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UVODEM

FOREWORD

Vazeni ¢tenati Ceské kinantropologie,

s poslednim vydanim roku 2014 se rozhodla ukonCit svou c¢innost v pozici
$éfredaktorky prof. PaedDr. Ludmila Fialova, Ph.D., za jejiz mimoradné usili a zasluhy
na zvySeni kvality ¢asopisu v minulych letech ji srdeéné dékujeme. Vykonny vybor
Ceské kinatropologické spoleénosti se pii hledani nového vedeni &asopisu rozhodl
ustanovit mne novym $éfredaktorem. Timto vSem c¢lentim vyboru dékuji za divéru
a spole¢né s mym tymem vefim, ze se ndm podafi navazat na vybudované! Z tohoto
diivodu vétsina spolupracovnikll zistava, ale rozhodli jsme se tym posilit nove o zastupce
$éfredaktora. Vedeni Casopisu se tak spolu se mnou ujme PhDr. Karel Kovai, Ph.D.

V poslednich letech dochazi bohuzel v CR na poli hodnoceni védy a vyzkumu
k astym zasadnim zménam. Odborny poradni organ Vlady CR Rada pro vyzkum,
vyvoj a inovace svymi rozhodnutimi nejen kinantropologii, ale také nékteré dalsi ji
blizké obory vyrazné znevyhodnil. V soucasné dobé jsou vyse hodnoceny c¢lanky
geskych autorti publikované v zahrani¢i nebo angli¢ting. Clanky publikované
v odbornych ¢asopisech Cesky (s vyjimkou nékolika malo oborit) neziskavaji bodové
hodnoceni dle databaze RIV a neskoruji tak k dalsi financni podpoie védy na
pracovistich svych autort.

Podle naseho nazoru je dulezité usilovat o to, aby zésadni sdéleni a vysledky
vyzkum vychazejici z ¢eského sportovniho prostiedi, t€lovychovy a pedagogiky byly
publikovany v &asopisech b&Zné dostupnych odbornikiim z CR i studentim. Obsah
¢asopisu Ceska kinantropologie vétsinou tizce souvisi s kvalitou védy a je zékladem
pfenosu novych poznatki do vyuky na télovychovnych fakultach i katedrach. Casopis
tak podporuje rist odbornosti celého sportovniho a pedagogického prostiedi.

S ohledem na vySe uvedené skute¢nosti a snahu zvysit pro ¢tenafe piehlednost
a tematickou ucelenost Ceské kinantropologie budeme v piistim obdobi vydavat
alespon dvé monotematicka cisla z celkem Ctyf planovanych Cisel za rok. Aktualné
jsou v recenznim fizeni ¢lanky k problematice inovace didaktiky ve sportovnich hrach,
které¢ vyjdou ve druhém letosSnim cisle. V letosnim roce bychom se radi formou
monotematického vydani Ceské kinantropologie zaméfili na problematiku:

e vzdélavani a kvalifikaci ve sportu,

*  biomedicinského vyzkumu v kinatropologii, vysledky PRVOUK P38.

Piispévky k vySe uvedenym problematikam prosim zasilejte do 30. zafi 2015.

Pro rok 2016 zvazujeme monotematicka ¢isla zaméfena na problematiku sporto-
vniho tréninku, pohybové gramotnosti, fizeni a financovani sportu, télesné vychovy
na vsech vzdélavacich stupnich.



Pokud se Vas vyzkum nezabyva zadnou z uvedenych oblasti, uvefejnime Vase
vysledky, v pripadé kladnych posudkt, v jednom z vydani ¢asopisu, kterd nebudou
monotematicka. V navaznosti na dosavadni koncepci ¢asopisu uvitame k recenznimu
fizeni ¢lanky nejen v cestiné, ale také anglicting i slovensting.

Aktualné je Ceska kinatropologie citovana v databazi SPOLIT (Némecko) a BMC
(CR) a zafazena do seznamu recenzovanych neimpaktovych periodik vydavanych
v CR pro rok 2015. V ramci Ceské kinantropologické spole¢nosti probihaji diskuse,
kam dale smétovat usili k zafazeni casopisu do dal$ich vyznamnéjsich databazi.

V navaznosti na naznacené smérovani casopisu vyhledové planujeme rozsifit
a mirné pozménit redakeni radu.

Letos$ni prvni Cislo Casopisu obsahuje Clanky, které dosly do redakce prevazné
koncem loniského roku. Véfime, ze se nam diky vybéru témat, autorti a recenzentli
v tomto i nasledujicich ¢islech podaii uvetejnit texty, které pro Vas budou zajimavé
i podnétné.

Vydani tohoto c¢isla bylo podpofeno z prostiedkti projektt PRVOUK P38
(Biologické aspekty zkoumani lidského pohybu), PRVOUK P39 (Spolecenskovédni
aspekty zkoumani lidského pohybu) a Specifického vysokoskolského vyzkumu UK
2015 —260 235 (Scientia Movens).

V Praze, dne 25. kvétna 2015

Doc. PhDr. Jiri Suchy, Ph.D. PhDr. Karel Kovar, Ph.D.
$éfredaktor zastupce $éfredaktora
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VLASTNOSTI TESTU Z TEORIE PARAGLIDINGU
PRO UCHAZECE O PILOTNI LICENCT*

THE PROPERTIES OF PARAGLIDING THEORY TEST
FOR PILOT LICENSE APPLICANTS

SARKA HONSOVA, JOHANA STASTNA

Katedra zakladt kinantropologie a humanitnich véd
Fakulta télesné vychovy a sportu, Univerzita Karlova v Praze

SOUHRN

Cilem studie bylo posoudit vlastnosti testu, ktery pouziva Leteckd amatérska aso-
ciace CR (dale jen LAA CR) k provéfovani znalosti z teorie paraglidingu v ramci
zkousky pro ziskani pilotni licence LAA CR. Studie probihala ve dvou etapach.
V prvni etapé byly analyzovéany obtiznost a citlivost uloh testu (Honsova & Stastna,
2012) a ve druhé etape, jejiz vysledky jsou prezentovany v tomto ¢lanku, jsme se
zabyvali analyzou kvality distraktorti, posuzovali jsme vlastnosti testu, konkrétné
validitu a reliabilitu testu a fesili jsme nestandardni situace, které mohou nastat pfti
vypoctu citlivosti uloh. Vysledky analyzy distraktorti ukazaly, ze 8 % z celkového
poctu 584 distraktord nevyhovuje a doporudili jsme jejich vyménu. Pti posouzeni
obsahov¢ validity byly z celkového poctu 292 tloh oznaceny jako nevyhovujici
3 tlohy, po jejichz vyfazeni pokladame test za dostatecné obsahové validni. Odhad
reliability ndmi modifikovanou metodou podle Kuder-Richardsona vysel 0,8, coz
povazujeme za vyhovujici reliabilitu. Ze tii srovnavanych koeficientt citlivosti po-
kladame biserialni koeficient za nejvhodngjsi. Vzhledem k tomu, Ze test z teorie pa-
raglidingu je pii ziskavani pilotni licence v ramci LAA CR povinnou sou&sti zkou-
Sky, povazujeme provedené analyzy za velice pfinosné a po doporucenych Gpravach
muzeme tento test povazovat za kvalitni diagnosticky nastroj.

Klicova slova: didaktické testovani, multiple-choice test, distraktor, reliabilita testu.

ABSTRACT

The aim of the study was to assess the properties of test, which uses the Light
Aircraft Association (LAA CR hereafter) to examine knowledge of the theory
of paraglidingin the framework of the examination for obtaining a pilot‘s license
in the Light Aircraft Association (LAA CR hereafter). The study was conducted
in two stages. In the first phase were analyzed sensitivity and difficulty of test‘s tasks
(Honsova & Stastna, 2012) and in the second phase, the results of which are pre-
sented in this article, we analyzed the quality of distractors, we evaluated the proper-
ties of the test, namely the validity and reliability of the test and we dealt with

Clanek vznikl v rimci programu rozvoje védniho oboru UK FTVS &. 39 Spole¢enskovédni
aspekty zkoumani lidského pohybu.



unusual situations that may arise in calculating the sensitivity of the task. The results
of distractor analysis proved, that 8% distractors of the total amount of 584 distra-
ctors are unsatisfactory and we recommended to replace them. When assessing the
content validity, 3 of 292 tasks were designated as unsatisfactory. After removal
of these tasks the test will be sufficiently content valid. The result of the estimation
of reliability by method of Kuder-Richardson, which we modified, was 0.8, and we
consider this a satisfactory reliability. Based on comparing three coefficients of sen-
sitivity biserial coefficient is considered the most suitable. In view of the fact that
this test from the theory of paragliding is compulsory part of the exam trough obtain-
ing a pilot‘s license in the LAA CR, we consider the analysis as very useful and after
recommended editing this test can be considered a high-quality diagnostic tool.

Key words: didactic testing, multiple-choice test, distractor, test reliability.
UvVoD

Testovani znalosti z teorie paraglidingu tak, jako ho realizuje LAA CR (Letecka
amatérska asociace Ceské republiky), vychazi z klasické teorie testli oznadované
jako CTT (classical test theory) a probiha od roku 2010 v souladu s CTT formou
neadaptivniho elektronického testovani prostfednictvim online aplikace na oficial-
nich internetovych strankach LAA CR (2012). Tato aplikace umoziiuje ve shodé
se soucasnymi trendy elektronického didaktického testovani (Brunnquell, 2011;
Costagliola et al., 2008; Ellsworth et al., 1990; Filipkova & Byckovsky, 2008) gene-
rovani testll podle zadanych pozadavki na odbornost a kvalifikaci. Ve vybrané kate-
gorii se pak tlohy do testu generuji nahodné. U tloh se jedna o typ s vybérem odpo-
védi, tzv. multiple-choice. Typické multiple-choice tlohy jsou dichotomicky
skoérované. Prestoze se v uloze miize vyskytovat libovolny pocet moznosti (obvykle
vSak do péti moznosti), stale jsou ulohy skorovany jako spravné ¢i nespravné
zod-povézené (dobie/Spatn¢). Existuje vSak mnoho dalsich modeld (Filipkova
& Byckovsky, 2008), které vyuzivaji polytomni vystupy, kde je kazdé odpovédi pii-
déleno skore rizné hodnoty. Toto je typické pro ulohy, které nejsou skorované systé-
mem ,,v§echno nebo nic®, ale umoznuji ¢asteéné spravnou odpoveéd, ktera je pak
skorovana pouze pomérnou c¢asti celkového hodnoceni ulohy (konkrétnim prikla-
dem je vice spravnych odpovédi a ptidéleni bodového hodnoceni za alespon nékteré
z nich). Mezi zakladni vlastnosti, které¢ by mély byt z pohledu CTT u tloh zhodnoce-
ny, patii obtiznost a citlivost uloh, u testu jako celku pak validita, reliabilita a obje-
ktivita (Hartman & Lin, 2011; Hingorjo & Jaleel, 2012).

Citlivost u testové ulohy vyjadfuje, jakou mirou dana uloha zvyhodnuje uspésnéj-
$i respondenty v testu (pfedpoklada se, ze se jedna o ,,chytiejsi* respondenty s vice
védomostmi) pred respondenty, kteii byli v testu méné Gsp&ni (tedy ,,horsi*). Uloha
je vysoce citliva, pokud respondent s celkové leps$im vysledkem fesi v testu danou
ulohu spravné, a naopak respondent, ktery ma celkové horsi celkovy vysledek
z testu, fesi tuto Ulohu Spatné. Citlivost ulohy se vypocita podle tzv. koeficientu
citlivosti nabyvajici hodnot od —1 do 1. Cim je hodnota koeficientu citlivosti vyssi,
tim Iépe loha rozliSuje mezi respondenty chytrymi (s véts§im mnozstvim védomosti)
a respondenty hor$imi (s men$im mnozstvim védomosti). Naopak, pokud
citlivost nabyva zapornych hodnot, signalizuje tento vysledek, ze Gloha zvyhodnuje
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respondenty ,,hor$i” s méné védomostmi. Koeficient citlivosti s hodnotou 0 zname-
na, ze Uloha nerozliSuje mezi obéma skupinami respondentii. Koeficient citlivosti 1ze
vypocitat u kazd¢ alternativy dané ulohy, tzn. i u distraktord. Za vyhovujici vysledek
povazujeme, dosahuje-1i hodnota citlivosti u spravné alternativy co nejvyssiho klad-
ho zaporného ¢isla (blizici se k —1) (Byckovsky, 1988). Pro vypocet koeficientu cit-
livosti se nejcastéji pouzivaji tii metody, které uvadi Chraska (2007): koeficient ULI
(upper-lower index), tetrachoricky koeficient citlivosti a bodové biseridlni koeficient
citlivosti. Pfi jejich vypoctu vSak mohou nastat nestandardni situace, kdy koeficient
citlivosti nelze spocitat nebo citlivost vychazi myln¢ vysoka.

Pro kvalitu testu se pozaduje, aby distraktory byly funk¢ni. Funkénost distraktort
spociva v tom, Ze pro respondenta, ktery dané u¢ivo neovlada, jsou vSechny nabize-
né distraktory stejné lakavé. Cim vicefunkénich distraktort test ma, tim mensi je
Sance, ze by respondent spravnou odpoveéd uhodl. Nefunkéni distraktory je nutné
z testu odstranit a nahradit je novymi funkénimi distraktory. Neni nutné mit u vSech
uloh v testu stejny pocet distraktorti. Dilezita je jejich lakavost pro respondenta,
ktery danou tlohu hada. Nabizené odpovédi by se nemély piekryvat nebo obsahovat
jedna druhou (Strojil, 2004).

Ellsworth et al. (1990) uvadéji, Ze u alternativ je dilezitd gramaticka a stylisticka
jednota, tedy shoda v rodu, ¢isle, padu apod. Dulezita je presvédcivost a stejna laka-
vost vSech uvedenych distraktord. Jako alternativa by také neméla byt pouzivana
kombinace distraktorl ,,v§echny vyse uvedené moznosti jsou spravné* nebo ,,zadna
z uvedenych moznosti neni spravna“. Umisténi spravné odpovédi mezi alternativy
by mélo byt zcela ndhodné (nejcastéjsi umisténi je c).

Shank (2006) dale upozornuje na chyby, které mohou sméfovat k prozrazeni
spravné odpovédi. K tém napfiklad patfi, ze alternativy, které gramaticky nenavazuji
na kmen tlohy, indikuji spravnou odpoveéd’. Alternativa, ktera pouziva stejnou termi-
nologii jako kmen ulohy, indikuje spravnou odpovéd. Dvé alternativy, které maji
stejny nebo témet stejny vyznam, indikuji dveé nespravné, nebo dveé spravné odpove-
di. Dalsi chybou je délka nabizenych odpovédi, kdy nejdelsi odpoved’ byva spravna.
Spravna alternativa byva bez gramatickych chyb na rozdil od distraktort, které ¢asto
obsahuji chyby, coz na chybné odpovédi miize upozornit. Dilezité je neposkytovat
odpovéd’ na tlohu v dalsi ¢asti textu.

v

¢iseln€ vyjadrit kritérium, jsme nuceni vyuzit druhy validity bez kritéria, mezi které
patii validita obsahova (a logicka) a validita zjevna. V naSem piipad¢é jsme posuzo-
vali obsahovou validitu. Stru¢né ji Ize charakterizovat jako stupen, do jakého je dany
test svym obsahem vécné relevantni k danému ucelu testovani. Zjistovat obsahovou
validitu testu znamena hodnotit adekvatnost jeho obsahu a posuzovat vhodnost
vybéru uloh s ohledem na ucel testovani. Z definice obsahové validity vyplyva,
ze obsah testt by meél byt reprezentativnim vybérem obsahu uciva (Downing
& Yudkowsky, 2009).

Jestlize validita udava, zda test skute¢né méii méfenou vlastnost, reliabilita nam
tika, jak dobfe metoda méii a hovoii tak o technické kvalité méficiho nastroje (testu).
Reliabilitu proto lze chéapat jako nutny predpoklad validity. Vztah mezi reliabilitou
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a validitou je vztah mezi pfesnosti a spravnosti. Velikost reliability navic urcuje ma-
ximalni moZnou teoretickou validitu testu (Urbanek, Denglerova & Sirticek, 2011).
Vzhledem k tomu, Ze k vypoctu skutecné hodnoty reliability obvykle nemame dosta-
tek informaci, zpravidla je téeba ji pouze odhadnout. V ptipadé multiple-choice testi
jsou nejpouzivanéj$§imi metodami odhady reliability split-half reliabilita (metoda
ptleni) a vypocet vnitini konzistence testu pomoci Cronbachovy alfa a Kuder-
-Richardsonova vzorce. U multiple-choice testi je Kuder-Richardsoniv vzorec
velmi Casto vyuzivan (Feyzioglu, Demirdag, Akyildiz & Altun, 2012; Nicholson,
Case, Price, Higgins & Thompson, 1991) a byl pouzit také v naSem piipade, ovSem
musel byt jesté¢ modifikovan.

Vypocet reliability metodou ptleni nebylo mozno provést vzhledem k tomu, Ze
tato metoda vyZaduje, aby test obsahoval sudy pocet tloh, a jednotlivé ulohy jsou
pak fazeny podle vzristajici obtiznosti. V nasem ptipadé ma kazdy vygenerovany
test 45 tloh, tedy lichy pocet, coz nespliiuje zakladni pozadavek pro vypocet reliabi-
lity timto zptisobem. Vzhledem k naSemu typu testu nebyla vyuzita ani Cronbachova
alfa, protoze v piipadé, ze jednotlivé polozky pouzité v souctové skale jsou dichoto-
mické, je vhodnéjsi pouzit tzv. Kuder-Richardsontv vzorec (Ferjencik, 2000).

Testovani znalosti prostfednictvim multiple-choice testi v elektronické podob¢ je
hojné vyuzivano zejména pro vysokou objektivitu a rychlou a snadnou realizaci.
U absolutné objektivnich test zavisi vysledek testovani zcela na obsahu testu a tes-
tovaném, zatimco vliv testujiciho na vysledek testu je nulovy (Hrabal, Lustigova
& Valentova, 1994).

Cilem této prace je posouzeni zakladnich vyse uvedenych vlastnosti tloh, mezi
které patii analyza kvality distraktorl, posouzeni validity a reliability testu a dale
analyza nestandardnich situaci, které mohou nastat pfi vypoctu citlivosti uloh.

METODY

Analyzovany test obsahuje testové tlohy s vybérem odpovédi, tzv. multiple-choice.
K dispozici je celkem 460 testovych tiloh z teorie paraglidingu, které jsou soucasti
internetové aplikace. Z téchto loh je kazdému uchazeci na zéklad¢ stratifikovaného
nahodného vybéru (stratifikace podle tématu a obtiznosti tilohy) vygenerovan elek-
tronicky zkouskovy test pro odbornost PL A (padakové 1étani A), ktery je soucasti
zkousky pro ziskani pilotni licence v ramci LAA CR. Jako aplikaéni rozhrani slouzi
jakykoliv internetovy prohlizec.

Konkrétné se jedna o test s vybérem ze tii odpoveédi, a vzdy je prave jedna odpo-
véd’ spravna. Po vyprseni Casového limitu, ktery je 60 minut, nebo po ukonceni testu
systém test vyhodnoti se zpétnou vazbou. Test obsahuje 45 iloh dvou riznych obtiz-
nosti ze 7 tematickych okruhti (acrodynamika, meteorologie, nauka o 1étani, nouzo-
vé postupy, predpisy, navigace a zdravovéda), pficemz k jeho uspéSnému splnéni je
nutno dosdhnout alespon 75 % skore v testu.

Béhem sledovaného obdobi, které trvalo 13 mésict, bylo pii ziskavani kvalifikace
PL A v pribéhu zkousky fadné vyplnéno celkem 1201 testi. Pocet uloh, které se
v testech vyskytovaly, ¢inil celkem 357. Vzhledem k ndhodnému vybéru je frekven-
ce vyuziti kazdé ulohy riizna, proto byly dale analyzovany pouze ulohy, které byly
vyuzity alesponi 30krat. Toto kritérium spliiovalo 292 uloh.
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Za funkeni jsme zvolili kazdy distraktor, ktery byl zvolen alespon jednim re-
spondentem. Za nefunkéni distraktor byl povazovan kazdy distraktor, ktery nebyl
zvolen ani jednim respondentem. Celkovy pocet analyzovanych distraktort byl
584 (z 292 uloh).

Pro posouzeni validity byla vyuzita pouze obsahova validita, a to zejména proto,
ze pii stanoveni faktorové validity by do faktorové analyzy vstupovalo 7 teoreti-
ckych konstruktti a 292 empirickych indikatorti, coz by byl neimérné velky model.
Kazdy tematicky okruh otazek tvofil jeden odbornik na danou oblast z LAA CR
a zbylé okruhy hodnotil, tzn., Ze obsahovou validitu kazdého okruhu otazek posou-
dilo 6 dalsich tvirch otazek ze zbylych tematickych okruhti. Otazky, které byly ale-
spon tfikrat oznaceny za obsahové nevyhovujici, byly vytazeny.

Pro stanoveni odhadu reliability jsme pouzili modifikaci Kuder-Richardsonova
vzorce. Analyza problému a nutnd modifikace pfi vypoctu reliability je uvedena
ve vysledkové ¢asti.

Pro vypocet koeficientu citlivosti jsme pouzili tii metody, které uvadi Chraska
(2007): koeficient ULI (upper-lower index), tetrachoricky koeficient citlivosti a bo-
dové biserialni koeficient citlivosti. Za vyhovujici povazujeme dle doporuceni
Junkové (2006) a Chrasky (2007) hodnotu koeficientu citlivosti ,r,, > 0,2.

Dale jsme analyzovali &tyii typy zvlastnich piipadt, které mohou dle Stastné
(2011) pri vypoctu koeficientu citlivosti nastat, a navrhli jsme feSeni, jak v takovych
situacich postupovat. Jedna se o situace, kdy vSichni respondenti voli spravnou
odpoveéd, v ,,lepsi“ (upper) a ,,horsi“(lower) skupiné dle metody stanoveni koefici-
entu ULI je stejny pocet respondenttl, tetrachoricky koeficient vychazi roven jedné
a jeden distraktor nezvoli zadny respondent.

Ke zpracovani dat byly vyuzity softwary MS Excel 2010 a Matlab R2008a.
VYSLEDKY A DISKUSE

Nejprve jsme se zabyvali kvalitou distraktorti v souboru tloh z paraglidingu.

Z celkového poctu 584 distraktort je 535 distraktorti vyhovujicich a 49 zcela ne-
vyhovujicich. Z toho 18 distraktorti nalezi deviti uloham, které byly spravné zodpo-
vézeny vSemi respondenty (tj. maji nulovou obtiznost).

