threshold
values: V = 0.10 — small effect, V = 0.30 — medium effect, and V = 0.50 — large effect. The probability
of a Type I error was set at a = 0.05 and a = 0.01.

Results

In our survey, we first focused on which winter sports physical education teachers most frequently
prefer during their free time. As shown in Figure 1, our respondents predominantly engage in downhill
skiing in their free time (86.68%). The second most common response was that they rather practice
ice skating in their free time, counting 44.26% of respondents. The third most frequently chosen winter
sport was cross-country skiing, favoured by 36.75% of respondents.

In addition to the question which winter sports are preferred by our respondents, i.e. teachers of
physical and sports education, or those teachers who have the necessary education to be able to act
as ski instructors, we were interested in how the students perceive winter sports from their point of
view, that is, whether they are popular or not. We evaluated this question based on the location of
the school, that is, whether the school is situated in an urban or rural area. Depending on the school’s
location, we asked teachers for their opinions on how they believe students perceive or enjoy winter
sports. As seen in Figure 2 and Table 1, the majority of respondents (58.81%, n=384) believe that
students view winter sports very positively or positively (34.76%, n=227). It is encouraging to note that
only a minimal number of respondents think that students perceive winter sports negatively or very
negatively. Some teachers feel that students are indifferent, viewing winter sports as neither positive
nor negative (5.91%, n=38). In this hypothesis, we assumed that there are statistically significant
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differences at the significance level p < 0.05 between the school’s location and teachers’ views on how
students perceive or enjoy winter courses. Based on our calculations, we can conclude that from the
perspective of the school’s location (urban-rural), there is a statistically significant difference in the
popularity of winter skiing courses among students (F = 8.903, p < 0.05, V = 0.123, p < 0.05).

Obrazok 1./ Figure 1.
Preferovany zimny Sport respondentmi./ Winter Sports preferred by respondents.
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Tabulka 1./ Table 1.
Oblithenost zimnyjch Sportov u Ziakov z pohladu uéitelov podla sidla skoly./ Popularity of Winter Sports
among Students from the Teachers’ Perspective Based on the location of school.

School location x In your opinion, how do students perceive and like winter courses
In your opinion, how do students perceive - do they like winter courses

they don’t care negatively positively very negatively very positively Total

Location town 20 3 165 0 264 452
of school country 18 0 62 1 120 201
Total 38 3 227 1 384 653

Obrazok 2./ Figure 2.
Oblitbenost zimngjch Sportov u Ziakov z pohladu uéitelov podla sidla $koly./ Popularity of winter sports
among pupils from the point of view of teachers according to school location.
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In the context of teachers’ preferences for winter sports, we also wanted to determine how teachers
evaluate the state funding for winter sports. We analysed this question based on the school’s location,
specifically the region in which the school is situated, as we conducted the survey across all of Slovakia.
As presented in Figure 3 and Table 2, 56.20% (n=367) of respondents evaluate the state funding very
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positively. We are also pleased that the second most common response was that they assess the state
funding positively, chosen by 34.92% (n=228) of respondents. Among our respondents, 3.52% (n=23)
of teachers are indifferent about whether the school receives state funding for ski course, while some
expressed that they evaluate this funding negatively (4.59%, n=30), and five respondents rated it very
negatively.

Tabulka 2./ Table 2.
Hodnotenie Stdatneho prispevku ucitelmi na zimné kurzy podla kraja kde sidli skola./ Evaluation of the
state contribution by teachers for winter courses according to the region where the school is located.

Self-governing region where the school is located x How do you rate the state subsidy for winter courses
How do you evaluate the state subsidy for winter courses

I don’t . .. Very Very
care Negatively Positively negatively posititvely Total
Self-governing Banska Bystrica 6 8 48 2 87 151
region Bratislava 1 2 19 0 21 43
where Kosice 1 6 39 1 73 120
the Nitra 3 2 41 1 41 88
school Presov 1 2 12 0 32 47
is Trencin 3 3 12 0 25 43
located Trnava 0 2 13 0 19 34
Zilina 8 5 44 1 69 127
Total 23 30 228 5 367 653

