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THE EFFECT OF SURFACE TYPE ON JUMPING PERFORMANCE IN ARTISTIC
GYMNASTICS

VLIV TYPU PODLOZKY NA ODRAZOVE SCHOPNOSTI VE SPORTOVNI GYMNASTICE

S. Adamus, P. Hedbavny, & M. Kalichova
Masarykova Univerzita, Fakulta sportovnich studii

kalichova@fsps.muni.cz

ABSTRACT

Artistic gymnastics places high demands on jumping ability and the efficient utilization of the stretch-shortening
cycle. The mechanical properties of gymnastics apparatus and surfaces may significantly influence jump
biomechanics and, consequently, the transfer of acquired abilities to sport performance. The aim of this study was to
determine the extent to which plyometric abilities developed on a hard surface are transferable to specific jumps
performed on a sprung gymnastics floor. The research sample consisted of 21 elite artistic gymnasts. Biomechanical
characteristics of jumping performance were assessed using triaxial accelerometry. Testing included repeated jumps
performed on both hard and sprung surfaces, focusing on jump frequency and maximal jump height, as well as a
comparison of biomechanical parameters between a drop jump and a forward somersault following a drop landing.
The results showed that surface type significantly affected the temporal characteristics of jumping performance. The
sprung surface resulted in longer ground contact times and altered jumping strategies. Although Reactive Strength
Index (RSI) values remained relatively stable across surfaces, no significant relationship was found between
performances on hard and sprung surfaces, indicating a high degree of surface-specific adaptation in gymnasts.
Furthermore, higher impact forces were recorded during the forward somersault compared with the drop jump.
These findings highlight the importance of surface-specific conditions in the development of jumping abilities in
artistic gymnastics and support the inclusion of both specific and general plyometric training methods within long-
term athletic development programs.

Keywords: akcelerometry; artistic gymnastics; jump performance; reactive strength

SOUHRN

Sportovni gymnastika klade vysoké naroky na uroven odrazovych schopnosti a efektivni vyuziti cyklu natazeni a
zkraceni svalll. Mechanické vlastnosti gymnastického nafadi mohou vyznamné ovliviiovat biomechaniku odrazu a
nasledné i transfer ziskanych schopnosti do sportovniho vykonu. Cilem prace bylo zjistit, do jaké miry jsou
plyometrické schopnosti ziskané na pevném povrchu pienositelné do specifickych odrazli realizovanych na
odpruzené gymnastické podlaze. Vyzkumny soubor tvofilo 21 elitnich sportovnich gymnasti. Biomechanické
charakteristiky odrazu byly hodnoceny pomoci triaxialni akcelerometrie. Méfeni zahrnovalo opakované odrazy na
pevné a pruzné podlozce zaméfené na frekvenci a maximalni vysku vyskoku a dale komparaci parametrit drop
jumpu a salta vpfed po seskoku. Vysledky ukézaly, ze typ povrchu vyznamné ovliviiuje ¢asové charakteristiky
odrazu. Na pruzné podlozce dochazelo k prodlouzeni doby kontaktu s podlozkou a zméné¢ strategie odrazu. Prestoze
hodnoty indexu reaktivni sily (RSI) ztstaly mezi podlozkami relativné stabilni, nebyla prokdzdna vyznamna
souvislost mezi vykony na pevném a pruzném povrchu, coz poukazuje na vysokou miru specifické adaptace
gymnastli na gymnastické naradi. Pfi porovnani drop jumpu a salta vptred byly zaznamenany vyssi narazové sily
béhem rotacniho prvku. Ziskané vysledky potvrzuji vyznam specifického prostfedi pro rozvoj odrazovych
schopnosti ve sportovni gymnastice a podporuji zafazeni kombinace specifického i obecného plyometrického
tréninku do dlouhodobé sportovni pfipravy.

Klic¢ova slova: akcelerometrie; odrazové schopnosti; reaktivni sila; sportovni gymnastika



OPTIMIZATION OF REQUIREMENTS FOR THE PRACTICAL ENTRANCE
EXAMINATION AT THE DEPARTMENT OF PHYSICAL EDUCATION AND SPORT,
FACULTY OF EDUCATION, UNIVERSITY OF SOUTH BOHEMIA

NAVRH OPTIMALIZACE POZADAVKU PRO PRAKTICKOU PRIJIMACI ZKOUSKU NA
KATEDRU TELESNE VYCHOVY A SPORTU PF JU

G. Bago
Jihoeska univerzita v Ceskych Budgjovicich, Pedagogické fakulta, Katedra télesné vychovy a sportu
bago@pf.jcu.cz

ABSTRACT

The aim of this study was to evaluate the current scoring standards of the practical entrance examination at the
Department of Physical Education and Sport, Faculty of Education, University of South Bohemia, and to propose
their optimization based on the current performance distribution of applicants. Retrospective data from entrance
examinations conducted in 2022-2026 were analysed. The database comprised 1,224 applicant records; valid
performances were analysed separately by sex and discipline. Year-to-year stability was assessed using each
applicant’s first chronological attempt. Revised standards were derived from empirical percentile thresholds, with
constrained discrete scoring applied to repeated pullovers. No significant year-to-year differences were found in 11
of 12 sex-by-discipline comparisons; the isolated difference in women’s swimming was small and sensitive to the
treatment of repeated applicants. Among 710 records with participation in all three sport blocks, the mean practical
score changed from 40.68 to 39.66 points out of 80, while rank order remained highly stable (Spearman’s p =
0.994). Temporal validation, using 2022-2025 for model development and 2026 as a holdout sample, yielded a
mean score of 40.44 points (95 % CI 38.23-42.65; p = 0.992). The final hybrid model provides an empirically
grounded recalibration while preserving the overall structure of the examination.

Keywords: entrance examination; performance standards; percentile scoring; physical education; temporal
validation

SOUHRN

Cilem studie bylo posoudit souc¢asné¢ bodové normy praktické ptijimaci zkousky na Katedie télesné vychovy a
sportu Pedagogické fakulty JihocCeské univerzity a navrhnout jejich optimalizaci podle aktudlniho rozloZeni
vykonnosti uchazeci. Retrospektivné byla analyzovana data z piijimacich fizeni v letech 2022-2026. Databaze
obsahovala 1 224 zaznami uchazecl; platné vykony byly analyzovany oddélené podle pohlavi a discipliny.
Meziro¢ni stabilita byla posouzena s vyuzitim prvniho chronologického pokusu kazdého uchazece. Aktualizované
normy byly odvozeny z empirickych percentilovych hranic, u vymykt s omezenym diskrétnim bodovanim. V 11
z 12 kombinaci pohlavi a discipliny nebyly zjistény statisticky vyznamné meziro¢ni rozdily; ojedinély rozdil
v plavani Zen mél maly efekt a nebyl stabilni v citlivostnich analyzach. U 710 zaznami s ucasti ve vSech tiech
sportovnich blocich se primérmné skore zménilo z 40,68 na 39,66 bodu z 80 a pofadi zlstalo vysoce stabilni
(Spearmanovo p = 0,994). Temporalni validace modelu vytvoteného z let 2022-2025 na datech z roku 2026 vedla k
pruméru 40,44 bodu (95 % CI 38,23-42,65; p = 0,992). Finalni hybridni model pfedstavuje empiricky podlozenou
rekalibraci pii zachovani celkové struktury zkousky.

Klicova slova: piijimaci zkouska; vykonové normy; percentilové hodnoceni; télesna vychova; temporalni validace



EFFECT OF SEAT HEIGHT REDUCTION ON VO:MAX AND MAXIMUM CYCLING
PERFORMANCE

VLIV SNIiZENIi VYSKY SEDLA NA VO:MAX A MAXIMALNI CYKLISTICKY VYKON
P. Bahensky, & J. Hanak
Jihoeska univerzita v Ceskych Budgjovicich, Pedagogické fakulta, Katedra t&lesné vychovy a sportu

pbahensky@pf.jcu.cz

ABSTRACT

The aim of the study was to determine whether reduced saddle height affects maximum aerobic performance,
ventilation and metabolic parameters and subjective perception of exertion in a graded cycloergometric test. Twenty
healthy recreational cyclists underwent two graded stress tests in randomised cross-design: with optimal saddle
height and saddle reduced by 10%. During the tests, VO-max, peak performance, ventilation equivalents, respiratory
quotient, heart rate, ventilation thresholds, muscle oxygenation and subjective perception of exertion were
measured. Differences between conditions were analysed using the paired t test. The reduced saddle height led to
a significant decrease in both VO:max and peak performance. Ventilation and metabolic parameters (VE, VE/VOs,
VE/VCO., RER, ventilation thresholds) did not differ significantly between conditions. The subjective perception of
exertion and pain in the lower extremities were higher with reduced saddle height. Reducing saddle height by 10%
from optimal setting negatively affects maximum aerobic performance and increases subjective exertion, while
central ventilation and metabolic responses remain unchanged. Accurate adjustment of saddle height is essential for
valid diagnostics and performance at maximum load.

Keywords: spiroergometry; cycle ergometry; maximal oxygen consumption; aerobic capacity; pedaling
biomechanice; exercise testing

SOUHRN

Cilem studie bylo uréit, zda snizena vyska sedla ovliviiuje maximalni aerobni vykon, ventilaéni a metabolické
ukazatele a subjektivni vnimani namahy pfi stupiiovaném cykloergometrickém testu. Dvacet zdravych rekreac¢nich
cyklisti absolvovalo dva stupniované zatézové testy v randomizovaném kiizovém designu: s optimalni vyskou sedla
a se sedlem snizenym o 10 %. Béhem testi byly meéfeny hodnoty VO.max, maximalni vykon, ventilacni
ekvivalenty, respiracni kvocient, srdecni frekvence, ventilacni prahy, svalovd oxygenace a subjektivni vnimani
namahy. Rozdily mezi podminkami byly analyzovany pomoci parového t testu. Snizend vyska sedla vedla
k vyznamnému poklesu VO:max i maximalniho vykonu. Ventilatni a metabolické ukazatele (VE, VE/VO.,
VE/VCO., RER, ventila¢ni prahy) se mezi podminkami vyznamné neliily. Subjektivni vnimani namahy a bolest
dolnich koncetin byly vyssi pfi snizené vysSce sedla. Snizeni vysky sedla o 10 % oproti optimalnimu nastaveni
negativné ovliviiuje maximalni aerobni vykon a zvySuje subjektivni namahu, zatimco centralni ventilacni a
metabolickd odezva zlstava nezménéna. Piesné nastaveni vysky sedla je zasadni pro validni diagnostiku i vykon pfi
maximalni zatézi.

Klicova slova: spiroergometrie; cykloergometrie; maximalni spotfeba kysliku; aerobni kapacita; biomechanika
Slapani; zatézové testovani
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EFFECT OF INSTRUMENTAL MUSIC ON BIMANUAL COORDINATION PERFORMANCE
AND ELECTRODERMAL ACTIVITY

VLIV INSTRUMENTALNI HUDBY NA VYKON V BIMANUALNI KOORDINACI
A ELEKTRODERMALNI AKTIVITU

D. BeneSova, & R. Vaviik
ZapadocCeska univerzita v Plzni, Fakulta pedagogicka, Centrum télesné vychovy a sportu

dbenesov@fpe.zcu.cz

ABSTRACT

This study examined whether instrumental music is associated with performance in a bimanual coordination task
and with electrodermal activity (EDA) in physically active young adults. Thirty-eight participants aged 18-25 years
took part in two independent experiments. In the performance experiment (n = 20; within-subject design),
participants traced a circle using a mechanical bimanual device under three conditions presented in a fixed order: no
music, calm instrumental music and motivational instrumental music. Completion time was evaluated using the
Friedman test and Wilcoxon signed-rank tests with Holm correction. Mean completion time decreased from
69.18 + 18.53 s without music to 64.03 + 13.58 s with calm music and 60.68 + 16.37 s with motivational music
(*=12.1; p = .002; Kendall’s W = .303). Motivational music differed from no music after correction
(pHolm = .025), and 17 of 20 participants improved. In the EDA experiment (n = 18), two independent groups
listened to calm or motivational music. Mean EDA was higher in the motivational group (2.0888 vs 0.4935), but the
between-group difference was not statistically significant. Motivational instrumental music was therefore associated
with faster performance; however, the fixed order of conditions may have introduced practice effects, and the EDA
findings should be considered exploratory.

Keywords: instrumental music; bimanual coordination; motor performance; electrodermal activity; arousal

SOUHRN

Studie zkoumala, zda instrumentalni hudba souvisi s vykonem v tiloze bimanualni koordinace a s elektrodermalni
aktivitou (EDA) u sportovné aktivnich mladych dospélych. Dvou nezavislych ¢asti vyzkumu se zGcastnilo 38 osob
ve véku 18-25 let. V experimentu zaméfeném na vykon (n = 20; vnitrosubjektovy design) ucastnici obkreslovali
kruznici pomoci mechanického zatizeni pro bimanualni koordinaci ve tfech podminkach s pevnym poradim: bez
hudby, s klidnou instrumentalni hudbou a s motivaéni instrumentalni hudbou. Cas dokonéeni byl hodnocen
Friedmanovym testem a Wilcoxonovymi parovymi testy s Holmovou korekci. Primérny cas se zkratil
7 69,18 £ 18,53 s bez hudby na 64,03 = 13,58 s pii klidné hudbé a 60,68 + 16,37 s pfi motivaéni hudbé (x> = 12,1;
p = 0,002; Kendallovo W = 0,303). Rozdil mezi podminkou bez hudby a motiva¢ni hudbou ztistal vyznamny i po
korekei (pHolm = 0,025); zlepsilo se 17 z 20 Gcastnikt. V experimentu s EDA (n = 18) poslouchaly dvé nezéavislé
skupiny klidnou nebo motiva¢ni hudbu. Primérma EDA byla vys$i v motivacni skupiné (2,0888 oproti 0,4935),
rozdil vSak nebyl statisticky vyznamny. Motivacni instrumentdlni hudba tedy souvisela s rychlejsim vykonem,
pevné poradi podminek vsak mohlo vyvolat efekt nacviku a vysledky EDA je tfeba povazovat za explora¢ni.

Klic¢ova slova: instrumentalni hudba; bimanualni koordinace; motoricky vykon; elektrodermalni aktivita; aktivace
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SEASONAL CHANGES IN MOTOR ABILITIES AND THEIR ASSOCIATIONS WITH
INDIVIDUAL VOLLEYBALL SKILL EFFICIENCY IN ELITE FEMALE PLAYERS: AN
EXPLORATORY STUDY

SEZONNE ZMENY MOTORICKYCH SCHOPNOSTI A ICH SUVISLOSTI S EFEKTIVITOU
HERNYCH CINNOSTI ELITNYCH VOLEJBALISTIEK: EXPLORATIVNA STUDIA

B. Bodnarova, P. Horicka, & L’. Paska
Univerzita Kons$tantina Filozofa v Nitre, Pedagogicka fakulta, Katedra telesnej vychovy a $portu

bianka.bodnarova@ukf.sk

ABSTRACT

Introduction: Motor abilities are important prerequisites for volleyball performance, but their relationship with
individual volleyball skill efficiency remains unclear. This study aimed to analyze seasonal changes in motor
abilities and individual volleyball skill efficiency and to examine the associations between these variables. Methods:
The sample consisted of 12 female players competing in the highest Slovak volleyball league. Motor testing was
conducted during the regular season, the second phase of the competition, and the playoffs of the 2024/2025 season.
The assessment included 5-m acceleration, lower-body explosive strength evaluated using the DJ, CMJ, and CMJS
tests, upper-body explosive strength, offensive and defensive agility, and abdominal muscular endurance. The
efficiency of serving, reception, setting, attacking, blocking, and digging was evaluated using Data Volley 4 based
on 17 competitive matches. Seasonal changes were analyzed using Friedman tests, while associations were
examined using panel regression with player and period fixed effects. The p-values were adjusted for multiple
testing. Results: After FDR correction, significant seasonal changes were found in 5-m sprint time (pppr =
0.012) and CMIJS height (prpr = 0.042). CMIJS height was greater during the playoffs than during both the regular
season and the second phase (pyoim = 0.010), whereas 5-m sprint time was shorter during the second phase and the
playoffs than during the regular season (Pyoim = 0.003). Individual volleyball skill efficiency did not change
significantly across the three phases. No association between motor performance indicators and individual skill
efficiency remained statistically significant after FDR correction. Conclusion: Selected indicators of lower-body
explosive strength and acceleration changed significantly throughout the season, with the greatest CMJS height
recorded during the playoffs. However, the analysis did not provide sufficient evidence of a clear association
between motor abilities and individual volleyball skill efficiency. These findings highlight the multifactorial nature
of volleyball performance and should be interpreted as exploratory because of the small sample size.