Pocet vyhovujicich distraktor (tj. distraktory, které byly zvoleny alespoil jednim
respondentem) je celkem 92 %. Pouze 8 % distraktort je zcela nefunkénich. Vycet
uloh, u kterych je nutno zménit nefunkéni distraktor, je zobrazen v nasledujici tabul-
ce 1. ID oznacuje Cislo tlohy, n, a n, oznaCuje frekvenci volby prvniho a druhého
distraktoru. Prestoze frekvence voleb distraktori jsou vzhledem k rizné frekvenci
vyuziti Gloh neporovnatelné, 0 jednoznaéné indikuje zcela nefunkéni distraktor.
Na zaklad¢ zkusenosti se vSak domnivame, Ze i distraktory s frekvenci volby pod 6
(minimalni pocet frekvence vyuziti tlohy byla 30, tj. pétina) by mély byt vyménény
za kvalitngj$i. Za zcela nevyhovujici Ize povazovat ty tilohy, u nichZ jsou nefunk¢ni
oba distraktory (napf. tloha 5579 atd.).
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Tabulka 1
Vycet uloh, které maji jeden nebo oba distraktory nefunkéni

ID n, | n, ID n, | n ID n, | n ID n, | n,
4647 1 0 4906 8 0 5026 210 5579 0 0
4650 2 0 4917 2 0 5065 0 0 5580 0 0
4665 0 8 4933 3 0 5099 8 0 5611 0 6
4687 0 0 4947 4 0 5123 0 9 5612 0 0
4729 2 0 4949 0 0 5124 2 0 5617 4 0
4749 2 0 4950 0 3 5186 8 0 5618 19 0
4778 0 3 4956 0 0 5316 0 1 5634 0 5
4849 7 0 4967 0 0 5344 4 0 5635 6 0
4870 0 2 4985 6 0 5435 0 | 21 5641 5 0
4883 0 0 5018 8 0 5467 1 0 5651 5 0
Legenda:

ID = ¢islo ulohy

n,, = frekvence volby prvniho distraktoru

n,, = frekvence volby druhého distraktoru

Pfi hodnoceni obsahové validity byly z celkového poctu 292 tiloh vytazeny pouze
3 ulohy, tedy test mlizeme povazovat za vysoce obsahové validni. Z kategorie
Zdravovéda byla vytazena tloha o davkovani zivocisného uhli pfi prijmovém one-
mocnéni, coz lze jednak zjistit z pribalového letdku I€ku a jednak to neni k pilotni
licenci relevantni Giloha. Z kategorie Navigace byly vyfazeny tlohy zkousejici definici
pojmii ortodroma a agona, které se tykaji pilotd dopravnich letadel.

Pii vypoctu reliability jsme vzhledem k charakteru testu byli nuceni Kuder-
-Richardsonovu metodu modifikovat. Jednotlivé testy, které jsou generovany na we-
bovych strankach LAA CR, obsahuji vzdy 45 uloh. Tyto tlohy jsou nidhodné vybrany
z databaze uloh. Kazdy test je unikatni a tvofi ho jiné tlohy. Z kazdé ze sedmi katego-
rii se v testu vyskytuje rizny pocet uloh. Maximalni pocet bodu, kterého je mozno
dosahnout, je vSak u kazdého testu jiny. Ve vzorci pro reliabilitu se pocita s tim, Ze se
jedna o naprosto stejny test slozeny ze stejnych tloh a vysledny maximalni pocet
dosazenych bodi je u vSech testl stejny.

Abychom odstranili variabilitu vzniklou nahodnym generovanim testl, bylo pouzi-
to priumérnych hodnot obtiznosti v jednotlivych kategoriich. Do Kuder-Richardsonova
vzorce tedy nedosazujeme konkrétni hodnoty obtiznosti tloh, ale jejich vazeny pri-
mér v kategorii. Napiiklad v kategorii Aerodynamika je primérna obtiznost 0,26
a pocet uloh z Aerodynamiky v generovaném testu je vzdy 5. Do vypoctu proto dosa-
zujeme primérnou obtiznost uloh Aerodynamiky pétkrat. Dale bylo tfeba modifikovat
vypocet smérodatné odchylky pro celkové vysledky respondenti v testu. Vypocet
podle Kuder-Richardsona predpoklada, ze vSechny tlohy v testu jsou stejné bodové
ohodnoceny. Generované testy naproti tomu obsahuji ulohy jednobodové a trojbodové
a lisi se 1 maximalni skore z testu. Proto byly vypocteny procentualni vysledky respon-
denti v testu, a abychom vyhovéli predpokladiim Kuder-Richardsona, tak tyto vysled-
ky nasobime poctem tloh v testu, tj. 45. Vysledné skore jsme timto transformovali tak,
aby maximum bylo 45 boda. Z téchto hodnot byla standardnim zptisobem vypocitana
smérodatna odchylka. Ukazka vypoctu je v nasledujicich tabulkach 2 a 3.
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Tabulka 2
Hodnoty pro vypocet reliability podle Kuder-Richardsonova vzorce

Kategorie q p=14q p*q Pocet pq*pocet
Aerodynamika 0,26 0,74 0,19 5 0,96
Meteorologie 0,17 0,83 0,14 5 0,72
Nauka o létani 0,11 0,89 0,1 10 0,97
Navigace 0,16 0,84 0,14 5 0,68
Nouzové postupy 0,09 091 0,08 5 041
Predpisy 0,18 0,82 0,15 10 1,47
Zdravovéda 0,15 0,85 0,13 5 0,65
celkem 45 587

Legenda: Pocet = pocet tloh dané kategorie v testu

q = hodnota obtiznosti (procento testovanych osob, které danou tlohu zodpovedeli
nespravné anebo ji vynechali)

p = index obtiznosti (procento testovanych osob, které danou tlohu zodpovedeli spravng)

Tabulka 3
Vypocet reliability podle Kuder-Richardsonova vzorce
Smérodatna odchylka (s) 5,20
ki(k-1) 1,02
§ 26,99
Y (pg*pocet) 587
Y (pq*pocet)/s’ 0,22
1-Y (pq*pocet)/s? 0,78
K 080

Reliabilita mtize byt sice teoreticky ¢islo v intervalu od —o do 1 (Scio, 2011), ale
v praxi vychazi vétSinou od 0 do 1. Idedlni vysledna hodnota koeficientu reliability se
podle Chrasky (1999) pozaduje minimalné 0,8. Hodnota reliability je zavisla nejen
na kvalité testovych tuloh, z nichz je test sestaven, ale podstatné také na jejich poctu.
Obecné plati, ze ¢im vice Gloh v testu je, tim vychazi hodnota reliability vyssi (Synek
& Ottisal, 2008). Hodnota koeficientu reliability podle modifikované metody Kuder-
-Richardsona vysla v nasem ptipadé¢ 0,80, coz Ize povazovat za uspokojivy vysledek.

U koeficientu citlivosti jsme identifikovali Ctyfi typy zvlastnich piipadd, které
mohou pfi jeho vypoctu nastat.

Prvni pripad — vSichni respondenti voli spravnou odpovéd’

V takovémto ptipadé nabyva koeficient ULI vzdycky vysledku nula. Tetrachoricky
koeficient nelze spoéitat, nebot’ ve jmenovateli se objevi nula. Tento vysledek, kdy
citlivost podle tetrachorického vzorce nelze spocitat, 1ze nahradit vysledkem nula, coz
znamena, ze uloha nerozliSuje mezi respondenty ,,lep$imi‘ a ,,hor§imi*“. Poslednim ko-
eficientem je biseridlni, ktery také nelze spocitat, protoze neni definovanad primeérna
hodnota z prazdné mnoziny. Tento pfipad lze fesit tak, Ze se primérna hodnota v tomto
vzorci pro vypocet biserialniho koeficientu vynecha. Potom vychazi biserialni koefici-
ent roven nule a mizeme fici, Ze uloha nerozlisuje mezi vykony respondentd. Ptiklad
takovéto tlohy je uveden v tabulce 4.
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Tabulka 4
Priklad ulohy, u které voli vSichni spravnou odpovéd’

Mezi tzv. inikové manévry patii: Rozlozeni odpovédi
a) spirala, zaklopent stabilizétort (usi) a b-stall 766
b) spirala, negativni zatacka a b-stall 0

¢) spirala, full-stall a b-stall 0

a(n,) 338 obtiznost 0
b 0 ULI 0

c(n,) 338 tetrachoricky koef. nelze spocitat
d 0 biserialni koef. nelze spocitat

Legenda: Sedivé je oznacena spravna odpovéd.

Parametr a(n,) oznacuje respondenty, kteii na danou ulohu odpovédéli spravné
ajsou z ,,lepsi* skupiny, b je pocet respondent z ,,lepsi* skupiny, ktefi odpoveédéEli ne-
spravné nebo neodpovédéli, c(n,,) oznatuje respondenty, ktefi na danou tilohu odpové-
déli spravné a jsou z ,.horsi* skupiny a d je pocet respondentli z ,,horsi skupiny, ktefi
odpovédeli nespravné, nebo neodpoveédéli. Toto oznaceni je shodné i pro tabulky 5-7.
Druhy piipad — v ,,lepsi® a ,,horsi* skupiné je stejny pocet respondentii

Dalsim ptipadem je situace, kdy je stejny pocet respondentii v ,,lepsi*“ a ,,horsi* sku-
ping, kteti volili spravnou odpovéd’. Priklad takovéto ulohy je uveden v tabulce 5.
Vzhledem k nule v Citateli v tomto piipadé nabyva i koeficient ULI nulové hodnoty.
Tetrachoricky koeficient je Cislo blizici se také k nulové hodnoté. Co se tyka bodové
biserialniho koeficientu, ten vykazuje nenulovou hodnotu, protoze respektuje konkré-
tni rozlozeni skore. Pfinasi proto detailnéjsi informace o citlivosti alohy. V tomto pfi-
pade lze interpretovat nulovou hodnotu koeficientu ULI tak, ze tiloha opét nerozliSuje
mezi ,,lepSimi a ,,hor$imi* respondenty a doporucujeme ji proto z testu vyradit.

Tabulka 5
Priklad ulohy se stejnym poctem respondentt v ,,lepsi a ,,horsi* skuping

Tratova rychlost (TR) je: Rozlozeni odpovédi
a) rychlost, kterou letadlo leti viici zemi 67
b) rychlost, kterou ndm udava rychlomér 7

¢) rychlost vii¢i vzduchové hmoté 1

a(m,) 30 obtiznost 0,12
b 4 ULI 0
c(n,) 30 tetrachoricky koef. 6,12E-17
d 4 biserialni koef. 0,10

Legenda: Sedivé je oznacena spravna odpoved'.
Treti pripad — tetrachoricky koeficient vychazi roven jedné

Pii vypoctu tetrachorického koeficientu se mizeme dostat do situace, Ze dospéjeme
k vysledku 1, ovSem nemusi to znamenat, ze se jedna o tulohu vysoce citlivou
(z hlediska tetrachorického koeficientu dokonale citlivou, tj. tlohu, kterd maximalné
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rozlisuje mezi respondenty ,,lep$imi* a ,,horsimi*). Pokud totiz ve vzorci pro vypocet tetra-
chorického koeficientu je parametr b nebo ¢ roven nule, dostavame ve vzorci cos (0), coz
prave pfinasi vysledek jedna. Jako piiklad uvadime v tabulce 6 ulohu, u které tetrachoricky
koeficient vychazi roven jedné (citliva tlloha) i piesto, Ze ostatni koeficienty dosahuji niz-
Sich hodnot citlivosti vzajemné znacné rozdilnych. S touto vlastnosti tetrachorického koefi-
cientu je tfeba pfi analyze tloh pocitat a pfizplisobit tomu interpretaci ziskanych vysledka.
K tomuto jevu pii vypoctu tetrachorického koeficientu dochazi zpravidla u velmi lehkych
a velmi t€zkych uloh. Tento vysledek je u tlohy v tabulce 7 dobie zfetelny.

Tabulka 6
Priklad ulohy, u které tetrachoricky koeficient vychazi roven jedné
Spodni hranici fizeného okrsku (CTR) tvofi: Rozlozeni odpoveédi
a) povrch zemé 270
b) stanovena vyska nad mofem 16
¢) horni hranice tfidy G 23
a(n,) 154 obtiznost 0,13
b 0 ULI 025
c(n,) 115 tetrachoricky koef. 1
d 39 biserialni koef. 0,49

Legenda: Sedivé je oznacena spravna odpovéd'.
Ctvrty p¥ipad — jeden z distraktori nezvoli Zadny respondent

K tomuto piipadu dochazi, pokud danou alternativu nevoli zadny respondent a neni
tedy definovana primérna hodnota. V tomto piipadé doporucujeme nahradit tento vysle-
dek hodnotou 0. Jedna se o nerozlisujici, necitlivou alternativu. Jak je vidét na prikladu
ulohy v tabulce 7, u této ulohy nesel spocitat biserialni koeficient pro alternativu b),
protoze tuto alternativu nevolil zadny respondent, coZ je patrné z rozloZzeni odpovédi.

Tabulka 7
Priklad ulohy, u které biserialni koeficient nelze spocitat
Omezeny prostor (LK R) je prostor, ktery pilot: Rozlozeni odpovédi
a) muze proletét za splnéni stanovenych podminek 68
b) musi proletét 0
¢) nesmi proletét 21
a(n,) 43 obtiznost 0,24
b 2 ULI 0,4
c(n,) 25 tetrachoricky koef. 0,82
d 20 biserialni koef.
alternativa a) 0,51
alternativa b) 0
alternativa c) -0,51

Legenda: Sedivé je oznacena spravna odpoved'.
Nejen na zaklad¢ uvedenych piikladi mizeme konstatovat, ze jednotlivé koeficien-
ty citlivosti nelze aplikovat mechanicky, ale vzdy je nutné se na jednotlivé hodnoty
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divat v kontextu s ostatnimi vysledky. U analyzy vSech uloh byl patrny urcity extrém
mezi jednotlivymi koeficienty citlivosti. Podle ULI vychazely hodnoty citlivosti spise
podhodnocené. Na druhou stranu hodnoty tetrachorického koeficientu citlivosti vycha-
zely spiSe nadhodnocené a mnohdy vychazely falesné vysoké hodnoty citlivosti, stejné
jako je tomu ve zde uvedeném tietim pripadu. Na zékladé vysledkt povazujeme ze tii
koeficientt citlivosti za nejvhodnéjsi biseridlni koeficient, protoze z naseho pohledu
vykazuje nejlepsi informace o citlivosti uloh.
ZAVER

Cil projektu, kterym byla analyza a navrh optimalizace testovych tloh z databaze
LAA CR, jez slouzi pro testovani teoretickych znalosti z oblasti paraglidingu uchazeéi
o pilotni licenci v ramci Letecké amatérské asociace CR, povazujeme na zakladé
publikovanych analyz a doporuceni za splnény.V projektu jsme hodnotili kvalitu dis-
traktordi, posuzovali reliabilitu a validitu testu a upozornili jsme na nekteré zvlastni
piipady ve vypoctech citlivosti uloh. U celkového poctu 584 distraktort jsme shledali
8 % distraktord jako nevyhovujicich a doporudili jsme jejich vyménu. Pfi posouzeni
obsahové validity byly z celkového poctu 292 tuloh oznaceny jako nevyhovujici
3 ulohy, po jejichz vytazeni pokladame test za dostatecné obsahové validni. Odhad
reliability vysel 0,8, coz povazujeme za vyhovujici reliabilitu. Ze tii srovnavanych ko-
eficientti citlivosti pokladame biseridlni koeficient za nejvhodnéjsi. Vysledky byly pfte-
dany LAA CR a mély by pomoci ke zlepseni kvality loh, jejich Gpravé ¢i tplnému
vyfazeni z databaze. V&fime, Ze prace vyznamné prispéla k ovéteni kvality uloh,
na jejichz zaklad& uchaze&i v ramci LAA CR ziskévaji pilotni licenci.

LITERATURA

BRUNNQUELL, A. (2011) Web-Based Application to Eliminate Five Contraindicated Multiple-Choice
Question Practices. Evaluation & the Health Professions, 34(2), p. 226-238.

BYCKOVSKY, P. (1988) Ziklady méreni vysledkii viuky: Tvorba didaktického testu.

Praha: Ceské vysoké ugeni technické v Praze.

COSTAGLIOLA, G., FERRUCCI, F. & FUCCELLA, V. (2008) A web-based e-testing system
supporting test quality improvement. In: LEUNG, H. F., LAU, L. R. & L1, Q. (Eds.) Advances in Web
Based Learning. Berlin: Springer-Verlag Berlin.

DOWNING, S. M. & YUDKOWSKY, R. (2009) Written tests: Assessment in health professions
education. New York: Taylor & Francis.

ELLSWORTH, R. A. et al. (1990) Multiple-Choice Test Items. What Are Textbook Authors Telling
Teachers? Journal of Educational Research, 5(5).

FERJENCIK, J. (2000) Uvod do metodologie psychologického vyzkumu: jak zkoumat lidskou dusi.
Praha: Portal.

FEYZIOGLU, B., DEMIRDAG, B., AKYILDIZ, M. & ALTUN, E. (2012) Developing a Science
Process Skills Test for Secondary Students: Validity and Reliability Study. Kuram Ve Uygulamada
Egitim Bilimleri, 12(3), p. 1899-1906.

FILIPKOVA, Z. & BYCKOVSKY, P. (2008) Studie proveditelnosti pocitacem adaptovaného testovani
v prostiedi Ceskych skol [online]. Retrieved 05.03.2013 from the World Wide Web:http://www.esf-
kvalital.cz/Vystupy_projektu/1A1U2_Osobni%20portfolio%20zaka/cat/Studie CAT 2008.pdf.

HARTMAN, J. R. & LIN, S. (2011) Analysis of Student Performance on Multiple-Choice Questions
in General Chemistry. Journal of Chemical Education, 88(9), p. 1223—1230.

HINGORIJO, M. R. & JALEEL, F. (2012) Analysis of One-Best MCQs: the Difficulty Index,
Discrimination Index and Distractor Efficiency. Journal of the Pakistan Medical Association, 62(2),
p. 142-147.

18



HONSOVA, S. & STASTNA, J. (2012) Analyza testovych tloh z teorie paraglidingu pro uchazede
o pilotni licenci. Ceska kinantropologie, 16(3).

HRABAL, V., LUSTIGOVA, Z. & VALENTOVA, L. (1994) Testy a testovéni ve skole. Praha:
Stredisko védeckych informaci pedagogické fakulty Univerzity Karlovy.

CHRASKA, M. (2007).Metody pedagogického vyzkumu. Praha: Grada Publishing.

JUNKOVA, J. (2006) Didaktické testovéni [online]. Retrieved 04.06.2013 from the World Wide
Web: http://student.oapion.cz/ic_sipvz/obsah/didakticke testovani.pdf.

Leteckd amatérska asociace CR [online]. Retrieved 04.06.2013 from the World Wide
Web: http://www.laacr.cz/index.php.

NICHOLSON, T., CASE, C., PRICE, J. O., HIGGINS, W. & THOMPSON, K. (1991) The Health
Knowledge Inventory-Alpha — A Personal Health Knowledge Testfor High-School Seniors.
Journal of School Health, 61(10), p. 430-432.

Scio (2011) Reliabilita [online]. Retrieved 13.04.2013 from the World Wide
Web: http://www.scio.cz/vyzkum/tvorba_testu/teorie_testu/reliabilita.asp.

SHANK, P. (2006) Better Multiple-Choice Tests. Online Cl@ssroom, 3(3).

STROIJIL, J. (2004) Tvorba a hodnoceni kvality multiple-choice testii [online]. Retrieved 14.04.2013
from the World Wide Web: http:/jan.strojil.cz/testy.html#uvod.

SYNEK, J. & OTRISAL, V. (2008) Predikéni validita testu OSP — vysledky analyzy [online]. Retrieved
14.04.2013 from the World Wide Web: http://www.scio.cz/1 _download/nsz/predikcni_validita_osp.pdf.

URBANEK, T., DENGLEROVA, D. &SIRUCEK, J. (2011) Psychometrika: Méreni v psychologii.
Praha: Portal.

PhDr. Sarka Honsova, Ph.D.
UK FTVS, J. Martiho 31, 162 52 Praha 6-Veleslavin
e-mail: honsova@ftvs.cuni.cz

19



Ceska kinantropologie 2015, vol. 19, no. 1, p. 20 —28

VZTAH MEZI VYKONOVOU MOTIVACI A VYBRANYMI
PARAMETRY ACIDOBAZICKE ROVNOVAHY
PRI MAXIMALNIM VYTRVALOSTNIM VYKONU"

RELATIONSHIP BETWEEN ACHIEVEMENT
MOTIVATION AND THE SELECTED PARAMETERS
OF ACID-BASE BALANCE AT MAXIMUM
ENDURANCE PERFORMANCE

LENKA KOVAROVA!, DAVID PANEK?2, KAREL KOVARS3

! Laboratof sportovni motoriky
2 Katedra fyzioterapie
3 Katedra pedagogiky, psychologie a didaktiky TV a sportu

Fakulta télesné vychovy a sportu, Univerzita Karlova v Praze

SOUHRN

Cilem studie bylo analyzovat vztah mezi dimenzemi vykonové motivace ziskané
z dotazniku LMI a vybranymi parametry acidobazické rovnovahy (pH, H', BB, BE,
O,SAT), které hodnotily dosazeni maximalniho vytrvalostniho vykonu.

Vyzkumny soubor tvofili reprezentanti juniorské a seniorské reprezentace Ceské
republiky v olympijském triatlonu v poc¢tu 28 (8 Zen a 20 muzi) ve véku 20,4 £ 2,1 let.

Pro hodnoceni motivacni slozky vykonu jsme pouzili standardizovany psychologicky
dotaznik LMI vykonové motivace. Pro dosazeni maximalniho vykonu byl zvolen stup-
novany test na bicyklovém ergometru. Délka kazdého tiseku byla 2 minuty, intenzita
zatizeni se stupniovala o 20 W na pocatku kazdého dalsiho zapocatého useku. Na konci
testu byl odebran vzorek krve pro analyzu vybranych hodnot acidobazické rovnovahy.

Pro analyzu vztahli mezi jednotlivymi parametry byla pouZzita Pearsonova korela¢ni
analyza. Statistickou vyznamnost jsme hodnotili na hlading 0,05.

Statisticky vyznamny vztah se potvrdil pouze v dimenzi divera v Gspéch (r ;=
—0,48; 1y = 0471 pypr = 0,47, 1 5y pp = 0,46, 1 )y o = —0,47). Vysledky dosa-
zené v testu vykonové motivace tedy veétSinové nemély vliv na podani maximalniho
vykonu a hlavni roli pfedpokladdme v jiné oblasti napt. procesech volnich. Davéra
v uspéch by mohla tyto procesy v prib&hu ¢innosti pozitivné podporovat.

Klic¢ova slova: dotaznik LMI, acidobazicka rovnovaha, triatlon, volni usili, vyko-
nova motivace.

Clanek vznikl s podporou GACR 13-07776P a v ramci programu rozvoje védniho oboru UK FTVS
¢. 39 Spolecenskovédni aspekty zkoumani lidského pohybu.
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ABSTRACT

The aim of this study was to analyze the correlation between the dimensions
of achievement motivation gained from the questionnaire LMI and selected parame-
ters of acid-base balance (pH, H*, BB, BE, O,SAT) that evaluated the maximum
endurance performance.

Participants were representatives of the junior and senior national team Czech
Republic in the Olympic triathlon in the 28 (8 women and 20 men) aged 20.4 = 2.1 years.

To evaluate the performance motivational component we used standardized psy-
chological questionnaire LMI achievement motivation. For maximum performance
was chosen step test on a bicycle ergometer. The length of each step was two minu-
tes, the load intensity is escalated about 20 Wat the beginning of each subsequent
segment begun. At the end of the test, blood sample was taken for analysis of selec-
ted values of acid-base balance.

To analyze the relationships between parameters were used Pearson correlation
analysis. Statistical significance was evaluated level of 0.05.