Obrazok 3./ Figure 3.
Hodnotenie Statneho prispevku uéitelmi na zimné kurzy podla kraja kde sidli skola./ Evaluation of the
state contribution by teachers for winter courses according to the region where the school is located.
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When we look more closely at the respondents’ answers based on the school’s location, specifically
the region where the school is situated, we see that the highest number of respondents was from the
Banska Bystrica Region, where the largest proportion expressed a very positive evaluation of state
funding. Out of the total, 23.12% of respondents were from the Banskéa Bystrica Region, and more than
half of them (57.62%, n=87) evaluated the state funding very positively. The second most represented
region was the Zilina Region, with 127 (19.45%) respondents participating in the survey from this
area. Respondents from this region also mostly rated the state funding very positively (54.33%, n=69)
or positively (34.65%, n=44). The Kosice Region had 120 respondents, accounting for 18.38% of the
total number, and they also mostly rated the state funding very positively or positively. Respondents
from the other regions of Slovakia generally evaluated the state funding for ski course as very positive
or positive, with only a few expressing negative opinions, which we consider a reassuring finding. In
terms of the region where the school is located and the evaluation of state funding for ski course, we
did not find a statistically significant difference (F = 22.610, p > 0.05, V = 0.094, p > 0.05). Therefore,
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we reject the hypothesis where we presumed that there are statistically significant differences in the
evaluation of state funding for winter courses based on the school’s location (region).

At the same time, we wanted to find out what the teachers’ opinion is about students taking
ski course more than once in one year during their studies. We evaluated this question from the
perspective of the teachers’ gender. Based on the results presented in table 3 and figure 4, we can
state that the teachers mostly expressed themselves positively. Almost the same number of male
teachers (n=171,52.45%) and female teachers (n=170, 51.99%) are inclined to the possibility that
they would definitely like the pupils to have ski course more times during their studies. Also, 29.75%
of male teachers and 28.13% of female teachers choose the option of answering "rather yes", that
is, a positive statement to a specific question. A total of 45 respondents gave their opinion for the
answer option "I don’t know", which represents 6.89% of the total number of respondents. Among
the respondents there are also those who do not identify with the possibility of students completing
ski course more than once during their studies, and the answer "rather not" was chosen by 10.41% of
respondents and "definitely not" by 0.15% of respondents. We assess positively that most respondents
can imagine and would be in favour of students having ski course more than once during their studies.
We assumed that, from the point of view of gender, there is a statistically significant difference in
terms of the inclusion of more winter courses at schools. Based on the results F = 3.165, p > 0.05,
V = 0.070, p > 0.05, we reject the hypothesis.

Tabul'ka 3./ Table 3.
Nazory ucitelov na absolvovanie lyZiarskeho kurzu viackrdt pocas $tudia./ Teachers’ opinions on taking
a skiing course more than once during their studies.

Gender x Would you like the students to have the winter course several times
during their studies at school
You would like the students to have the winter
course several times during their studies at school

I don’t know rather yes rather no certainly yes certainly no Total

Gender male 22 97 29 171 7 326
female 23 92 39 170 3 327
Total 45 189 68 341 10 653

Obrazok 4./ Figure 4.
Nazory ucitelov na absolvovanie lyZiarskeho kurzu viackrdt pocas §tudia./ Teachers’ opinions on taking
a ski course more than once during their studies.
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Discussion

Just as our respondents prefer downhill skiing in their free time, several authors, such as Reichert
& Musil (2008), Michal (2016), and Stranavska & Michal (2022), have also concluded that downhill
skiing is among the most popular winter activities for leisure. Just as the overwhelming majority
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of our respondents expressed that students enjoy winter sports, similar results have been reported
by several authors who also surveyed students about their preferences for winter sports. Stranavska
(2019) states in her study that a positive relationship toward winter sports prevails among students
in the 7th to 9th grades in the Zilina region. Authors Kresta & CihlaF (2011) and Mlynafik (2012),
who conducted research in the Czech Republic, also found that winter sports are popular among
students. In contrast, Dosek (2016), who conducted research in Hungary, found that alpine skiing is
not among the most popular sports activities. In Germany, alpine skiing is much more widespread and
popular compared to Hungary (Enzinger, 2008). Pieberl (2018) examined the aspect of integrating
skiing into the school system in Austria and concluded that skiing is very popular among the Austrian
population. In relation to the state contribution, Strafiavskd & Michal (2022) in their study dealt
specifically with the question of whether pupils would have received ski training if the state had
not contributed. They concluded that while interest among students would decrease, nearly 40% of
students would still definitely participate in the ski course. We believe that since several authors,
either in Slovakia or abroad, have found pupils’ interest in winter sports, that pupils would also show
interest in participating in ski course several times during their studies. Among others, Kovacs (2020),
whose research was carried out in the city of Szombathely, found that the majority of pupils who
participated in ski course would like to participate in the training again.