Keywords: volleyball; motor abilities; game performance; acceleration; explosive strength; competitive season

SUHRN

Uvod: Motorické schopnosti st dolezitym predpokladom volejbalového vykonu, ich vztah k efektivite hernych
¢innosti vSak nie je jednoznacny. Cielom S$tadie bolo analyzovat sezonne zmeny motorickych schopnosti a
efektivity hernych ¢innosti a preskiimat’ stivislosti medzi tymito ukazovate'mi. Metody: Vyskumny subor tvorilo 12
hracok najvyssej slovenskej volejbalovej sutaze zien. Motorické testovanie sa uskutocnilo v zakladnej Casti,
nadstavbe a play-off sezony 2024/2025. Hodnotena bola akceleracia v behu na 5 m, vybusna sila dolnych koncatin
pomocou testov DJ, CMJ a CMJS, vybusna sila hornych konéatin, ofenzivna a defenzivna agilita a silova vytrvalost’
brusného svalstva. Efektivita podania, prijmu podania, nahravky, utoku, blokovania a obrany v poli bola
vyhodnotena pomocou systému Data Volley 4 na zaklade 17 sutaznych zépasov. Sezonne zmeny boli analyzované
Friedmanovym testom, zatial ¢o suvislosti medzi premennymi boli hodnotené panelovou regresiou s fixnymi
efektmi hracky a obdobia. Hodnoty p boli upravené vzhl'adom na viacnasobné testovanie. Vysledky: Po FDR
korekcii sa vyznamne zmenil ¢as behu na 5 m (pgpr = 0,012) a vyska CMJS (pgpr = 0,042). Vyska CMJS bola
v play-off vy$3ia nez v zakladnej Gasti aj nadstavbe (pyom = 0,010), zatial’ o ¢as behu na 5 m bol v nadstavbe a
play-off kratSi nez v zakladnej Casti (Pyoim = 0,003). Efektivita sledovanych hernych &innosti sa medzi tromi
obdobiami vyznamne nemenila. Po FDR korekcii sa nepotvrdila ziadna Statisticky vyznamna suavislost’ medzi
motorickymi ukazovatelmi a efektivitou hernych Cinnosti. Zaver: Vybrané ukazovatele vybusnej sily dolnych
koncatin a akceleracnej schopnosti sa pocas sezdény vyznamne menili, pricom najvysSia vyska CMIS bola
zaznamenana v play-off. Analyza vSak neposkytla dostatoény dokaz o jednoznaénej suvislosti medzi motorickymi
schopnostami a efektivitou hernych cinnosti. Vysledky poukazuji na multifaktoridlny charakter volejbalového
vykonu a vzhl'adom na maly pocet hra¢ok by mali byt interpretované ako explorativne.

KPacové slova: volejbal; motorické schopnosti; herny vykon; akceleracia; vybusna sila; sutazna sezona
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STRESS URINARY INCONTINENCE IN CZECH FEMALE BASKETBALL PLAYERS.
SYMPTOMS, AWARENESS, AND HELP-SEEKING

STRESOVA MOCOVA INKONTINENCE U CESKYCH BASKETBALISTEK. SYMPTOMY,
INFORMOVANOST A VYHLEDANI POMOCI

L. Bolardtova
Univerzita Hradec Kralové, Pedagogicka fakulta, Katedra télesné vychovy a sportu

L.bolardtova@seznam.cz

ABSTRACT

Stress urinary incontinence (SUI) represents a common but underreported problem among female athletes
participating in high-impact sports. This contribution presents the results of two questionnaire surveys focused on
symptoms compatible with SUI, their subjectively perceived impact, awareness, and help-seeking among Czech
female basketball players. The first anonymous online survey, conducted in 2023, included 59 players from the
Women’s Basketball League aged 17-32 years. The second survey, conducted in 2026, included 111 players aged
17-36 years from different competitive levels. Both studies were based on self-reported data. Because the samples
and questionnaires differed, the results were evaluated separately and were not interpreted as a temporal
comparison. In the first survey, 25 players (42%) reported symptoms during basketball or everyday life, 33 were
unfamiliar with the term SUIL, and only 2 performed exercises aimed at preventing these difficulties. In the second
survey, 52 players (46.8%) reported involuntary urine leakage during sport at least rarely, most often during
jumping, coughing or sneezing, landing, and sprinting. Of the 53 respondents who answered the follow-up
questions, 28 (52.8%) reported shame or embarrassment, but only 9 had talked to someone about their difficulties.
Two players reported consulting a physician and two reported consulting a physiotherapist, while 25 respondents
(47.2%) were interested in receiving more information about prevention and treatment. Overall, the results of both
questionnaire surveys indicate that subjectively reported symptoms compatible with SUI are common among Czech
female basketball players, whereas awareness, active management of symptoms, and seeking professional help
remain limited. The findings point to the need for education, open communication, and destigmatization of SUI in
women’s basketball.

Keywords: stress urinary incontinence; basketball; stigma; help-seeking

SOUHRN

Stresova mocova inkontinence (SUI) pfedstavuje u sportovkyn vénujicich se high-impact sportim casty, ale
nedostateéné hlaseny problém. Prispévek prezentuje vysledek dvou dotaznikovych Setfeni zaméfenych na
symptomy kompatibilni se SUI, jejich subjektivné vnimané dopady, informovanost a vyhledani pomoci u ¢eskych
basketbalistek. Prvni anonymni online Setfeni z roku 2023 zahrnovalo 59 hragek Zenské basketbalové ligy ve véku
17-32 let. Druhé Setfeni z roku 2026 zahrnovalo 111 hracek ve véku 17-36 let z riznych soutéznich Grovni. Obé
studie vychazely ze subjektivné uvadénych udaji. Vzhledem k rozdilnym souborim a rozdilnym dotaznikim byly
vysledky hodnoceny samostatné a nebyly interpretovany jako ¢asové srovnani. V prvnim Setieni uvedlo symptomy
pii basketbalu nebo v bézném zivoté 25 hracek (42 %), 33 neznalo pojem SUI a pouze 2 provadély cvieni
zamétené na prevenci obtizi. Ve druhém Setfeni uvedlo nechtény unik moci pfi sportu alespon ziidka 52 hracek
(46,8 %), nejcasteji pii skocich, kasli nebo kychani, doskocich a sprintu. Z 53 respondentek odpovidajicich na
navazujici otazky uvedlo 28 (52,8 %) stud nebo trapnost, ale pouze 9 o obtizich s n¢kym mluvilo. Lékare i
fyzioterapeuta uvedly shodné 2 hracky, zatimco 25 respondentek (47,2 %) mélo zajem o vice informaci o prevenci a
1écbé. Souhrnné vysledky obou dotaznikovych Setfeni ukazuji, Ze subjektivné udavané symptomy kompatibilni se
SUI jsou u Ceskych basketbalistek asté, zatimco informovanost, aktivni feSeni obtizi a vyhledani odborné pomoci
zustavaji omezené. Vysledky poukazuji na potfebu edukace, oteviené komunikace a destigmatizace SUI v zenském
basketbalu.

Klic¢ova slova: stresova mocova inkontinence; basketbal; stigma; vyhledani pomoc
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QUALITY OF LIFE, PHYSICAL ACTIVITY AND THE JOY OF MOVEMENT AMONG
SLOVAK CHILDREN IN THE CONTEXT OF THE CHILDREN'S WORLDS PROJECT

KVALITA ZIVOTA, POHYBOVA AKTIVITA A RADOST Z POHYBU SLOVENSKYCH DETI
V KONTEXTE PROJEKTU CHILDREN'S WORLDS

J. Brod’ani, T. Fehérovd , & M. Czakova_

Katolicka Univerzita v Ruzomberku, Pedagogicka fakulta, Katedra telesnej vychovy a Sportu
2Univerzita Kon3tantina Filozofa v Nitre, Pedagogicka fakulta, Katedra telesnej vychovy a $portu

jaroslav.brodani@ku.sk

ABSTRACT

Physical activity is a significant factor in promoting children’s health, mental well-being, and quality of life. The
aim of the study was to determine the levels of physical activity, enjoyment of physical activity, and quality of life
among 8-year-old children and to compare the results with international data from the Children’s Worlds project
(ISCWeB 2019). The study sample consisted of 148 children aged 8 years. Data were collected using the
standardized ISCWeB questionnaire supplemented by the PAQ (Physical Activity Questionnaire) and PACES
(Physical Activity Enjoyment Scale) instruments. The data were analyzed using descriptive statistics and correlation
analysis. The results showed that the children achieved a moderate to high level of physical activity (M = 11.25, SD
= 2.61) and a high level of enjoyment of physical activity (M = 61.32, SD = 9.76). Compared to the international
results of the ISCWeB project (2019), Slovak children achieved higher scores on all monitored quality-of-life
indicators. Correlation analysis demonstrated a positive relationship between physical activity and enjoyment of
physical activity (r* = .41, p < .001). Both physical activity and enjoyment of physical activity were positively
associated with children’s quality of life, with the strongest relationships observed in the areas of leisure time
(r*=.36, p < .001), relationships with friends (r* = .35 to .36, p < .001), and personal satisfaction (r* = .32 to .42,
p <.001). These results suggest that higher levels of physical activity and positive emotional experiences of
movement significantly contribute to the subjective well-being and quality of life of younger school-age children.
However, systematic support for physical activities in school, after-school, and family settings is needed.

Keywords: physical aktivity; enjoyment of physical aktivity; quality of life; life satisfaction; younger school-age
children

SUHRN

Pohybova aktivita predstavuje vyznamny faktor podporujici zdravie, psychicki pohodu a kvalitu Zivota deti.
Cielom $tudie bolo zistit’ Groven pohybovej aktivity, radosti z pohybu a kvality zivota u deti vo veku 8 rokov a
porovnat’ ziskané vysledky s medzinarodnymi udajmi projektu Children’s Worlds (ISCWeB 2019). Vyskumny
subor tvorilo 148 deti vo veku 8 rokov. Udaje boli ziskané prostrednictvom $tandardizovaného dotaznika ISCWeB
doplneného o nastroje PAQ (Physical Activity Questionnaire) a PACES (Physical Activity Enjoyment Scale). Data
boli analyzované pomocou deskriptivne] Statistiky a korelacnej analyzy. Vysledky ukazali, ze deti dosahovali
strednu az vysS§iu Groven pohybovej aktivity (M = 11.25, SD = 2.61) a vysoku uroven radosti z pohybu (M = 61.32,
SD = 9.76). V porovnani s medzindrodnymi vysledkami projektu ISCWeB (2019) dosiahli slovenské deti vyssie
skore vo vsetkych sledovanych ukazovatel'och kvality zivota. Korelacna analyza preukdzala pozitivny vztah medzi
pohybovou aktivitou a radostou z pohybu (+* = .41, p < .001). Pohybova aktivita aj radost’ z pohybu pozitivne
saviseli s kvalitou zivota deti, pricom najsilnejSie vztahy boli zaznamenané v oblastiach travenia vol'ného Casu
(r*=.36, p <.001), vztahov s priatelmi (+* = .35 az .36, p < .001) a osobnej spokojnosti (»* = .32 az .42, p <.001).
Tieto vysledky naznacuji, Ze vySSia urovein pohybovej aktivity a pozitivne emocionalne prezivanie pohybu
vyznamne prispievaju k subjektivnej pohode a kvalite Zivota deti mladSiecho Skolského veku. Potrebna je vsSak
systematicka podpora pohybovych aktivit v $kolskom, mimoskolskom a rodinnom prostredi.

KPacové slova: pohybova aktivita; radost’ z pohybu; kvalita Zivota; zivotna spokojnost; deti mladSieho Skolského
veku
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TRENDS IN MOTOR PERFORMANCE AMONG APPLICANTS TO PARAMEDIC STUDIES:
A COMPARATIVE STUDY OF DATA FROM 2009 TO 2024

VYVOJ MOTORICKEJ VYKONNOSTI UCHADZACOV O STUDIUM URGENTNEJ
ZDRAVOTNEJ STAROSTLIVOSTI: KOMPARATIVNA STUDIA DAT Z ROKOV 2009 AZ
2024

N. Czakova!, M. Czakova!, D. Brazdilova?, M. Mankovecka?, & M. Krémar!

!Constantine the Philosopher University in Nitra, Faculty of Education, Department of Physical Education and Sport
2Constantine the Philosopher University in Nitra, Faculty of Social Sciences and Health Care Department of Clinical
Disciplines and Emergency Medicine

mkremar@ukf.sk

ABSTRACT

Admission motor tests can reveal long-term changes in applicants' physical preparedness. This retrospective
repeated cross-sectional study examined 1,269 applicants (709 women and 560 men) tested in 14 cohorts in 2009—
2019 and 2022-2024. The battery comprised the standing long jump, 2 kg medicine-ball throw, a sex-specific pull-
up-bar test (flexed-arm hang in women and pull-ups in men), sit-ups, an endurance shuttle run and, from 2010, the
4 x 10 m shuttle run. Four implausible values were treated as missing. Sex-specific annual cohort means were
regressed on calendar year using HC3 robust standard errors. Hedges' g compared 2009 with 2024; Holm correction
covered six outcomes per sex. Sit-up performance decreased in women by 0.65 repetitions per year (95% CI —1.08
to —0.21; Holm-adjusted p = 0.045; g = —0.42) and in men by 0.66 repetitions per year (95% CI —1.01 to —0.31;
adjusted p = 0.009; g = —0.65). Among men, endurance shuttle-run performance decreased by 0.86 shuttles per year
(95% CI —1.52 to —0.20; unadjusted p = 0.015), with a large 2009-to-2024 difference (63.1 vs 41.8 shuttles;
g =—1.50). Male standing long jump performance declined by 0.50 cm per year (95% CI —0.92 to —0.08; unadjusted
p = 0.024; g = —0.22). These two male trends did not remain significant after Holm correction (adjusted
p=0.073 and 0.097, respectively). No clear linear trends occurred in the remaining tests (unadjusted p > 0.075).
Thus, the data do not indicate a uniform decline in motor performance. The most consistent change was lower trunk
muscular endurance in both sexes, accompanied by a marked decline in male endurance shuttle-run performance.
Independent cohorts and missing data for 2020-2021 limit causal and continuous time-series interpretation due to
COVID period. This contribution was supported by VEGA project No. 2/0155/26, “The Effect of Regular Strength
and Endurance Training on the Quality and Physiological Demands of Cardiopulmonary Resuscitation and on
Motor Abilities in Emergency Healthcare Students.”