A statistically significant relationship was confirmed only in the dimension
of confidence in success (ry ;= —0.48, 1y, " = 0.47; 1, 5 = —0.47, 1, 5y = —0.46,
Tou.oa — —0547). The results obtained in the test of achievement motivation in most
cases not affect the use for maximum performance. The main role will be more
in other areas, eg. voluntary processes. Confidence in the success could volitional
processes during endurance activities positively encouraged.

Key words: Questionnaire LMI, Astrup, triathlon, voluntary effort.

UvVoD

O motivaci miizeme mluvit jako o vSem, co zpusobuje né&jaké chovani, jednani
nebo reakei (Kern, Mehl, Nolz, Peter & Wintersperger, 1999). Motivaci byvaji oznaco-
vany shluky, tedy seskupeni hlavnich, vedlejsich a navzajem se ovliviiyjicich i Casto
vzajemné prekryvajicich motivi. Izolované motivy se prakticky nevyskytuji. Eckardt
a Schuler (1992) povazuji motivaci za jeden z obecnych znakl predikujicich tspéch,
ce vykonu. Vzhledem k vysokému vyznamu motivace vsak existuje velmi malo syste-
matickych pracich, které by dokazovaly jeji vliv na vykon.

Po dlouhou dobu byla motivace k vykonu vniméana na zakladé¢ teorii McClellanda,
Atkinsona a Heckhausena jako vyslednd tendence emocionalniho konfliktu mezi
kladnymi tendencemi k piiblizeni (ocekavani Uspéchu) a vyhnuti se netspéchu
(Heckhausen, 1989). Dale byla doplnéna o proménné souvisejici se sebepojetim,
chapanim sebe sama (Kuhl, 1983; Weiner, 1985). Murrayova teorie (Murray, 1938)
a pristupy, které z ni vznikaly, vyzdvihuji proménnou vytrvalost, vydrz a nasazeni usili.
K casto jmenovanym dimenzim motivace k vykonu rovnéz patii cilevédomost,
samostatnost, flexibilita (Schuler & Prochaska, 2003) nebo stav flow (Csikszentmihalyi,
1992). Ve vsech téchto piistupech je definovana motivace jako heterogenni konstrukt.
Pouze v nékolika pristupech je motivace povazovana za konstrukt homogenni
Mehrabian, 1969; Mikula, Uray & Schwinger, 1976); Ones (1993) dokonce povazuje
motivace za jakysi superfaktor.
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Vztah mezi mirou motivace a vykonem vsak neni jednoduchy. Klicovy vyznam
hraje v tomto vztahu aspiraéni troven, tedy ocekavani budouciho vykonu Hosek
(2006). S motivac¢nimi procesy souvisi do znacné miry procesy volni. Motivaci a vili
Ize oddélit tak, ze motivace je proces intrapsychicky, je to boj motivil, zvazovani moz-
nych alternativ a kon¢i rozhodnutim. Od rozhodnuti jde o realizaci, tj. volni jednani
podporované volnim procesem.

Jednim ze standardnich testl, ktery je validizovan pro ¢eskou populaci, je test
vykonové motivace LMI. Sklada se z 170 polozek rozdélenych do 17 dimenzi (Schuler
& Prochaska, 2003). Autoii ovérili strukturalni model u bézné, nesportujici populace
sestavajici z tii faktorti (ctizadost, nezavislost, motivace vztazena k ukoltim), které
sdruzuji tyto dimenze. Autofi rovnéz pfipustili, ze u vzorku sportovci by se mohl
vyskytovat jesté jeden faktor, jeho potvrzeni vSak podminuji dal$im vyzkumem. Tento
vyzkum provedli Kovarova, Kovar, Harbichova, Panek a Bunc (2014) a potvrdili, ze
model motivacni struktury vrcholového sportovee se sklada ze ctyr latentnich faktort.
Tti se obsahové shodovaly s modelem vykonové struktury pro béznou populaci
(ctizadost, nezavislost, motivace vztazena k ukoltim), ctvrty faktor autoii nazvali
sebeprosazeni. Pii komparaci vysledkt v jednotlivych dimenzich vykonové motivace
u vrcholovych vytrvalostnich sportovet s béznou populaci dale nalezli rovnéz rozdily
v jednotlivych $kalach motivace. Pii porovnani vysledkt triatlonistd se skupinou
Ceské populace (LMI) zjistili pomoci t-testu statisticky vyznamné vyssi hodnoty
u triatlonistd.

Vytrvalost ve smyslu dlouhodobého odolavani unavé je nezbytna pro dosazeni li-
mitniho vytrvalostniho vykonu, motorické testy jsou pak vhodnym nastrojem pro zjis-
tovani Girovné vytrvalosti. V oblasti fyziologie zatéZze po mnoho let pretrvaval domi-
nantni nazor, ze limitujicim faktorem ukonceni dlouhodobého vytrvalostniho zatizeni
je Gnava zGcastnénych organti a ztrata schopnosti generovat stejny vykon i pfes maxi-
malni motivaci a vili zapojeni (Hill, Long & Lupton, 1924; Edwards, 1983). Naopak
fyziologické a neurologické vyzkumy z poslednich let se velmi rozchazeji v nazoru,
zda fyziologické faktory jsou opravdu tim limitujicim faktorem ¢innosti ukonéeni,
nebo je jim periferni ¢i centralni nervovy systém (napt. Amann & Secher, 2010;
Marcora, 2010, Smirmaul, Fontes & Noakes, 2010; Noakes, 2011; Place & Kayser,
2010). Lidskd vykonnost je pravdépodobné rtiznorody komplex téchto faktord.
Souhrnné vSak mtizeme fici, ze otdzka svalové tinavy neni z fyziologického pohledu
doposud zcela vyfesena. Pozornost je zaméfena piedevsim na problematiku periferni-
ho nastupu tnavy. Obecné se autofi shoduji, Ze nastup svalové unavy je asociovan
s narusenim Na“— K* rovnovahy, zménami intracelularnich hodnot pH, akumulaci an-
organického fosfatu, snizenim energetickych rezerv nutnych pro restituci ATP, akumu-
laci volnych radikalt, snizenim intracelularni koncentrace Ca?" a akumulaci intracelu-
larnich vodikovych iontd H* (Fits, 1994; Bickham, 2003; Carsten, 2006; Lindinger,
2007). Predpokladaji se faktory metabolické, neurofyziologické na bazi zpétnovazeb-
nich mechanismi a psychologické, kde vyznamnou roli hraje motivace.

Nabizi se tedy otazka, zda sportovci, ktefi maji lepsi vysledky v testu vykonové
motivace, budou rovnéz vykazovat vyssi markery dosazeni maximalniho vykonu.

Cilem nas$i studie tedy bylo zjistit, zda existuje vyznamny vztah mezi dimen-
zemi vykonové motivace ziskané pomoci dotazniku LMI a vybranymi parametry
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acidobazické rovnovéhy (pH, H*, BB, BE, O,SAT) hodnotici dosaZeni maximalniho
vytrvalostniho vykonu ve stupiiovaném testu do vita maxima.
METODIKA
Vyzkumny soubor

Vyzkumny soubor tvofili reprezentanti juniorské a seniorské reprezentace Ceské
republiky v olympijském triatlonu pro rok 2013 (n = 28; 8 Zen a 20 muzt), vek 20,4
+ 2,1 let, Wmax 4,68 + 0,51 Wkg™', VO, . 62,89 + 9,05 ml.min"kg™, LA 8,54
+ 4,4 mmol.I"!, uvedena hodnota Borgovy skaly ke konci testu 19,43 = 0,73.
Vyzkumné metody a organizace vyzkumu

Pro analyzu motivacéni slozky vykonu jsme pouzili standardizovany psychologicky
dotaznik LMI vykonové motivace (Schuler & Prochaska, 2003). Test se sklada ze 170
polozek rozd€lenych do 17 dimenzi (8kal). Jejich nazvy, stru¢nou charakteristiku
a zkratky pouzivané ve vysledkové ¢asti uvadime v tabulce 1. LMI dotaznik sportovci
vyplnili den pfed fyzickym testem.

Tabulka 1
Zakladni charakteristika jednotlivych dimenzi dotazniku LMI a jejich zkratky
pouzivané ve vysledkové ¢asti

Nazev Skaly Zkratka Strucnd charakteristika Skaly
Vytrvalost VY VydrZ a nasazeni sil pro zvladnuti profesnich ukolt.
Dominance DO Tendence projevovat moc, ovliviiovat druhé a vést je.
Angazovanost AN Osobni ochota podat vykon, miru ndmahy a mnozstvi odvedené préace.
Duivéra v uspéch DU Predjimani vysledkt urcitého chovani, a to k moznosti zdaru.
Flexibilita FX Zplsob vyrovnavani se s novymi situacemi a ikoly.
Flow FL Tendence vénovat se problé@ﬁm velmi hvlt?nzivné s vyloucenim vSech
rusivych podnéti.
Nebojacnost NE Predpoklad vysledku ¢innosti, a to vzhledem k moznosti netispéchu a selhani.
Internalita IN Zpusob vysvétleni vastni ¢innosti (autonomie).
Kompenzacni usili KU Osobni namaha a investice sil, ktera vyplyva ze strachu ze selhani.
Hrdost na vykon HV Pozitivni emocni stav jako diisledek vlastniho vykonu.
Ochota ucit se ou Snaha piijimat nové védéni, tedy rozsitovat své znalosti.
Preference obtiznosti PO Volba trovné narok a rizik u ukoli.
Samostatnost SA Rozsah samostatnosti v chovani.
Sebekontrola SK Zplsob organizace a provadeéni ikolt.
Orientace na status 0S Usili o dosazeni diilezité role v so%{éle]rnai?clh;i)ir.ostfedi a predniho mista v socidlni
Soutézivost SO Tendence prozivat konkurenci jako povzbuzeni a motivaci pro vykon.
Cilevédomost CV Vztah k budoucnosti s orientaci na stanovené ukoly, které je nutno dosahnout.

Pro dosaZeni maximalniho vykonu byl zvolen stupfiovany test na bicyklovém ergo-
metru. Intenzita zatizeni v prvnim tseku byla stanovena vypoctem.

Muzi: Power (W) = hmotnost probanda (kg) * 2,5 [1]

Zeny: Power (W) = hmotnost probanda (kg) * 2,0 [2]

Délka kazdého tseku byla 2 minuty, intenzita zatizeni se stupnovala o 20 W
na pocatku kazdého dalsiho zapocatého useku. Na konci testu byl do 2 minut od jeho
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ukonceni odebran vzorek krve z biiska prstu horni koncetiny pro analyzu vybranych
hodnot acidobazické rovnovahy v krvi. Pro analyzu hodnot byl pouzit pfistroj
Combi line (Eschweiler). Pro objektivizaci dosazeni maximalniho vykonu byli pro-
bandi na konci testu vyzvani k subjektivnimu hodnoceni vnimani tnavy pomoci

Vv v

Borgovy skaly. Doba celého testu byla predbézné kalkulovana na 10—14 minut.

V ramci analyzy jsme hodnotili tyto parametry acidobazické rovnovahy: pH
(potential of hydrogen), H" (koncentrace vodikovych iontl), BB (Buffer Base),
BEBase Excess), O,SAT (Saturace hemoglobinu kyslikem).

Data byla od jednotlivych probandd ziskavana v ramci testovani sportovcl
v Laboratofi sportovni motoriky UK FTVS. Vyzkum byl schvéalen Etickou komisi
UK FTVS pod jednacim ¢islem 097/2012.

Statistické zpracovani dat

Zakladni statistické charakteristiky jednotlivych parametri predkladame v podobé
pruméru a smérodatné odchylky. Pro analyzu vztahti mezi jednotlivymi parametry
byla vzhledem k povaze dat a dodrzeni testli normality pouzita Pearsonova korela¢ni
analyza. Statistickou vyznamnost jsme hodnotili na hlading 0,05.

VYSLEDKY

Tabulka 2 prezentuje zakladni charakteristiku ukazatelti dosazeni limitniho vykonu,
Tabulka 3 pak zékladni charakteristiku vysledkid dosazenych sportovci v jednotlivych
Skalach LMI. Dosazené hodnoty v jednotlivych dimenzich jsou uvedeny v bodech dle
metodiky LMI. Pro lep$i orientaci v problému rovnéz uvadime dosazené vysledky
Ceského standardizaéniho vzorku a jejich smérodatnou odchylku.

Tabulka 2

Zakladni statisticka charakteristika analyzovanych parametrt acidobazické
rovnovahy

Parametr pH H BE BB O,SAT
Jednotky méeni nmol.I'! nmol.I'! nmol.I'! %

Primer 726 54,89 11,14 3520 93,55

SD 0,05 6,40 445 11,54 2,00
Tabulka 3

Zakladni statistické charakteristiky jednotlivych dimenzi hodnocenych dle dotazniku LMI
Triatlonisté

LMI VY DO AN DU FX FL NE IN
Primér 459 465 438 480 509 496 406 483

SD 76 88 96 90 72 91 95 64

LMI KU HV OU PO SA SK OS SO CV
Primér 513 580 472 442 456 442 539 544 492

SD 67 19 64 91 75 81 77 89 82

Cesky standardizaéni vzorek
LMI VY DO AN DU FX FL NE IN
Prumér 454 448 389 466 492 481 40,1 50,1
SD 97 107 107 92 86 103 111 7.1
LMI KU HV OU PO SA SK OS SO CV
Primér 494 560 49,1 412 453 452 473 419 458
SD 92 73 83 11,1 85 96 115 99 80
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Tabulka 4 prezentuje korelacni koeficienty mezi jednotlivymi dimenzemi vyko-
nové motivace a parametry acidobazické rovnovahy. Z vysledku je zfejmé, ze jsme
nalezli statisticky vyznamny vztah pouze u jedné dimenze, kterou byla divéra
v uspéch.

Tabulka 4
Pearsonovy korelac¢ni koeficienty mezi jednotlivymi dimenzemi vykonové motivace
a vybranymi parametry acidobazické rovnovahy

pH H BE BB 0,sat
VY 0,04 0,04 0,08 0,30 035
DO 020 020 0,15 0,03 0,18
AN 036 034 039 0,17 0,01
DU ~0,48* 0,47 0,47* ~0,46* 0,47*
FX 001 0,00 0,07 025 0,15
FL 0,01 0,04 0,04 0,15 0,18
NE 0,05 0,06 0,07 0,15 035
IN 0,13 0,14 0,20 039 0,13
KU 0,02 0,00 0,03 032 0,05
HV 0,16 0,15 0,17 0,04 0,09
ou 0,05 0,06 0,01 0,14 0,19
PO 0,06 0,09 0,07 0,09 0,05
SA 024 022 027 0,12 0,09
SK 0,07 0,02 0,09 037 043
0s 0,13 0,11 0,01 0,11 030
SO 0,19 -021 035 0,08 0,17
cv 0,01 0,01 0,08 0,19 030

Poznamka: Tucné je zvyraznéna zkratka dimenze, ve které jsme nalezli statisticky
vyznamny rozdily proti obecné populace na hladiné 0,05.

DISKUSE

V nasi studii jsme az na vyjimku nenalezli statisticky vyznamny vztah mezi vysled-
ky dosazenymi v jednotlivych dimenzich testu vykonové motivace a markery maxi-
malniho vykonu hodnocenymi pomoci vybranych parametrti acidobazické rovnovahy.
Statisticky vyznamny vztah se potvrdil pouze v dimenzi divéra v uspéch. Schuler
a Prochaska (2003) popisuji tuto dimenzi jako piedjimani disledkt urcitého vlastniho
choviéni, a sice vzhledem k moznosti zdaru. Uspéch je tedy vnimén jako pravdépodob-
ny vysledek ¢innosti i pii konfrontaci s novymi situacemi, situacemi tézko predvidatel-
nymi ¢i narocnymi. Sebedtvéra (diivéra v Gspéch) oznacuje presvédceni jedince, ze
jeho schopnosti a dovednosti ptekonaji soupeie i veskeré zatézové situace a povedou
k uspéchu. Zajimavé je, ze v modelu motivace u nesportujici populace fituje tato
dimenze k faktoru ,,nezavislost®, kdezto u modelu vrcholovych sportovct k faktoru
,,sebeprosazovani (Kovarova, Kovar, Harbichova, Paneka Bunc, 2014).

Obecné je vykon funkci schopnosti a motivace. Neni-li zastoupena jedna slozka,
k vykonu nedojde. Vztah mezi silou motivace a vykonem vsak neni jednoduchy.
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Kli¢ovy vyznam hraje v tomto vztahu aspira¢ni Groven sportovce, tedy jeho ocekavani
budouciho sportovniho vykonu (Hosek, 2006). Aktivita zaméfena k velkému vykonu
je vzdy vyslednici konfliktu mezi dvéma protichtidnymi tendencemi (dosahnout uspé-
chu a vyvarovat se neuspéchu). Prevladajici slozka je ve vysledku klicovym parame-
trem. Dynamika sportovnich aspiraci se nejlépe vyjadii posloupnosti procentudlnich
pomért. HoSek (2006) uvadi, ze pokud piedchozi vykon = 100, nasledné aspirace
u sportovet maji tendenci byt pres 100 (hyperaspirativnost).

Dalsi dualezitou komponentou je tzv. self-efficacy (do ceského jazyka prekladana
jen vyjimecn¢ jako vlastni ucinnost). Bandura (1997) ji popisuje jako viru (pfesveéd-
Ceni) ¢loveka v jeho schopnost vykonavat kontrolu nad svym vlastnim jednanim
a nad udalostmi, které negativné ovliviiuji jeho zivot (pfekazky, protivenstvi, neuspé-
chy, zklamani a nespravedlnost). Zdiraznuje prave silny smysl pro udrzeni vytrvalé-
ho sili potfebného k Gspéchu.Dlvéra v uspéch bude ziejme souviset s obéma témito
koncepty, coz mize vhodn¢ vysvétlovat nami nalezeny vztah.

Otazkou je, jak vysvétlit ostatni velmi nizké korelace. Hosek (2006) uvadi, ze
s motiva¢nimi procesy souvisi do zna¢né miry procesy volni. Udavd, ze motivaci
a vuli 1ze oddélit; motivace je proces intrapsychicky, je to boj motivi, zvazovani moz-
nych alternativ a kon¢i rozhodnutim. Od rozhodnuti jde o realizaci, tj. volni jednani
podporované volnim procesem.

Zda se tedy, ze vysledky dosazené v testu vykonové motivace nemaji vliv na podani
maximalniho vykonu a hlavni roli budou hrat jiné oblasti, do jisté miry se mizeme
na zakladé naseho vyzkumu domnivat, ze ptijde o procesy volni. Dtvéra v ispéch by
mobhla tyto procesy v pribéhu ¢innosti pozitivné podporovat.

Dalsim moznym dtivodem nizké korelace mohla byt vysoka homogenita, kterou
vykazoval nas§ vyzkumny soubor, coz potvrzuji i niz§i smérodatné odchylky v jednotli-
vych dimenzich triatlonistii oproti standardiza¢nimu vzorku. Zdanlivé nizka korelace
u takto vybranych uchazeét pak muze vést k mylnému zavéru (Fajfer, 2000). Jak
uvadi Kovarova, Novakova, Kovar a Panek (2013), vytrvalostni sportovci jsou oproti
obecné populaci vice ctizadostivi, schopni lépe se vyrovnavat s novymi situacemi
a ukoly. Vyznacuji se vysokou urovni aktivity, jsou ochotni podavat opakované vysoky
vykon. Oproti obecné populaci vyhledavaji moznost soutézeni a porovnani se s druhy-
mi lidmi. Vitézstvi je pro né dulezité, dokazi pro né¢ obétovat mnohé. Jsou k sob¢ velmi
naro¢ni, tvoii dlouhodobé plany a piesné védi, ¢eho by chtéli v budoucnu dosahnout.

Z hlediska prace trenéra, popt. sportovniho psychologa pracujiciho s timto typem
sportovci (sporty, u nichz je klicové dosazeni maximalniho vykonu z hlediska poruse-
ni acidobazické rovnovahy), je toto zjisténi piinosné. Ve své praci by se tedy méli
zamg¢fit na oblast diveéry v uspéch a s tou u svych klientl smérem k dosazeni maximal-
niho vykonu pracovat.

ZAVER

V nasi studii jsme az na vyjimku nenalezli statisticky vyznamny vztah mezi vysled-
ky dosazenymi v jednotlivych dimenzich testu vykonové motivace a markery dosazeni
maximalniho vykonu hodnocenymi pomoci vybranych parametrti acidobazické rovno-
vahy. Statisticky vyznamny vztah se potvrdil pouze v dimenzi divéra v uspéch
(r DUpH — 048, 1y =047 1 =047 1 yups = 0,46, T 1 0pee = —0,47).

DU-BE
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Vysledky dosazené v testu vykonové motivace tedy vétSinou nemély vliv na podani
maximalniho vykonu a hlavni roli piedpokladame v jiné oblasti, napi. volnich procesu.
Duivéra v uspéch by mohla tyto procesy v pribéhu ¢innosti pozitivné podporovat.
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SUHRN

Ciel'om prace bolo prispiet’ k objasneniu vplyvu predsutazného zniZzovania telesnej
hmotnosti na parametre vybusnej sily vykonnostnych a rekreacnych silovych $portov-
cov. Sledovania sa zucastnilo 16 Sportovcov. Experimentalna skupina (ES): n = §;
vek: 25,1 + 2,8 rokov; hmotnost™: 83 + 8,1 kg. Kontrolna skupina (KS): n = 8; vek: 24,1
+ 2,1 rokov; hmotnost: 84,73 + 9,18 kg. Experimentalnym a kontrolnym c¢initelom
bolo narazové znizenie telesnej hmotnosti prostrednictvom dehydratacie. Dehydrataciu
sposobilo obmedzenie tekutin a hortci kupel. ES mala oproti KS zvySeny prijem
sacharidov po dobu 4 dni pred dehydrataciou. KS vykonavala len samotnu dehydrata-
ciu. Zaznamenavali sme hodnoty telesnej hmotnosti, Specifickej hustoty mocu, vybus-
nej sily (maximalny priemerny vykon). Probandi znizili svoju telesnu hmotnost’ v prie-
mere 0 3,8 % v ES a 3,7 % v KS, pri¢om sa Specifickd hustota moc¢u v oboch skupinach
signifikantne zvysila. Aj napriek vyznamnej dehydratacii doslo v ES k udrzaniu maxi-
malneho priemerného vykonu (p = n.s.) vo vSetkych testoch. V KS doslo naopak
k zniZeniu maximalneho priemerného vykonu (p < 0,05) vo vsetkych testoch. Zaverom
mdzeme konstatovat’, ze dehydratacia do 3,8 % nemusi byt spojena s poklesom vybus-
nej sily. Ak dehydratacii predchddza zvySeny prisun sacharidov (7 g/kg/den), moze to
vybusnu silu udrzat’.