A limitation of our study is that we were not able to reach all teachers involved in the provision
of winter seasonal movement activities, or that only primary school teachers were included in our
research.

Conclusion

The aim of this contribution was to find out the preferences of physical and sports education
teachers in teaching winter seasonal physical activities. In conclusion, we can state that among the
most popular winter sports that teachers prefer in their free time is clearly downhill (alpine) skiing,
which almost 87% of respondents do in their free time. In addition to downhill skiing, ice skating and
cross-country skiing are among the most popular winter sports. We found out that teachers are of the
opinion that ski training is popular with pupils and they like to participate in ski training organized
by the school. Considering the state contribution, which is worth €150 per pupil, we came to the
conclusion in our survey that teachers evaluate this contribution positively and at the same time they
would welcome if pupils at their schools had the opportunity to take ski training more than once
during their studies.

Bibliography

Adamésk, S., & Kozanakova, A. (2013). Preference of winter sports by primary school pupils in Banska
Bystrica and Detva. Acta Universitatis Matthiae Belii: recenzovany éasopis vedeckijch Studii, 5(2),
9-20.

Blahutova, A. (2017). Technika a didaktika vjucby lyZovania. Verbum - Katolicka univerzita Ruzom-
berok.

Demeter, A., & Ozsvath, M. (2016). Sioktatdsi segédlet tandroknak, sioktatoknak. Iskolai Sioktatok és
Szabadid§-szervezdk Egyesiilete Budapest.

Dobay, B. (2009). Vplyv Sportovych kurzov na rekreacné navyky. Ndrodnd konferencia o $kolskom
sporte 2009: ,,Slovensky skolsky sport: podmienky — progndzy — rozvoj“, 190-197.

Enzinger, H. H. (2008). Didaktische Uberlegungen zum Skiunterricht in der Schule. Skilauf und Snow-
board in Lehre und Forschung, 18(1), 37-52.

Hrasova, P. (2018). Analyza metodickych postupi pri vjuce lyZovdni [Diplomovéa préaca, Univerzita
Karlova Prahal. Digitaln{ repozitar Univerzity Karlovy.

Kipp, R. W. (2011). Alpine skiingUnited States of America. Human Kinetics.

Kovacs, A. GY. (2020). A sielés oktatdsa kozépiskoldban |Dizerta¢né praca, Eotvos Lorand Tudomé-
nyegyetem Budapest]. https://edit.elte.hu/xmlui/handle/10831 /70574

Kresta, J., & Cihlar, D. (2011). Outdoorové aktivity v rameci kurzovni vyuky na nizsich typech skol.
Outdoor, 79-81.

Michal, J. (2001). Tedria a didaktika lyZovania. PDF UMB v Banskej Bystrici.

Michal, J. (2016). Interpersonalne vztahy pri zimnych kurzoch na skolach. Telesnd vjchova a $port
v Zivote ¢loveka - recenzovany zbornik vedeckych prac. VTU vo Zvolene.

154



Michal, J., & Kunkela, P. (2014). Vyuzitie lyZovania vo vyuovani TSV na zékladnych skolach vo
vybranych regionoch. Telesnd vijchova a Sport v Zivote cloveka — Konferencny recenzovany zbornik
vedeckijch prdc, 199-209.

Michal, J., Nemec, M., Adaméak, S., & Strafiavskd, S. (2019). Pohybové hry 2 - hry v zimnej prirode.
IPV Institat priemyselnej vychovy s.r.o.

Mlnatik, J. (2012). Zjisténi zdjmu déti a milddeze o snowboarding a lyZovdni v Jihoceském kraji [Di-
plomova praca, Jihoc¢eska univerzita v Cesk;’rch Budejovicich]. Digitalni repozitar JCU.

Novotna, N., & Vladovicova, N. (2011). Kompetencie u¢itelov elementaristov na vyuovanie zimnych
telovychovnych ¢innosti. Perspectives of physical training process at schools. Oberegg: SAS School
Innsbruck — Austria, 148-155.