Keywords: paramedic applicants; motor performance; physical fitness; temporal trend; admission testing

SUHRN

Prijimacie motorické testy umoziuju sledovat dlhodobé zmeny fyzickej pripravenosti uchadzacov. Tato
retrospektivna opakovana prierezova Stidia zahiala 1 269 uchadzacov (709 zien a 560 muzov), testovanych v 14
ro¢nikoch v rokoch 2009-2019 a 2022-2024. Testova batéria obsahovala skok do dialky z miesta, hod 2 kg
medicinbalom, pohlavne Specificky test na hrazde (vydrz v zhybe u Zien a zhyby u muzov), l'ah-sed, vytrvalostny
¢lnkovy beh a od roku 2010 beh 4 x 10 m. Ro¢né priemery sa osobitne podl'a pohlavia pocitali na kalendarny rok
s pouzitim robustnych Standardnych chyb HC3. Hedgesovo g porovnalo roky 2009 a 2024; Holmova korekcia
zahfhala Sest’ ukazovatel'ov pre kazdé pohlavie. Vykon v teste I'ah-sed klesal u zien o 0,65 opakovania za rok (95 %
IS —1,08 az —0,21; Holmovou metédou korigované p = 0,045; g = —0,42) a u muzov o 0,66 opakovania za rok (95 %
IS —1,01 az —0,31; korigované p = 0,009; g = —0,65). U muzov klesal vykon vo vytrvalostnom ¢lnkovom behu o
0,86 useku za rok (95 % IS —1,52 az —0,20; nekorigované p = 0,015), pricom rozdiel medzi rokmi 2009 a 2024 bol
velky (63,1 oproti 41,8 tseku; g = —1,50). Skok do dialky z miesta u muzov klesal o 0,50 cm za rok (95 % IS —0,92
az —0,08; nekorigované p = 0,024; g = —0,22). Tieto dva trendy po Holmovej korekcii nezostali vyznamné
(korigované p = 0,073 a 0,097). V ostatnych testoch sa jednoznacné linearne trendy nepreukazali (nekorigované
p>0,075). Udaje teda nepoukazuji na plosny pokles motorickej vykonnosti. Najkonzistentnejsou zmenou bola
nizSia svalova vytrvalost’ trupu u oboch pohlavi, sprevadzana vyraznym poklesom vykonu muzov vo vytrvalostnom
¢Ilnkovom behu. Chybajice udaje za roky 2020-2021 (COVID) obmedzuju interpretaciu a hodnotenie suvislého
Casového radu. Prispevok vznikol s podporou projektu VEGA 2/0155/26 ,,Vplyv pravidelného silového a
vytrvalostného zatazenia na kvalitu a fyziologické naroky kardiopulmonalnej resuscitacie a uroveil pohybovych
schopnosti u studentov UZS*.
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FUNDAMENTAL MOTOR SKILLS IN PRESCHOOL CHILDREN BEFORE AND AFTER THE
COVID-19 PANDEMIC: A SERIAL CROSS-SECTIONAL STUDY

UROVEN ZAKLADNICH POHYBOVYCH DOVEDNOSTiI PREDSKOLNICH DETi PRED A
PO PANDEMII COVID-19: OPAKOVANA PRUREZOVA STUDIE

L. Cepicka', G. KavaliFova?, & P. Spottova’

1Jiho&eska univerzita v Ceskych Budé&jovicich, Pedagogicka fakulta, Katedra télesné vychovy a sportu
2Zapadoceska univerzita v Plzni, Fakulta pedagogicka, Centrum télesné vychovy a sportu

Icepicka@pf.jcu.cz

ABSTRACT

The aim of this study was to assess the impact of the COVID-19 pandemic on the level of fundamental motor skills
(FMS) in preschool children. Serial cross-sectional data were collected annually at 47 preschools in Pilsen, Czech
Republic, from 2018 to 2024 (excluding 2020); we compared children's performance in the pre-pandemic (2018—
2019; n = 2181) and post-pandemic (2022-2024; n = 2729) periods on 5 subtests of the “1P” motor battery using
linear mixed-effects models adjusted for age, height, and weight. The overall test score (0—30 points) declined from
a mean of 24.17 to 21.26 points (A = —2.91; a decrease of approximately 12%; p < .001). The decline was evident
across all subtests but was not uniform: it was greatest for upper- and lower-limb coordination (A = —0.94;
approximately —18%) and smallest for lower-limb ball manipulation (A = —0.45). It can therefore be assumed that
the COVID-19 pandemic period, associated with the closure of preschools and playgrounds and restricted
opportunities for children's physical activity, was associated with an overall decline in fundamental motor skills
among preschool children, with the decline not uniform across domains. These findings suggest that the restricted
opportunities for physical activity and play during the lockdown most affected the development of skills that depend
on facilities and regular practice in the school or community setting.

Keywords: fundamental motor skills; COVID-19; serial cross-sectional study; preschool children; motor
development

SOUHRN

Cilem studie bylo posoudit vliv pandemie COVID-19 na uroven zékladnich pohybovych dovednosti pfedSkolnich
deti. Sériova prifezova data byla sbirana na 47 matetskych Skoldch v Plzni v letech 2018-2024 (mimo rok 2020);
porovnévali jsme vykony déti v obdobi 2018-2019 (n = 2181) a 2022-2024 (n = 2729) v 5 subtestech motorické
baterie ,,1P“ pomoci smiSenych linearnich modelt s kontrolou véku, vysky a hmotnosti. Celkové skore v testu (0—
30 bodit) kleslo z priméru 24,17 na 21,26 bodu (A = —2,91; pokles cca o 12 %; p < 0,001). Pokles byl patrny ve
vSech subtestech, nebyl v§ak rovnomérny: nejvyrazngjsi byl u koordinace hornich a dolnich konéetin (A = —0,94;
cca —18 %), nejmensi u manipulace s micem dolnimi koncetinami (A = —0,45). Lze tedy piedpokladat, Ze obdobi
pandemie COVID-19, spojené s uzavienim matefskych $kol a hiist’ a omezenim pohybovych ptilezitosti déti, bylo
spojeno s celkovym poklesem zékladnich pohybovych dovednosti u predskolnich déti, pficemz pokles nebyl napfi¢
doménami rovnomérny. Vysledky naznacuji, Ze omezeni pohybovych a hernich ptilezitosti behem lockdownu
nejvice zasahlo rozvoj dovednosti zavislych na prostorech a vybaveni a na pravidelném nacviku ve skolnim ¢i
komunitnim prostiedi.

Klic¢ova slova: zakladni pohybové dovednosti; COVID-19; opakovana prifezova studie; piedskolni déti; motoricky
VYVOj
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PHYSICAL ACTIVITY AND BODY COMPOSITION IN CHILDREN AND ADOLESCENTS
WITH VISUAL IMPAIRMENTS: A SYSTEMATIC REVIEW

POHYBOVA AKTIVITA A TELESNE SLOZENI ZAKU SE ZRAKOVYM POSTIZENIM:
SYSTEMATICKY PREHLED

M. Dédicova, & V. Knappova
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ABSTRACT

Children and adolescents with visual impairments (VI) face unique environmental barriers that may impact their
physical activity (PA) levels and overall body composition. The objective of this systematic review was to
synthesize current evidence on the relationship between PA and anthropometric parameters in youths with VI and to
evaluate the methodological quality of existing studies. Following PRISMA guidelines, a systematic search of major
electronic databases (EBSCO, Web of Science, PubMed) was conducted for peer-reviewed articles published in the
last decade. Studies measuring both PA and body composition in this target population were evaluated. Two
reviewers independently assessed methodological quality and risk of bias. The systematic search yielded multiple
relevant primary studies meeting the inclusion criteria. The synthesis of the extracted data reveals varying levels of
methodological quality, particularly concerning the divergence between objective and subjective measurement tools.
The preliminary findings map the current trends in PA participation and their subsequent relationship with the
weight status of youths with VI, highlighting the crucial role of environmental and educational support systems. The
findings underscore the importance of distinguishing between the inherent physiological impact of visual
impairment and secondary environmental barriers. The review provides a theoretical foundation for targeted
recommendations aimed at physical educators and health professionals to foster more inclusive environments,
optimize adapted physical education, and utilize appropriate measurement instruments in future research.

Keywords: physical activity; body composition; visual impairment; obesity; systematic review

SOUHRN

Déti a dospivajici se zrakovym postizenim (ZP) celi specifickym environmentalnim bariéram, které mohou
ovliviiovat uroven jejich pohybové aktivity (PA) a celkové télesné slozeni. Cilem tohoto systematického piehledu
bylo syntetizovat soucasné diikazy o vztahu mezi PA a antropometrickymi parametry u mladeze se ZP a zhodnotit
metodologickou kvalitu stavajicich studii. V souladu s pokyny PRISMA bylo provedeno systematické vyhledavani
v hlavnich elektronickych databazich (EBSCO, Web of Science, PubMed), zaméfené na recenzované ¢lanky za
posledni dekadu. Hodnoceny byly studie métici PA i télesné slozeni u této cilové populace. Metodologicka kvalita a
riziko zkresleni byly nezavisle posouzeny dvéma recenzenty. Systematické vyhledavani identifikovalo relevantni
primarni studie splitujici kritéria pro zafazeni. Syntéza extrahovanych dat odhaluje riznou trovenn metodologické
kvality, a to zejména v souvislosti s rozdily mezi objektivnimi a subjektivnimi méficimi nastroji. Pfedbézna zjisténi
mapuji soucasné trendy v Ucasti na PA a jejich nasledny vztah k hmotnostnimu statusu mladeze se ZP, pticemz
zduraziuji klicovou roli environmentalnich a vzdélavacich podplirnych systémi. Zjisténi podtrhuji dilezitost
rozliSovani mezi fyziologickym dopadem samotného zrakového postizeni a sekundarnimi environmentalnimi
bariérami. Pfehled poskytuje teoreticky zaklad pro cilend doporuceni urCend pedagogim a zdravotnickym
pracovnikim s cilem podpofit inkluzivnéjsi prostiedi, optimalizovat aplikovanou télesnou vychovu a vyuzivat
vhodné méfici nastroje v budoucim vyzkumu.

Kli¢ova slova: pohybova aktivita; télesné slozeni; zrakové postizeni; obezita; systematicky piehled
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RELATIONSHIP BETWEEN DOMINANT SHOOTING SIDE AND SPINAL LATERAL
FLEXION IN ICE HOCKEY PLAYERS

VZTAH MEDZI DOMINANTNOU STRELECKOU STRANOU A LATEROFLEXIOU
CHRBTICE U HRACOV CADOVEHO HOKEJA

S. M. Fukas, J. Kanasova, L. Divinec, & N. Halmova
Univerzita Konstantina Filozofa v Nitre, Pedagogicka fakulta, Katedra telesnej vychovy a Sportu
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ABSTRACT

Ice hockey is characterized by a pronounced lateral dominance in stick handling and shooting actions, which
represents a specific asymmetrical adaptation stimulus for the musculoskeletal system. The purpose of this study
was to analyze the relationship between dominant shooting side and spinal lateral flexion in ice hockey players, as
well as to evaluate associations with anthropometric parameters. The research sample consisted of 27 active ice
hockey players from an extraleague team (age 27.50 £ 6.02 years; height 185.37 + 5.85 cm; body mass
87.74 + 8.98 kg; 18 left-handed and 9 right-handed shooters). The active lateral flexion range of motion and
segmental spinal mobility were assessed using the non-invasive IDIAG M360 system. Data were evaluated using the
Student's t-test, Mann—Whitney U test, Fisher's exact test, and Spearman's rank correlation coefficient (a = 0.05).
The average left lateral flexion was 26.41 + 7.03° and right lateral flexion was 28.41 £ 8.55°, with a mean absolute
asymmetry of 4.74 + 3.29°. No statistically significant differences were found between left- and right-handed
shooters in lateral flexion or segmental parameters Sac/Hip, ThSp, LSp, and Incl (all p > 0.05). Fisher's exact test
did not confirm a significant association between shooting dominance and the side of greater lateral flexion range
(p = 0.231). Correlation analysis revealed no significant relationships between age, body height, body mass, and
spinal mobility. These findings indicate that shooting dominance alone is not a decisive determinant of spinal
mobility in the frontal plane. In athletic practice, functional assessment should be comprehensive and account for
compensatory training mechanisms.

Keywords: ice hockey; shooting dominance; lateral flexion; IDIAG M360; spinal asymmetry

SUHRN

Ladovy hokej je charakteristicky vyraznou lateralnou dominanciou pri drzani hokejky a hernych ¢innostiach, ¢o
predstavuje Specificky asymetricky adaptacny stimul pre pohybovy aparat. Cielom $tadie bolo analyzovat’ vztah
medzi dominantnou streleckou stranou a rozsahom lateroflexie chrbtice u hracov l'adového hokeja a posudit
suvislosti s antropometrickymi parametrami. Vyskumny subor tvorilo 27 aktivnych hracov extraligového klubu (vek
27,50 £ 6,02 roka; vyska 185,37 + 5,85 cm; hmotnost’ 87,74 + 8,98 kg; 18 l'avakov a 9 pravakov). Rozsah aktivnej
lateroflexie a segmentalna mobilita chrbtice boli vySetrené pomocou neinvazivneho systému IDIAG M360. Ziskané
udaje boli vyhodnotené prostrednictvom Studentovho t-testu, Mannovho—Whitneyho U testu, Fisherovho exaktného
testu a Spearmanovho korelacného koeficientu (o = 0,05). Priemerna hodnota lavej lateroflexie dosiahla
26,41 + 7,03° a pravej lateroflexie 28,41 + 8,55°, pricom priemernd absolltna asymetria predstavovala 4,74 + 3,29°.
Medzi hra¢mi s lavostrannou a pravostrannou streleckou dominanciou neboli zistené Statisticky vyznamné rozdiely
v rozsahu lateroflexie ani v segmentalnych parametroch Sac/Hip, ThSp, LSp a Incl (vSetky p > 0,05). Fisherov
exaktny test nepotvrdil signifikantny vztah medzi dominantnou stranou drzania hokejky a stranou s vAa¢Sim
rozsahom lateroflexie (p = 0,231). Korelaéna analyza nepreukazala vyznamny vztah medzi vekom, vyskou ¢i
hmotnost'ou a mobilitou chrbtice. Vysledky naznacuji, ze samotna streleckd dominancia nepredstavuje rozhodujici
determinant ovplyviiujuci lateroflexiu chrbtice. Z praktického hl'adiska by funkéné vysSetrenie Sportovcov malo
zahfiiat' komplexnu diagnostiku pohybového aparatu a zohladnovat vplyv kompenzacnych mechanizmov
v tréningovom procese.

Kracové slova: l'adovy hokej; strelecka dominancia; lateroflexia; IDIAG M360; asymetria chrbtice
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DOES FATIGUE AFFECT PASSING ACCURACY IN FOOTBALL?

OVLIVNUJE UNAVA PRESNOST PRIHRAVKY VE FOTBALE?
P. Hori¢ka, J. Simonek, B. Bodnarova, & L. Paska
Univerzita Konstantina Filozofa v Nitre, Pedagogicka fakulta, Katedra telesnej vychovy a Sportu
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ABSTRACT

Introduction: The negative effect of mental fatigue on sports performance is moderated by factors like training status
and age. Trained athletes typically exhibit greater tolerance to mental fatigue but its effect on the sport-specific
performance is relatively under-researched. Objective: This study aims to investigate the effect of induced mental
fatigue on the accuracy and speed of soccer passing in soccer players. Methods: 19 male university soccer players
participated in a field study to identify the effect of two sessions of cognitive loading on the accuracy and speed of
passing. The players performed the main protocol of three bouts of the Loughborough soccer passing test (LSPT)
tasks and two bouts of 15 STROOP tasks. Results: Prolonged fatigue induced by solving mental tasks negatively
impacted the speed of passing performance. The accuracy in passing decreased with the reduced time of
performance. Conclusion: Growing physical and mental fatigue showed a cumulative effect on the performance of
passes. Correlation analysis revealed a potential relationship between the observed variables of passing test and total
time with moderate effect. The findings validate the hypothesis that prolonged fatigue owing to mental tasks has a
negative effect on the quality of passing skill in soccer players. These findings are crucial for designing training
programs that consider the consequences of both physical and mental fatigue.

Keywords: Cognitive skills; Loughborough Soccer Passing Test (LSPT); mental fatigue; Stroop test; football
players

SOUHRN

Uvod: Negativni vliv mentalni inavy na sportovni vykon ovliviuji faktory, jako jsou trénovanost a vék. Trénovani
sportovci obvykle vykazuji vyssi toleranci vici mentalni inavé, jeji vliv na specificky sportovni vykon je vSak
zkouman pomérné malo. Cil: Cilem studie bylo prozkoumat vliv navozené mentalni unavy na presnost a rychlost
prihravani ve fotbale. Metody: Terénni studie zaméfené na zjisténi vlivu dvou blokli kognitivniho zatizeni na
presnost a rychlost pfihravani se zcastnilo 19 vysokoskolskych fotbalistd. Hraci absolvovali hlavni protokol
sestavajici ze tii blokti Loughboroughského testu fotbalového pfihravani (LSPT) a dvou patnactiminutovych blokt
Stroopovych uloh. Vysledky: Prodlouzena unava navozena feSenim mentalnich uloh negativné ovlivnila rychlost
ptihravani. Piesnost piihravani se se zkracovanim Casu vykonu sniZzovala. Zavér: NarUstajici télesnd a mentalni
unava méla kumulativni vliv na vykon pfihravani. Korelacni analyza odhalila mozny vztah mezi sledovanymi
proménnymi testu pfihrdvani a celkovym ¢asem se stfedné velkym ulinkem. Zjisténi potvrzuji hypotézu, zZe
prodlouzena unava vyvolana mentalnimi tikoly negativné ovliviiuje kvalitu prihravkové dovednosti fotbalisti. Tato
zjisténi jsou dulezita pfi tvorbé tréninkovych programu, které zohlednuji dasledky télesné i mentalni tinavy.