KIacové slova: znizovanie telesnej hmotnosti, dehydratécia, vybusna sila, svalovy vykon.
ABSTRACT

The goal of the paper was contribute to clarifying the impact of pre-competition
weight reduction on explosive strength parameters of performance and recreational
power athletes. Monitoring was attended by 16 athletes. Experimental group (EG):
n = 8; age: 25.1 + 2.8 years; weight: 83 = 8.1 kg. The control group (KG): n = 8; age:
24.1 £ 2.1 years; weight: 84.73 £ 9.18 kg. Experimental and control factor was an im-
pact reduction in body weight through dehydration. Dehydration was caused by fluid
restriction and hot bath. EG had increased carbohydrate intake for 4 days compared
to KG before dehydration. KG made only alone dehydration. We recorded the values
of body weight, urine specific gravity, explosive strength (maximum average power).
Probands reduced their body weight by an average of 3.8% in ES and 3.7% in KG,
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with specific gravity of urine in both groups significantly increased. In the EG, despite
significant dehydration there was maintaining a maximum average power (p = NS)
in all tests. On the contrary, in the KG, there was a reduction of the maximum average
power level (p <0.05) in all tests. In conclusion we can say that dehydration to 3.8%
may not be associated with a decrease in explosive strength. If dehydration precedes
increased supply of carbohydrates (7 g/kg/day), it can maintain the explosive power.

Key words: weight reduction, dehydration, explosive strength, muscle performance.
UvoD

V sacasnej praxi vacsina $portovcov, ktori sutazia v hmotnostnych kategériach
bezne znizuji svoju telesnit hmotnost’ do nizsich kategorii. Cielom je ziskat' urcit
vyhodu nad stiperom a tym zvysit’ Sancu na tspech. Vyskyt takychto praktik sa v Spor-
toch ako su karate, box, zdpasenie, vzpieranie, silovy trojboj uvadza az na 70-90 %

(Kiningham & Gorenflo, 2001, 810; Artioli et al., 2010, 436; Coufalova, Heller
& Brychta, 2012, 71; Fabrini, Brito & Mendes et al., 2010, 165).

Hlavna otazka, ktora sme si polozili, bola, ¢i existuje z toho mnozstva metod znize-
nia telesnej hmotnosti takd metdda, ktora by nezapricinila tak vyrazny pokles vykonu.
Snazili sme sa vytvorit’ a overit’ taky spdsob znizenia telesnej hmotnosti, ktori bude
mat’ ¢o najmensi negativny dopad na vykon.

Rychla redukcia telesnej hmotnosti so sebou prinasa aj mnoho negativnych dosled-
kov na vykon a niekedy aj zdravie Sportovca. Uz strata 1 % telesnych tekutin spdsobu-
je zrychlenie ¢innosti srdca o tri az pét’ pulzov za minttu (Casa et al., 2000, 212).
Kriticka hladina dehydratacie v priebehu telesného zat’azenia, kedy sa rektalna teplota
zacne zvySovat’ (prah dehydraticie), je uddvana stratou tekutin rovnajucej sa 3 %
telesnej hmotnosti (Marzatico & Benzi, 1989, 169). Vplyvom dehydratacie sa zistili aj
negativne vplyvy na kognitivny vykon a naladu (Choma et al., 1998, 746; Filaire et al.,
2001, 454; Hall & Lane, 2001, 390; Landers et al., 2001, 307). Dosledok dehydratacie
je aj vzostup zvyskového dusika v krvi, vzostup koncentracie bielkovin plazmy a he-
matokritu a poruchy acidobazickej rovnovahy. Pri drastickej dehydratacii dochadza
k poklesu pH v dosledku zvysenej tvorby kyslych metabolitov, za ktora je zodpovedna
hypovolémia s naslednym zhorSenim oxidativnych procesov v tkanivach (Hulin, 2002,
258). Dalej dochadza k poklesu glykogénovych zasob, zniZenej kapacite narazniko-
vych systémov v krvi, pokles koncentracie volnych mastnych kyselin a cholesterolu
v krvi (Degoutte, 2006, 9).

ZhorSenie vykonu moze zavisiet’ od stupiia dehydratacie, druhu Sportového vykonu
a typu diétneho obmedzenia. Niekol'ko §tadii uvadza (Greenleaf et al., 1967, 55; Kay
& Marino, 2003, 29; McConell et al., 1999, 386; Robinson et al., 1995, 153), Ze pri
dehydratécii na tirovni 2 % az 3 % strate telesnej hmotnosti sa v bojovych $portoch
pokles vykonu neprejavuje. Dalsie tidie ukazali (Horswill et al., 1990, 470; Walberg
etal., 1988, 261; McMurray et al., 1991, 167) udrzanie vysokého vykonu, pokial’ $por-
tovci znizovali svoju telesnu hmotnost pomocou nizkokalorickej, ale sacharidovej
stravy. Dehydratacia na urovni 3—4 % telesnej hmotnosti ovplyviiuje svalovu vytrva-
lost pri vysokej intenzite cvicenia, aj ked’ pravdepodobne nebude narusena maximalna
svalova sila. Zda sa, ze zasadny vyznam pre zapasnikov, kvoli udrzaniu intenzity tré-
ningu a optimalizovaniu vykonu v priebehu zapasov a turnajov, by mohlo byt udrzanie
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vysokého prijmu sacharidov (8—10 g/kg/den) (Lambert & Jones, 2010, 523). Podl'a
niektorych autorov rychle zniZzenie telesnej hmotnosti nema vplyv na silovy, kratky
intenzivny vykon, ale nepriaznivo vplyva na dlhotrvajuce telesné zat'azenie (Koral
& Dosseville, 2009, 115; Dzurenkova, 1997, 45; Wilmore & Costill, 1999, 710).

Na zéklade uvedenych $tidii je zrejmé, Ze samotna dehydratacia stvisi s kolisanim
vykonu. V tomto vyskume chceme minimalizovat’ dopad dehydratacie na vykon pro-
strednictvom navysenia glykogénovych zasob. Je zname, Ze glykogén na seba viaze
uréité mnozstvo vody. Navysenie glykogénu spolu s naviazanou vodou nezohrava
v kratkom case, ako su v nasom pripade 4 dni, ziadne zvySenie telesnej hmotnosti,
¢o by pre sut’aziacich, ktori znizuju telesnu hmotnost” do hmotnostnej kategérie mohlo
znamenat hrozbu konkurencnej vyhody. Teoretickou odlisnostou je zvySovanie a stav
glykogénovych zasob. Aj ked’ z fyziologického hl'adiska je tazko predpokladat’ vplyv
rozdielov glykogénovych zasob na vybusnu silu o potvrdzuje aj nasa literarna resers.

Ciel'om prispevku bolo prispiet’ k objasneniu vplyvu predsutazného znizovania
telesnej hmotnosti na zmeny vybusne;j sily silovych Sportovcov. Porovnat’ vplyv dvoch
pouzivanych metdd rychleho znizovania telesnej hmotnosti. Poukazat’ na moznost
kompenzacie negativnych zmien zvySenym prijmom sacharidov vo faze pred
dehydrataciou.

METODIKA

Pri realizacii experimentu bola zostavend experimentalna (ES) a kontrolna (KS)
skupina. Obe skupiny pozostavali z 8 vykonnostnych a rekreacnych Sportovcov, ktori
sa minimalne 2 roky venovali aktivnemu silovému tréningu a nemali doteraz ziadnu
skuisenost’ so znizovanim telesnej hmotnosti prostrednictvom dehydratacie. Decimalny
vek v ES bol 25,1 + 2,8 rokov a v KS 24,1 + 2,1 rokov. Priemerna hmotnost’ ES bola
83,0+ 8,1 kgavKS84,7+9,2kg.

Experimentalny a kontrolny Cinitel’ bol zamerne vytvoreny 7-diiovy program na
cielené znizenie telesnej hmotnosti. V oboch programoch bola aplikovana jedna
z najcastejSie pouzivanych metod zniZenia telesnej hmotnosti — dehydratacia. Obe
skupiny nepouzivali ziadne podporné latky veduce k dehydratacii ako napriklad kofein
apod. Taktiez obe skupiny pocas celého experimentu nevykonavali ziadnu pohybova
aktivitu.

Experimentalny ¢initel’ oproti kontrolnému obsahoval pocas celého obdobia zvyse-
ny prijem sacharidov na 7 g/kg/den, minimalny prisun vlakniny a minimalny prisun
sodika od 3. dna experimentu. V kontrolnej skupine probandi nenavysovali prijem sa-
charidov a neobmedzovali sa v stravovani.

Procedtra dehydratacie bola v oboch skupinach rovnaka. Zacala v 5. den experi-
mentu a trvala 2 dni. Narazova dehydraticia pozostavala z obmedzovania tekutin
a dvoch dehydratacnych procedur — hortci kuipel’ vo vode s teplotou 4050 °C (5. den
—prijem tekutin 0,03 I/kg/den; 6. deii — bez prijmu tekutin; 6. dent vecer — dehydrata¢na
procedura — 15 min. hortci kapel’ a 25 min. hrubo naobliekany pod paplon; 7. deii rano
— zopakovana dehydrata¢na proceduara). V 7. den rano po aplikovani poslednej pro-
cedlry bolo vykonané testovanie.

Stupeii dehydratacie sme vyjadrovali pomocou telesnej hmotnosti a Specifickej hus-
toty mocu. Parametre vybusnej sily v teste drep s vyskokom a bench press sme
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zistovali pomocou maximalneho priemerného vykonu [W] s pouzitim zariadenia
FitroDyne Basic LCD. Vsetky merania sa vykonavali v dopoludnajsich hodinach od
8 do 10 hod.

VYSLEDKY A DISKUSIA
Telesna hmotnost’ a Specificka hustota mocu

Vysledky zmien telesnej hmotnosti st v tomto vyskume len ako dopliujuce.
Poukazuji na dokaz o tom, ze vysoky prijem sacharidov po dobu 4 dni signifikantne
neovplyvni zmenu telesnej hmotnosti a dokaz toho, ze nami vytvorena dehydratacna
procedura zabezpeci stratu telesnej hmotnosti na urovni 3,7-3,8 %.

Telesnt hmotnost’ sme v priebehu posobenia experimentalnym ¢initel'om zazname-
navali celkom 11-krat a v priebehu pdsobenia kontrolnym ¢initelom 7-krat. Na obraz-
ku 1 a 2 znazoriiujeme priebeh zmien telesnej hmotnosti v ES a KS od 5. dna experi-
mentu, tj. zaciatku fazy dehydratacie. V ES sme pocas prvych 4 dni, ktoré predchadzali
dehydratacii, tj. zvyseny prisun sacharidov, sme nezaznamenali signifikantné zvysenie
v zmenach telesnej hmotnosti. Tymto mézeme tvrdit’, Ze vplyv vysokého prijmu sa-
charidov, mohol sice navysit’ glykogénové zasoby, pricom je zrejme, ze glykogén na
seba viaze vodu, ale za tak kratku dobu to nebolo v takom rozsahu, aby to signifikant-
ne ovplyvnilo zvysenie telesnej hmotnosti.

Tabulka 1
Struény prehlad vysledkov telesnej hmotnosti a $pecifickej hustoty mocu

Experimentalna skupina
TEST priemerné hodnoty VSTUP | VYSTUP Rozdiel Rozdiel (%) Signif.
Hmotnost’ (kg) 82,8 79,8 3,1 3,8 p<0,05
Hmotnost' (kg) deh. 81,9 812 08 1 p<005
proc. 1
Hmotnost’ (kg) deh.
proc. 2 80,9 80 09 -1,1 p<0,05
Specifickd hmotnost’ mocu (mg/dl) 1021 1027 +6 0,61 p<0,05
Kontrolna skupina
TEST priememné hodnoty VSTUP VYSTUP Rozdiel | Rozdiel (%) |  Signif.
Hmotnost' (kg) 84,7 81,6 =32 3,7 p<0,05
Hmotnost' (kg) deh. 833 827 07 08 | p<005
proc. 1
Hmotnost’ (kg) deh.
proc. 2 824 81,7 0,7 038 p<0,05
Specifickd hmotnost’ mocu (mg/dI) 1016 1029 +13 1,2 p<0,05

Zmeny priemernej telesnej hmotnosti medzi vstupnymi a vystupnymi hodnotami
vESaKS

Priemerna strata telesnej hmotnosti v ES bola 3,1 kg, ¢o je pokles o 3,8 %.
Tieto rozdiely pre nas znamenajt signifikantné znizenie (p < 0,05) telesnej hmotnosti.
Priemerna strata telesnej hmotnosti v KS bola 3,2 kg, ¢o je pokles o 3,7 %.
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Tieto rozdiely pre nas tiez znamenaju Statisticky vyznamné zniZenie (p < 0,05) telesnej
hmotnosti.

Pri vstupnych a rovnako aj vystupnych testov sme nezaznamenali signifikantny
rozdiel medzi ES a KS. Na zaklade nameranych hodndt sa ukézalo, ze pdsobenie

experimentalneho a kontrolného ¢initel'a bolo efektivne na znizenie telesnej hmotnosti
na urovni 3,8 % — ES a 3,7 % — KS.
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Dynamika zmien priemernej telesnej hmotnosti v KS

V experimentalnej skupine viedla prva dehydrata¢na procedura (6. den) k poklesu
0 0,8 kg (1 %) a druha k poklesu o0 0,9 kg (1,1 %). V oboch pripadoch to predstavova-
lo statisticky vyznamne (p < 0,05) zniZenie telesnej hmotnosti.

V kontrolnej skupine viedla prva dehydratacna procedura (6. deni) k poklesu
00,7 kg (0,8 %) a druha k poklesu o 0,7 kg (0,8 %). V oboch pripadoch to predstavo-
valo $tatisticky vyznamne (p < 0,05) zniZenie telesnej hmotnosti.

Sprievodnym javom dehydratacie bolo zvySovanie Specifickej hustoty mocu, ktoré
dosiahlo v ES zvysenie o 10,6 mg/dl a v KS o 12,5 mg/dl. V oboch pripadoch to pred-
stavovalo $tatisticky vyznamne (p < 0,05) zvySenie Specifickej hustoty mocu.
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Maximalny priemerny vykon — drep s vyskokom

V ES sme pred dehydrataciou namerali najvys$si priemerny vykon v teste drep s vy-
skokom 818 £+ 161 W, po dehydratacii 812 + 164 W. Priemerny rozdiel v ES medzi
vstupnymi a vystupnymi hodnotami je 6 W (pokles o 0,73 %), co znamena S$tatisticky
nevyznamny zmenu (p = n.s.).

V KS sme pred dehydrataciou namerali najvyssi priemerny vykon v teste drep s vy-
skokom 874 + 168 W, po dehydratacii 831 = 152 W. Priemerny rozdiel v KS medzi
vstupnymi a vystupnymi hodnotami je 43,5 W (pokles o 5 %), ¢o pre nas znamena
signifikantné (p < 0,05) zniZenie najvyssieho priemerného vykonu.

Medzi ES a KS sme pri vstupnych a vystupnych merani nezaznamenali signi-
fikantny rozdiel v zmenach priemernych hodnot najvyssieho priemerného vykonu
(max. Pmean).
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Obrizok 3
Dynamika zmien priemernych hodnét najvyssieho priemerného vykonu v ES a KS v teste drep s vyskokom

Z toho vyplyva, ze kontrolny Cinitel’ (samotna dehydratacia) ma vyznamne negativ-
ny vplyv na parametre max. Pmean dolnych koncatin v porovnani s experimentalnym
Cinitelom.

Maximalny priemerny vykon — bench press

V ES sme pred dehydrataciou namerali najvyssi priemerny vykon v teste bench
press 549 + 105 W, po dehydratacii 545 + 100 W. Priemerny rozdiel v ES medzi vstup-
nymi a vystupnymi hodnotami je 3,7 W (pokles o 0,67 %), co znamena Statisticky
nevyznamnu zmenu (p = n.s.).

V KS sme pred dehydrataciou namerali najvyssi priemerny vykon v teste bench
press 520 + 96 W, po dehydratacii 508 + 107 W. Priemerny rozdiel v KS medzi vstup-
nymi a vystupnymi hodnotami je 11,9 W (pokles o 2,3 %), co pre nas znamena signi-
fikantné (p < 0,05) zniZenie maximalneho priemerného vykonu.

Medzi ES a KS sme pri vstupnych a vystupnych meranich nezaznamenali signi-
fikantny rozdiel v zmenach priemernych hodndt najvysSicho priemerného vykonu
(max. Pmean).
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Z toho vyplyva, ze kontrolny Cinitel’ (samotna dehydratacia) ma vyznamne negativ-
ny vplyv na parametre max. Pmean hornych konc¢atin v porovnani s experimentalnym
¢initelom.
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Obrazok 4
Dynamika zmien priemernych hodn6t najvyssicho priemerného vykonu v ES a KS v teste bench press

DISKUSIA

Z vysledkov sa ukdzalo, ze experimentalny Cinitel’ (zvySovanie sacharidov s nasled-
nou dehydrataciou) posobil na udrzanie vykonov v ES, priCom kontrolny Einitel
(bezna strava s naslednou dehydrataciou) v KS nep6sobil ani na udrzanie vykonov,
prave naopak, mal negativny vplyv (pokles vykonu) na max. Pmean oproti ES.
Udrzanie vybusnej sily v ES mohlo byt aj dosledkom efektu ucenia sa, ak probandi
neboli na podavanie takéhoto vykonu zvyknuti, aj ked’ proti tomu faktu sved¢i skutoc-
nost’, ze v kontrolnej skupine sme zaznamenali pokles vybusnej sily. Hlavna teoreticka
odlisnost’ je zvySovanie a stav glykogénovych zasob. Z fyziologického hladiska je
tazko predpokladat’ vplyv rozdielov glykogénovych zasob na vybusnt silu, ¢o potvrd-
zuje aj nasa literarna reSerS. Vela studii sa zaobera prospesnym zvysenim glykogéno-
vych zasob na dlhsie trvajuce vykony. Avsak, k dispozicii je len velmi malo $tadii,
ktoré skumajii vplyv zvySovania glykogénu na silové schopnosti. Momentalne sme
nenasli ziadnu $tudiu, ktord by skimala vplyv zvySenia glykogénovych zasob na vy-
busnu silu. Podobna stadia Kulika et. al. (2008) sa zaoberala vplyvom doplnenia sa-
charidov tesne pred vykonom a pocas vykonu na silu (5 sérii, 85 % z I1RM do vyCerpa-
nia) v drepe. V tejto stadii nebol Statisticky vyznamny rozdiel medzi skupinou
s vysokym prijmom sacharidov a skupinou s placebom.

Mozeme sa domnievat, ze prave zvysSenie glykogénovych zasob v ES spdsobilo
narast vykonu a vo faze dehydratacie to nespdsobovalo pokles vykonu oproti vstup-
nym testom na rozdiel od KS. Predpoklada sa, Ze vysoko-sacharidova diéta pomaha
lepsie udrziavat’ glykogén vo svaloch a tym zlepsuje vykonnost’ v porovnani s nizko-
sacharidovou, ale rovnako kalorickou diétou (Kordi & Maffuli, 2009). Niektoré Stadie
ukdzali, ze pocas redukcie telesnej hmotnosti, ak je v strave vysoky prisun sacharidov,
moze to viest’ k udrzaniu vykonov (Fogelholm, 1994, 249; Kurakake et al., 1998, 152;
Horswill et al., 1990, 470; Walberg et al., 1988, 261; McMurray et al., 1991, 167).
Na porovnanie uvadzame podobné $tudie, ktoré preukazali zmeny v podobnych
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hodnotach sily ako sme merali, pricom sme nenasli $tudiu, ktora by priamo merala
zmeny v hodnotach maximalneho priemerného vykonu. Podl'a Lamberta & Jonesa
(2010, 523) dehydratacia na trovni 3—4 % straty telesnej hmotnosti neznizuje maxi-
malnu svalovu silu pri udrzani vysokého prijmu sacharidov (8—10 g/kg/den). V studii
(Hatfield et al., 2006, 167) skamali vplyv vysokého prijmu sacharidov (CHO1 — 6,5 g/kg
telesnej hmotnosti poc¢as 4 dni) v porovnani s niz§im prijmom sacharidov (CHO2 —
4,4 g/kg telesnej hmotnosti pocas 4 dni) na vykon merany v teste drep s vyskokom
(4 série po 12 opakovani maximalnej intenzity pomocou plyometrickej jednotky
Power System so zat'azou 30 % z 1RM). Doba odpoc¢inku medzi sériami bola 2 minu-
ty. Vysledky ukazali, ze vykon v skupine CHO1 sa nezvysil oproti skupine CHO2.
Tieto Gdaje ukazujl, ze zvySeny prijem sacharidov nie je potrebny na zvySenie dlhsie
trvajiceho vykonu, ked’ je cvi¢enie prevedené ako prvé.

ZAVER

1. Dehydratacia (obmedzovanie tekutin a hortci kupel’) signifikantne pdsobia
na stratu telesnej hmotnosti v priemere o 3,8 % v ES a 3,7 % v KS.

2.V testoch vybusne;j sily (drep s vyskokom, bench press) sa ukazalo, ze experi-
mentalny Cinitel’ (vysoky prisun sacharidov s naslednou dehydrataciou) pdso-
bil na udrzanie vykonov v ES.

3. Vtestoch vybusnej sily v KS sa ukazalo, Ze samotna dehydratacia bez vyso-kého
prisunu sacharidov mala naopak negativny vplyv na vykon (pokles vykonu).

Tymto chceme poukdzat’ na to, Ze znizenie telesnej hmotnosti nemusi byt’ priamo
spojena s poklesom silovych schopnosti. Existuje vel'a spdsobov a stratégii s mnoz-
stvom rozdielnych dopadov nielen na vykon. Kazdopadne proces narazového znizova-
nia telesnej hmotnosti a nasledné zmeny vo vykone ovplyviiuje mnoho faktorov, ako
napr. miera znizenia telesnej hmotnosti, mnozstvo glykogénovych zasob, typ diétneho
obmedzenia, druh $portového vykonu, individualita jedinca, sposob a stratégia znizo-
vania telesnej hmotnosti a moznost’ rehydratacie. Odporti¢ame trénerom a ich Sportov-
com, ktori sa vo svojom $porte snazia rychlo znizit' telesna hmotnost, Ze vysoky pri-
sun sacharidov pred dehydrataciou moze byt jedna zo stratégii pred-sit'aznej pripravy,
ktora nemusi mat’ dopad na pokles vykonu.
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CERVIKO-THORAKALNI PRECHOD PATERE A JEHO
TVAROVA MODULACE SILOVYM PUSOBENIM
DORZALNIM SVALOVYM RETEZCEM

CERVICAL-THORACIC SPINE AND CHANGE OF ITS
SHAPE DUE TO POSTERIOR MUSCLE CHAIN
AND TILT OF THE PELVIS®

IVANA VLACILOVA

Department of Anatomy and Biomechanics
Faculty of Physical Education and Sport, Charles University in Prague

ABSTRACT

Poor posture is the result of musculoskeletal distortion in the neck, and lower and
upper back. Upright posture of the cervical-thoracic spine was done with the activity
of the muscle chain latissimus dorsi, with the tested movement of the external rota-
tion and adduction of the arms. Posture of the cervical-thoracic spine was evaluated
in the sagittal plane. Twenty subjects (4 man: 24.5 + 4.3 years; 16 female: 24 + 2.5
years) without pathology or injury of the pelvis, shoulder girdle and spine were re-
cruited. The posture of the cervical-thoracic spine and the inclination of the pelvis
were measured with the kinematic analysis. The Z axis intersected TH1-TH12-SIPS
in the case of the upright posture of the cervical-thoracic spine. High correlation
(Pearson r =—0.96; p < 0.01) was achieved between the inclination of the pelvis and
the upright posture of the cervical-thoracic spine. The upright posture of the cervi-
cal-thoracic spine was created only if there was the neutral position of the pelvis.