Pieberl, V. (2018). Der alpine Schulsport im dsterreichischen Schulwesen [Diplomova praca, Univer-
sitdt Graz|.

https://unipub.uni-graz.at/obvugrhs/download /pdf/25815377original Filename=true

Reichert, J., & Musil, D. (2007). LyZovani od zacdtki k dokonalosti. Grada Publishing.

Stranavska, S. (2019). Nazory ziakov zékladnych kol na zimné Sporty. Telesnd vijchova a Sport v Zivote
cloveka. — Konferencény recenzovany zbornik vedeckgjch prdc. 48-58.

Stranavska, S., & Michal, J. (2022). Zimné sezonne ¢innosti vo vyucovani telesnej a $portovej vychovy
na zakladnych skolach. Studia Kinanthropologica, 23(3), 159-165.

doc. PaedDr. Jifi Michal, PhD.
Faculty of Sport Science and Health
Matej Bel University

Tajovského 40

974 01 Banska Bystrica

Slovak Republic

jiri.michal@umb.sk

155



156



Studia Kinanthropologica, XXV, 2024, (3), 157162
The Scientific Journal for Kinanthropology
doi: 10.32725/sk.2024.013

INFRAD;ANNE OSOBITOSTI HEMATOLOGICKEJ VARIACIE SPOR-
TOVKYN

INFRADIAN SPECIFICITIES OF HAEMATOLOGICAL VARIATION IN
FEMALE ATHLETES

M. Pupis, H. Burzalova, Z. Pupisova, & K. Bako

Fakulta telesnej vychovy, $portu a zdravia, Univerzita Mateja Bela v Banskej Bystrici, Slovenska
republika

Abstract

The aim of the present research was to define the infradian peculiarities of hematological variation
in female athletes. The research was conducted in the form of a case study on four female endurance
elite athletes (18-24 years old). Each female athlete underwent 4-5 tests, which were performed on
each of them individually according to the phases of the menstrual cycle. The testing was carried
out chronologically in the following time sequence: T1 10-8 days before menstruation (hereafter M),
T2 4-3 days before M, T3 during M, T4 1-2 days after M, T5 9-10 days after M. All testing was
carried out under the same conditions and according to the WADA rules. Collections were performed
at 8:00 h + 30 min fasting. The results demonstrated the fact that there was a significant hormonal
response in female athletes who were menstruating and, on the contrary, there was only moderate
hormone variability in female athletes who were not menstruating during the study. The results of the
research demonstrate that more pronounced hematological variability was noted in female athletes
with menstruation. Based on the results, it can be concluded that strict recording of the phase of the
menstrual cycle should be considered when assessing the results in the biological passport of female
athletes.

Keywords: infradian variation; hemoglobin; reticulocytes; hormones

Stdhrn

Cielom predlozeného vyskumu bolo zadefinovat infradianne osobitosti hematologickej variacie Spor-
tovkyn. Vyskum bol realizovany formou kazuistiky na Styroch vytrvalostnych vrcholovych Sportov-
kyniach (18-24 rokov). Kazda Sportovkylia absolvovala 4 — 5 testovani, ktoré sa realizovali u kazdej
z nich individudlne podla faz menstrua¢ného cyklu. Testovania prebiehali chronologicky v ¢asovom
slede: T 10 — 8 dni pred menstruiciou (dalej M), T2 4 — 3 dni pred M, T? po¢as M, T 1 - 2dni po
M, T® 9 — 10 dni po M. Vsetky testovania boli realizované za rovnakych podmienok a podla pravidiel
WADA. Odbery boli realizované o 8:00 hod. + 30min nala¢no. Vo vysledkoch sa preukézal fakt, zZe
u Sportovkyn, ktoré mali menstruaciu bola zaznamenané vyrazna hormonélna odozva a naopak u Spor-
tovkyn, ktoré pocas vyskumu menstruaciu nemali, bola variabilita hormoénov len mierna. Vysledky
vyskumu preukazuji, ze u $portovkyn s menstruéciou bola zaznamenana vyraznejsie hematologickych
variabilita. Na zaklade vysledkov mozno konstatovat, Ze pri posudzovani vysledkov v biologickom pase
Sportovkyn by sa mala zvazit striktna evidencia fazy menstrua¢ného cyklu.