Kli¢ova slova: kognitivni schopnosti; Loughboroughsky test fotbalového piihravani (LSPT); mentalni unava;
Strooptv test; vysokoskolsti hraci
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PREVALENCE OF SHORTENED AND WEAKENED MUSCLE GROUPS IN OLDER
SCHOOL-AGE PUPILS

PREVALENCE ZKRACENYCH A OSLABENYCH SVALOVYCH SKUPIN U ZAKU
STARSIHO SKOLNIHO VEKU

A. Izakova, M. Slovakova, & M. Mandzakova

"Faculty of Sports Science and Health, Matej Bel University in Banska Bystrica, Slovakia

andrea.izakova@umb.sk

ABSTRACT

Muscle weakness and shortening during childhood may contribute to impaired posture and movement patterns. This
study aimed to determine the prevalence of weakened and shortened muscle groups in fifth- and sixth-grade
elementary school students and to compare findings by sex and grade level. The study sample consisted of 72
students aged 11-12 years from Janka Kral'a Elementary School in Liptovsky Mikulas, Slovakia (36 girls, 36 boys).
Girls had a mean age of 11.53 &+ 0.56 years, height of 152.81 £ 7.31 cm, body mass of 44.02 + 10.33 kg, and BMI of
18.70 £ 3.49 kg/m?; corresponding values for boys were 11.78 + 0.78 years, 158.58 + 8.66 cm, 46.02 + 16.31 kg,
and 19.95 + 5.43 kg/m?. Students from specialized sports classes were excluded. Six tests of weakened muscles and
11 tests of shortened muscles were performed. Failure to meet the prescribed norm was classified as a failed test.
Group differences were analyzed using the Mann—Whitney U test and Fisher’s exact test, with Benjamini—-Hochberg
correction for multiple comparisons. In the currently available screening records, students failed 2.91 + 2.60 norms
on average. The most frequently affected muscle groups were the scapular stabilizers (36.7%), right hip abductors
(31.6%), and hip flexors/rectus femoris (29.1%). Boys demonstrated significantly more failed norms than girls
(4.05+ 293 vs. 1.74 = 1.53; U = 1157.5, p < .001, r = .484), including more shortened-muscle failures
(2.30£2.05 vs. 0.77 £ 0.84; p < .001). At least one failed norm occurred in 92.5% of boys and 69.2% of girls
(p = .010; OR = 5.48). Fifth graders had more total failures than sixth graders (3.38 = 2.39 vs. 2.60 £ 2.72), although
the difference was not statistically significant (p = .053). Left knee-flexor failure was more frequent in fifth than
sixth graders (40.6% vs. 10.6%; p = .003; OR = 5.75; FDR-adjusted q = .044). Muscle-function deficits were
common, with boys showing a significantly less favorable profile than girls. Grade-related differences were smaller,
although fifth graders demonstrated more frequent knee-flexor deficits.

Keywords: muscle imbalance; shortened muscles; weakened muscles; school-age pupils; prevalence.

SOUHRN

Svalova slabost a zkraceni svald v détském veéku mohou pfispivat k porucham drzeni téla a pohybovych stereotypt.
Cilem této studie bylo zjistit vyskyt oslabenych a zkracenych svalovych skupin u zaki 5. a 6. ro¢niku zakladni Skoly
a porovnat vysledky podle pohlavi a ro¢niku. Vyzkumny soubor tvofilo 72 zakd ve véku 11-12 let ze Zakladni
Skoly Janka Krala v Liptovském Mikulasi na Slovensku (36 divek a 36 chlapch). Primérny v&k divek byl
11,53 + 0,56 roku, télesna vyska 152,81 + 7,31 cm, télesna hmotnost 44,02 + 10,33 kg a BMI 18,70 + 3,49 kg/m?.
U chlapcti byly odpovidajici hodnoty 11,78 + 0,78 roku, 158,58 + 8,66 cm, 46,02 + 16,31 kg a 19,95 £+ 5,43 kg/m>.
Zaci specializovanych sportovnich tfid byli ze studie vylougeni. Bylo provedeno Sest testli zam&fenych na oslabené
svaly a 11 testli zaméfenych na zkracené svaly. Nesplnéni stanovené normy bylo hodnoceno jako neuspésny test.
Rozdily mezi skupinami byly analyzovany pomoci Mannova—Whitneyho U testu a Fisherova exaktniho testu
s Benjaminiho—Hochbergovou korekci pro vicenasobnd porovnani. V aktudlné¢ dostupnych screeningovych
zaznamech zaci v priméru nesplnili 2,91 + 2,60 hodnocenych norem. Nejcastéji byly postizeny stabilizatory lopatky
(36,7 %), pravostranné abduktory kycelniho kloubu (31,6 %) a flexory kycelniho kloubu / m. rectus femoris
(29,1 %). Chlapci nesplnili vyznamné vice norem nez divky (4,05 £ 2,93 vs. 1,74 = 1,53; U = 1157,5; p < 0,001;
r=0,484), véetn¢ vyssiho poctu nesplnénych norem u zkracenych svali (2,30 £+ 2,05 vs. 0,77 = 0,84; p < 0,001).
Alespoii jedna nesplnéna norma byla zjisténa u 92,5 % chlapci a 69,2 % divek (p = 0,010; OR = 5,48). Zaci 5.
ro¢niku vykazovali vyssi celkovy pocet nesplnénych norem nez zZaci 6. ro¢niku (3,38 + 2,39 vs. 2,60 + 2,72), tento
rozdil vSak nebyl statisticky vyznamny (p = 0,053). Nesplnéni normy u levostrannych flexori kolenniho kloubu
bylo cast&jsi u zakt 5. nez 6. ro¢niku (40,6 % vs. 10,6 %; p = 0,003; OR = 5,75; FDR-korigované q = 0,044).
Poruchy svalové funkce byly v hodnoceném souboru casté, ptiCemz chlapci vykazovali vyznamné méné ptiznivy
profil nez divky. Rozdily mezi ro¢niky byly mensi, ackoli u zakt 5. ro¢niku byl Castéji zaznamenan deficit flexort
kolenniho kloubu.

Klicova slova: svalova nerovnovaha; zkracené svaly; oslabené svaly; zaci Skolniho véku; prevalence
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THE EFFECT OF TANDEM PHYSICAL EDUCATION FIVE TIMES PER WEEK ON
CARDIORESPIRATORY FITNESS IN PRIMARY SCHOOL CHILDREN

VLIV TANDEMOVE VYUKY TV 5X VTYDNU NA UROVEN KARDIORESPIRACNI
ZDATNOSTI U DETI MLADSIHO SKOLNIHO VEKU

K. Jahodova
Univerzita Karlova, Fakulta télesné vychovy a sportu, Katedra spole¢enskovédniho zakladu v kinantropologii

klara.jahodova@ftvs.cuni.cz

ABSTRACT

Cardiorespiratory fitness reflects the body's capacity for oxygen uptake, transport, and utilization during prolonged
physical activity and constitutes one of the fundamental components of health-related physical fitness. In children
and adolescents, higher levels of cardiorespiratory fitness are associated with a lower risk of overweight and obesity,
as well as with more favourable indicators of physical and mental health. However, the results of nationwide
physical fitness testing of pupils in the Czech Republic (2022/2023) indicated low levels of endurance fitness, with
the 20-m shuttle run test ranking among the poorest-performing components of the assessment. Therefore, the aim
of this study was to assess the effect of tandem teaching in physical education on cardiorespiratory fitness in
primary school children. This longitudinal quasi-experimental study involved 305 third-grade pupils divided into
three groups: an experimental group receiving tandem teaching in physical education five times per week (n = 78), a
semi-experimental group receiving tandem teaching in physical education twice per week (n = 89), and a control
group receiving standard physical education (n = 138). Cardiorespiratory fitness was assessed using the 20-m shuttle
run test. After one year of intervention, performance improved in all three groups, with largest improvements
observed in the experimental group, followed by the control group. However, differences in the magnitude of
change between groups were relatively small. This finding may be related to the focus of the intervention program,
which primarily emphasizes the development of motor competence, game-based physical activities, and the
promotion of a positive relationship with physical activity, rather than the targeted development of the endurance
component of physical fitness.

Keywords: cardiorespiratory fitness; 20-m shuttle run test; tandem teaching, physical education

SOUHRN

Kardiorespiracni zdatnost vyjadfuje schopnost organismu pfijimat, transportovat a vyuzivat kyslik b&hem
déletrvajici pohybové aktivity a patii mezi zékladni slozky zdravotné orientované télesné zdatnosti. Jeji vyssi tiroven
je u déti a dospivajicich spojovana s niz$im rizikem nadvahy a obezity a pfiznivéjSimi ukazateli fyzického i
dusevniho zdravi. Vysledky celorepublikového testovani télesné zdatnosti zaki v Ceské republice (2022/2023) viak
poukézaly na nizkou troven vytrvalostni zdatnosti, pficemz 20m vytrvalostni ¢lunkovy béh patfil mezi nejhiiie
hodnocené casti testovani. Cilem studie proto bylo posoudit vliv tandemové vyuky télesné vychovy na
kardiorespiracni zdatnost déti mladsiho Skolniho véku. Jednalo se o longitudinalni kvaziexperimentalni studii, do niz
bylo zahrnuto 305 zaka tfetich tfid rozdélenych do tii skupin: experimentalni skupina s tandemovou vyukou 5x
tydné (n = 78), semiexperimentalni skupina s tandemovou vyukou 2x tydné (n = 89) a kontrolni skupina se
standardni vyukou télesné vychovy (n = 138). Kardiorespirani zdatnost byla hodnocena pomoci 20m
vytrvalostniho ¢lunkového béhu. Po jednom roce intervence se vykon zlepsil ve vSech sledovanych skupinach,
pfic¢emZ nejveétsi zména byla zaznamenana v experimentalni a nasedné kontrolni skupiné. Rozdily ve zmén¢ mezi
skupinami vSak nebyly vyrazné. Tento vysledek muze souviset se zamétenim intervenc¢niho programu, ktery klade
diraz ptedevsim na rozvoj motorickych kompetenci, herné orientované pohybové ¢innosti a posilovani pozitivniho
vztahu k pohybové aktivité, nikoli na cileny rozvoj vytrvalostni slozky télesné zdatnosti.

Klic¢ova slova: kardiorespiracni zdatnost; 20m vytrvalostni ¢lunkovy béh; tandemova vyuka, télesna vychova
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PRACTICE-TO-GAME LOAD TRANSFER IN UNIVERSITY ICE HOCKEY

PRENOS ZATAZENIA Z TRENINGU DO ZAPASU V UNIVERZITNOM CADOVOM HOKEJI
M. Janik, & O. Mudrikova
Univerzita Mateja Bela v Banskej Bystrici, Fakulta telesnej vychovy, $portu a zdravia

marek.janik@umb.sk

ABSTRACT

This study examined whether the training process of a university ice hockey team prepares players for the physical
demands of competitive match play (Practice-to-Game Transfer). External load was monitored in 20 players (14
forwards, 6 defensemen) of the UMB Hockey Team using a combined LPS/IMU tracking system (DRIVE Hockey
Analytics) across two competitive matches, one on-ice test, and four training sessions. Active Load (AL) and Active
Load per minute (AL/min) were used to separately quantify volume and intensity of external load, with player as the
unit of analysis to avoid pseudoreplication. Match intensity (20.37 = 1.52 AL/min) was significantly higher than
training intensity (18.01 £+ 0.60 AL/min; paired t-test, t(13) = 6.28, p <.001, Cohen's d = 1.68). Defensemen showed
a moderately-to-largely higher match intensity than forwards (d = 0.70), though this did not reach statistical
significance at the available sample size (p = .237). Training-to-match transfer differed by metric: volume of work
correlated moderately (r = .46, p = .10), while intensity showed virtually no relationship (r = .08). These findings
suggest that the current training process does not replicate match-play intensity, and that volume and intensity of
load transfer independently — a distinction with direct implications for training prescription.

Keywords: ice hockey; external load; practice-to-game transfer; LPS/IMU tracking; training intensity

SOUHRN

Tato studie zkoumala, zda tréninkovy proces univerzitniho hokejového tymu pfipravuje hrace na fyzické naroky
soutézniho zapasu (Practice-to-Game Transfer). Externi zatiZzeni bylo sledovano u 20 hracu (14 Gto¢nikt, 6 obranct)
tymu UMB Hockey Team pomoci kombinovaného LPS/IMU systému (DRIVE Hockey Analytics) béhem dvou
soutéznich zapast, jednoho on-ice testovani a Ctyf tréninkovych jednotek. K oddélenému vyjadfeni objemu a
intenzity zatizeni byly pouzity metriky Active Load (AL) a Active Load za minutu (AL/min), pficemz jednotkou
analyzy byl hrac, aby se ptedeslo pseudoreplikaci. Intenzita zatizeni v zapase (20,37 + 1,52 AL/min) byla statisticky
vyznamné vyss§i nez v tréninku (18,01 £+ 0,60 AL/min; parovy t-test, t(13) = 6,28; p < 0,001; Cohenovo d = 1,68).
Obranci dosahovali v zdpase vyssi intenzitu nez utocnici (d = 0,70), rozdil vSak pii dostupném vzorku nedosahl
statistické vyznamnosti (p = 0,237). Transfer zatizeni mezi tréninkem a zépasem se liSil podle metriky: objem prace
koreloval stfedné silné (r = 0,46; p = 0,10), zatimco intenzita prakticky vibec (r = 0,08). Vysledky naznacuji, ze
soucasny tréninkovy proces nedosahuje intenzity zapasu a Ze objem a intenzita zatizeni se pfenaseji nezavisle na
sobé.

Klicova slova: ledni hokej; externi zatiZzeni; pfenos zatizeni trénink—zapas; LPS/IMU monitoring; intenzita tréninku
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OBJECTIVE ASSESSMENT OF RIDER POSITION USING INERTIAL SENSORS

OBJEKTIVNI HODNOCENI{ JEZDECKEHO SEDU POMOCI INERCIALNICH SENZORU
Miriam Kalichova, & Katerina Touskova
Masarykova Univerzita, Fakulta sportovnich studii

kalichova@/fsps.muni.cz

ABSTRACT

Rider seat is a fundamental prerequisite for effective communication between the rider and the horse. However, its
assessment in everyday practice is largely based on the subjective evaluation of a coach or instructor. Inertial
sensors enable objective motion analysis and may contribute to a more accurate assessment of rider stability and
coordination. The aim of this study was to evaluate the effect of a single corrective intervention focused on rider
seat adjustment on trunk stability and rider—horse movement synchronisation. In addition, the study examined the
extent to which the movement patterns of less experienced riders approached a reference model established from a
group of experienced riders following the intervention. Rider movement was assessed using inertial sensors placed
on the saddle, lower back, and thorax during walk, working trot, and canter. The analysis focused on the
coordination between individual body segments and the degree of synchronisation between rider and horse
movements. The results showed that rider seat correction improved coordination between the monitored trunk
segments and enhanced rider—horse movement synchronisation. At the same time, lower variability in movement
patterns was observed among riders, indicating greater movement consistency and a more stable rider seat. The
effect of the intervention was evident across all examined gaits, with some parameters reaching statistical
significance. The findings suggest that even a short-term targeted correction can positively influence rider seat
quality. Furthermore, they support the use of inertial sensors as a valuable tool for the objective assessment of rider
stability and the effectiveness of training interventions in equestrian practice.

Keywords: horse riding; inertial sensors; movement coordination; trunk stability

SOUHRN

Jezdecky sed predstavuje zakladni predpoklad efektivni komunikace mezi jezdcem a koném. Hodnoceni jeho
kvality je v8ak v bézné praxi zaloZeno pfevazné na subjektivnim posouzeni trenéra. Inercidlni senzory umoziuji
objektivni analyzu pohybu a mohou pfispét k pfesnéjsimu hodnoceni stability a koordinace jezdce. Cilem prace bylo
posoudit vliv jednorazové tréninkové intervence zaméfené na korekci jezdeckého sedu na stabilitu trupu a
synchronizaci pohybu jezdce s koném. Soucasné bylo sledovano, do jaké miry se pohybovy projev méné zkuSenych
jezdcl po intervenci piiblizi referenénimu modelu vytvofenému na zakladé skupiny zkuSenych jezdct. Pohyb
jezdeti byl hodnocen pomoci inercidlnich senzori umisténych na sedle, bedrech a hrudniku béhem kroku,
pracovniho klusu a cvalu. Analyza byla zaméfena na vzajemnou koordinaci jednotlivych segmentli a miru
synchronizace pohybu jezdce s pohybem koné. Vysledky ukazaly, Ze po korekci sedu doslo ke zlepseni koordinace
pohybu mezi sledovanymi segmenty trupu a ke zvySeni souhry jezdce s koném. Soucasné byla zaznamenana nizsi
variabilita pohybového projevu mezi jednotlivymi jezdci, coz naznacuje vyssi konzistenci provedeni a stabilngjsi
sed. Efekt intervence byl patrny napii¢ sledovanymi chody kon¢ a v nékterych parametrech dosahl statistické
vyznamnosti. Vysledky naznacuji, Ze i kratkodoba cilena korekce mtize pozitivné ovlivnit kvalitu jezdeckého sedu.
Soucasné potvrzuji vyuzitelnost inercialnich senzor jako ndstroje pro objektivni hodnoceni stability jezdce a
efektivity tréninkovych intervenci v jezdecké praxi.