Key words: upright posture, cervical-thoracic spine, anterior tilt of pelvis, muscle
chain, upper cross syndrome, opening scissors syndrome.

INTRODUCTION

Disorders of the cervical spine are becoming more frequent in our society (Bronfort
et al., 2001). Actual studies show increasing of poor posture especially in the cervical-
thoracic region and shoulder girdle (Kraténové, Zejglicova, Maly & Filipova, 2007).
Forward head posture, rounded shoulder and protraction of the scapula lead to the tho-
racic hyperkyphosis (Cheshomi, Rajabi & Alizadeh, 2011; DiVeta, Walker & Skibinski,
1990). The posture of the cervical spine is solved with many clinicians and resear-
chers, but the problem is that usually the cervical spine is investigated without a com-
plex of the whole body. Our body always behaves as a whole in physiological and
pathological conditions. The human body is a holistic system of membranes. A tensi-
on of a membrane affects a tension on all others. The practical consequence is that

This study was supported by SVV 2015-260236.
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the change of a position of the sacrum changes a position of the atlanto-occipital
joint (Wales, 1990). The aim of this study is described the change of the shape of the
cervical-thoracic spine caused with the external humeral rotation and adduction
of the shoulder and the relationship with the position of the pelvis: especially to show
that the position of the pelvis influences the shape of the cervical-thoracic spine.

The skeleton is powered by muscles. To carry out harmonious movements, the
muscles have to cooperate with each other. They do this by working in chains, whe-
rein one part of movement gives support to the next one. Most muscles run diagonal-
ly or create the spirals (Richter & Hebgen, 2009). During the external rotation and
adduction of the arm, the latissimus dorsi, abdominal external and internal oblique
and gluteal muscles are activated (SmisSek, Smiskova & Smiskova, 2011). The muscle
imbalance for the cervical-thoracic region is described as the upper crossed syndro-
me (Morris, Greenman, Bullock, Basmajian & Kobesova, 2006). In this syndrome,
the tightness of the upper trapezius and levator scapulae on the dorsal side crosses with
the tightness of the pectoral major and minor. The weakness of the deep cervical fle-
xors ventrally crosses with the weakness of the middle and lower trapezius. It leads to
the forward head posture, increased cervical lordosis and thoracic kyphosis. Upright
posture means the muscle balance. For the upright posture was chosen the external
humeral rotation with adduction of the arm, where the pectoral muscles are elongated
and dorsal muscles activated. This study describes the upright posture of the cervical-
thoracic spine caused with the external rotation and adduction of the arm with
the regard to the position of the pelvis.

METHODS

There were 20 subjects: 16 females (24 + 2.5 years); 4 men (24 + 4.3 years).
The group was homogeneous in height (172.2 + 8.1 cm), weight (63.5 + 11.7 kg) and
BMI (21.3 £ 2.9 kg/m?). All participants provided informed consent as outlined by
the institution’s ethics committee. The selection criteria for this study were:
1) the subjects have no structural pathology of the pelvis, spine and shoulder girdle
and 2) they have a forward head posture. The selection of the subjects was done by
the physiotherapist with 5 years clinical experiences.

The kinematics of the upright posture was measured by a 3D motion analysis sys-
tem (frequency 200 Hz, six cameras Oqus, Qualisys, Sweden), because it is a non-in-
vasive method with high accuracy and validity — the producer specifies the accuracy
of the measurement 0,15° for orientation and 0,8 mm for position (Engsberg, Lenke,
Bridwell, Uhrich & Trout, 2008). The markers were placed on the following anatomi-
cal landmark: C2, C4, C6, C7, TH1-12, L1, L3, L5, spina iliac posterior superior
(SIPS), spina iliac anterior superior (SIAS), see Fig. 1 A. The coordinate system was
defined: Z-axis directed up, X-axis forward, Y-axis across the body. The origin of the
coordinate system was the SIPS. The sagittal plane was given with ZX axis. The sub-
jects were placed on a cross which was on the ground to be in the sagittal plane.

The tested movement was the external humeral rotation with the adduction of
the shoulder, see Fig. 1 B. First, the subjects were asked to stand still in a relaxed posi-
tion. Than the subjects were requested to breath out, bend the elbow, hold the elbow at
the trunk, do external humeral rotation, and hold the final position for 3 s. The subjects
had no experience with this exercise. Subjects did not know the purpose of the
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measurements so as not to influence the way they perform the required movements.
A subject repeated the tested movement 10 times for determining the accuracy of the
measurement.

According to the geometrical spinal model, each part of the ideal spine has
a height-to-length ratio (Delmas index) 0.95 and the gravity line intersects C1-Th1-
Th12-S1 (Harrison et al., 2005). In this study the Z axis (as the vertical or gravity
line) started in SIPS and intersected TH12 and TH1 in case of the upright posture.
The change of the shape of the cervical thoracic spine was evaluated as the difference
between the positions of C4-TH7; CTH = (X, — X,,). Because of the individuality

of each subject the change was converted in the
percentage; % = (CHT,,, * 100) / CTH, .
The tilt of the pelvis was calculated from the
difference of the level of the SIPS and SIAS in
the sagittal plane; tg o = (y, — y,) / (X, — X))
The null kinematic segment was the segment
where the kinematic data showed zero
difference between the initial and final position
of the vertebra; null segment 0 = (X -

THinitial
Xinsn)- 1o determine statistically signiﬁtcaant
differences, a paired student’s T-test was used
because the data was tested to be normally
distributed and the Pearson’s correlation was
calculated.

|

Fig. 1 A) a subject with the marker placement, B) the final

position — the external humeral rotation with adduction of

. the shoulder (Kendall, 2010 — modified due to our needs).

RESULTS

Twenty volunteers underwent the evaluation. The ideal upright posture of the cer-
vical-thoracic spine was occurred at 10 subjects. For this group, the null kinematic
spinal segment was THS (Fig. 2). The vertical line intersected TH1-TH12-SIPS.
High correlation was determined between the vertical line and the null kinematic
segment (Pearson r = —0.96). The difference between C4-TH7 was 11.7 = 5.1 mm;
20 £ 6,4%. The difference between C4-TH?7 in the initial and final position was sta-
tistically significant (T test =4.8.107; p=0.01). The tilt of the pelvis was 6.3° + 1.4°
in the initial posture and 6.1° + 2.8° in the final posture. High correlation was deter-
mined between the vertical line and final position of the pelvis (Pearson r = —0.87).
The accuracy of the measurement was determined 0.6 mm for the relaxed standing
and 1.2 mm for the final upright posture.

The upright posture of the cervical-thoracic spine was not created at another 10
subjects. For this group, the null kinematic segment was TH8 (Fig. 3). The vertical
line differed from TH1-TH12-SIPS. The difference between C4-TH7 was 9.6 + 5.4
mm; 19.4 + 11.7%. The anterior tilt of the pelvis was 13° 2.3 in the initial posture
and 13.8° £ 2.3° in the final position.
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DISCUSSION

When standing, the gravity tends to shift the upper
body forward. The body counteracts the gravity with
passive mechanism — using the ligamentous and fascial
chain from head to the sacrum. Biomechanical
speaking, the ligaments save energy cost than the
activity of the muscles (Otahal & Tichy, 1996). Due to
gravity, the anterior part of the vertebrae is compressed.
The intervertebral disks act as compression elements,
not to be damaged the deep short extensors of the spine
must be activated balancing gravitational bending
moments (Carlson, 2003). Smisek confirms (Smisek,
Smiskova & Smiskova, 2011) that during rest, our body
uses passive spine stabilization, the abdominal muscles
relax and the erector spinaec muscles are activated.

The postural deviation may appear to be slight and
the corresponding changes in the postural positions of
the joints may appear to be minor, but the muscles will
show significant differences related to habitual postural
position (Kendall, 2010). The initial and final posture
changed, the passive spine stabilization changed to the
active spine stabilization with the activity of muscles.
The muscle activity of the external humeral rotation and
adduction of the shoulder was described by SmiSek
(Smisek, Smiskova & Smiskova, 2011). There is the in-
creased muscle tone, with the fibres running diagonally
down, arranged in descending stabilizing spirals (m. la-
tissimus dorsi, m. obliquus externus et internus abdomi-
nis, m. gluteus maximus). The upper trapezius muscle is
relaxed, the deep neck flexors are activated and this
leads to the upright posture of the cervical-thoracic
spine (Falla, O’Leary, Fagan & Jull, 2007). The head is
hold with the optimal co-activation between the exten-
sors and the deep flexors of the neck. If there is a for-
ward head posture, the activity of the cervical extensors
increases (Correa & Berzin, 2007). If the posture is
erect, the activity of thoracic extensors increases and
cervical extensors decreases (Caneiro et al., 2010). The
activation of the thoracic extensors leads to relaxation
of m. multifidi (O‘Sullivan et al., 2002). According to
muscle co-activation, the muscles cannot be tested sep-
arately in vivo. Some studies are the example of this
claim (Cheshomi, Rajabi & Alizadeh, 2011; DiVeta,

pectoral minor muscles, without success.
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Walker & Skibinski, 1990). There was a tendency to confirm the relationship between
a position of the scapula and muscular force produced by the middle trapezius and



The position of the head is important for the statics and dynamics of the whole
spine. The change of the cervical-thoracic spine seems to be small, but this is enough
for the subjects who were healthy, without any pain. The change of the shape of the
cervical thoracic spine correlated with other authors. A mean measurement of anterior
head translation was reported (15 mm = 10 mm) in healthy subjects (Harrison et al.,
2005). A mean horizontal head posterior translation relative to C7 is 10 mm in upright
sitting posture. In case of a slump sitting posture, the anterior head translation is 28 mm
(Caneiro et al., 2010). Anterior head posture is connected with the neck complains.
Upright posture of the head means the smallest load of the spine (Bonney, 2001) and
reducing of neck pain (Jeb McAviney, Schulz, Bock, Harrison & Holland, 2005). Early
education and training of the upright posture improves the thoracic curvature of the
spine about 10% (Carlson, 2003).

The change of the shape of the cervical-thoracic spine finished at the apex of the
thoracic kyphosis. The segment THS was discovered at the upright posture of cervical-
thoracic spine. This region coincides with the distribution of the stiffness of the axial
system. From anatomical point of view, the origin of the muscle latissimus dorsi varies
from TH6-8, there is the origin of the abdominal muscles which create tension down-
ward and the insertion of the pectoral muscles which create tension upward (Otahal
& Tichy, 1996). Harrison shows a change of the curvature of the thoracic spine on ra-
diographs where no difference is between the initial and final position of THS in the
sagittal plane (Harrison et al., 2005). Brugger describes the springing test TH5 as a di-
agnostic test for upright posture and that the optimal thoracolumbar lordosis runs from
the sacrum up to THS (Valihrach, 2003). Janda describes joint dysfunction at TH4/5
and TH5/6 segment in the case of the upper crossed syndrome (Morris, Greenman,
Bullock, Basmajian & Kobesova, 2006).

The lower thoracic null kinematic segment shows the poor quality of the upright
posture. The segment THS was discovered in the group with the bigger anterior tilt of
pelvis. Anterior tilt of the pelvis is observed in clinical picture as opening scissors syn-
drome with compensatory mechanism of the paravertebral muscles hypertonus (Kolar
& Lewit, 2005). It is predicted that there was not used an optimal co-activation of the
trunk muscles, so these subjects need to cooperate with a physiotherapist to know how
to create upright posture. According to these all facts described above, finding a null
kinematic segment can be important for other research or can be used in clinical prac-
tice. The EMG measurement of this tested movement with different types of the pos-
ture could bring a new insight on the trunk stabilization in a further study.

The position of the pelvis is important for the postural changes described in this
study according to the correlation between the vertical line and final position of
the pelvis. The position of the pelvis is determined by the muscle balance between
the paravertebral muscles, abdominal muscles, pelvic muscles, diaphragm, flexors of
the hip and the ischiocrurales muscles. The results of the pelvic tilt agree with Janda’s
description of the neutral position of the pelvis. This position has 2,5 cm distance be-
tween the SIPS and SIAS in the sagittal plane (calculated in degrees —10°). The ante-
rior tilt of the pelvis (more than 10°) leads to the lumbar lordosis. This results in the
weakness of the lower trapezius and the latissimus dorsi muscles which causes
the upper crossed syndrome — the forward head posture (Morris, Greenman, Bullock,
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Basmajian & Kobesova, 20006). If there was anterior tilt of the pelvis the upright pos-
ture of the cervical-thoracic spine was not created. The upright posture is a complex of
a configuration of lower and upper extremities, pelvis, lumbar, thoracic and cervical
spine and head. If a position of a segment is changed, it leads to a change of the whole
posture to hold the equilibrium. Carlson confirms that the cervical, thoracic, lumbar
part of the spine and the pelvis is strongly interrelated like in this study (Carlson,
2003).

CONCLUSION

The external humeral rotation with the adduction of the shoulder results in the up-
right posture of the cervical-thoracic spine only if there is the neutral position of
the pelvis. The significance of this study may give researchers further objective in-
formation to evaluate the relationship between upper and lower part of the trunk.
Moreover, results may help to improve the management of patients with the neck
pain. The position of the pelvis influences the posture of the cervical-thoracic spine,
so the problems with the neck pain should be solved not only in the cervical region.
Next studies should be done to connect kinematic data with muscular activity
in muscles chains.
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ABSTRACT

Enroll exam criterion assume to unable the objectivity at the selection process
of candidates, as well as to guarantee the success for the up-coming study. While appli-
cants classify on the base of achieved results the enroll-exam includes competition
elements as well. The research was done with aim to estimate how established criteria
differentiate successful and unsuccessful applicants. Analysis includes the classical
way of enroll- exam for the physical education study, which is the most common
in praxis. Sample of candidates involved two groups: 1) successful; 2) unsuccessful —
failed applicants. For the evaluation of applicants was used following variables:
A) General success in previous secondary education, and B) Specific part, which is
significant for the physical education study. Research results have been analyzed using
ANOVA and MANOVA, as well as the Kruskal-Wallis Range-Analysis of Variance,
conducted within two models: 1-First has been related to the evaluation of the point list
of applicants, and 2-Second to the evaluation of original scores. Generally, it is possi-
ble to say that these methods of classification do not differentiate significantly success-
ful and unsuccessful applicants on the entrance-exam in observed period.

Key words: Physical education, Entrance-exam, Enroll Criteria, Objectivity.

INTRODUCTION

The new system of students enrollment is based on the appropriate amendments to the
Law on Higher Education, and in detail elaborated by document “Policy of enrollment
for the school year 1980/81” (when he began to perform in all higher education organiza-
tions in the Republic of Serbia, outside Provinces). The main goal of the admission of
students is contribution to a better approximation of the overall development and results
of activities of higher education within a major social and personal needs and possibili-
ties. The system of the students’ enrollment, primarily has the function to enable in a fair
way, and based on objective criteria the selection and admission of candidates which
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have, according to their knowledge and abilities, better prospects for successful educati-
on and tasks performance in future career. For realization of its core functions, the sys-
tem of registration must include the following elements:

a) The statutory procedure of registration in terms of prior education; b) special
conditions of entry in terms of specific abilities, aptitudes, talents, personality traits
and certain biological, physiological or health characteristics of candidates; c) the cri-
teria for selection of candidates should be based on the results that candidates have
achieved in the previous education and special conditions, giving priority to those
who, according to these criteria, are more likely to succeed in future study and
profession.

The Law on Higher Education, after amendment, executed 1981st has put and clo-
ser determined the possibility of higher education organizations and their statutes to
provide specific requirements for admission, which are of particular importance for the
study, or future work in the profession.

Problem

Terms and method of entry and common criteria for the selection of candidates for
the study of physical education for the school year 1989/90, at the Faculty
of Philosophy in Ni8, are determining with the Statute of the higher education organi-
zation, as well as with a special program of qualifying examination for admission
to the Department of Physical Education. Program of qualifying examination and sele-
ction of candidates for the study of physical education is very complex, due to the
specificity of this study. In addition, it requires the candidate to possess skills necessa-
ry for any other study, required level of physical fitness, as well as the capacity for
adoption the specific motor skills of different sports and disciplines. In the selection
of candidates for admission to study physical education, one of the criteria is perfor-
ming of classification physical fitness exam. It demands of the candidate to overcome
certain norms by which is possible an insight into their physical abilities, as well as
specific skills in terms of the execution efficiency of certain situational-motor tasks
from different branches of sports, or disciplines within them.

Previous researches

In recent years, more attention is paid to, in foreign and domestic literature, to
the problems related to human resources in the field of physical education (PE). In func-
tion of the rationalization of the study process and achieve its maximum effectiveness,
a series of research related to the study of the relationship between the factors that could
affect the success in certain areas of human activity and the success of the studies. Based
on the research results provided, it was found that academic achievement was studied
partial or in relation to the overall success, it affects a number of factors, from those that
determine the economic status and educational level of the parents, through morphologi-
cal status, motor status, previous knowledge level, attitude towards learning and studies,
to the motivation to learn and the study. Thus, in many studies, have confirmed the fact
that prior academic achievement has a high predictive value in relation to success in fur-
ther education. Selection of candidates for the study and the problems of studies success
was dedicated a large number of researches, conducted on samples from the home

country.
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Stojanovi¢, M. et al. (1969) investigating the problems of physical development
and physical fitness of candidates for admission to the College of Physical Education
in Belgrade, suggested some corrections of norms in the standard entrance exam discipli-
nes where there is a significantly high correlation coefficient between the parameters
of physical development and physical skills. In the majority of established norms, occurs
the need to reduce them.

Radojevi¢, Jaroslava (1975) on a sample of 135 students from Belgrade FPE, investi-
gated the predictive value of the test entrance exam, in regard to the success in the artistic
gymnastics and found that applied battery of measures have significance for the predicti-
on of success, in general, as well as the success of the individual apparatus. Each of the
criterion variables was negatively correlated with body weight and body mass. The same
author (Radojevi¢, 1976) has performed an analysis of battery of tests of the entrance
examination, with extraction of three factors, which could be interpreted as: a) the ability
of the movement structures, which overcome in gymnastics; b) the ability of the move-
ment, which dominated in athletics; ¢) then the factor that defines the strength of the
upper and lower extremities, with a simultaneous synchronization of movement of upper
and lower extremities- climbing over the rope.

Agrez, F. et al. (1981) investigated the validity of the entrance examination
at the College of Physical Culture in Ljubljana, due to the transition from the first to the
second year of study. It was concluded that the highest prediction to the common factor
of the studies success has school grade in the final year of secondary school. Other vari-
ables from the predictor system (grades of the native language and motor skills tests) did
not significantly contribute to the explanation of the variance of the criterion variable.
It is evident that the statistical significance of the school success should be taken with
certain skepticism, since a relatively high correlation may be caused by the same subje-
ctive variance of evaluation in high school, which appears in the appraisal studies.

Radojevi¢, J. (1982) has implemented a comprehensive scientific research study
in which has estimated significance of predictors for successful education and PE teacher
position. This paper discusses the two complex issues: 1) the ability to predict success
in studies at the FPE, and 2) the ability to predict success in certain aspects of the PE
teacher. The sample consisted of 46 PE teachers, employees in 33 primary schools
in Belgrade for common ground oriented secondary education, 1114 students-pupils for
tests of motor skills and 1381 students for the knowledge test. Data for the study were
collected within school year 1978/79 and 1979/80. For the criterion variable “Success
in studies at FPE” were selected 24 predictor variables, of which 18 are the subjects
of the study at the FPE, three variables were selective for admission to study of PE, and
the remaining three are related to the type and degree of involvement in previous sports
activities. Analyzing the relationship between the stated criterion variables and the sys-
tem of predictor variables it was found that this system provides a significant prediction
of the study success. Assumptions have not been confirmed in regard to the positive cor-
relation between success in study and indicators, which are taken as selective when
enrolling the FFV, nor about the important connection between success in study with
previous involvement in sports and level of achievements in sports.

Ruzena Popovi¢, Popovié¢, D., Radmila Kosti¢ & Anastasijevi¢, B. (1987) conducted
a study in order to determine how the evaluation criteria and scoring of all components
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of the entrance examination differentiate successful from unsuccessful candidates for
the study of PE. The sample of respondents consisted of 84 male candidates, who partici-
pated in an entrance exam in school year 1981/82. Survey results were analyzed separa-
tely for successful sample (n = 51) and unsuccessful (n = 32) candidates, using ANOVA
and MANOVA methods. Analysis of the results of the entrance examination has shown
that the qualifying exam to check the specific requirements for entry (total points) most
differentiates successful from unsuccessful candidates. The results suggest that the test
of specific abilities, which refers to the assessment of hearing and sense of rhythm
and movement of the respondents do not differentiate enough applicants. They point to
the fact that the Seashore’s test of musicality, as a whole, and in some segments, is not
discriminative enough. The authors believe that it is necessary to conduct a detailed ana-
lysis of the specific part of the entrance exam, which is related to the evaluation of phy-
sical fitness and acquisition capabilities of sports techniques in a particular branch of
sport and then corrected norms and procedure for passing this part of the entrance exam.

Ruzena Popovi¢, Stankovic, S., Brankovi¢, M., Popovié, D. (1988) conducted a study
in order to determine the extent to which the applied system of criteria for the entrance
examination for physical education studies differentiate registered candidates (male),
who were divided into three groups: successful and rejected candidates (home country,
Yugoslav citizens) and candidates accepted (foreign country, Greece citizens). A total
of 88 candidates were evaluated, who access the entrance exam in school year 1987/88.
Results of the entrance examination were analyzed separately for each group. Variables
for assessment criteria entrance examination system was defined like this: General
Criteria; Specific criteria; Total Points Scored. Survey results were analyzed with
ANOVA and MANOYV. The analysis of the results has been the ranking criteria that
differentiate the most successful from unsuccessful candidates. Again was confirmed that
the way to assess a sense of rhythm and movement do not significantly differentiate
successful from unsuccessful candidates. Foreign citizens have achieved lower results
compared to unsuccessful (rejected) home country candidates.

Opavsky, P. (1989) in his paper “Testing of the physical abilities of students
of the Faculty of Physical Education” points that the claims of this study relate primarily
to raise the issue of the entrance examination to the Physical Education, and of the parti-
cular part of the exam, which is related to the level of bio-motor abilities. The manner
of their analysis is the same, almost, for four decades, although in professional circles
emphasized the fact that the existing program entrance examination at the Faculty of PE,
does not meet the requirements for which it was set. Basically, the entrance examination
for professional school of physical education should include four elements: general
medical examination; Intellectual-somatic connection; Success in secondary education
(general and specific) and Level of physical fitness.

Ruzena Popovi¢, Katica Dimova, K., Popovi¢, D., Magdalena Damjanovska, M.
(1989) conducted a study in order to determine the comparative analysis of the degree
and direction of differences in morphological characteristics, motor skills and musicality,
especially among selected PE students at the University of Skopje. The sample of re-
spondents are 42 male, and 17 female students of the first year of study and research
based on the results collected during entrance-exam in the 1986/97 study year. To assess
the anthropo-motoric status were applied 17 anthropometrical measures, and 10 motor
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tests. Musicality was estimated by the 6 tests for the assessment of general musical abili-
ties (by Seashore’s test of musical talent) and on the basis of results obtained in a separate
part of the entrance examination of the Dances, expressed in points. Survey results were
analyzed using ANOVA and MANOVA. The results indicate that the current group
of respondents differ significantly in most anthropometric measures applied, and in some
motor skills, as was expected, but did not differ statistically significantly in musical abili-
ty, or in results obtained on a separate part of the entrance examination of the dances,
which concerned assessing the sense of rhythm and movement of examined subjects.