Krludové slova: infradianna variacia; hemoglobin; retikulocyty; hormony

Uvod

éportova priprava ako aj boj proti dopingu prechadzaji neustéle inovaciami a vyvojom. Hemato-
logické ukazovatele st predmetom zaujmu vyskumov v $portu uz niekolko desatroc¢i a to z rdznych
dovodov, pri¢om ani sucasné uroveil poznania nedospela k jednoznaénym zaverom. Aktuélne sa zvy-
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Sena pozornost venuje tejto oblasti najmé v dosledku aplikdcie hematologického modulu vyuzivaného
pri interpretacii vysledkov v biologickom pase Sportovca. Athlete Biological Passport — biologicky pas
sportovca (dalej ABP) bol prvykrat oficidlne predstaveny v roku 2009 a obsahoval vylu¢ne hema-
tologicky modul (WADA, 2017). Tento hematologicky modul zhromaZzd'uje informéacie o jednotlivych
krvnych parametroch, ktorych hodnota moze signalizovat pozitie zakazanych latok alebo pouziva-
nie zakdzanych metdd na zlepSenie prenosu, ¢ dodavania kyslika, vratane pouZitia akejkol'vek formy
manipulacie s krvou ¢ aplikaciu krvnej transftzie (Pupis, 2021). Pri interpretacii vysledkov sa posud-
zovatelia zameriavaji najméa na hladinu hemoglobinu, retikulocytov a OFF-score. V tejto suvislosti
treba pripomenut, Ze ide o nepriamy ukazovatel moznej aplikacie krvného dopingu. Viaceré pripady
v8ak ukazuju, Ze v tejto oblasti ostava stale velké mnoZzstvo nejasnosti (¢o potvrdzuju pripady Ro-
mana Kreuzigera, Mateja Totha, Claudie Pechstain atd.), preto by sme cheeli v nadvéiznosti na tieto
skusenosti rozsirit poznatky o infradidnnej variacii vybranych hematologickych ukazovatelov v §porte.
Mullen et al. (2020) sice vo svojom vyskume ,zlah¢uju* potencialny vplyv menstruécie na vysledky
v ABP, avsak 2 ,rizikové" vysledky zo 17 v ich vyskume nemozno opomenit. Podobne nemozno opo-
menit infradidnne cykly u muzov, ako aj ich potencidlny vplyv na hematologické ukazovatele, kedze
uz Celec et al. (2003, 2007) popisuju infradiannu hormonalnu odozvu (podobnt Zenskému menstru-
afnému cyklu) aj u muzov. V zmysle tohto je mozné o¢akavat vztah medzi hormonalnou odozvou a
hladinou hemoglobinu, ¢i podielom retikulocytov. Bachman et. al. (2014) a Cervi & Balitsky (2017)
popisuju vztah medzi hladinou testosteréonu a hemoglobinom, ako aj retikulocytmi. V kontexte tychto
savislosti je mozné o¢akavat pozitivny vztah medzi hladinou testosterénu (najmé u muzov) smerom
k hemoglobinu, retikulocytov, ¢o by malo logicky stvisiet aj produkciou erytropoetinu a na druhej
strane je mozné ocakavat negativnu korelaciu vo vztahu s kortizolom (Brownlee et al., 2005). V zmysle
vyraznej$ej hormonalnej odozvy Zien a to najmé vo vztahu k menstrua¢nému cyklu, mozno ocakévat
urc¢ité hematologické zmeny, ktoré by za urcitych okolnosti mohli ovplyvnit aj vysledky v biologickom
pase Sportovkyne. V ramci projektu VEGA1/0707/22 (Speciﬁké variability hematologickych ukazova-
telov sledovanych v biologickom pase Sportovca) sme sa zamerali na postidenie potencialneho vplyvu
menstruacie na vysledky v ABP.