Klic¢ova slova: inercialni sensory; jezdectvi; koordinace pohybu; stabilita trupu
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THE EFFECT OF A TARGETED PHYSICAL ACTIVITY INTERVENTION ON THE
FLEXIBILITY LEVELS OF EARLY ELEMENTARY SCHOOL STUDENTS

VLIV CILENE POHYBOVE INTERVENCE NA UROVEN FLEXIBILITY ZAKU MLADSIHO
SKOLNIHO VEKU

P. Kalistova, & N. Kalabzova
Zapadoceska univerzita v Plzni, Fakulta pedagogicka, Centrum télesné vychovy a sportu

pkalisto@fpe.zcu.cz

ABSTRACT

Decreasing levels of spontaneous physical activity in children may contribute to deteriorating flexibility and a
higher incidence of muscle imbalances. The aim of this study was to evaluate the effectiveness of a targeted
stretching intervention on the level of flexibility and the degree of shortening of selected tonic muscles in primary
school pupils. The research sample consisted of 73 third-grade primary school pupils aged 8-10 years (36 boys and
37 girls). Pupils were divided into three groups with different intervention frequencies: the control group did not
perform the stretching routine, intervention group 1 completed it once a week, and intervention group 2 once every
two weeks. All pupils were medically fit to participate in the research study throughout the entire program. The
intervention took place over a period of four months during regular physical education classes. Flexibility was
evaluated using a battery of muscle tests focused on the shortening of tonic muscle groups. Methods by Luttgens
and Wells, as well as functional muscle tests according to Janda, were utilized. Baseline and final testing allowed for
a comparison of changes in the degree of shortening of the monitored muscles. Based on the baseline testing, a
specifically targeted stretching routine was created. To assess the significance of differences between groups and
between baseline and final measurements, a two-way repeated-measures ANOVA (Mixed ANOVA) was used at a
significance level of a = 0.05. Baseline measurement revealed the highest incidence of muscle shortening in the
knee and hip flexors. After the four-month intervention, flexibility improved in all intervention groups, with the
most pronounced changes recorded in the group performing stretching once a week. No significant changes were
found in the control group. The results suggest that the regular incorporation of targeted compensatory and
stretching exercises into physical education classes can be an effective tool for supporting motor development and
preventing muscle imbalances in primary school pupils. Thus, it confirms the assumption that targeted and regularly
implemented stretching exercises can positively influence the flexibility of primary school pupils, even within
regular school physical education settings. A frequency of just once a week proved to be effective and represents a
practical method for promoting healthy motor development and preventing muscle imbalances.

Keywords: flexibility; stretching; younger school age students; tonic muscle testing

SOUHRN

Snizujici se objem spontanni pohybové aktivity u déti muze piispivat ke zhorSovani flexibility a vys§imu vyskytu
svalovych dysbalanci. Cilem studie bylo zhodnotit G¢innost cilené streCinkové intervence na uroven flexibility a
miru zkraceni vybranych tonickych svali u zak mlads$iho Skolniho véku. Vyzkumny soubor tvofilo 73 zaka tretiho
roéniku zékladni $koly ve véku 810 let, z toho 36 chlapci a 37 divek. Zaci byli rozd&leni do t¥i skupin s rozdilnou
frekvenci intervence. Kontrolni skupina strecinkovou sestavu neprovadéla, intervenéni skupina 1 ji absolvovala
jednou tydné€ a intervencni skupina 2 jednou za ¢trnact dni. VSichni zéci byli po celou dobu programu zdravotné
zpusobili k Gcasti ve vyzkumném Setfeni. Intervence probihala po dobu &tyf meésici v ramci pravidelné vyuky
télesné vychovy. Uroven flexibility byla hodnocena pomoci baterie svalovych testi zaméfenych na zkraceni
tonickych svalovych skupin. Byly pouzity metodiky Luttgensové a Wellsové a funkéni svalové testy dle Jandy.
Vstupni a vystupni testovani umoznilo porovnat zmény v urovni zkraceni sledovanych sval. Na zakladé vstupniho
testovani byla vytvofena specificky zaméfena streéinkova sestava. Pro posouzeni vyznamnosti rozdili mezi
skupinami a mezi vstupnim a vystupnim meéfenim byla pouzita dvoufaktorovda ANOVA s opakovanymi méfenimi
(Mixed ANOVA) na hladin¢ vyznamnosti o = 0,05. Vstupni méfeni prokéazalo nejvyssi vyskyt svalového zkraceni v
oblasti flexorti kolenniho a kycelniho kloubu. Po ¢tyfmésicni intervenci doslo ke zlepSeni flexibility ve vSech
intervencnich skupinach, pfi¢emz nejvyrazné€j§i zmeény byly zaznamenany ve skupiné absolvujici stre¢ink jednou
tydné. U kontrolni skupiny nebyly zjistény vyznamné zmeény. Vysledky naznacuji, ze pravidelné zafazovani
cilenych kompenzacnich a protahovacich cviceni do vyuky télesné vychovy mize predstavovat efektivni nastroj
podpory pohybového rozvoje a prevence svalovych dysbalanci u zakd mladsiho $kolniho véku. Lze tak potvrdit
piedpoklad, Ze cilené a pravidelné zafazované protahovaci cvi¢eni muze pozitivné ovlivnit flexibilitu zakt mladsiho
Skolniho véku i v podminkach bézné skolni télesné vychovy. Jiz frekvence jednou tydné se ukazala jako G¢inna a
predstavuje prakticky vyuzitelny zptisob podpory zdravého pohybového vyvoje a prevence svalovych dysbalanci.

25



Klic¢ova slova: flexibilita; strecink; zaci mladsiho skolniho véku; testovani tonickych svali

26



PORTFOLIO OF MULTIMEDIA THESES IN PHYSICAL EDUCATION AND SPORT AT THE
FACULTY OF EDUCATION, UNIVERSITY OF WEST BOHEMIA IN PILSEN

PORTFOLIO MULTIMEDIALNICH KVALIFIKACNICH PRACI S TELOVYCHOVNYM
A SPORTOVNIM ZAMERENIM FPE ZCU V PLZNI

G. Kavalirova, P. §p0tt0vz’1, & P. Goth
ZapadocCeska univerzita v Plzni, Fakulta pedagogicka, Centrum télesné vychovy a sportu

petap@fpe.zcu.cz

ABSTRACT

The paper presents an e-portfolio of multimedia theses focused on physical education and sport, developed at the
Centre of Physical Education and Sport, Faculty of Education, University of West Bohemia in Pilsen.
The e-portfolio systematically collects and clearly presents selected bachelor’s and master’s theses that include
multimedia outputs applicable to the field of physical education and sport. Each thesis entry provides basic
bibliographic information, a summary in both Czech and English, and a direct link to the relevant website or other
multimedia output. The e-portfolio facilitates easy navigation through existing theses, which are classified into
categories according to their thematic focus, and makes their practical outputs accessible to students, academic staff,
and the professional community. At the same time, it serves as an informational and inspirational resource for the
development of future theses and for the practical use of multimedia materials.

Keywords: e-portfolio; theses; multimedia outputs; physical education and sport; examples of good practice

SOUHRN

Prispévek se zabyva piedstavenim e-portfolia multimedialnich kvalifikacnich praci s t€lovychovnym a sportovnim
zaméfenim realizovanych v Centru télesné vychovy a sportu na Fakult¢ pedagogické Zapadoceské univerzity
v Plzni. V e-portfoliu jsou systematicky shromazdéné a prehledné prezentované vybrané bakalarské a diplomové
prace, jejichz soucasti je multimedialni vystup vyuzitelny v oblasti télesné vychovy a sportu. U kazdé kvalifika¢ni
prace jsou uvedeny zakladni bibliografické tidaje, resumé v ceském a anglickém jazyce a pfimy odkaz na ptislusné
webové stranky ¢i jiny multimedialni vystup. Vytvorené e-portfolio umoznuje snadnou orientaci v dosavadnich
kvalifikaénich pracich tfidénych do kategorii dle tematického zaméfeni a zpfistupnuje jejich praktické vystupy
studentiim, akademickym pracovnikiim i odborné vetejnosti. Soucasné piedstavuje informacni a inspiracni zdroj pro
tvorbu dalSich kvalifika¢nich praci a vyuziti multimedialnich materialti v praxi.

Kli¢ova slova: e-portfolio; kvalifikacni prace; multimedialni vystupy; télesna vychova a sport; ptiklady dobré praxe
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THE ROLE OF HEALTH-ORIENTED CONDITIONING EXERCISE IN THE
COMPREHENSIVE CARE OF ONCOLOGICAL PATIENTS

ROLE ZDRAVOTNE-KONDICNIHO CVICENI V KOMPLEXNI PECI O ONKOLOGICKE
PACIENTY

V. Knappova', A. Vokurka!, L. Cepi¢ka', G. Kavalifova', P. Kalistova!, M. D&di¢ova!, A. Mazurek', S. Strejcova?,
M. Miélkova?, S. Sipovéa?, & S. Vokurka?

1Zéapadoceska univerzita v Plzni, Fakulta pedagogicka, Centrum télesné vychovy a sportu
2Onkologicka a radioterapeuticka klinika, Centrum paliativni a podprné mediciny, LF UK a FN Plze

knappova@fpe.zcu.cz

ABSTRACT

Targeted exercise interventions are a significant component of supportive care in oncology. However, experience
with their use in unselected groups of cancer patients remains limited. Variations in health status, disease stage, and
treatment sequelae necessitate the individual tailoring of exercise loads and rigorous safety measures. This study,
approved by the Ethics Committee of the Faculty of Medicine in Pilsen (Charles University) and the University
Hospital Pilsen, evaluates a low-threshold, 12-week exercise program conducted under medical supervision; the
program runs every autumn and spring starting in September 2024 (with the final cycle concluding in May 2026).
The lessons take place weekly in small groups and last 60 minutes. A total of 22 individuals (19 women and 3 men)
were measured.. The program incorporates health- and fitness-oriented exercises complemented by individualized
physiotherapy elements. Implementation involves collaboration among experts in kinanthropology, physiotherapy,
and medicine, alongside students from the Centre of Physical Education and Sport (Faculty of Education, University
of West Bohemia), who provide individual assistance. Patients' physical fitness is assessed before and after the
intervention using the 6-minute walk test (6MWT), the Rating of Perceived Exertion (RPE) based on the Borg scale,
and maximum heart rate (HRmax). Quality of life and functional status were evaluated using the SF-36
questionnaire (specifically the Physical Functioning [PF] and Role-Emotional [RE] domains). The patients
evaluated showed statistically significant improvements in the subjective rating of perceived exertion (RPE,
p =0.031) and total distance covered (Total Distance, p = 0.019). However, maximum heart rate (HR max, p > 0.05)
showed no significant changes. Similar results were observed regarding quality of life, specifically in the physical
functioning (PF) and role-emotional (RE) domains (p > 0.05). The group format fostered a supportive and
motivating environment, offered an opportunity to share experiences, and boosted patients' confidence in their own
physical capabilities. A low-threshold, professionally supervised group program of health-oriented fitness exercises
is a feasible component of comprehensive care for patients with various oncological diagnoses. Its value lies in
combining health-focused physical intervention, an individualized approach, and the positive influence of the group.
Interdisciplinary cooperation is essential, as it promotes safety, trust, and the enjoyment of physical activity.
However, motivating patients to join physical activity programs remains an ongoing challenge.

Keywords: cancer patient, health and fitness exercise, supportive care, physical fitness, quality of life

SOUHRN

Cilené pohybové intervence jsou vyznamnym prvkem podpirné péce v onkologii. ZkuSenosti s jejich vyuzitim
u neselektovanych skupin onkologickych pacientli jsou vSak zatim omezené. Rozdilny zdravotni stav, faze
onemocnéni a nasledky 1écby vyzaduji individualni ptizptisobeni pohybové zatéze a dusledné zajisténi bezpecnosti.
Predkladana studie schvalena Etickou komisi LF UK a FN Plzeni hodnoti nizkoprahovy dvanactitydenni cvicebni
program realizovany pod lékaiskou supervizi od zaii 2024 vzdy kazdy podzim a jaro (posledni ukoncen v kvétnu
2026). Lekce probihaji kazdy tyden po dobu 60 minut v malych skupinach. Celkem bylo zméfeno 22 osob (19 Zen
a 3 muzi). Program zahrnuje zdravotné a kondi¢né zaméfena cvi¢eni doplnéna individudlnimi prvky fyzioterapie.
Na jeho realizaci spolupracuji odbornici z oblasti kinantropologie, fyzioterapie a 1ékaistvi spolecné se studenty
Centra télesné vychovy a sportu FPE ZCU, ktefi poskytuji individualni asistenci. Fyzicka zdatnost pacientd je pred a
po intervenci hodnocena pomoci Sestiminutového chodeckého testu (6MWT), subjektivni percepci zatéze (RPE) dle
Borgovy stupnice a maximalni tepovou frekvenci (HRmax). Kvalita zivota a funk¢éni status byly hodnoceny
dotaznikem SF-36 (domény PF — fyzické fungovani a RE — emocni role). U hodnocenych pacienti doslo ke
statisticky vyznamnému zlepSeni vykonu statisticky vyznamné zlepSeni u subjektivniho hodnoceni vnimaného usili
(RPE, p = 0,031), stejné tak celkové uslé vzdalenosti (Total Distance, p = 0,019). Vysledky maximalni tepové
frekvence vSak nevykazovaly vyznamné zmény (HR max, p > 0,05). Podobné tomu bylo i v ramci kvality zivota
resp. domén fyzického fungovani (PF) a role emocionalni (RE), (p > 0,05). Skupinova forma cviCeni vytvarela
podpurné a motivujici prostfedi, nabizela prostor pro sdileni zkuSenosti a posilovala divéru pacientll ve vlastni

28



pohybové schopnosti. Nizkoprahovy skupinovy program zdravotné-kondi¢niho cviceni pod odbornou supervizi je
realizovatelnou soucasti komplexni péce o pacienty s riznymi onkologickymi diagndézami. Jeho pfinos spociva
v propojeni zdravotné zamétené pohybové intervence, individualniho pfistupu a pozitivniho ptisobeni skupiny.
Zasadni podminkou je mezioborova spoluprace, kterd podporuje bezpecnost, diivéru a radost z pohybu. Pietrvavajici
vyzvou vSak zlistava motivace pacientil ke vstupu do pohybovych programi.

Klicova slova: onkologicky pacient, zdravotné-kondi¢ni cvi¢eni, podpirna péce, fyzicka zdatnost, kvalita zivota
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RELATIVE AGE EFFECT AND ANAEROBIC PERFORMANCE IN CZECH ELITE ICE
HOCKEY PLAYERS

RELATIVNI EFEKT VEKU A ANAEROBNI VYKON U CESKYCH ELITNICH HOKEJISTU
M. Krajcigr', D. Marko', P. Bahensky', L. Cepic¢ka', & J. Heller?

1Jiho¢eska univerzita v Ceskych Budé&jovicich, Pedagogicka fakulta, Katedra télesné vychovy a sportu
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ABSTRACT

The Relative Age Effect (RAE) is well documented in youth sport selection; however, its association with adult
physical performance remains unclear. This study investigated whether relative age is associated with anaerobic
performance in elite adult ice hockey players. Data were obtained from 7,630 male players competing in the Czech
highest ice hockey league (Extraliga), who underwent laboratory-based testing between 1997 and 2017. Anaerobic
performance was assessed using the Wingate anaerobic test, with peak power (Pmax/kg) and mean power
(Pmean/kg) selected as primary outcomes. Relative age was operationalized by birth month and birth quarter (Q1—
Q4). Differences in performance were analysed using factorial ANOVA models within the General Linear Model
framework, including birth quarter and playing position (forward, defender, goalkeeper) as fixed factors. Additional
one-way ANOVAs were conducted for month-based analyses. Results were reported as estimated marginal means
with 95% confidence intervals, partial eta squared (n?p), and Cohen’s d. No significant effects of birth month or
birth quarter were observed for peak or mean power (all p > 0.15), and effect sizes were consistently trivial. These
findings indicate that relative age does not meaningfully influence adult anaerobic performance, supporting the
interpretation of RAE as a selection-related phenomenon rather than a determinant of adult physical performance.