METHODS

The main objective of this study is the analysis of the entrance-exam and attempt
to determine whether the accepted system of criteria when selecting female candidates
for the PE study, differentiated optimally admitted from rejected candidates. The sam-
ple was composed of all registered candidates (female) who joined the entrance-exam
test in study year 1989/90. Entrance exam results were analyzed separately for the ac-
cepted-successful (n = 15), and rejected candidates (n = 13). Variable criteria for eva-
luation of the system of entry examinations of studies in the field of physical culture
were defined in this way:

1% system of variables — Variables to assessment of the qualification part of the
entrance- examination:

1) OUPO — General candidate success in previous education (expressed numerical-
ly and can be achieved minimum 8 out of 20 points).

2) UGOP —The success of the group of certain subjects, which are of special impor-
tance for the study. As so were considered grades from Serbo-Croatian language
and Biology (or Physics) in the final two classes of secondary education. Counted
four grades that are described by the sum of the nominal values from 5, 4, 3 and
2, and are expressed as points (a total of minimum 8 out of 20 points).

3) UBRB — Total number of points from the previous education (provided by
standards) excluding special conditions for registration and specific skills.
According to this criterion, it is possible to achieve a minimum of 16, and
a maximum of 40 points.

Success, which are candidates (female) achieved the qualification part of entrance-
exam to study physical education is one of the important components of their ranking
and admission to study physical education. This variable is also taken from the ranking
list, made and approved after the entrance-exam and contains indicators which merge
to form the overall success of previous education and grades earned in biology or phy-
sics and native language, in the final two years of high school (secondary education).

2" system of variables — Variables to assess the classification part of the entrance
examination:

Success, which have female candidates achieved in the qualifying part of the entrance
examination, is one of the important components of their ranking and admission to study
physical education. Recently, there is increasing concludes that the entrance exam, which
is based on the indicators of success in individual sports disciplines, not say enough
about the potential ability of candidates to study physical education. As has the method
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of the entrance examination, in ten-twenty years back, changed (without the detailed
analysis of the former method of conducting entrance exams) with the aim of finding
better indicators that will enable the assessment of real potential ability to study, it is use-
ful to determine to what extent the present method for the evaluation of specific ability
or “technique acquisition” was sufficiently selective in admissions to study physical edu-
cation: Swimming — in the outdoor pool, 50 meters long, arbitrary style. It’s possible
to collect from 06 points; Handball — it is possible to collect up 0—4.5 points; Basketball
— it is possible to collect up 0—4.5 points; Volleyball — it is possible to collect up 0-4.5
points; Rhythmic Gymnastics — it is possible to win collect up 0—4.5 points; Athletics — it
is possible to collect up 0—6 points; Artistic gymnastics — it is possible to collect up 0—6
points; Rhythm — it is possible to collect up 04 points; SPEC — the total score on a spe-
cific part of the entrance examination, which refers to control certain physical abilities,
as well as the ability to demonstrate some of the technical elements in different sports.
Scoring is achieved on the basis of pre-determined criteria and prescribed norms.
The ranking is conducted only for those candidates who collect minimum 11, out of 40
points; SCOR — total score, i.e. the sum of the points made by the predetermined criteria
for overall success, the success of the group of subjects, and the success of a specific part
of the entrance examination. To be entered into consideration when ranking, candidates
must achieve a minimum 27 out of 80 points.

For the processing of the research results, the Univariante Analysis of Variance
(ANOVA), Multivariate Analysis of Variance (MANOVA) and ranks analysis of variance
(Kruskal-Wallis-test) was applied. It should be emphasized that the interpretation of
univariate analysis of variance only makes sense if, in general, there is a statistically
significant difference in the multidimensional space of variables, between groups of
examinees, i.e., when “Willks-Lambda” is significant at least at the level of Q = 0.05.

RESULTS

The main objective of this study is to discuss ways of realization of entrance-exams
from two different aspects. The first aspect is related to the evaluation of the entrance-
exam results of the candidates for study of PE on the base of total points earned
(on the qualification and classification part of an entrance-exam test).

Another aspect scope of this problem by comparing the original results in some parts
of the exam, which examines the specific skills necessary to study of physical education.
In considering this issue, it was presumed that there exist statistically significant differen-
ces between group means of examinees in the entire system of selected variables.

If the results of the research confirm that there are significant differences between
the groups of participants, should be to determine, which examined variables contribu-
te the most to the samples of respondents differ significantly.

To research objectives were realized, for data processing are applied appropriate
statistical methods. Testing of mean differences of all variables applied to assess
the results of the entrance exam success (ANOVA) between samples of candidates are
estimated statistically significant differences. However, the interpretation of univariate
analysis of variance only makes sense if, in general, there is a statistically significant
difference in multidimensional space between groups of participants, or if the “Willk’s
Lambda” is significant at least at the level of Q = 0.05.
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In the applied system of variables for estimating criteria of entrance-exam system,
based on points earned, multivariate analysis (MANOVA) did not confirm the expec-
ted assumption that the two groups of participants significantly differ. The reason
for this result is un-reasonable, perhaps, a small number of participants in the group
studied, with a relatively large number of variables. Therefore, in solving these pro-
blems are using other analyzes, such as analysis of variance of ranks (Kruskal-Wallis
test), which provides a better basis for the interpretation of results.

Summing up the results of the survey, and based on all the applied methods,
it is possible to make the following statistical interpretation:

Assessing of Point System

To be based on a scoring system, got a one indication, all the results, which are can-
didates reached on the entrance-exam, were converted into points, on the basis
of the principles of evaluation of both, better and weaker results than the norm, which
was determined as a criterion for sufficiency results. However, it should be noted here
that all the results that are weaker than the norm were evaluated with zero points,
which could not be provided adequate evaluation of these results or better results than
the norm. Scoring tests applied on the entrance-exam, has changed over the years,
and have not been previously established, which is the best of them.

Table 1

Univariate (t-test) significance of the Point-system between-group differences
among parameters

Variables Groups Mean-I Mean-11 t p
OUPO [ 11 1751.73 1307.00 5425 0.000
UGOP [ 11 17.93 12.07 6.761 0.000
OBRB [ 11 3545.06 2514.69 6.281 0.000
PLIV [ 11 270.00 132.30 1.959 0.061
RUKO [ 11 284.00 171.53 2728 0.011
KOSA [ 11 336.66 240.76 2722 0.011
ODBO [ 11 207.33 86.15 2.704 0.012
ATLE I il 294.66 226.15 1.070 0.291
RSGI [ 11 361.33 321.15 2.154 0.047
SPGI [ 11 510.66 341.53 3.118 0.008
RITP [ 11 290.00 169.23 3378 0.002
SPEC I il 2554.66 1688.84 3.957 0.001
UREZ [ 11 6099.73 4079.69 7.894 0.000

Table 2
Candidates belonging to certain groups/sub-samples
Homogenaity of levels (n/m) %
I — Group/Successfull 12/15 80.000
1T - Group/Unsuccessful 10/13 76.923

Testing of the mean differences of all variables applied to assess the results
of the entrance exam success (ANOVA) between samples of examinees, statistically
significant differences were established. However, the interpretation of univariate
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analysis of variance only makes sense if, in general, there is a statistically significant
difference in multidimensional space between groups of patients, or if the “Willk’s
Lambda” is significant at least at the level of Q = 0.05.

In the applied system of variables for the estimating of the entrance-exam criteria
system, based on points earned, multivariate analysis (MANOVA) did not confirm the
expected assumption that the two groups of participants differ significantly. The reason
for this result is illogical, perhaps, a small number of patients in the group studied,
with a relatively large number of variables. Therefore, in solving these problems using
other analyzes, such as analysis of variance of ranks (Kruskal-Wallis‘s test), which
provides a better basis for the interpretation of results.

Table 3
Rank Analysis of variance (Kruskal-Wallis) for entrance-exam Point-type system
Variables Hi p
OUPO 134153 0.0002
UGOP 17.3846 0.0000
UBRB 15.1559 0.0001
PLIV 3.0650 0.0800
RUKO 5.0964 0.0240
KOSA 54132 0.0200
ODBO 4.8905 0.0270
RSGI 49929 0.0255
ATLE 1.0746 0.2999
SPGI 5.9624 0.0146
RITP 7.7692 0.0053
SPEC 10.2527 0.0014
UREZ 20.1779 0.0000

Summing up the results of the survey, and based on all the applied methods, we can
make the following statistical interpretation:

Among all applied variables to assess the success (using a point system) in the qualifica-
tion part of the entrance examination (general criteria) to the samples differences most con-
tribute the variables for the evaluation of the success of the group of subjects relevant to the
study (UGOP), then the variable for the evaluation of the total number of points, collected
on the base of criteria for assessing the success of previous education (UBRB) and at the
end the variable for assessing the overall success of previous education (OUPO).

All of these variables for the evaluation of the success of previous education are
numerically more pronounced in the group of successful female candidates.

Of the all examined variables applied for the assessment of the specific part
of the entrance exam (classification part) that refers to the examination of specific motor
abilities and preferences, as well as to the degree of adoption of certain sports techniques,
to the differences of the sample of candidates contribute the most the following vari-
ables: SPEC — contains the fotal score on the entrance exam (Hi = 10.25), followed by
a variable RITP — assessing the sense of rhythm and movement (Hi = 7.76), than SPGI,
artistic gymnastics (Hi = 5.96) at the level of (p = 0.005 to p =0.01), as well as variables
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KOSA, basketball (Hi= 0.41) RUKO, handball (Hi= 5.09) RSGI, rhythmic gymnastics
(Hi = 4.99), and variable ODBO, volleyball (Hi = 4.89), all at the level of (p = 0.02).
All of these variables to assess specific abilities were numerically more evident
in the group of successful female candidates.

Variables to assess the success of the candidates in the test ATHLETICS (Hi = 1.07)
at the level of (p = 0.29), and SWIMMING (Hi = 3.0) at the level of (p = 0.08), did not
differ significantly these groups of examinees.

Candidates in the entrance-exam most differentiate the variable UREZ, total score
(Hi=20:17) at the level of (p = 0.000). This was expected, since it contains points of all
the items of the general criteria and specific part of the classification’s exam. As such,
it contains the most information about the psychosomatic status of candidates. According
to standard criteria, candidates were able to achieve a minimum of 27, and a maximum
of 80 points. Successful candidates are, vvn average, achieved 60.99 points, representing
76.24% percentage of the total possible points, while unsuccessful (rejected) candidates
achieved 40.79 points, representing 50.99% percentage of the total possible points.

UGORP variable (the success of the group subjects of the special importance for the
physical education study) is the second, most significant to discrimination. It gives us an
insight into the success of candidates who have achieved in previous education (the nati-
ve language and physics or biology) in the last two years of high school (secondary edu-
cation). According to this criterion, candidates were able to collect a minimum of 8, and
a maximum of 20 points. Successful candidates are, on average, scored 17.93 points, re-
presenting 89.65% percentage of the possible points, while unsuccessful (rejected) can-
didates achieved 12.07 points, representing 60.35% percentage of the possible points.

UBRB variable is the third, most important for discrimination from the general criteria
group. It is determined by general success, which have candidates achieved in their previous
education, as well as the success of the group of subjects relevant to the study. According to
this criterion, it was possible to achieve a minimum of 16, and a maximum of 40 points.
Successfull (admitted) candidates are, on average, collected 35.45 points, representing
88.62% percentage of the total possible points, while unsuccessful (rejected) candidates col-
lected on average of 25.14 points, which is 62.85% percentage of the total possible points.

OUPO variable (overall success in previous education) is the last, from the groups
of common criteria for the importance of discrimination. It is determined by the overall
success of the candidates achieved in their previous education in all grades of high school
(secondary education). By this criterion, it is possible to achieve at least 8, and a maxi-
mum of 20 points. Successfull candidates are, on average, collected 17.51 points, making
a total of 87.55% percentage of the possible points, while unsuccessful (rejected) candi-
dates achieved 13.07 points, making a total of 65.35% percentage of the possible points.

The 1% (most discriminative) variable within the applied variables to assess specific
skills on the entrance exam (classification part), except variable UREZ (results of all
variables is RITP (Dances). Successful candidates are, on average, achieved 2.9 points
out of 4, making a total of 72.5% percentage of points scored, while unsuccessful candi-
dates achieved, on average, 1.69 points, making a total of 42.25% percentage of the
possible points. The 2" most discriminative variable is SPGI (Artistic Gymnastics).
Successful candidates have achieved, on average, 5.1 points, out of 6, making a total
of 85% percentage of achieved points, while the unsuccessful candidate (rejected) col-
lected, on average, 3.41 points, that is, 56.83% percentage of the possible points.
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The 3" most discriminative variable is KOSA (Basketball). Successful candidates
have achieved, on average, 3.36 points out of 4.5, for a total of 74.67% percentage of the
possible points, while unsuccessful (rejected) candidates have achieved, on average, 2.4
points, making a total of 53.33% percentage of the possible points. The 4™ important va-
riable for discrimination is RSGI (Rhythmic-Sports Gymnastics). Successful candidates
are, on average, achieved 3.61 points, out of 4.5, for a total of 80.22% percentage
of the possible points, while unsuccessful (rejected) candidates collected 3.21 points, ma-
king a total of 71.33% percentage of the possible points. The 5™ important variable for
discrimination is RUKO (Handball). Successful candidates are, on average, scored 2.84
points out of 4.5, which is 63.11% percentage of the maximum points, while unsuccess-
ful candidates (rejected), on average, achieved 1.71 points, which is 38% percentage
of achieved points. The 6 important variable for discrimination is ODBO (Volleyball).
Successful candidates are, on average, scored 2.07 points out of 4.5, for a total of 46%
of achieved points, while unsuccessful (rejected) candidate scored 0.86 points, making
a total of 19.11% percentage of collected points.

Within the other variables applied to testing specific skills (in the classification part of
the entrance examination) PLIV-Swimming, and ATLE-Athletics is not sufficiently
differentiate successful from unsuccessful candidate to study physical education.

On the Swimming skill test successful candidate achieved on average of 2.7 points
out of 6, making a total of 45% percentage, while the unsuccessful candidate collected,
on average, 1.32 points for a total of 22% percentage of maximum.

On the test checks for specific skills in the athletic events, the successful candidate achi-
eved on average 2.95 points out of 6, which is 49.17% percentage, while the unsuccessful
candidates, on average, collected 2.03 points, for a total of 33.83% percentage of
maximum.

Table 4
Univariate significance of the between groups differences (Points-system)
VARIJABLA F p
OUPO 29433 0.000
UGOP 45712 0.000
OBRB 39.454 0.000
PLIV 3.839 0.061
RUKO 7442 0.011
KOSA 7407 0.011
ODBO 7313 0.012
RSGI 5.050 0.033
ATLE 0.778 0.386
SPGI 10.857 0.003
RITP 11.408 0.002
SPEC 15.659 0.001
UREZ 62318 0.000
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Table 5

Multivariate significance of between groups (levels) differences
N F p

MANOVA 13 0.000 1.000

Evaluation of the Original Scores

For this survey is important to note that is realized the parallel analysis of the original
results as well, on the classification part of the entrance-exam, which allowed adequate
comparison of the results achieved, as well as insight into the scores obtained on indivi-
dual tests, or assignments (within a sports branch) which, depending on the way of te-
sting some parts of the exam, it could be up 1-4. Analysis of the original results provided
adequate indicators, in terms of the general assessment of achievements, with the suc-
cessful and unsuccessful candidates, in some parts of the entrance examination, within
particular variables to assess specific part of entrance-exam. However, applied
MANOVA, again indicates that there are no statistically significant differences between
accepted and rejected candidates (F = 1.368, p = 0.352). The test applied in the frame
of ANOVA (F-test and t-test), and Ranks analysis of variance (Kruskal-Wallis’s test) in-
dicated that among each specific discipline (to assess the extent of adoption of appropria-
te techniques), there are tests that do not sufficiently discriminate successful from unsuc-
cessful candidates (RUK1; KOS3; ODB2; RSG2; ATL1, ATL2, ATL3; SPG2; RIT3).
Analysis of the swimming test results (PLIV), in this way, suggests the fact that a better
assessment of the objectivity has achieved by comparing the original results, but using
the point system, which is similar in other disciplines as well. Hence the conclusion that
it is necessary to find a different system for the evaluation of candidates, from so far-ap-
plied point-system, which does not differ significantly accepted from rejected applicants
and does not provide sufficient guarantees of objectivity.

Table 6
ANOVA significance of difference between the levels of original scores-type system

VAR. I-GROUP (MEAN) II-GROUP (MEAN) T-TEST P

PLIV 591.66 776.53 2.251 0.042
RUK1 19.13 15.46 1.718 0.098
RUK2 8.53 4.00 3512 0.002
RUK3 4.46 292 2.507 0.019
RUK4 433 2.76 2.598 0.015
KOS1 11.33 8.07 2.953 0.007
KOS2 7.80 4.84 2.946 0.007
KOS3 14.53 11.15 1.589 0.124
ODBI1 9.86 4.00 3.156 0.004
ODB2 5.06 2.53 1.932 0.064
ODB3 6.40 2.07 2.324 0.028
RSG1 32.66 28.46 2.116 0.053
RSG2 39.60 35.76 1.607 0.128
ATL1 155.80 158.61 .649 0.522
ATL2 202433 2070.00 298 0.768
ATL3 733.73 682.92 1.255 0.221
SPG1 25.46 17.38 2.621 0.020
SPG2 25.60 20.23 1.649 0.125
RIT1 8.00 446 2.682 0.013
RIT2 13.66 6.09 2.779 0.010
RIT3 7.33 5.76 1.072 0.294
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Table 7a

Univariate significance of differences within Basic-sports tests-scores

VARIABLES

F p
ATLI - Athletics (1) 0422 0.522
ATL2- Athletics (2) 0.089 0.768
ATL3- Athletics (3) 1.574 0.221
RSG1 - Rhythmic Gymnastics (1) 4968 0.035
RSG2 - Rhythmic Gymnastics (2) 2.803 0.106
PLIV - Swimming 5.633 0.025
SPG1 - Artistic Gymnastics (1) 7.597 0.011
SPG2 - Artistic Gymnastics (2) 3.082 0.091
RIT1 - Rhythm/Movement Sense (1) 7.192 0.013
RIT2 - Rhythm/Movement Sense (2) 7.725 0.010
RIT3 - Rhythm/Movement Sense (3) 1.149 0.294

Legend: (p = 0.01-0.04)*; (p = 0.001-0.005)**

Table 7b
Univariate significance of differences within Specific Sports Game’s tests-scores

VARIABLES F P
KOS1- Basketball (1) 8.718 007
KOS2 - Basketball (2) 8.676 007
KOS3 - Basketball (3) 2.524 124
ODB1 - Volleyball (1) 9.960 004
ODB2 - Volleyball (2) 3.731 064
ODB3 - Volleyball (3) 5401 028
RUK1 - Handball (1) 2952 098
RUK2 - Handball (2) 12.333 002
RUK3 - Handball (3) 6.284 019
RUK4 - Handball (4) 6.748 015

Legend: (p = 0.01-0.04)*; (p = 0.001-0.005)**

Table 8
MANOVA difference between the level of significance
N F p
MANOVA 21 1.368 0.352
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Table 9
Rank Analysis of variance (Kruskal-Wallis’s test)

VAR. Hi D
PLIV 41093 0.0426*
RUKI 2.6002 0.1069
RUK2 85588 0.0034 **
RUK3 49929 0.0255*
RUK4 5.0064 0.0240%
KOS! 53065 0.0212%
KOS2 6.5381 0.0106*
KOS3 2.0398 0.1532
ODBI 8.1593 0.0043**
ODB2 26750 0.1019
ODB3 27509 0.0972
RSGI 5.6297 0.0177%
RSG2 1.5474 02135
ATLI 5434 04610
ATL2 1358 0.7124
ATL3 1.0746 0.2999
SPG1 48905 0.0270*
SPG2 1.3802 0.2401
RITI 52009 0.0226*
RIT2 6.3046 0.0120%
RIT3 1.0273 03108

Legend: * (p = 0.01-0.04) ** (p = 0.001-0.005)
CONCLUSIONS
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When assessing the Point System, all the results, which are candidates reached
on the entrance-exam, were converted into points, on the basis of the principles
of evaluation of both, better and weaker results than the norm, which was de-
termined as a criterion for sufficiency results.

All the results that are weaker than the norm were evaluated with zero points,
which could not be provided adequate evaluation of these results, or those re-
sults than are better of previousely established norm.

Testing of the mean differences of all variables (ANOVA) applied to assess
the results of the entrance exam success between samples of examinees; statis-
tically significant differences were established in some tests. However, the in-
terpretation of this analysis only makes sense if, in general, there is a statistical-
ly significant difference in multidimensional space between sub-samples.

In the applied system of variables for estimating criteria of entrance-exam sys-
tem, based on points earned, multivariate analysis (MANOVA) did not confirm
the expected assumption that the two groups of participants significantly
differ.



* Among all applied variables to assess the success (using a point system)
in the qualification part of the entrance examination (general criteria) to
the samples differences most contribute the variables for the evaluation
of the success of the group of subjects relevant to the study (UGOP), then
the variable for the evaluation of the total number of points, collected on the
base of criteria for assessing the success of previous education (UBRB)
and at the end the variable for assessing the overall success of previous educa-
tion (OUPO).

»  Within the other variables applied to testing specific skills-SPEC (in the classi-
fication part of the entrance examination) PLIV-Swimming (p = 0.061),
and ATLE-Field Athletics (p = 0.386) is not statistically significant differentiate
successful from unsuccessful candidate to study physical education.

* Analysis of the Original scores provided adequate indicators, in terms
of the general assessment of achievements, among the successful and unsuc-
cessful candidates, in some parts of the entrance examination, within particular
variables to assess specific part of entrance-exam.

*  However, applied MANOVA, again indicates that there are no statistically sig-
nificant differences between accepted and rejected candidates (F = 1.368,
p=0.352).

e The test applied in the frame of ANOVA (F-test and t-test), and Ranks analysis
of variance (Kruskal-Wallis’s test) indicated that among each specific discipli-
ne (to assess the extent of adoption of appropriate techniques), there are tests
that do not sufficiently discriminate successful from unsuccessful candidates:
RUKI1 (p=0.107); KOS3 (p = 0.153); ODB2 (p = 0.102); ODB3 (p = 0.097);
RSG2 (p = 0.213); ATL1 (p = 0.461); ATL2 (p = 0.712); ATL3 (p = 0.299);
SPG2 (p =0.240); RIT3 (p=0.311).