Metodika

Vyskum bol realizovany formou kazuistiky na Styroch vytrvalostnych vrcholovych Sportovkyni-
ach (18-24 rokov), ktoré sa venuju atletickej chodzi, resp. biatlonu. Kazda Sportovkyha absolvovala
4 — 5 testovani, ktoré sa realizovali u kazdej z nich individuélne na zaklade menstruac¢ného cyklu. Testo-
vania prebiehali chronologicky v ¢asovom slede: T! 10 — 8 dnf pred menstruaciou (dalej M), T? 4 — 3 dni
pred M, T3 pocas M, T# 1 — 2dni po M, T? 9 — 10 dni po M. Vsetky testovania boli realizované za
rovnakych podmienok a podl'a pravidiel WADA. Odbery boli realizované o 8:00 hod. + 30min nalac¢no.
Porovnavana bola hladina hemoglobinu, retikulocytov, OFF-skore (Hb.10-60x(, /retikulocyty %)), ery-
tropoetinu, progesteronu a estradiolu §portovkyn. Vyuzité boli vysoko spolahlivé analyzatory Mindray
BC 6200, resp. Mindray BC 6000.

Vysledky vyskumu

Vysledky vyskumu ukazuju, ze menstruaény cyklus moze u niektorych Sportovkyn zasadne ovplyv-
nit udaje, ktoré su sledované v biologickom pase Sportovca. Ako vidime na obrazku 1, u Sportovkyn
1,2 bol zaznamenany maximalny rozdiel v hladine hemoglobinu medzi meranim pocas menstruacie
(odber T?) kedy bola namerané hladina 134, resp. 137 g.17! a odberom po menstruacii (T*), kedy boli
namerané hodnoty 147, resp. 148 g.17!, &0 znamen4, Ze bola zaznamenana zmena o 13, resp. 11 g.171.

V pripade $portovkyn 1,2 ide o Sportovkyne, ktoré mali menstruéciu. Sportovkyne 3,4 nemali
menstruaciu, teda v ich pripade iSlo o o¢akavany priebeh menstruacie, podla predchadzajaceho cyklu.
V ich pripade bol zaznamenany opac¢ny trend, ked’Ze u nich v obdobi po o¢akavanej menstruécii (ktoru
napokon nemali) doslo k poklesu hladiny hemoglobinu.

Pri dalsom sledovanom ukazovateli a to retikulocytoch sme nezaznamenali jednozna¢ny trend, ale
ako vidime na obrazku 2, u Sportovkyn 1,2 sme opét zaznamenali vyssiu variaciu.
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Obrazok 1./ Figure 1.

Porovnanie hladiny hemoglobinu (1=T" 10 — 8 dni pred M, 2=T? 4 — & dni pred M, 3=T® pocas M,
4=T* 1 — 2dni po M, 5=T° 9 — 10 dni po M)./ Comparison of hemoglobin levels (1=T1 10-8 days
before M, 2=T2 4-3 days before M, 3=T3 during M, 4=T4 1-2 days after M, 5=T5 9-10 days after
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Obrazok 2./ Figure 2.
Porovnanie podielu retikulocytov (1=T" 10 — 8 dni pred M, 2=T% j — 8 dni pred M, 3=T% pocas M,
4=T* 1 — 2dni po M, 5=T° 9 — 10 dni po M)./ Comparison of the proportion of reticulocytes (1=T1
10 - 8 days before M, 2=T2 4 - 8 days before M, 3=T8 during M, 4=T4 1 - 2 days after M, 5=T5
9 - 10 days after M).
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Obe mali maximum retikulocytov pri T1 a to 2,38, resp. 2,09 %, pri¢om ich najniz§ie hodnoty
retikulocytov boli 1,57, resp. 1,56 %, av8ak v inych fazach menstrua¢ného cyklu. Teda v ich pripade
islo o zmenu o 0,81, resp. 0,53 percentualneho bodu. U $portovkyn 3,4, ktoré nemali menstruéaciu boli
zmeny mensie a to 0,4, resp. len 0,27 percentualneho bodu.

V pripade OFF- skére sme rovnako nezaznamenali jednozna¢ny trend. Na obrazku 3 vidime, ze
zmeny skore dosahovali 10-18.