Keywords: relative age effect; elite ice hockey; birth month; physical performance; wingate

SOUHRN

Efekt relativniho véku (Relative Age Effect, RAE) je dobfe zdokumentovan v oblasti vybéru mladych sportovcd,
jeho vztah k fyzickému vykonu v dospélosti vSak ziistava nejasny. Cilem této studie bylo ovéfit, zda je relativni veék
spojen s anaerobnim vykonem u dospélych elitnich hokejisti. Analyzovana byla data 7 630 muzskych hraca
nejvyssi Ceské hokejové soutéze (Extraliga), ktefi absolvovali laboratorni testovani v obdobi 1996-2017. Anaerobni
vykon byl hodnocen pomoci Wingate testu, pfi¢emz jako hlavni vystupni proménné byly zvoleny maximalni vykon
(Pmax/kg) a primérny vykon (Pmean/kg). Relativni veék byl operacionalizovan podle mésice a kvartalu narozeni
(Q1-Q4). Rozdily ve vykonu byly analyzovany pomoci faktorovych ANOVA modell realizovanych v ramci
obecného linearniho modelu (GLM), kde byly jako fixni faktory zahrnuty kvartal narozeni a herni post (tocnik,
obrance, brankai). Pro analyzy podle mésice narozeni byly pouzity jednofaktorové ANOVA. Vysledky jsou
prezentovany formou adjustovanych primérd s 95% intervaly spolehlivosti, doplnénych o parcidlni eta-kvadrat
(m’p) a Cohenovo d. U zadné z hodnocenych proménnych nebyl zjistén statisticky vyznamny vliv mésice ani
kvartalu narozeni na maximalni ¢i primérny vykon (vSechny p > 0,15) a velikosti efektu byly konzistentné trivialni.
Tyto vysledky naznacuji, ze efekt relativniho véku neovliviiuje anaerobni vykon v dospélosti, a podporuji
interpretaci RAE jako selektivniho mechanismu, nikoli determinantu fyzického vykonu dospélych sportovci.

Klic¢ova slova: relativni efekt véku; elitni ledni hokej; mésic narozeni; fyzicky vykon; wingate
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THE RELATIONSHIP BETWEEN RUNNING SPEED PARAMETERS AND SPEED-
STRENGTH ABILITIES AND PHYSICAL FITNESS IN ELEMENTARY SCHOOL STUDENTS

VZTAH RYCHLOSTNYCH PARAMETROV BEHU K RYCHLOSTNO-SILOVYM
SCHOPNOSTIAM A FYZICKEJ ZDATNOSTI U ZIAKOV ZAKLADNYCH SKOL

P. Kr$ka, J. Brod’ani, & P. Kr§ka ml.
Katolicka Univerzita v Ruzomberku, Pedagogicka fakulta, Katedra telesnej vychovy a $portu

peter.krska@ku.sk

ABSTRACT

The aim of this study was to investigate the relationship between speed abilities, assessed by the 50 m sprint
performance (30 m acceleration and 20 m flying sprint), and speed-strength abilities of the lower and upper limbs
(standing long jump and medicine ball throw), as well as endurance of trunk muscles (sit-ups in 30 s), in elementary
school boys and girls aged 10-14 years. A secondary objective was to examine the relationship between sprint
performance parameters and overall physical fitness assessed using the Sitting-Rising Test (lower limb strength,
balance, flexibility, coordination, and trunk stability). The data were analysed using descriptive statistics (mean,
standard deviation, minimum, maximum, and the Shapiro—Wilk test). Differences between age groups were assessed
using the Kruskal-Wallis H test with effect size (n?), while differences between sexes were evaluated using the
Mann—Whitney U test with effect size (r). Relationships among variables were examined using Spearman’s rank
correlation coefficient (rs). No statistically significant differences between boys and girls were found in the
monitored tests (p = n.s.). With increasing age, children demonstrated significant improvements in speed and speed-
strength abilities (p < .05, n? > .06), whereas the greatest changes were observed in anthropometric characteristics
(p <.01, n? > .14). Significant relationships between speed and speed-strength abilities were confirmed in both boys
and girls. The strongest associations were observed among the sprint performance tests (r; = .88—.99, p <.01), while
the standing long jump emerged as the strongest determinant of sprint performance (r; = .48—-.93, p < .05). The
medicine ball throw and sit-up test showed only partial and less consistent relationships with sprint parameters. The
Sitting-Rising Test demonstrated predominantly weak or non-significant associations with sprint performance. Only
in the groups of 10-year-old girls and 12- and 13-year-old boys were moderate to strong correlations found between
the standing-up phase and the total Sitting-Rising Test score and sprint performance (r; = —.77 to —46, p < .05).
Sprint performance in elementary school students is primarily determined by the level of lower-limb explosive
strength and by the interrelationship among sprint-specific abilities. The Sitting-Rising Test is not a stable predictor
of sprint performance; rather, its association with sprint parameters appears to be supplementary and varies
considerably across age groups. The findings further suggest that speed development during middle childhood
should primarily focus on training explosive strength and sprint performance, in accordance with the sensitive
periods of motor development and the principles of the Long-Term Athlete Development (LTAD) model.

Keywords: speed; explosive strength; physical fitness; relationships; boys; girls

SUHRN

Cielom Sstadie bolo poukazat' na vztah medzi rychlostnymi schopnostami meranymi vykonom v behu na 50m
(akceleracia na 30m a maximalna rychlost 20m letmo) a rychlostno-silovymi schopnostami dolnych a hornych
koncatin (skok do dialky z miesta a hod medicinbalom), resp. brusno-bederného svalstva (Lah sed / 30s) u ziakov
aziatok ZS vo veku 10-14 rokov. Sekundarne sleduje vztah rychlostnych parametrov s celkovou fyzickou
zdatnostou meranou Sitting-Rising Testom (sila dolnych koncatin, rovnovéaha, flexibilita, koordinéciu a stabilitu
trupu). Udaje st prezentované popisnymi $tatistikami (M, SD, Min, Max, Shapiro-Wilk test H). Rozdiely medzi
testami z pohl'adu veku boli posidené Kruskal Wallis Testom H, koeficientom effect size #? a medzi pohlaviami
Mann-Whitney U testom, koeficientom effect size r. Vztahy medzi premennymi Spearmanovym koeficientom rs.
V sledovanych testoch sa medzi chlapcami a dievatami nepreukazal Statisticky vyznamny rozdiel (p = n. s.).
S pribudajicim vekom sa u deti vyraznejsie zlepSuji najmd rychlostné a rychlostno-silové schopnosti (p < .05,
n?>.06), pricom najvyraznejsie zmeny sa tykaju telesnych parametrov (p < .01, #?>.14). U chlapcov aj dievc¢at sa
potvrdil vyznamny vztah medzi rychlostnymi a rychlostno-silovymi schopnost’ami. NajsilnejSie vizby sa objavili
medzi jednotlivymi Sprintérskymi testami (r; = .99 - .88, p < .01), pricom skok do dialky z miesta bol
najvyraznej$im determinantom rychlosti behu (r; = .93 - .48, p < .05). Hod medicinbalom a 'ah-sed vykazovali len
¢iastocné a menej konzistentné vézby so Sprintérskymi parametrami. Sitting-Rising Test preukazal k parametrom
rychlosti prevazne slabé az nevyznamné vztahy. Iba v subore 10 rocnych dievcat, resp. 12 a 13 ro¢nych chlapcov sa
objavili stredne silné az silné korelacie (7, -.77 az -.46; p <.05) s vykonom v Sprinte a to vo faze vztyku a celkového
hodnotenia SRT. Rychlostny vykon ziakov zakladnych §kol je podmieneny predovSetkym uroviiou explozivnej sily
dolnych koncatin a vzajomnou prepojenostou Sprintérskych schopnosti. Sitting-Rising Test nie je stabilnym
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prediktorom rychlostného vykonu, jeho vztah k Sprintérskym parametrom je skor doplnkovy a v jednotlivych
vekovych podskupindch sa vyrazne 1i$i. Vysledky opédtovne naznacuju, ze rozvoj rychlosti v strednom skolskom
veku by mal byt zamerany najméd na tréning explozivnej sily a Sprintérskeho vykonu, ¢o koresponduje so
senzitivnymi obdobiami rozvoja pohybovych schopnosti a modelom optimalnej dlhodobej Sportovej pripravy
mladeze.

KPiacové slova: rychlost’; vybusnost’; zdatnost’; vztahy; Ziaci; ziacky
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THE IMPACT OF AGE AND BMI ON STUDENTS' POSTURAL STABILITY AND
GYMNASTIC PERFORMANCE IN SCHOOL PHYSICAL AND SPORTS EDUCATION

VPLYV VEKU A BMI NA POSTURALNU STABILITU A GYMNASTICKU VYKONNOST
ZIAKOV V SKOLSKEJ TELESNEJ A SPORTOVEJ VYCHOVE

L. Kuriplachova, & J. Luptikova
Univerzita Mateja Bela, Fakulta telesnej vychovy, Sportu a zdravia Banska Bystrica

Kkuriplachova@tuzvo.sk

ABSTRACT

Fundamentals of gymnastics in physical and sports education play a key role in developing coordination and
strengthening the musculoskeletal system. The level of gymnastic skills directly influences balance ability. In
primary school-aged children, postural stability undergoes unstable development as the maturation of neural centers
and sensory systems is completed during this phase. This process is significantly influenced by dynamic changes in
growth and body weight. Rapid lower-limb elongation and shifts in body fat distribution continuously alter the
location of the total center of mass. Consequently, the central nervous system must constantly recalibrate balance
control, which explains why children of this age are more susceptible to temporary motor instability and why
differences in body composition fundamentally constrain their motor performance. The research sample consisted of
78 primary school pupils in the 5th and 6th grades (43 girls, 35 boys). Chronological age and Body Mass Index
(BMI) were examined as independent variables. Postural stability was diagnosed using the FiTRO Sway Check
stabilographic system across two conditions: eyes-open (with visual control) and eyes-closed (without visual
control). The parameter of center-of-mass movement speed [mm/s] was monitored as the key parameter, and the
Romberg ratio [%] was calculated from these measurements. Gymnastic skill performance (forward roll, backward
roll, cartwheel, handstand) was evaluated via expert assessment using a standardized scoring scale (0—4 points). Due
to the ordinal nature of the data, Spearman’s rank correlation coefficient (p) was used for statistical analysis. Data
were analyzed separately for each sex. Correlation analysis showed that chronological age had a negligible
relationship with gymnastic skills in girls (p = 0.04 to 0.11; p > 0.05), whereas a weak positive correlation was
confirmed in boys for the backward roll (p = 0.24; p < 0.05) and cartwheel (p = 0.24; p < 0.05). For postural
stability under visual control, older boys paradoxically exhibited higher instability (p = 0.375; p < 0.05). BMI
analysis confirmed a negative effect on motor performance, with the strongest negative correlation observed in girls
for the backward roll (p = —0.30; p < 0.05). Romberg ratio values indicated that upon removal of visual control,
stability decreased more prominently in boys (by 41.6%) than in girls (by 27.1%). Findings confirm that during 5th
and 6th grade, chronological age ceases to linearly determine motor performance. Individual body proportions and
the degree of biological maturity emerge as key factors in postural control and gymnastic achievement. The findings
highlight the necessity of accounting for signs of accelerated growth and individually differentiating the workload of
pupils in school physical education and sports.

Keywords: chronological age, BMI, postural stability, gymnastic skills, school physical and sports education

SUHRN

Zaklady gymnastickych Sportov v Skolskej telesnej a $portovej vychove maji svoju Glohu pri budovani lepsej
koordinécie a posiliiovani pohybového aparatu. Uroven gymnastickych zruénosti priamo ovplyviiuje rovnovahovi
schopnost. V mlad$som S$kolskom veku prechadza posturdlna stabilita nestabilnym vyvojom, ked’ sa v tejto faze
dokonéuje dozrievanie nervovych centier a zmyslovych systémov. Tento proces je v tomto obdobi vyrazne
ovplyvitovany dynamickymi zmenami v raste a hmotnosti deti. Rychle predlzovanie dolnych koncatin a zmeny
v distribucii telesného tuku (BMI) totiz neustale menia polohu celkového t'aziska tela. Centraly nervovy systém tak
musi nepretrzite rekalibrovat riadenie rovnovéhy, ¢o vysvetl'uje, preco su deti v tomto veku nachylnejsie na doasna
pohybovu nestabilitu a preco rozdiely v telesnej stavbe tak zdsadne limituju ich motoricku vykonnost. Vyskumny
subor tvorilo 78 ziakov 5. a 6. ro¢nika zakladnej Skoly, z toho 43 dievcat a 35 chlapcov. Ako nezéavislé premenné
boli sledované chronologicky vek a index telesnej hmotnosti (BMI). Posturdlna stabilita bola diagnostikovana
prostrednictvom stabilografického systému FiTRO Sway Check v dvoch testoch: so zrakovou kontrolou a bez
zrakovej kontroly. Sledovany bol parameter rychlosti pohybu taziska [mm/s]. Na zaklade tychto merani bol
vypoéitany aj Rombergov index [%]. Uroveii gymnastickych zru¢nosti (kotal' vpred, kotil' vzad, premet bokom,
stojka na rukach) bola hodnotena podl'a standardizovanej bodovacej §kaly (0 - 4 body). Vzhl'adom na ordinalny
charakter dat bol na $tatisticka analyzu vztahov pouzity Spearmanov poradovy korela¢ny koeficient (p). Data boli
vyhodnocované separatne pre obe pohlavia. Vysledky korela¢nej analyzy ukazali, Ze chronologicky vek vykazuje
u dievcat zanedbatelny vzt'ah ku gymnastickym zruc¢nostiam (p = 0,04 az 0,11; p > 0,05), zatial’ ¢o u chlapcov sa
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potvrdila nizka pozitivna korelacia pri kotuli vzad (p = 0,24; p < 0,05) a premete bokom (p = 0,24; p < 0,05). Pri
posturalnej stabilite (so zrakovou kontrolou) vykazovali stars$i chlapci paradoxne vyssSiu nestabilitu (p = 0,375;
p <0,05). Analyza BMI potvrdila jeho negativny vplyv na motoricky vykon, pricom najsilnejSia zaporna korelacia
sa prejavila u dievcat pri kotuli vzad (p = -0,30; p < 0,05). Hodnoty Rombergovho indexu overili, Ze po vysadeni
zrakovej kontroly klesa stabilita vyraznejsSie u chlapcov (o 41,6%) ako u dievcat (o 27,1%). Zistenia potvrdzuji, ze
v obdobi 5. a 6. roénika ZS chronologicky vek prestava linedrne determinovat’ pohybovi vykonnost. KIG&ovym
faktorom posturalnej kontroly a uspeSnosti v gymnastike su individudlne telesné proporcie (BMI) a miera
biologickej zrelosti. Ziskané poznatky zdoraznujii nevyhnutnost’ re$pektovat’ prejavy rastovej akceleracie a
individualne diferencovat’ zatazenie Ziakov v Skolskej telesnej a Sportovej vychove.

KPicové slova: chronologicky vek, BMI, posturalna stabilita, gymnastické zrucnosti, telesna a Sportova vychova
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THE SIGNIFICANCE OF AN INSTRUCTIONAL VIDEO AS A DIDACTIC TOOL IN
PHYSICAL EDUCATION TEACHING — THE CRICKET BALL THROW

VYZNAM METODICKEHO VIDEA JAKO DIDAKTICKEHO PROSTREDKU V RAMCI
VYUKY TELESNE VYCHOVY — HOD KRIKETOVYM MiCKEM

V. Kursova, & A. Svarc
Jiho¢eska univerzita v Ceskych Budgjovicich, Pedagogické fakulta, Katedra t&lesné vychovy a sportu

Kursova@pf.jcu.cz

ABSTRACT

This theoretical study examines the significance of instructional video as a didactic tool in physical education, with
a specific focus on the teaching of the cricket ball throw. The aim of the paper is, based on an analysis of scholarly
literature, to define the didactic potential of instructional video materials, their functions within the teaching process,
and the possibilities for their effective integration into pedagogical practice. The study draws on insights from
general pedagogy, physical education didactics, and motor learning, and focuses on the role of visual movement
demonstration, feedback, and the support of cognitive processes in the acquisition of motor skills. Attention is also
given to the principles of designing instructional videos, including content structuring, emphasizing key phases of
movement, and the elimination of common errors. The theoretical framework suggests that instructional video can
significantly enhance teaching effectiveness by improving clarity, facilitating the understanding of more complex
movement structures, and enabling the individualization of learning pace. At the same time, it provides
opportunities for the development of students’ self-reflection and supports their active engagement in the learning
process. The Integration of this tool into physical education thus represents a promising direction for the innovation
of pedagogical practice.

Keywords: physical education; motor learning; cricket ball throw; pedagogical practice; instructional video

SOUHRN

Tato teoreticka studie se zabyva vyznamem metodického videa jako didaktického prostfedku v ramci vyuky télesné
vychovy se zaméfenim na nacvik hodu kriketovym mickem. Cilem prace je na zdklad¢ analyzy odborné literatury
vymezit didakticky potencial instruktaznich videomateriald, jejich funkce ve vyukovém procesu a moznosti jejich
efektivni integrace do pedagogické praxe. Studie vychazi z poznatki pedagogiky, didaktiky télesné vychovy a
motorického uceni a zaméFuje se na roli vizualni demonstrace pohybu, zpétné vazby a podpory kognitivnich procesii
pfi osvojovani pohybovych dovednosti. Pozornost je vénovana také principim tvorby metodickych videi, véetné
strukturovani obsahu, zdaraznéni kliovych fazi pohybu a eliminace typickych chyb. Teoretickd vychodiska
naznacuji, ze metodické video mize vyznamné prispét k efektivité vyuky tim, ze podporuje nazornost, usnadiuje
pro rozvoj sebereflexe zakii a podporuje jejich aktivni zapojeni do vyukového procesu.