*  Generally, it is possible to conclude that these two models of classification
do not differentiate significantly successful and unsuccessful female applicants
on the entrance-exam for the study of Physical Education at University of Ni§
in Serbia, in the period last up 1970 to 1990.
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POROVNANI INTERAKCE CHODIDLA A OBUVI
U ZAVODNIKU SEVERSKE KOMBINACE PRI BEHU
NA LYZICH A NA KOLECKOVYCH LYZICH"

COMPARISON OF INTERACTION OF FOOT
AND FOOTWEAR OD NORDIC COMBINATED
COMPETITORS IN CROSS COUNTRY SKIING
AND ROLLER SKIING
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PETR SADEK, PAVEL SLECHTA & MATEJ CHLADEK

Fakulta pfirodovédné-humanitni a pedagogicka, Technicka univerzita v Liberci

SOUHRN

Cilem studie bylo zjistit, jaké jsou rozdily maximalnich tlakd na podlozku
pii jizdé na koleCkovych lyzich a bézeckych lyzich pifi vybrané technice jizdy
zavodnim tempem u skupiny juniorského reprezentacniho druzstva v sever-
ské kombinaci. Pro sledovani byl pouzit mobilni pedograficky systém Pedar
v kombinaci se synchronizovanym videozdznamem. Vysledky ukazaly, ze
z hlediska velikosti maximalni sily vyvijené pravou ¢i levou dolni konéetinou
u jizdy na koleckovych lyzich a bézeckych lyzich nejsou vécné ani stati-
sticky vyznamné rozdily. Zjisténé vysledky prokazaly vétsi maximalni tlak
(Peak pressure) na podlozku u béhu na bézeckych lyzich. Tento fakt souvisi i s tim,
ze na koleckovych lyzich byla delsi doba kontaktu s podlozkou. Témér u vSech
probandt se objevily rozdily mezi pravou a levou nohou, a to i v porovnani
kole¢kovych a bézeckych lyzi. Zajimavy byl také vysledek sily odrazu, kterou
lyzati pouzivaji pfi odrazu. Jeden z probandt pouzival vét§i maximalni odrazovou
silu na kole¢kovych lyzich, dalsi pak totoznou a posledni dva probandi pouzivali
vétsi odrazovou silu u jizdy na bézeckych lyzich. Dynamometrickou metodu
povazujeme z hlediska analyzy techniky jizdy na koleckovych lyzich i na
bézeckych lyzich za velmi prospésnou.

Klicova slova: dynamometrie, maximalni tlak, sila, doba kontaktu s podlozkou.
ABSTRACT

The aim of this study was to assess the differences between pressures on the pad
while roller skiing and cross country skiing. The technique selected was V2 skating,
performed at race pace. The subject measured was a group of juniors from

Tato studie byla podpotena z prostfedk specifického vyzkumu TUL pod internim ¢islem
21050.
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the national Nordic Combined team. The measurements were performed by
the mobile pedographic Pedar system in combination with a synchronised video
recording. Having considered the maximum force performed by the right or left
lower limb, the results showed that there are quite significant differences between
roller skiing and cross country skiing. The results showed a greater maximum power
(Peak pressure) on the pad while cross-country skiing. This is related to the fact that
while roller skiing, the contact with the pad was longer. For almost all subjects
tested, significant differences were noted between the right and left foot, and also
when comparing roller and cross-country skiing. Another interesting point was
the result of the rebound force used by the skiers. One of the subjects used a larger
rebound force on roller skis, another one showed identical results in both cases,
and the last two subjects used a bigger rebound force while cross-country skiing.

Key words: dynamometry, rebound, slip.
UvVoD

Bézecké lyzovani je sport s dlouholetou tradici. Metodice nacviku byla v minu-
losti v CR vé&novana velka pozornost (napt. Dvotak, Maskova & Weisshautel, 1992;
Dvorak, 1998; Gnad & Psotova, 2005). S rozvojem informacnich technologii je stale
vice prostoru vénovano biomechanickych analyzam techniky b&hu na lyZich, a to
at’ uz klasickému zpusobu béhu nebo brusleni. Na pocatku bézeckého lyZovani se
k jizde pouzivala pouze jedna technika behu na lyzich, a to klasicka technika béhu.
Az v 90. letech se zacina objevovat a rozSifovat nova technika béhu na lyzich — brus-
leni. Vyhradné tuto techniku b&éhu v soucasné dob¢ vyuzivaji predev§im biatlonisté
a zavodnici severské kombinace.

Pfi vyzkumu v lyZovani se pouzivaji rizné postupy, kombinuji se metody
biomechanické s metodami, které jsou zaméfené na sledovani zatéze organismu
(fyziologické). Klicové metody pro biomechanickou analyzu lyzafe — bézce jsou
kinematografie a dynamometrie. 3D kinematograficky zdznam analyzovali napf.
Canclini et al. (2001; 2005), Tagliabue et al. (2005), u nas pak napt. Psotova (2007).
Dynamometrickou metodu pouzili pro analyzu béhu na lyzich napi. Korvas et al.
(2012). Velmi vhodna, a proto také velmi castd, je kombinace obou téchto metod
(napt. Babiel & Neumayer, 2001; Rapp et al., 2009; Jandova, Charousek & Lukes,
2013), ktera umoznuje komplexnéj$i analyzu sledované cCinnosti. Jiné metody
poskytuji specifické informace. Elektromyografie napt. zachycuje aktivitu vybranych
svali. Studie provedené pii vrcholnych zavodech SP lyzaiti — bézcu v 90. letech
(Canclini et al., 2001) poukazaly na velké rozdily v technice jizdy u zavodnikt
svétové Spicky i zavodnikl nizsi vykonnosti, a to pfedevsim v délce skluzu. Zaroven
byla sledovana intraindividudlni variabilita techniky béhu na lyzich. Poté autofi
sleduji dalsi faktory ovlivitujici vykon. To provadéji pomoci analyzy nejlepSich
svétovych lyzaid, pii jejich maximalnim vykonu za pomoci 2D a 3D kinematické
analyzy. Také v dalSich studiich (Canclini et al., 2005) byla sledovana zména
frekvence béhu, rychlost odrazu a délka skluzu u béhu soupaz pii mistrovstvi svéta
lyzaiti — bézch. V dostupné literatufe je daleko vEtsi pozornost vénovana samotnym
bézclim na lyzich, nikoliv zdvodniktim v severské kombinaci.
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Bézci na lyzich (na tomto misté minéni také zavodnici v severské kombinaci)
velkou c¢ast ptipravy vénuji jizdé na koleCkovych lyzich, které by mély simulovat
jizdu na bézkach. Koleckové lyze vsak jsou svou stavbou velice odlisné. Stavbou
koleckovych lyzi a rozlozenim sil se zabyva Hoset et al. (2013). Spotfebou kysliku
pfi jizde€ na koleckovych lyzich se zabyva Lonsnegard et al. (2012). Kineziologickou
analyzu jizdy na bézkach a koleckovych lyzich provedli Suchy & Kra¢mar (2008),
kdyz porovnali zatizeni jednotlivych svalovych skupin pfi jizdé na bézkach a kolec-
kovych lyzich. Pocet biomechanickych studii zaméfenych na jizdu na koleckovych
lyzich neni velky. Techniku jizdy na koleckovych lyzich ve vysoké intenzité sledo-
vali Ettema et al. (2013), kdyz testovani provedli u soboru 12 zadvodniku, ktefi patii
do uzsi norské bézecké Spicky. Méteni bylo provedeno v laboratofi na specidlnim
trenazéru. Sledovanou technikou bylo oboustranné brusleni. Vysledky prokazaly vy-
znamné rozdily v technice jizdy, a to zejména v délce skluzu, intenzité behu, ale také
u prenosu hmotnosti na skluzovou lyzi u jednotlivych lyzait.

Z vyse prostudované literatury se jevi jako stale nedofeSend otazka, zda je béh
na koleckovych lyzich podobny bézeckému lyzovani z hlediska interakce chodidla
a podlozky pii oboustranném brusleni jednodobém, které se bézné uziva pii béhu
do mirného kopce.

CILE PRACE

Cilem této studie bylo u skupiny zavodnikl v severské kombinaci analyzovat
hodnoty maximalnich tlakt chodidla na podlozku pfi oboustranném brusleni jedno-
dobém pii jizdé do mirného svahu zavodni intenzitou béhu na lyzich a koleckovych
lyzich. Pfedpokladali jsme, ze sledované proménné (vrcholovy tlak na podlozku,
maximalni sila a doba kontaktu chodidla nohy s podlozkou) by mély byt shodné
s jizdou na lyzich a koleCkovych lyzich. Tento pfedpoklad jsme si stanovili z divo-
du, ze pii béhu na koleckovych lyzich a bézeckych lyzich zavodnici stravi ptiblizné
stejny cas, jelikoz koleckové lyze zaujimaji velikou ¢ast letni ptipravy lyzait bézci.

CHARAKTERISTIKA MERENI

Mefeni bylo provedeno u skupiny ¢tyt zavodnikd (vék: 16,8 + 1,48 roku; vyska:
1,74 £ 0,03 m; vaha: 61,3 + 3,49 kg) v severské kombinaci (juniorské reprezentacni
druzstvo CR) v lyzatském arealu ve Vesci (Liberec). Tito zavodnici byli z hlediska
jizdy na koleckovych lyzich zkuseni, nebot pouzivaji koleckové lyze v dobé letni
pripravy velmi Casto, a to jiz od zakovskych kategorii. ZkuSenost s béhem na lyzich
byla dana jejich zaclenénim do juniorského RD. Lyzaii po fadném rozcviceni absol-
vovali v 1ét€ 1 v zime€ 600 metrd dlouhy rovinaty okruh intenzitou odpovidajici 80 %
SF .. (maximalni srde¢ni frekvence) tak, aby se pted méienim rozjezdili. Poté nasle-
doval interval odpocinku do navratu SF k pfedzatézovym hodnotam. Pfi samotném
méfeni jeli zavodnici v severské kombinaci stometrovy tsek oboustrannym brusle-
nim jednodobym celkové tfikrat. Tento tisek byl testovan jak na koleckovych lyzich
(byly pouzity koleckové lyze Swenor Skate Elite) na podzim, tak na bézeckych
lyzich v zimé na snéhu. Sledovany usek byl stanoven do mirného kopce bez zatacek
a kazdy z probandt trat’ absolvoval zavodnim tempem béhu, pfi¢emz pred i za
sledovanym usekem byl stanoven usek na rozjezd, resp. dojezd, a Gisek do mirné-
ho kopce méli probandi za kol jet zavodni rychlosti. Pouzita byla dynamograficka
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vySetiovaci metoda v synchronizaci s pofizenym videozaznamem vybrané pohybo-
vé Cinnosti. Tim byl zajistén komplexnéjsi piistup ke zvolené problematice.
Sledovani pisobicich sil véetné casového trvani faze odrazu bylo provedeno pro-
sttednictvim snimaciho a méticiho systému Pedar (Novel, De) s nastavenou frekven-
ci snimani na 100 Hz. Vyrobcem uvadéna chyba méteni je mensi nez 7 %. Toto zafi-
zeni zaznamendva pomoci senzorti rozlozeni tlaku chodidel na podlozku (vlozku
v boté). Vlozka byla do probandovy boty vloZena proskolenymi spolupracovniky.
Kazdy ze sledovanych zavodniki pouzival pti méfeni vlastni vyzbroj a vystroj, sni-
maci stelky jsou riznych velikosti, a proto mohly byt voleny individualné pro kazdé-
ho probanda dle jeho potieby. Hodnoty byly pfenaseny pomoci kabelt do zafizeni,
ze kterého byla data pfenesena pies bluetooth synchronizaci do PC. Data, vcetné
synchronizovaného videozdznamu, byla zpracovana pomoci piislusného softwaru
(Novel, De). V souvislosti s pInénim stanoveného cile jsme se pfi analyze naméfe-
nych dat zaméfili predev§im na hodnoty maximalnich tlakd, dale na hodnoty maxi-
malni sily, ktera souvisi s odrazem a na dobu kontaktu s podlozkou. Dalsi sledovana
proménna byla celkova plocha, na které dochazi ke kontaktu chodidla nohy a pod-
lozky. V tomto ptipad¢ tedy plocha kontaktu nohy a stélky. Ke statistickému zpraco-
vani dat byl pouzit parovy t-test. Statistickd vyznamnost byla hodnocena na 5% hla-
diné vyznamnosti. Vzhledem k nizkému poctu testovanych osob jsme pro posouzeni
vyznamnosti zmén doplnili hodnoceni o vécnou vyznamnost pomoci Haysova koefi-
cientu w? (Hays, 1963), ktery je nezavisly na poétu prvkd n a vypocita se podle vzor-
ce w? = t¥/(t*+(n-1)), kde t je hodnota t-testu. Pro na$ projekt jsme stanovili hranici
vyznamnosti »? > 0,40.

VYSLEDKY

Na zaklad¢ naseho méfeni u skupiny zavodnikd v severské kombinaci jsme urcili
maximalni tlak pasobici na podlozku, reakéni silu v priibéhu jizdy a dobu trvani jizdy
po jedné lyzi. VSechny tyto sledované parametry byly zméfeny na bézZeckych
a koleckovych lyzich. Vysledky jsou uvedeny v tabulkach 1-4.

Tabulka 1
Maximalni tlak pfi jizd€ na koleckovych lyzich a bézeckych lyzich
Maximalni tlak [kPa]
Probandi (N =4) kol. lyze lyze rozdil
leva prava leva prava K-L(levd) | K-L(prava)
Proband 1 425 358 515 473 -90 -115
Proband 2 483 318 533 453 =50 -135
Proband 3 398 638 518 638 -120 0
Proband 4 360 501 488 520 -128 -191
Primér 416,1 4534 5133 5209 97,2 67,5
Smérodatna odchylka 443 126,3 16,2 71,6 30,6 58,8
Korela¢ni koeficient -0,71 -0,19 -0,92
Statistickd vyznamnost NE NE NE
Véena viznamnost o’ NE NE NE
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Tabulka 2
Maximalni sily pfi jizd¢ na koleckovych lyzich a bézeckych lyzich

Probandi (N =4) Maximalni sila [N]
kol. lyze lyze rozdil
leva prava leva prava K-L (leva) K-L (prava)
Proband 1 765 730 669 639 96 91
Proband 2 814 723 801 720 13 3
Proband 3 706 1206 935 1392 -229 -186
Proband 4 654 822 811 944 157 121
Primér 735.0 870,2 8043 923.6 —69.3 533
Smérodatnd odchylka 60.1 197.9 94.2 292.5 129.6 1073
Korelacni koeficient 045 091 0,99
Statisticka vyznamnost NE NE NE
Vécnd vyznamnost ®* NE NE NE
Tabulka 3
Plocha kontaktu chodidla nohy a stélky pfi jizdé na koleckovych a bézeckych lyzich
Probandi (N =4) Area cm?
kol. lyze lyze rozdil
leva prava leva prava K-L (leva) K-L (prava)
Proband 1 151 152 146 149 5 3
Proband 2 140 140 143 144 -3 —4
Proband 3 115 138 154 155 -39 -17
Proband 4 128 137 139 147 -12 -10
Primér 1332 141,7 145,5 148.8 123 12
Smérodatnd odchylka 13,5 63 54 42 16,7 76
Korelaéni koeficient 0,80 0,90 0,95
Statisticka vyznamnost NE NE NE
Vécnd vyznamnost o’ NE NE NE
Tabulka 4
Primérné hodnoty doby kontaktu jedné nohy pfi jizdé na koleckovych lyzich
a bézeckych lyzich
Probandi (N =4) Cas jizdy po jedné lyZi (s)
kol. lyze lyze rozdil
leva prava leva prava K-L (leva) K-L (prava)
Proband 1 1,23 1,31 1,20 123 0,04 0,08
Proband 2 0,89 0,88 0,85 0,81 0,04 0,07
Proband 3 1,08 1,10 0,90 0,96 0,18 0,14
Proband 4 1,01 0,93 0,93 0,88 0,07 0,06
Primér 1,05 1,06 0,97 0,97 0,08 0,09
Smérodatna odchylka 0,12 0,17 0,13 0,16 0,06 0,03
Korela¢ni koeficient 0,98 0,96 0,88
Statisticka vyznamnost NE NE NE
Vécna viznamnost @ NE NE NE

Jak je patrné z tabulek 1-4, hodnoty jednotlivych sledovanych parametrt se sice li-
Sily, a to predevsim v pfipadé maximalnich tlakd (tab. 1), dale v hodnotach maximalni
sily (tab. 2) a v ptipadé doby kontaktu jedné nohy s podlozkou, kterou mizeme pova-
zovat za ukazatel doby jizdy po jedné lyzi (tab. 4), avSak z tabulky 3 je vidét, ze celko-
va plocha, na které dochdzi ke kontaktu nohy se stélkou, je u koleckovych lyzi
i u lyzi velmi podobna. Probandi absolvovali shodné tseky jak v zimé na bézeckych
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lyzich, tak i v 1ét¢ na koleckovych lyzich, a pfesto se projevily velké rozdily ve srovna-
ni jizdy na bézeckych a koleckovych lyzich, a to zejména v maximalnim tlaku a sile.
Obrazek. 1 znazornuje priklad rozlozeni tlakti na podlozku pfi béhu na lyzich u vybra-
ného zavodnika v severské kombinaci.

Peak Presure KkPal Force IN] Te— Selectal

425000 357500 765310 729485 150790 152350

Obrazek 1
Priklad rozlozeni tlaku na podlozku pfi jizd€ na bézeckych lyzich zjisténé
pomoci systému Pedar

Z hodnot maximalniho tlaku (tab. 1) je vidét, ze jizda na bézeckych lyzich vykazuje
veétsi hodnoty, a to v priméru o 30 kPa u levé nohy a o 58 kPa u pravé nohy. Rozdily
vsak nebyly statisticky ani véené vyznamné. Zajimavé vysledky poté ukazuje nasleduji-
ci sledovana proménnd, kterou byla maximalni sila odrazu (tab. 2). Dva z probandi
meéli vétsi odrazovou silu na koleckovych lyzich, jeden z probandtt mél hodnoty témét
totozné a jeden z probandlt mél vétsi odrazovou silu na bézeckych lyzich. Ani zde neby-
ly rozdily vécné ani statisticky vyznamné. Také je nutné zminit, Ze nami sledovany sou-
bor byl velmi maly k tomu, abychom mobhli (alesponi z hlediska porovnani sily odrazu)
vyvozovat jednozna¢né zavery. Presto toto zjisténi bylo interpretovano pied trenéry
vybranych zavodniki a pro naslednou trenérskou praxi se jevi jako velmi pfinosné.

Vysledné hodnoty kontaktu nohy a podlozky (tab. 3) byly téméf totozné jak u jizdy
na koleckovych, tak u bézeckych lyzi a rozdily nebyly statisticky ani vécné vyznamné.
Z toho lze usuzovat, ze postaveni nohy v lyzaiské obuvi je u koleCkovych lyzi i u bé-
zeckych lyzi co do zatizené plochy téméi shodné. Poslednim sledovanym ukazatelem
byl ¢as jizdy po jedné lyzi vyjadieny v sekundach (tab. 4). Také tyto rozdily nebyly
statisticky ani vécné vyznamné, prestoze prumérna doba kontaktu jedné nohy s pod-
lozkou byla 1,05 s (shodné na levé i pravé noze) na koleckovych lyzich, u bézeckych
lyzi byla primérna délka kontaktu s podlozkou 0,97 s.

DISKUSE
Mezi lyzaiskymi odborniky je velmi diskutovana otazka vyuziti koleckovych lyzi
v obdobi letni piipravy. Na zakladé naseho Setfeni u vybrané skupiny zavodniki v se-

verské kombinaci se domnivame, ze jizda na koleCkovych lyzich se vyrazné po-
doba brusleni na lyzich. Dokonce ve vybranych parametrech, které jsme sledovali,
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jsme neodhalili statisticky ani vécné vyznamné rozdily pfi porovnani oboustranného
brusleni jednodobého do mirného svahu, prestoze drobné rozdily v absolutnich hodno-
tach naméfeny byly. V souvislosti s tim mizeme konstatovat, Ze jizda na koleckovych
lyzich je rozhodné vhodna pro letni pfipravu bézct na lyzich, coz koresponduje se
studii Ettemy et al. (2013). Podivame-li se detailnéji na jednotlivé sledované promén-
né, pak zajimavy vysledek byl v piipadé maximalni sily (tedy sily odrazu). Jeden
z probandii pouzival vétsi odrazovou silu na kole¢kovych lyzich, dalsi pak totoznou
a posledni dva probandi pouzivali vétsi odrazovou silu u jizdy na bézeckych lyzich.
Tyto nejednoznacéné vysledky ziejmé mizeme piisoudit roénimu tréninkovému cyklu,
kdy obdobi letni ptipravy je vénovano mimo jiné také rozvoji silovych schopnosti, coz
se muze projevit prave na realizaci odrazu. Jak uvadi Lindinger et al. (2001), je silovy
pad¢ zavodniki v severské kombinaci. Vzhledem k charakteru méfeni se nedomniva-
me, ze by na hodnoty sledovanych proménnych (tedy piedev§sim maximalniho tlaku
a maximalni sily) mél vyrazny vliv typ pouzité obuvi.

Na zéklad¢ uvedenych vysledkt 1ze uvazovat, zda v¢étsi sila odrazu ma za nasledek
1 delsi jizdu ve skluzu za predpokladu, ze proband mé dostatecné zvladnutou jizdu
v jednooporovém postaveni. Diky vétsi sile odrazu mutize bézec na lyzich dosahnout
vy$si rychlosti jizdy (a to nejen v jednooporovém postaveni), coz je bezesporu u za-
vodnikti Zadouci. Tato studie také prokéazala, ze koleckové lyze jsou vhodné pro tré-
nink z hlediska skluzu po jedné lyzi, kde vSichni z méfenych probandti méli delsi skluz
na koleckovych lyzich v porovnani s bézeckymi lyzemi. Z hlediska biomechaniky se
vSak nabizi otazka, zda je mozné viibec dosdhnout shody v délce skluzu na kolecko-
vych a bézeckych lyzich, jestlize je jejich konstrukce (pfedevsim jejich délka) rozdil-
na. Rozdily mezi levou a pravou nohou v tomto parametru byly u koleckovych i bé-
zeckych lyzi shodné. Zde vsak miizeme narazet na otazku laterality dolnich koncetin,
ktera vsak nebyla pfedmétem zkoumani. Analyza reakénich sil ve vztahu k lateralité
dolnich koncetin je nad ramec predkladané studie a budeme se ji vénovat v budoucich
vyzkumech provedenych na vét§im vzorku probandi.

ZAVER

Na zaklad¢ nami provedeného méfeni mizeme konstatovat, ze jizda na kolecko-
vych lyzich je z hlediska vznikajicich tlakti na irovni chodidla nohy a stélky a z hle-
diska pusobicich sil mezi nohou a podlozkou velmi podobna jizd¢ na lyzich. Pfi obou-
stranném brusleni jednodobém do mirného svahu dochazi k velmi podobné interakci
chodidla a boty u vSech sledovanych proménnych. Pfi analyze dat jsme nezjistili stati-
sticky ani vécné vyznamné rozdily v maximalnim tlaku, v maximalni sile (odrazu),
v zatézované oblasti nohy a ani v dobé¢ kontaktu nohy s podlozkou (tedy jizdy po jedné
lyzi). I pres drobné rozdily v dil¢ich parametrech mizeme povazovat jizdu na koleCko-
vych lyzich z hlediska vybranych parametri za téméf identickou s jizdou na bézec-
kych lyzich.

U sledovaného souboru probandd jsme méli moznost zaznamenat rozdily mezi
hodnotami na levé a pravé noze. Tyto rozdily nas vedou k dal§im avaham, jakym zpu-
sobem se odrazi lateralita dolnich koncetina do techniky brusleni jednotlivych zavod-
nikd. To vSak nebylo pfedmétem zkoumani v ramci této studie, avsak do budoucna se
ukazuje toto téma jako velmi nosné.
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Abychom mohli u sledovanych proménnych uvazovat o zobecnéni, pak by bylo
nezbytné provést sledovani u vétsi skupiny lyzait, a to nejen zavodnikli v severské
kombinaci, ale napf. také u lyzart bézct ¢i biatlonistt.