Okrem tychto troch ukazovatelov, ktoré sa sleduja v biologickom pase $portovca sme na dokres-
lenie sledovali aj hormonélnu odozvu, kde sme sa zamerali na erytropoetin, estradiol a progesteron.
Pri hormonélnych zmenach mozeme konstatovat, Ze Sportovkyne 1,2 (ktoré mali menstruaciu) mali
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vyraznejsiu hormonélnu variaciu oproti $portovkyniam 3,4 (ktoré nemali menstruaciu). Pri estradiole
bol u §portovkyh 1,2 rozdiel 1751,6 pmol.l=! (min. 149 max. 1900,6 pmol.171), resp. 1435,46 pmol.l~*
(min. 83,84 max. 1519,3 pmol.I!), kym u $portovkyf 3,4 bol rozdiel len 191,7 pmol.1=! (min. 191,9
max. 383,6 pmol.I"1), resp. 117,17 pmol.I=! (min. 57,03 max. 174,2 pmol.I"1).

Pri progestréne bol u gportovkyit 1,2 rozdiel 20,98 nmol.I"! (min. 2,82 max. 23,8 nmol.I"1), resp.
2,38 nmol.I"! (min. 1,49 max. 3,87 nmol.I"1), kym u §portovkyi 3,4 bol rozdiel len 0,39 nmol.l~?
(min. 1,51 max. 1,9 nmol.17%), resp. 0,27 nmol.l~! (min. 0,84 max. 1,11 nmol.I"1). Pri progestréne
tiez mozeme konsStatovat vyraznejSiu varidciu u Sportovkyn s menstruaciou.

Obrazok 3./ Figure 3.

Porovnanie zmien OFF-skére (1=T" 10 — 8 dni pred M, 2=T? } — 8 dni pred M, 3=T° pocas M, j=T*
1 - 2dni po M, 5=T° 9 — 10 dni po M)./ Comparison of OFF-score changes (1=T1 10 - 8 days before
M, 2=T2 J - 3 days before M, 3=T3 during M, 4=T4 1 - 2 days after M, 5=T5 9 - 10 days after M).
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Podobny trend rozdielov medzi Sportovkyhami s menstruaciou a Sportovkynhami, ktoré menstruaciu
nemali vidime aj pri erytropoetine, kedze u gportovkyii 1,2 bol rozdiel 9,1 mlU.ml~! (min. 10,7 max.
19,8 mlU.ml~1), resp. 7,1 mlU.ml~! (min. 11,5 max. 18,6 mlU.ml~!), kym u portovkyt 3,4 bol rozdiel
len 1,8 mlU.ml~! (min. 6,21 max. 8,01 mlU.ml~!), resp. 5,6 mlU.ml~! (min. 12,5 max. 18,1 mlU.ml~1).
Pri erytropoetine tiez mozeme konStatovat vyraznejSiu varidciu u Sportovkyn s menstruaciou.

Diskusia

Vysledky vyskumu naznac¢uju dve pozoruhodné zistenia, ktoré je samozrejme potrebné overit na
SirSej skupine Sportovkyn. Hoci Mullen et al. (2020) naznacuji, Ze vplyv menstruacie na ukazovatele
monitorované v ABP je zanedbatelny, naSe zistenia naopak ukazujiu, Ze najméa u Sportovkyn s men-
Struédciou st hematologické zmeny v priebehu menstrua¢ného cyklu na trovni, ktoré moze signalizovat
falo$ni pozitivitu z pohl'adu interpretacie dat v ABP.

Pri hemoglobine poé¢ita ABP s rozptylom hladiny cca 28-29 g.17!, teda od pripadnej stredovej
hodnoty by zmena nemala presiahnut 14 g.l=!. Samozrejme, hodnoty hemoglobinu sa mézu menit
v celom predikovanom rozsahu a tak mézu byt bliZsie k dolnej, alebo hornej hranici. V takom pripade
aj nami zaznamenané zmeny 11 a 13 g.17! mozu zvyraznit moznost falosnej pozitivity.

Podobne ako pri hemoglobine, tak aj pri retikulocytoch neposobia zmien pocas menstrua¢ného
cyklu az tak vyrazne, avsak ak si uvedomime, maximalny predikovany rozptyl je na trovni jedného
percentuédlneho bodu, teda pol percentualneho bodu od stredu, tak rozdiely o 0,53, resp. 0,81 percen-
tudlneho bodu u $portovkyn 1,2 nie st z pohladu ABP vobec zanedbatelné.

Pri OFF-skore poc¢ita ABP z rozptylom skore do 45, teda od pripadnej stredovej hodnoty by zmena
nemala presiahnut 22. Samozrejme, hodnoty OFF-skore sa mozu menit v celom predikovanom rozsahu

160



a tak mozu byt blizsie k dolnej, alebo hornej hranici. V takom pripade aj nami zaznamenané zmeny
skore viac ako 10-18 moézu zvyraznit moznost falo$nej pozitivity.