Integrace tohoto nastroje do vyuky télesné vychovy tak piedstavuje perspektivni smér pro inovaci pedagogické
praxe.

Klic¢ova slova: télesna vychova; motorické uceni; hod kriketovym mickem; pedagogicka praxe; instruktazni video
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THE EFFECT OF REGULAR RUNNING ON BONE MINERAL DENSITY ACROSS
DIFFERENT AGE GROUPS OF ADULT FEMALE—- RESULTS OF THE 4HAIE PROJECT

VLIV PRAVIDELNEHO BEHU NA KOSTNI DENZITU U RUZNYCH VEKOVYCH SKUPIN
DOSPELYCH ZEN — VYSLEDKY PROJEKTU 4HAIE

P. Kuta¢

Ostravska univerzita, Pedagogicka fakulta, Katedra studii lidského pohybu

petr.kutac@osu.cz

ABSTRACT

Some authors consider running to be a protective form of physical activity (PA) for bone health. Running is also
included in the UK Consensus Statement on Physical Activity and Exercise for Osteoporosis. The purpose of this
study is to investigate the effects of long-term, regularly performed physical activity in the form of recreational
running on changes in bone mineral density (BMD) in adult recreational runners who run at least 10 km per week,
compared to inactive female in the same age category. A total of 574 females participated in the study (273
recreational runners and 301 inactive females), divided into five age groups: 18-25, 26-30, 36-45, 46-55 and 5665
years. Runners were defined as females who ran >10 km per week, while inactive females were defined as those
who did not meet the WHO physical activity recommendations. The measured parameters included total-body bone
mineral density (BMD), BMD of the nondominant lower limb (Legnp), the nondominant femoral neck (Neck
femnp), and the spine. T and Z scores were used for clinical evaluation. Statistical significance was assessed using
the Mann—Whitney U test for non-normally distributed data and the independent sample t-test for normally
distributed data. Practical significance was evaluated using the effect of size (ES). The resulting BMD values
(g/cm?) ranged as follows: total body BMD was 1.10 to 1.04 in runners and 1.08 to 0.99 in inactive females; (Legnn)
was 1.11 to 1.07 in runners and 1.08 to 1.02 in inactive females; (Neck femnp) was 0.90 to 0.76 in runners and 0.87
to 0.74 in inactive females; spine was 1.05 to 0.97 in runners and 1.05 to 0.95 in inactive females. Significant
differences were observed only in lower limb BMD (Legnp) in the 26-35 and 46-55 age groups (p<0.001, ES> 0.3).
No significant differences were found in the T and Z scores. The results suggest that recreational running performed
regularly at a volume that can be feasibly integrated into everyday life cannot be considered a protective form of
physical activity for bone health in adult female. Therefore, to maintain bone health in adult females, other types of
physical activity characterised by high impact forces or high intensity forces leading to bone cell deformation should
be considered.

Keywords: running; adults; inactive female; bone mineral density

SOUHRN

Nektefi autofi povazuji béh za protektivni pohybovou aktivitu (PA) pro zdravi kosti. Béh je rovnéz zatazen do UK
Consensus Statement on Physical Activity and Exercise for Osteoporosis. Cilem studie je zkoumat vliv dlouhodobgé,
pravideln¢ realizované PA ve formé rekreacniho béhu na zmény hodnot kostni denzity (BMD) u rekreacnich
dospélych bézkyn, které kazdy tyden ub&éhnou vzdalenost alespoii 10 km ve srovnani s neaktivnimi Zenami ve stejné
vekové kategorii. Studie se zucastnilo celkem 574 zen (273 rekreacnich bézkyi a 301 neaktivnich zen), rozdélenych
do péti vekovych kategorii: 18-25, 26-35, 3645, 46-55 a 5665 let. Jako bézkyné byly definovany zeny, které
béhaly >10 km/tyden a jako neaktivni byly definovany Zeny, které nespliiovaly doporu¢eni WHO pro pohybovou
aktivitu. Méfenymi parametry byly BMD celé¢ho téla, nedominantni dolni koncetiny (DKnp), nedominantniho krcku
stehenni kosti (KSKnp) a patefe. Pro klinickou analyzu jsme pouzili T and Z skore. Pro ovéfeni statistické
vyznamnosti byl pouzit Mann—Whitney U-test (u dat s naruSenou normalitou dat) a independent-samples t-test
(normalni rozdé€leni dat). Vécna vyznamnost baly posouzena pomoci effect of size (ES). Vysledné hodnoty BMD
(g/cm?) se pohybovaly v rozmezi: celkovd BMD u b&zkyni 1,10-1,04 a u neaktivnich 1,08-0,99; DKxp u bézkyi
1,11-1,07 a u neaktivnich 1,08-1,02; KSKxp u bézkyn 0,90-0,76 a u neaktivnich 0,87-0,74; patet 1,05-0,97 u bézkyn
a 1,05-0,95 u neaktivnich. Signifikantni rozdily byly zjistény pouze v BMD dolnich koncetin (DKnp) ve vékovych
kategoriich 26-35 a 4655 let (p<0.001, ES>0.3). Rovnéz nebyly zjistény zadné vyznamné rozdily v hodnotach T a
Z skoére. Vysledky naznacuji, ze pravidelné realizovany rekreacni béh v objemu, ktery lze zaclenit do kazdodenniho
zivota, nemizeme povazovat za protektivni pohybovou aktivitu pro kostni zdravi dospélych zen. Pro udrzeni
kostniho zdravi dospélych zen je proto potfeba hledat jiné typy PA, které jsou charakterizovany vyraznéjSimi
razovymi silami nebo silami vysoké intenzity, jez vedou k deformaci kostnich bunék.

Klic¢ova slova: béh; dospéli; neaktivni zeny; kostni denzita
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ANALYSIS OF BODY COMPOSITION AND THE CORRELATIONS BETWEEN SELECTED
ANTHROPOMETRIC INDICATORS FOR SCHOOL-AGED CHILDREN

ANALYZA TELESNEHO ZLOZENIA A VZAJOMNYCH SUVISLOSTI VYBRANYCH
ANTROPOMETRICKYCH UKAZOVATELOV U ZIAKOV

M. Mandzakova, M. Slovikova, & A. Izikova
Faculty of Sports Science and Health, Matej Bel University in Banska Bystrica, Slovakia

martina.mandzakova@umb.sk

ABSTRACT

The aim of the study was to analyze and compare selected body composition indicators of older school-age students
participating in the VEGA project 1/0452/26, “Innovative Approaches to the Prevention of Obesity and
Musculoskeletal Disorders in Older School-Age Students.” The study sample consisted of 72 participants: boys
(n=36) with a mean age of 11.78 + 0.78 years, height = 158.58 + 8.66 cm, weight = 46.02 = 16.31 kg,
BMI =19.95 + 5.43 kg/m?, and girls (n = 36) with a mean age of 11.53 £ 0.56 years, height = 152.81 + 7.31 cm,
weight = 44.02 + 10.33 kg, BMI = 18.70 £ 3.49 kg/m?. The body composition of the students was assessed using
segmental multifrequency bioelectrical impedance analysis with the InBody 120 device. Overweight and obesity, as
determined by BMI, were found in 10 boys (27.7%) and 5 girls (13.8%). We found a high percentage of body fat
(50%) in boys and (33%) in girls, at the expense of reduced muscle mass. When comparing girls and boys using
Welch’s t-test, no statistically significant differences were found in any of the monitored body composition
indicators (BMI, visceral fat, WHR, SSM, % body fat, degree of obesity) or in height and body weight. Correlation
analysis revealed statistically significant positive relationships among most of the body composition indicators
examined. The strongest correlations were identified between BMI and the degree of obesity (r = 0.998; p < 0.001),
BMI and skeletal muscle mass (r = 0.992; p < 0.001), body weight and skeletal muscle mass (r = 0.981; p < 0.001),
as well as between BMI and body fat percentage (r = 0.935; p = 0.006). A statistically significant relationship was
not confirmed only between WHR and visceral fat (p > 0.05). The findings highlight the importance of monitoring
students’ body composition as part of preventive measures. The results suggest the need to incorporate innovative
teaching methods to promote positive changes in students’ body composition, particularly in terms of body fat
percentage.

Keywords: body copmposition, children, Physical Education and Sports,

SUHRN

Ciel'om stdie bolo analyzovat’ a porovnat’ vybrané ukazovatele telesného zloZenia ziakov starSieho $kolského veku
zapojenych do projektu 1/0452/26 VEGA ,,Inovativne postupy v prevencii obezity a porach muskuloskeletdlneho
systému u ziakov starSieho skolského veku.” Vyskumny stbor tvorilo 72 probandov, chlapci (n = 36) priemerného
veku 11,80 + 0,76 rokov, telesna vyska = 150,58 + 8,66 cm, telesna hmotnost’ = 46,03 + 16,31 kg, BMI = 19,95 +
5,43 kg.m? adievéata (n = 36) priemerného veku 11,53+0,56 rokov, telesna vyska = 152,81+7,31 cm, telesna
hmotnost’ =44,02+10,33 kg, BMI=18,70+3,49 kg.m?. Telesné zloZenie Ziakov bolo hodnotené metddou
segmentovej multifrekvencnej bioelektrickej impedancnej analyzy pomocou pristroja InBody 120. Nadhmotnost’
a obezita podl'a BMI bola zistena u 10 chlapcov (27,7%) a 5 dievcat (13,8%). Zistili sme vysoky podiel tuku (50%)
u chlapcov a (33%) dievCat na ukor zniZenej svalovej hmoty. Pri komparacii dievcat a chlapcov pomocou
Welchovho t-testu sa nepreukazali Statisticky vyznamné rozdiely v Ziadnom zo sledovanych ukazovatel'ov telesné¢ho
zlozenia (BMI, viscerdlny tuk, WHR, SSM, % telesného tuku, stupeni obezity) ani v telesnej vyske a telesnej
hmotnosti. Korelacnd analyza preukazala Statisticky vyznamné pozitivne vztahy medzi véacSinou sledovanych
ukazovatel'ov telesného zlozenia. NajsilnejSie korelacie boli identifikované medzi BMI a stupiiom obezity
(r=10,998; p < 0,001), BMI a kostrovou svalovou hmotou (r = 0,992; p < 0,001), telesnou hmotnost'ou a kostrovou
svalovou hmotou (r = 0,981; p < 0,001), ako aj medzi BMI a percentom telesného tuku (r = 0,935; p = 0,006).
Statisticky vyznamny vztah sa nepotvrdil iba medzi WHR a visceralnym tukom (p > 0,05). Zistené poznatky
poukazuju na vyznam sledovania telesného zlozenia ziakov vramci prevencie. Vysledky naznauju, potrebu
zarad'ovania inovativnych foriem vyu€ovania na podporu pozitivnych zmien telesného zlozenia ziakov, a to hlavne
v podiele tukovej hmoty.

KPacové slova: telesné zlozenie, telesna a Sportova vychova, ziaci
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MUSCULOSKELETAL ALIGNMENT IN MUSIC STUDENTS: GENDER DIFFERENCES
USING MOBILE PHOTOGRAMMETRIC ANALYSIS

MUSKULOSKELETALNI USPORADANI U STUDENTU HUDBY: GENDEROVE ROZDILY
HODNOCENE POMOCI MOBILNi FOTOGRAMMETRICKE ANALYZY

M. Marko', S. Adaméak?, & S. Azor?
"Faculty of Performing Arts, Academy of Arts in Banska Bystrica, Slovakia
Faculty of Sports Science and Health, Matej Bel University in Banské Bystrica, Slovakia
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ABSTRACT

Musicians are exposed to repetitive and asymmetric playing postures that may contribute to musculoskeletal
imbalance. Early identification of postural deviations may support prevention and health promotion in music
students. This study investigated differences in gender in selected musculoskeletal alignment parameters among
graduate performing arts students using mobile photogrammetry. The sample comprised 63 graduate performing arts
students, including 31 women and 32 men. Postural data were obtained using the APECS mobile application.
Analysis focused on six postural outcomes: ear, shoulder, anterior superior iliac spine (ASIS), knee, foot, and
overall alignment scores. Descriptive statistics were calculated separately for women and men. Because postural
scores were discrete and non-normal, differences in gender were evaluated using two-sided Mann-Whitney U tests.
Rank-biserial correlations were calculated as effect-size estimates and Benjamini-Hochberg correction was applied
to control the false-discovery rate across the six postural comparisons. Women and men showed broadly similar
postural profiles. Mean scores in women versus men were 1.87 versus 1.69 for ears, 0.90 versus 0.84 for shoulders,
1.00 versus 1.50 for ASIS, 2.87 versus 2.00 for knees, 2.55 versus 2.47 for feet, and 0.58 versus 0.34 for overall
alignment. None of the between-group differences was statistically significant. The largest observed effect
concerned ASIS alignment, with higher scores among men (U=374.5, p=.081, rank-biserial r=-.245), although this
association did not remain significant after false-discovery-rate correction (adjusted p=.488). Women showed a
tendency toward higher knee scores (U=577.5, p=.259, r=.164) and overall alignment scores (U=555.5, p=.343,
r=.120), but both effects were small and non-significant. Differences in ear, shoulder, and foot scores were
negligible. Mobile photogrammetric assessment identified no statistically significant gender differences in the
evaluated musculoskeletal alignment parameters among graduate performing arts students. Although modest
directional differences were observed for ASIS, knee, and overall alignment, the effect sizes were small to modest
and statistically inconclusive. These findings suggest that gender alone may not be a major determinant of static
postural alignment in this cohort. Larger studies incorporating instrument type, playing posture, practice exposure,
pain, and musculoskeletal symptoms are warranted to clarify clinically relevant determinants of alignment in student
musicians across diverse conservatory education settings. This research was funded by the Scientific Grant Agency
of Ministry of Education, Research, Development and Youth of the Slovak Republic: 1/0512/24: Epidemiology of
Musculoskeletal Disorders in Students of Performing Arts.

Keywords: gender differences; mHealth technology; musculoskeletal alignment; music students

SOUHRN

Hudebnici jsou vystaveni opakovanym a asymetrickym polohdm pfi hie na hudebni nastroj, které mohou pfispivat k
rozvoji muskuloskeletalni nerovnovahy. Vcasna identifikace posturalnich odchylek muize podpofit prevenci a
ochranu zdravi studentll hudby. Cilem této studie bylo pomoci mobilni fotogrammetrie posoudit rozdily mezi
pohlavimi ve vybranych parametrech muskuloskeletalniho uspotadani u studentii magisterského studia muzickych
uméni. Vyzkumny soubor tvofilo 63 studentli magisterského studia muzickych uméni, z toho 31 Zen a 32 muzi.
Posturalni udaje byly ziskany pomoci mobilni aplikace APECS. Analyza se zaméfila na Sest posturalnich ukazatelt:
postaveni usi, ramen, spina iliaca anterior superior (ASIS), kolen, chodidel a celkové posturalni uspotadani.
Deskriptivni statistiky byly vypocteny samostatné pro zeny a muze. Vzhledem k tomu, Ze posturalni skore méla
diskrétni a nenormalni rozdéleni, byly rozdily mezi pohlavimi hodnoceny pomoci oboustrannych Mannovych—
Whitneyovych U test. Jako odhady velikosti uc¢inku byly vypocteny rank-biseridlni korelace a pro kontrolu miry
falesnych objevii v ramci $esti posturalnich porovnani byla pouzita Benjaminiho—Hochbergova korekce. Zeny a
muzi vykazovali celkové podobné posturalni profily. Primérna skore u zen oproti muziim byla 1,87 oproti 1,69 pro
postaveni usi, 0,90 oproti 0,84 pro ramena, 1,00 oproti 1,50 pro ASIS, 2,87 oproti 2,00 pro kolena, 2,55 oproti 2,47
pro chodidla a 0,58 oproti 0,34 pro celkové posturalni uspofadani. Zadny z rozdili mezi skupinami nebyl statisticky
vyznamny. Nejvétsi pozorovany efekt se tykal postaveni ASIS, pficemz vyssi skore bylo zaznamenano u muzt
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(U =374,5; p=0,081; rank-biserialni r = —0,245), avSak ani tento vztah nezlstal statisticky vyznamny po korekci na
miru falesnych objevii (upravené p = 0,488). U zen byla pozorovéana tendence k vysSim skoére v oblasti kolen
(U =577,5; p=0,259; r = 0,164) a celkového posturalniho uspotadani (U = 555,5; p = 0,343; r = 0,120), oba efekty
vSak byly malé a statisticky nevyznamné. Rozdily ve skoére postaveni usi, ramen a chodidel byly zanedbatelné.
Mobilni fotogrammetrické hodnoceni neprokazalo zadné statisticky vyznamné rozdily mezi pohlavimi
v hodnocenych parametrech muskuloskeletalniho usporadani u studentii magisterského studia muzickych uméni.
Prestoze byly u ASIS, kolen a celkového posturalniho usporadani zaznamenany mirné rozdily ve sméru hodnot,
velikosti u¢inku byly malé az stfedni a statisticky neprtikazné. Tato zjisténi naznacuji, Ze samotné pohlavi nemusi
byt v tomto souboru vyznamnym determinantem statického posturalniho uspofadani. K objasnéni klinicky
vyznamnych determinant posturdlniho uspofadani u studentd hudby v ruznych typech konzervatorniho a
vysokoskolského hudebniho vzdélavani jsou zapotiebi rozsahlejsi studie zohlediujici typ hudebniho nastroje,
polohu pifi hie, rozsah cviceni, bolest a muskuloskeletalni obtize. Tento vyzkum byl financovan Védeckou
grantovou agenturou Ministerstva Skolstvi, vyzkumu, vyvoje a mladeze Slovenské republiky: 1/0512/24:
Epidemiologie muskuloskeletalnich poruch u studentd mtizickych uméni.