Dynamometrickou metodu méteni jsme jiz pouzili u minulého vyzkumu a opét se
nam potvrdilo, ze tato metoda je vhodna pro méteni a sledovani jednotlivych paramet-
rt u béhu na lyzich a kole¢kovych lyzich. V dalsich vyzkumech budeme jisté pokraco-
vat a radi bychom timto podékovali Dukle Liberec a vybéru reprezentace CR za umoz-
nénou spolupraci.

LITERATURA

BABIEL, S. & NEUMAIER, A. (2001) Studies on intra- and inter-individual variability of selected
cross-country-skiing techniques. In: Science and skiing 1. Hamburg: Kovac, 2001, pp. 299-306.
ISBN 3-8300-0287-4.

CANCLINL A. et al. (2001) 3D and 2D kinematic analysis of classical technice in elite cross country
skiers during a Word cup race (S. Caterina 1995) and Word championships Ramsau (1999).

In: Science and skiing II. Hamburg: Kovac¢, pp. 287-298. ISBN 3-8300-0287-4.

CANCLINL A. et al. (2005) 3D kinematics of double poling in classical technique of elite cross-country
skiers engaged in world championships races (1999-2003). In: Science and skiing I1I. Oxford:
Meyer & Meyer Sport, pp. 309-316. ISBN 1-84126-177-7.

CELIKOVSKY, S. (1990) Antropomotorika pro studujici télesnou vychovu. 3. vyd. Praha: SPN.

DVORAK, F., MASKOVA, L. & WEISSHAUTEL, J. (1992) Béh na lyzich. Praha: Olympia, 129 s.
ISBN 80-7033-139-9.

DVORAK, F. aj. (1998) Ceskd skola lyzovini — Béh na lyzich. Praha: SL CR. 80 s.

DYGRIN, J. aj. (2005) LyZovdni. 1. vyd. Liberec: TUL. 103 s. ISBN 80-7372-018-3.

ETTEMA, G. et al. (2013) Changes in technique after high-intensity exercise during roller ski skating.
In: MULLER, E. et al. (Eds.) Abstract of the 6nd International Congress on Science and Skiing
(p. 85). St. Christoph am Arlberg: University of Salzburg.

GNAD, T. & PSOTOVA, D. (2005) Béh na lyzich. Praha: Karolinum. 151 s.

ISBN 80-246-0995-9.

HAYS, W. (1963) Statistics for psychologists. New York: Holt.

HEGGE, A. et al. (2013) Comparison of the G3 and G4 skating techniques in cross-country skiing.
In: MULLER, E. et al. (Eds.) Abstract of the 6nd International Congress on Science and Skiing
(p. 94). St. Christoph am Arlberg: University of Salzburg.

HEIL, D. & McLAREN, J. (2013) Influence of upper and lower body sports compression garments
on markers of cross country skiing performance. In: MULLER, E. et al. (Eds.) Abstract of the 6nd
International Congress on Science and Skiing (p. 41). St. Christoph am Arlberg: University
of Salzburg.

HIGGINSON, B. & HEIL, D. (2013) Muscle adaptation while skate skiing with and without poles.
In: MULLER, E. et al. (Eds.) Abstract of the 6nd International Congress on Science and Skiing
(p. 90). St. Christoph am Arlberg: University of Salzburg.

JANDOVA, S. aj. (2013) Projev laterality dolnich kon&etin pii oboustranném brusleni jednodobému
elitni skupiny sdruzenatti. Ceska kinantropologie, 17(2), s. 47-53.

JANURA, M., ZAHALKA, F. (2004) Kinematickd analyza pohybu clovéka. 1. vyd.

Olomouc: FTK UP. 209 s. ISBN 80-244-0930-5.

KOMI et al. (1987) Pre-loading in the thrust phase in cross-country skiing. International Journal
of Sport Medicine, 8(8), pp. 48-54.

KORVAS, P. aj. (2012) Force and plantar contact area characteristics during push-off in cross-country
skiing. In: ESM 2012 Proceedings. Aalborg: Alborg University and Aalborg Hospital, p. 75.

LINDINGER, S. et al. (2001) Comparative biomechanical analysis of modern skating techniques
and special skating simulation drills on Word-class level. In: Science and skiing II. Hamburg: Kovac,
pp. 262-285. ISBN 3-8300-0287-4.

68



PSOTOVA, D. (2007) Analyza kinematografického zdznamu pohybu lyZare bézce pri oboustranném
brusleni jednodobém. Kandidatska disertacni prace. Praha: UK FTVS, 2007. 216 s.

RAPP, W. et al. (2009) Biomechanics in classical cross-country skiing — past, present and future.
In: Science and skiing IV. Oxford: Meyer & Meyer Sport, pp. 630—640.
ISBN 978-1-84126-255-0.

SANDBAKK, @. et al. (2013) Physiological determinants of sprint and distance performance level
in elite cross-country skiers. In: MULLER, E. et al. (Eds.) Abstract of the 6nd International Congress
on Science and Skiing (p. 93). St. Christoph am Arlberg: University of Salzburg.

Mgr. Jan Charousek

FP TUL, Studentska 2, 461 17 Liberec
e-mail: jan.charousek@tul.cz

69



Ceska kinantropologie 2015, vol. 19, no. 1, p. 70 —71

ecenze

Critical reviews
of professional
publications

TELESNA VYCHOVA
A ZDRAVI

PHYSICAL EDUCATION
AND HEALTH

CHIN, M. and EDGINTON, C. R.
(Eds.)

Urbana, IL: Sagamore Publishing, 2014.

Teélovychovni odbornici na celém svéte
citi spoluzodpovédnost za nastupujici pan-
demii obezity a snizujici se kondi¢ni para-
metry populace. Registruji, jak virtudlni
pocitacova zabava odlakdva mladez od
aktivniho sportu. Pohybové manko v Zi-
votnim stylu ma celou fadu negativnich
zdravotnich konsekvenci a promyslené t&-
lovychovné a sportovni programy mohou
tyto negativni trendy zvratit.

Dusledkem téchto tvah je sborniko-
va monografie, do které prispélo 109
télovychovnych odbornikii ze 67 reno-
movanych svétovych univerzit, aby ve
41 kapitolach referovali podle jednotné
osnovy, jak je situace zvladana v jejich
zemich. Monografii z publikace déla pro-
pracovana osnova jednotlivych sdéleni
a je velkou zasluhou editord, Ze se
jim podafilo autorsky kolektiv jedno-
tnym zptsobem uiidit. Ctenaf tak ma
prileZitost se seznamit se stavem feSeni
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naznacené problematiky ve vétSiné roz-
vinutych zemi. Osnova vede autory, aby
napted piehledné uvedli data o obezité
a zdatnosti, dale historicky ptehled o t&-
lesné vychové v zemi, tidaje o well-bein-
gu déti a mladeze, prehled praxe a télo-
vychovnych standardli, ptehled osnov,
modelil a komunitnich programt, véetné
vyhlidek do budoucna. Zem¢ jsou fazeny
v abecednim pofadi od Austrilie po
Venezuelu. Diky redakénimu sjednoceni
jsou vSechny piispévky velmi informa-
tivni a nékteré udivuji $iii zpracovani
a inspirativnimi pfistupy. Za Ceskou
republiku zpracoval svij dil profesor
Rychtecky z UK FTVS a jeho stat” patii
mezi nejlepsi.

V podstaté jde o télovychovné prilezi-
tosti, tj. pocet hodin telesné vychovy
na Skolach, prilezitosti ke sportovani a pod-
poru télovychovnych programi vseho
druhu, dale pak o to, aby tyto prilezitosti
byly vyuzivany, tj. aby vedly k pozitivnim
navykim v zivotnim stylu lidi, k jejich
veétsi pohybové aktivité, aby télovycho-
vné programy mely dostatecnou adherenci.
K pravidelnému sportovani se pfirozenou
cestou dostanou predevsim sportovni talen-
ti, kterym ucast ve sportu piinasi radost
a kladnou socialni odezvu. Déti obézni, ne-
Sikovné a nemotorné riskuji v telovycho-
vaych a sportovnich programech opa-
kované frustrace, a tak si svou potiebu
emotivnich prozitkd realizuji rad€ji ve vir-
tualnim elektronickém svéte. Jejich ziskani
pro télovychovné programy pfedstavuje
nejobtiznéjsi ukol pro telovychovné odbor-
niky. Pfinutit cvi¢ence ke cviceni lze jen
velmi obtizné a zpravidla to nema perspe-
ktivu. Nad@jnéjsi je vyuzit principt prozi-
tkové pedagogiky a piili§ nezdiraznovat
vykonové sportovni paradigma s jeho inte-
rindividudlnim vztahovym hodnocenim.
Vykonové podprimémé je lépe hodnotit
intraindividualné¢ a zdGraziovat osobni
vykonovy prirtstek.
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I u nas referuji uéitelé telesné vycho-
a studentech v hodinach TV. Hodné déti
hleda cesty, jak se od cvicebnich povin-
nosti osvobodit. Proto télovychovni od-
bornici hledaji cesty, jak zpestiit cvicebni
nabidku, jak ji ucinit pfistupnéjsi, finan-
emocné obohatit. VSem tém, ktefi hle-
daji v této oblasti nové cesty, mize byt
recenzovany sbornik zdrojem cennych
informaci.

Prof. PhDr. Vaclav HoSek, DrSc.
Vysoka skola télesné vychovy a sportu
PALESTRA, spol. s . 0.

Pilska 9, 198 00 Praha 14-Hostavice
e-mail: hosek@palestra.cz

ODBORNE PUBLIKACE
VYDAVANE CESKYM
OLYMPIJSKYM VYBOREM
VE SPOLUPRACI

S NAKLADATELSTVIM

MLADA FRONTA

PUBLICATIONS ISSUED BY THE
CZECH OLYMPIC COMMITTEE
IN COOPERATION WITH

THE PUBLISHING HOUSE
MLADA FRONTA

Cesky olympijsky vybor zaloZil v minu-
Iych letech novou ,,Edicni fadu COV*,
ktera by méla prinaset v $irSim zaméfeni
aktualni odborné informace. Jejim garan-
tem je Védecko-metodickd komise nové
strukturované Ceské olympijské akademie.
Od roku 2014 edice prinasi odborné publi-
kace a ucebnice urcené predevsim pro tre-
néry, ale i dalsi odborniky a zjemce.
Publikace zpravidla obsahové piesahuji

oblast jednoho sportovniho odvétvi. Jedna
se jak o preklady zahrani¢ni literatury, tak
texty Ceskych autord.

Edici tvori tii linie:

Tzv. ,,modra*“ a ,éervena™ linie vyda-
va oborové i mezioborové publikace do-
macich a zahrani¢nich autort.

Tzv. ,,zluta* linie se zaméfuje na uceb-
nice a ucebni texty.

Tteti, tzv. ,,bila* linie, je pokracova-
nim ptedchozi ,,olympijské knihovni¢-
ky“. Jejim garantem je Akademicka
sekce Ceské olympijské akademie. Profi-
luje se v tematice olympismu, filosofi-
ckych, historickych a sociologickych
problémech sportu.

Doposud v nové ustavené edici vysly
nasledujici publikace:

Bill Beswick: Zaméfeno na fotbal (2014)

Zdenék Hanik a kol.: Volejbal — uceb-
nice pro trenéry mladeze (2014)

Vladimir Zatsiorski, William Kraemer:
Silovy trénink — praxe a véda (2014)

Pfemysl Panuska: Rozvoj vytrvalost-
nich schopnosti (2014)

Antonin Plachy, Ludék Prochazka:
Fotbal —ucebnice pro trenéry déti (2014)

Jiti Suchy a kol.: Trénink ve vyssi
nadmoftské vysce (2014)

Marian Jelinek, Kamila Jetmarova:
Sport, vykon a metafyzika (2014).

Aktualné jsou pfipravovany k vydani
tituly:

Geoft Colvin: Talent nerozhoduje

Michel Dufour: Pohybové schopnosti
v tréninku: rychlost

Phil Jackson: Jedenact prstent: duse
uspéchu.

doc. PhDr. Jifi Suchy, Ph.D.
Mgr. Antonin Koc¢i
doc. PhDr. Josef Dovalil, CSc.
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ZPRAVY Z KONFERENCI

CONGRESS NEWS

EVROPSKE HRY SPECIALNICH OLYMPIAD (SOI)

SPECIAL OLYMPIC INTERNATIONAL (SOI)

V dobé od 13. do 23. zaii 2014 se v belgickych Antverpach uskutecnily Evropské
hry Specialnich olympiad (SOI). Soucasti programi kontinentalnich ¢i svétovych akci
jsou vzdy védecké konference s tematikou sportti ve Specialnich olympiadach. Bylo
tomu tak i tentokrat. Ceské hnuti Specialnich olympiad (CHSO) je do programii zapo-
jeno velmi intenzivné jiz od 90. let.

Hlavnim tématem konference v Antverpach (Gcast 37 specialistii z 9 evropskych
zemi) byla rekapitulace vysledkil vyzkumut z minulého obdobi (tj. obdobi mezi svéto-
vymi hrami v Aténach 2011 az po soucasnost). Tato etapa byla zavrSena prvni spole-
¢nou publikaci vybranych autorti mezinarodniho tymu. Kniha zde byla také ,,pokité-
na“ za pritomnosti prezidenta SOI Dr. Timothy Shrivera (viz foto a data knihy).

V dalsi diskusi se tiibila strategic vyzkumu pro dal$i obdobi a priorita témat.
Aktualni je zpracovat piehled publikovanych vyzkumu s tematikou SO, resp. mental-
niho postizeni, jejich metodik a vysledki, prezentovanych v narodnich jazycich
v Evropé, a to vcetn¢ zavéreénych praci diplomovych ¢i disertacnich. Tento mezina-
rodni ptehled, s moznosti transformace do anglictiny, by mél byt pedlozen jiz na kon-
ferenci ISAPA (International Symposium in Adapted Physical Activity) v ¢ervnu 2015
(www.isapa2015.wincol.ac.il).

Jako stézejni se nyni jevi spojeni s univerzitami, a to jak pro pokracujici vyzku-
my, tak pro nasledné ovlivnéni praxe a kvality zivota osob s mentalnim postizenim.
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Proto tato zprava, kromé obecné informace, slouzi i jako namét ¢i dokonce vyzva
pro zajemce z oblasti kinantropologie ¢i specialni pedagogiky. Blizsi informace jsou
k dispozici na www.specialolympics.cz nebo pfimo u garantky vyzkuma pro CHSO

— prof. Hany Valkové (valkova@fsps.muni.cz).

Data knihy:

HASSAN, D., DOWLING, S. & McCONKEY, R. (Eds.) Sport, Coaching and Intellectual Disability.
London and New York: Routlege, Taylor & Francis Group, 2014. ISBN (hbk) 978-0-415-73577-3
(ebk) 978-1.315-81872-6.

Z kiestu knihy — zprava: Timothy Shriver, PhD — prezident SOI, prof. Roy
McConkey — co-editor, prof. univerzity v Ulsteru, MA. Sabine Menke — feditelka
sekce SOE pro sjednocené sporty a vyzkum, prof. Hana Valkova — spoluautorka.

Prof. PhDr. Hana Valkova, CSc.
Kamenice 753/5, 625 00 Brno
e-mail: valkova@fsps.muni.cz
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CTVRTY WINGATE KONGRES

THE 4™ WINGATE CONGRESS OF EXERCISE
AND SPORT SCIENCES

Zajimava a dobfe obsazena konference s komplexnim nazvem 4 th Wingate
Congress of Exercise & Sport Sciences se odehrala ve dnech 12. — 15. 6. 2014
v univerzitnim stfedisku Wingate Institute v Izraeli. Organizatofi po piedchozich
zkusenostech volili monotematickou konferenci a v ramci oslav 70. vyro¢i vzniku
sportovni instituce ,,Wingate® $tastné zvolili kooperaci obou instituci, a to mezi
Zinman College a Wingate Institute a dalSimi partnery: medicinskym centrem
,,Meir, armadnim vyzkumnym tstavem, izraelskou fotbalovou federaci a izrael-
skym olympijskym vyborem a EGREPA (European Group for Research into Elderly
and Physical Activity). Nejpodstatnéjsi vSak bylo, Ze se dohodli o tematickém pro-
pojeni klasickych témat univerzitnich (témata biomechanicka, fyziologicka a psy-
chosocialni se zamétenim na kvalitu zivota i sportovni trénink) s tématy, zajimajici-
mi praxi (pohybové aktivity a predSkolni veék, ucitelstvi a didaktika TV, inkluze osob
s postizenim do Skolni TV i do volno¢asovych aktivit), a tématy zasStitovanymi koo-
perujicimi partnery (vojenska medicina, fyzicka piiprava a psychofyzicka odolnost,
fotbalova problematika rozhod¢ich, trenéri a tréninku a masmédia). Doslo tak k uzi-
te¢nému propojeni ekonomickému i tematickému, kdy podobna problematika, ktera
se fesi v rizném prostiedi, mohla byt prezentovana z riznych hledisek. Aktivni byla
skupina EGREPA, ktera pficlenila vlastni, jiz 13. konferenci, a prezentovala kazdo-
denni praktické workshopy pohybovych aktivit seniorti. Béhem plenarniho zasedani
EGREPA doslo ke zméné na pozici prezidenta. Misto prof. Heinze Mechlinga
(University in Muenster) bude v dalSim volebnim obdobi zastavat tuto funkci
prof. Yael Netz (Wingate Institute).

Sekce byly vhodné tematicky voleny a usporadany, piesto diky neomluvenym
ucastnikiim vznikaly (jako obvykle) ¢asové proluky. I kdyz deklarovany oficialni jazyk
byl anglictina, ani tentokrat pofadatelé neodmitli n€kolik malo sekci v hebrejsting
s podporou angli¢tiny (formou elektronického prepisu na paralelni obrazovku).
Nastesti jen prvni den. Pozvanymi fecniky pro klicova témata byli: N. Armstrong,
H. K. Hall, I. Palacios-Huerta, vSichni z Anglie, dale L. Robinson ze Skotska,
S. J. Rudzki z Australie a N. Giladi z Izraele.

Soucasti konference byla samoziejmé i podpora mladych vyzkumnikti formou
stipendia za vitézstvi v soutézi konference. Tti vitézné projekty prezentujeme v piivodnim
znéni:

1. Alex Krumer — Ariel University, Ariel, Israel:

Winning Probabilities, Weight Categories and Home Advantage in Professional
Judo

2. David Thivel — AME2P Laboratory, Clermont-Ferrand, France:

Is Energy Intake Altered by a 10-Week Aerobic Exercise Intervention in Obese
Adolescents
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3. Peter Csapo — Institute of Psychology, German Sport University, Cologne,
Germany:
The Effect of Perceived Streakiness on the Behavior of Basketball Players:
Changes in Shooting Behavior and Risk-Taking Propensity

Diky dobie fungujicimu informa¢nimu servisu (program i Gpravy prabézné prezen-
tovany na obrazovkach ve vstupni hale a u jednotlivych mistnosti) a dobrovolnikiim
(ktefi ,,delali* vynikajici atmosféru) konference probihala s dastojnosti odpovidajici
mezinarodni konferenci a 70letému vyroci vzniku Wingate institutu, ale také v pratel-
ské a vielé atmosféte. Ucastnici méli moznost prohlédnout si veskera zafizeni, labora-
tofe, sportovisté, kterymi Wingate Institute oplyva v kohezivnim kampusu (zhruba
na puli cesty mezi Tel Avivem a Netanya-ou) a stale buduje dalsi. Centrum je totiz
hlavnim centrem pro vzdélavani ve sportovnich védach a pro rozvoj sportu v Izraeli —
olympijského a paralympijského. Inspirativni je i muzeum sportu v Izraeli, umiste-
né v hlavni pfednaskové budové, samoziejmé s akcentem na zidovskou sportovni
kulturu.

Na sobotu, kdy neptichazi v uvahu zadna prace, potradatelé pfipravili zajezdy, které
si mohli ucastnici vybrat a dokoupit: Tel Aviv, Jeruzalém, Mrtvé mofte, Haifa, Jaffa.
Nikdo nelitoval. Podobné ladénou konferenci nabizeji poradatelé znovu na rok 2016
v obdobném terminu. Nejdiive vSak bude Wingate Institute hostit ucastniky 20. konfe-
rence ISAPA 2015 (International Symposium of Adapted Physical Activity), a to
v dobé od 11. do 15. 6. 2015.

Prof. PhDr. Hana Valkova, CSc.
Kamenice 753/5, 625 00 Brno
e-mail: valkova@fsps.muni.cz
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ODESLA PREZIDENTKA ICSSPE
MARGARET TALBOT

PRESIDENT MARGARET TALBOT HAS PASSED
AWAY

The President’'s Committee of the International Council of Sport Science
and Physical Education is deeply saddened to announce that its President, Professor
Margaret Talbot OBE, passed away on Tuesday 2 December 2014, following a long
illness.

Margaret Talbot was a life-long advocate and activist for equity in sport and physi-
cal education, and fought continually to defend the statutory entitlement to quality
physical education around the world. She was the author of numerous books, research
reports and international policy documents, all of which expressed her strong sympa-
thy for communities in need, for women, persons with disabilities and children.

Margaret Talbot was elected as succeeding President of ICSSPE following Gudrun
Doll-Tepper, and has led the Council from 2009 until now. Prior to this, she was Vice
President for Education from 1999 until 2008. Gudrun Doll-Tepper commented:

“I was so grateful to Margaret for all the energy, ideas and commitment she put into
the work of ICSSPE, and for making so many of our visions become reality. During
the years of my presidency Margaret was a driving force to help changing the ,Face
of ICSSPE". I was so glad that she took over this extremely responsible and challeng-
ing position and was convinced she would lead the organisation with a clear strategy
and with her heart, and so it happened. She was a leader, a researcher, a teacher — and
a good friend.”

Margaret Talbot had also been President of the International Association of Physical
Education and Sport for Girls and Women from 1997 to 2005. In addition to her vol-
untary positions, she had been Chief Executive of the Central Council of Physical
Recreation, and the Association for Physical Education, both based in the United
Kingdom. She was also Chair of the Education Committee of the International
Paralympic Committee.

Earlier in her outstanding career, Margaret Talbot had been Carnegie Research
Professor at Leeds Metropolitan University, United Kingdom, where she was also
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the Head of Sport. Before that, she had worked at Trinity and All Saints College
in Leeds. For her extra-ordinary services to physical education and sport, Margaret
Talbot was appointed an Officer of the Order of the British Empire (OBE) in 1993.

Speaking on behalf of ICSSPE’s President’s Committee and Executive
Board, Acting President Uri Schaefer said:

“Margaret will be deeply missed, among others for her visionary leadership and for
her determination. She never stopped advocating for an ethically healthy sport and for
providing opportunities for all members of society to be physically active and for chil-
dren to grow and to learn in a healthy way by enjoying participation in physical
education.”

The President’s Committee, the Executive Board, staff at the Executive
Office, and the whole ICSSPE family offer their heart-felt condolences to
Margaret Talbot’s husband, David.

Prof. PhDr. Hana Valkova, CSc.
Kamenice 753/5, 625 00 Brno
e-mail: valkova@fsps.muni.cz
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