7 vysledkov vyskumu vyplyva, Ze hematologickd variacia je vyraznejsia u Sportovkyn, ktoré maju
menstruaciu. U tychto $portovkyn sa pochopitelne prejavila aj vyssia hormonalna variacia. Na za-
klade tychto zisteni je nutné konstatovat, Ze menstruacny cyklus u Sportovkyn by mohol v niektorych
pripadoch zasadne ovplyvnit vysledky v ABP a to az tak, Ze by to mohlo signalizovat falo§nu poziti-
vitu. V stlade so zisteniami Celeca et al. (2003, 2010) je potrebné uvazovat o podobnom vplyve aj na
muzsky organizmus. Celkovo mozno vnimat biologicky pas Sportovca ako vhodny nastroj naznac¢ujuci
porusenie antidopingovych pravidiel, avSak v stlade s viacerymi autormi treba velmi citlivo pristupo-
vat k interpretacii zaverov s dorazom na potencialne limity (Banfi 2011, Banfi et al., 2011, Lippi et
al., 2012).

Zavery

Biologicky pas $portovca je vhodny ukazovatel na identifikiciu potencialnej indikacie krvného do-
pingu, avSak ako ukazuji mnohé pripady z poslednych rokov, pomerne casto dochadza k prejavom
falosnej pozitivity, ktora musia Sportovei neraz zdlhavo a naro¢ne odoévodiovat. Hoci je jednoznacné,
ze ABP je relativne spolahlivy, aj vysledky nasho vyskumu naznacuju potencidlne riziki nesprav-
nej interpretacie dat. Data, ktoré boli analyzované vo vztahu k menstruaénému cyklu naznacuju, ze
infradidnna varicia, hlavne u Sportovkyt s pravidelnou menstruéciou moze zasadne vplyvat na hema-
tologické parametre monitorované v biologickom pase Sportovkyn. Zaznamenané rozdiely v pripade
hemoglobinu aZ na trovni 13, resp. 11 g1~ ! a v pripade retikulocytov o 0,81, resp. 0,53 percentu-
alneho bodu v pripade Sportovkyfi, ktoré mali menstruaciu ukazuju vyznamné rozdiely z pohladu
interpretacie vysledkov v ABP. Hoci interpretaciu vysledkov limituje pocetnost vyskumnej vzorky,
na zéaklade naSich zisteni odporucame, aby boli v biologickom pase jednozna¢ne zaznamenavané fazy
mens$truacného cyklu, pricom pokladame za nevyhnutné, aby bol vplyv menstrua¢ného cyklu nadalej
monitorovany na §ir§ej skupine $portovkyn, kedze cielom WADA a aplikacie biologického pasu §por-
tovca je Cisty Sport a nie vystavenie riziku falosného obvinenia nevinnych $portovcov. Z uvedeného
vyplyva, Zze ABP je vhodnym néstrojom pre boj proti dopingu, avSak je nevyhnutné prihliadat na
jeho limity, ktoré treba nad’alej skimat.
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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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Dékujeme recenzentim piispévki z roku 2024:

PaedDr. Gustav Bago, Ph.D.
PhDr. Petr Bahensky, Ph.D.
Mgr. Daniela BenegSové, Ph.D.
doc. PaedDr. Jaroslav Brod'ani, PhD.
prof. Ing. Vaclav Bunc, CSc.
doc. Mgr. Ladislav Cepi¢ka, Ph.D.
Mgr. Jan Hnizdil, Ph.D.

Mgr. Miriam Kalichova, Ph.D.
PhDr. Kamil Kotlik, Ph.D.
Mgr. Miroslav Krajcigr, Ph.D.
PhDr. Vlasta Kursova, Ph.D.
doc. PhDr. Renata Malatova, Ph.D.
Mgr. David Marko
Mgr. Miroslav Pacut
Mgr. Miroslav Semerad, Ph.D.
doc. Mgr. Milena Strachova, Ph.D.
prof. PhDr. Jifi Suchy, Ph.D.
Mgr. Karel Svétora, Ph.D.
doc. PhDr. Toméas Tlusty, Ph.D.
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Upozornéni

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

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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