Klicova slova: rozdily mezi pohlavimi; technologie mHealth; muskuloskeletalni uspotfadani; studenti hudby
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RELATIVE AGE EFFECT IN CZECH EXTRALIGA HOCKEY PLAYERS: AN ANALYSIS OF
BIRTH MONTHS AND PLAYING POSITIONS

RELATIVNI EFEKT VEKU U HOKEJISTU CESKE EXTRALIGY: ANALYZA MESICU
NAROZENI A HERNICH POSTU

D. Marko', M. Krajcigr', P. Bahensky', L. Cepitka', & J. Heller

1Jiho&eska univerzita v Ceskych Budgjovicich, Pedagogicka fakulta, Katedra télesné vychovy a sportu
2Univerzita Karlova, Fakulta télesné vychovy a sportu, Katedra biomedicinského zakladu v kinantropologii

dmarko@pf.jcu.cz

ABSTRACT

The Relative Age Effect (RAE) refers to systematic inequalities in the distribution of athletes’ birth dates within a
selection year and is closely linked to talent identification and long-term athlete development processes. In team
sports, RAE may influence the likelihood of reaching elite levels and potentially the allocation of playing roles
within teams. The aim of this study was to examine the distribution of birth months in players from the highest
Czech ice hockey league and to assess whether RAE is differentiated by playing position (forwards, defenders,
goalkeepers). The sample comprised players from the highest Czech ice hockey league who underwent laboratory-
based anaerobic testing between 1996 and 2017 and for whom information on birth date and playing position was
available (N = 7,630). Birth distributions were analysed using frequencies by birth month and birth quarter (Q1—
Q4). The presence of RAE was tested using a chi-square goodness-of-fit test against a uniform distribution. The
association between birth month and playing position was examined using a chi-square test of independence, and
adjusted standardized residuals were inspected to identify potential over- or under-representations in specific birth
month X position combinations. The distribution of players across birth quarters differed significantly from a
uniform distribution (}*(3) = 173.89, p < 0.001, Cramér’s V = 0.087), confirming the presence of a Relative Age
Effect. The highest proportion of players was observed in Q1 (30.4%), whereas the lowest proportion was found in
Q4 (20.2%). No significant association was observed between birth month and playing position (¥*(22) = 20.92,
p=0.526), and adjusted standardized residuals did not reveal any substantial over- or under-representation of
specific playing positions within individual birth months. The findings indicate that although a clear Relative Age
Effect is present in players from the highest Czech ice hockey league, it does not appear to be position-specific. This
suggests that RAE primarily affects overall access to elite competitive environments rather than the distribution of
playing roles within elite teams.

Keywords: relative age effect; elite ice hockey; birth month; playing post

SOUHRN

Relativni efekt véku (Relative Age Effect, RAE) predstavuje systematickou nerovnovahu v zastoupeni sportovctl
narozenych v pribéhu kalendainiho roku, kterd je spojovana s procesy talentové identifikace a dlouhodobého
sportovniho rozvoje. V kolektivnich sportech mize RAE ovliviiovat pravdépodobnost dosazeni elitni tirovné a
potencialn€ i rozloZeni hernich roli v tymu. Cilem této studie bylo analyzovat rozdéleni mésicti narozeni u hraca
nejvyssi Ceské hokejové ligy a posoudit, zda je relativni efekt véku diferencovan podle herniho postu (Gitocnici,
obranci, brankafi). Soubor tvofili hraci nejvyssi Ceské hokejové ligy, ktefi absolvovali laboratorni anaerobni
testovani v letech 19962017 a u nichz byly dostupné udaje o datu narozeni a hernim postu (N = 7 630). Rozdéleni
narozeni bylo hodnoceno pomoci ¢etnosti podle mésicu a kvartalti narozeni (Q1-Q4). Pfitomnost relativniho efektu
véku byla ovéfena chi-kvadratovou zkouskou dobré shody vici rovnomérnému rozdéleni. Vztah mezi mésicem
narozeni a hernim postem byl analyzovan chi-kvadratovym testem nezavislosti; k identifikaci pfipadnych nad- ¢i
podreprezentaci v kombinacich mésic x post byla vyuzita adjustovana standardizovana residua. Rozdéleni hracu
mezi kvartaly narozeni se statisticky vyznamné liSilo od rovnomérného rozdéleni (¥*(3) = 173,89; p < 0,001;
Cramér’s V = 0,087), coz potvrzuje pritomnost relativniho efektu véku v souboru elitnich hokejistt. Nejvyssi podil
hract byl zaznamenan v Q1 (30,4 %), nejnizsi v Q4 (20,2 %). Analyza vztahu mezi mésicem narozeni a hernim
postem neprokazala statisticky vyznamnou asociaci (y*(22) = 20,92; p = 0,526) a adjustovana standardizovana
residua neodhalila zadné vyrazné nad- ¢i podreprezentace konkrétnich hernich posti v jednotlivych mésicich
narozeni. Vysledky potvrzuji pfitomnost relativniho efektu véku u hradcl nejvyssi Ceské hokejové ligy, avSak
nenaznacuji jeho diferenciaci podle herniho postu. Relativni efekt véku se tedy jevi jako obecny selekéni fenomén,
ktery nevede k systematickému posunu v rozdéleni hernich roli v elitnich tymech.

Klic¢ova slova: relativni efekt veku; elitni ledni hokej; mésic narozeni; herni post
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THE LIFE AND HEALTH SAFETY COURSE AND ITS IMPLEMENTATION FROM THE
PERSPECTIVE OF HIGH SCHOOL STUDENTS

KURZ OCHRANY ZIVOTA A ZDRAVIA A JEHO REALIZACIA Z POHLADU ZIAKOV
STREDNYCH SKOL

J. Michal, & S. Stranavska
Faculty of Sports Sciense and Health. Matej Bel University. Banska Bystrica, Slovak Republic

stanislava.stranavska@umb.sk

ABSTRACT

The present study focuses on analyzing the implementation of the Protection of Life and Health Course in secondary
schools, with a specific emphasis on the organizational format and the course environment from the perspective of
secondary school students. The research sample consisted of 1,131 students. Data were collected using a
questionnaire method and statistically evaluated using the Chi-square test of independence (y?) and Cramer’s V.
Based on the results, it can be concluded that in practice, course implementation was dominated by the school
environment format (37.8%) and the commuter format outside of school (37.4%), while 24.2% of students
completed the residential format. Regarding the evaluation of the course environment, no statistically significant
differences were found between boys and girls (y%(3) = 2.886; p = 0.410), with both genders perceiving it
predominantly very positively. However, in terms of preferences, a significant difference was confirmed (y2(2) =
17.630; p < 0.001; V = 0.125); girls substantially prefer the residential format outside of school (62.6%), whereas
boys incline toward the simpler implementation within the school (27.4%). A key finding was the comparison of the
environment evaluation based on the actual course format, which revealed highly significant differences (y2(6) =
43.019; p < 0.001; V = 0.138). Students in residential courses rated the environment as comfortable and
supportive of learning in up to 62.6% of cases, which substantially exceeds the school-based (42.2%) and commuter
formats (43.7%). In conclusion, the chosen organizational format of the Protection of Life and Health Course
fundamentally influences the students' experience.

Keywords: course; protection of life and health; organizational format; environment; secondary schools; students

SUHRN

Predkladana studia sa zameriava na analyzu realizacie kurzu ochrany Zivota a zdravia na strednych skolach, so
$pecifickym zameranim na organiza¢nu formu a prostredie kurzu z pohl'adu ziakov strednych $kol. Vyskumny stibor
tvorilo 1131 stredoskoldkov. Data boli zbierané dotaznikovou metddou a Statisticky vyhodnotené pomocou Chi-
kvadrat testu nezavislosti > a Cramerovho V. Na zaklade vysledkov m6zeme konstatovat’, ze v praxi dominovala
realizacia kurzu v $kolskom prostredi (37,8 %) s dochadzkovou formou mimo skoly (37,4 %), pricom pobytovu
formu absolvovalo 24,2 % ziakov. Pri hodnoteni prostredia kurzu sa nepreukazali Statisticky vyznamné rozdiely
medzi chlapcami a diev€atami (¥2(3) = 2,886; p = 0,410), pricom obe pohlavia ho vnimali prevazne vel'mi pozitivne.
Z hladiska preferencii sa vSak potvrdil signifikantny rozdiel (y*(2) = 17,630; p < 0,001, V = 0,125), dievcata
vyrazne viac uprednostiiuji pobytova formu mimo Skoly (62,6 %), zatial ¢o chlapci inklinuji k jednoduchsej
realizacii v skole (27,4 %). KI'iCovym zistenim bolo porovnanie hodnotenia prostredia podl'a realnej formy kurzu,
kde sa potvrdili vysoko vyznamné rozdiely (x3(6) = 43,019; p < 0,001), V = 0,138). Ziaci na pobytovych kurzoch
hodnotili prostredie ako komfortné a podporujiice ucenie az v 62,6 % pripadov, ¢o podstatne prevysuje skolsku
(42,2 %) a dochadzkova formu (43,7 %). Zvolend organizacna forma kurzu ochrany Zzivota a zdravia zasadne
ovplyvituje skusenost’ ziakov.

KPicoevé slova: kurz; ochrana zivota a zdravia; organizacna forma; prostredie; stredné skoly; ziaci
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THE EFFECT OF PRE-SWIMMING TRAINING ON THE LEVEL OF SWIMMING SKILLS IN
PRESCHOOL-AGE CHILDREN

VPLYV PREDPLAVECKEHO VYCVIKU NA UROVEN PLAVECKYCH ZRUCNOSTI DETI
PREDSKOLSKEHO VEKU

0. Mudrakova, Z. PupiSova, & M. Janik

Fakulta telesnej vychovy, Sportu a zdravia, Univerzita Mateja Bela v Banskej Bystrici

omudrakova@umb.sk

ABSTRACT

Preschool age represents a critical period of motor development, during which children gradually acquire
fundamental movement skills, including initial swimming skills. The aim of this study was to determine the effect of
a five-day intensive pre-swimming training programme on the level of swimming skills in preschool-age children.
A one-group quasi-experimental design with a pretest and a posttest was used, without a control group. The research
sample consisted of 162 children aged 5—6 years from several kindergartens in Banska Bystrica. Swimming skills
were assessed using a 12-item dichotomous observation checklist on the first and the fifth day of training.
A statistically significant improvement (exact McNemar's test, p < .001) was found for all 12 assessed skills, with
effect sizes (Cohen's h) ranging from small (h = 0.31, independent jump into water) to the upper end of the medium
range (h = 0.79, head submersion). Despite the overall improvement, fewer than half of the children succeeded at
the most demanding, independently performed skills, highlighting the limits of a short training format in building
children's independence in water.

Keywords: pre-swimming training; swimming skills; preschool age; motor development

SOUHRN

Predskolsky vek predstavuje kritické obdobie motorického vyvinu, pocas ktorého si dieta postupne osvojuje
zakladné pohybové zrucnosti vratane prvotnych plaveckych zrucnosti. Cielom tejto Stidie bolo zistit' vplyv
patdnového intenzivneho predplaveckého vycviku na uroven plaveckych zruénosti deti predskolského veku. Bol
pouzity jednoskupinovy kvazi-experimentalny dizajn s predtestom a postestom, bez kontrolnej skupiny. Vyskumny
subor tvorilo 162 deti vo veku 5-6 rokov z viacerych materskych $kol v Banskej Bystrici. Plavecké zrucnosti boli
hodnotené pomocou 12-polozkového dichotomického pozorovacieho harka v prvy a piaty den vycviku. Pri vSetkych
12 sledovanych zruc¢nostiach bolo zistené Statisticky vyznamné zlepSenie (exaktny McNemarov test, p < 0,001),
pricom velkost’ efektu (Cohenovo h) sa pohybovala od malej (h = 0,31 pri samostatnom skoku do vody) po horna
hranicu stredného (h = 0,79 pri ponore hlavy). Napriek celkovému zlepSeniu zostala pri najnarocnejsich, samostatne
vykonavanych zruc¢nostiach Gspesna menej ako polovica deti, ¢o poukazuje na limity kratkodobého formatu vycviku
pri budovani samostatnosti diet’ata vo vode.

Kracové slova: predplavecky vycvik; plavecké zrucnosti; predskolsky vek; motoricky vyvin
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THE MENSTRUAL CYCLE AND SPORTS PERFORMANCE

MENSTRUACNY CYKLUS A SPORTOVY VYKON
M. Pupi§, L. Ciernikova, & Z. PupiSova
Fakulta telesnej vychovy, $portu a zdravia, Univerzita Mateja Bela v Banskej Bystrici, Slovenska republika
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ABSTRACT

The aim of this study was to identify and compare selected indicators of lower-limb explosive strength across
specific phases of the menstrual cycle in physically active women. The study sample comprised nine eumenorrheic,
physically active women aged 20-26 years. Measurements were performed repeatedly during the menstrual (MEN),
ovulatory (OVU), and luteal (LUT) phases of the menstrual cycle. Explosive strength performance was assessed
using the countermovement jump (CMJ), squat jump (SJ), drop jump (DJ), reactive strength index (RSI), and
standing broad jump (SBJ) tests. Data were analysed using a linear mixed-effects model, with menstrual cycle phase
as a fixed effect and participant as a random effect. No statistically significant effect of menstrual cycle phase was
detected for any of the four primary performance indicators (p > 0.05). Thus, the results did not demonstrate
a consistent group-level change in explosive performance across the MEN, OVU, and LUT phases of the menstrual
cycle. Given the small sample size, however, the non-significant findings should not be interpreted as evidence of
the absence of an effect. Rather, a potential effect of menstrual cycle phase was not demonstrated in the sample of
physically active women studied. Individual performance responses varied among participants. For the CMJ, DJ
RSI, and SBJ, performance improved during the OVU or LUT phase in some participants, whereas it declined in
others. For the SJ, the direction of change during the ovulatory phase was somewhat more consistent: four of the
seven participants with available OVU measurements showed an increase in jump height, while the remaining three
showed no change. These findings highlight the importance of individual assessment. Assessing the stability of
individual responses would require monitoring multiple menstrual cycles per participant. The main finding was that
no consistent group-level effect of menstrual cycle phase on the selected indicators of lower-limb explosive strength
was demonstrated.

Keywords: lower-limb explosive strength; menstrual cycle phases; physically active women

SUHRN

Ciel'om vyskumu bolo identifikovat’ a porovnat’ Groven vybranych ukazovatel'ov vybusne;j sily dolnych koncatin vo
vybranych fazach menstrua¢ného cyklu Sportovo aktivnych zien. Vyskumny stbor tvorilo 9 eumenoreickych
$portovo aktivnych zien vo veku 20-26 rokov. Merania boli realizované opakovane pocas menstruacnej (MEN),
ovulacnej (OVU) a lutedlnej (LUT) fazy menstruacného cyklu. Sledované vykonové parametre vybusSnej sily
zahrnali testy CMJ (countermovement jump), SJ (squat jump), DJ (drop jump), RSI (reactive strength index) a SBJ
(standing broad jump). Pouzity bol linearny zmie$any model; faza = fixny efekt, ucastnicka = nadhodny efekt.
Vysledky poukazuji na zistenia, Ze pri ziadnom zo Styroch primarnych vykonovych ukazovatel'ov nebol preukazany
Statisticky vyznamny efekt fazy menstruacného cyklu (p > 0,05). Vysledky preto nepoukazuju na konzistentnu
skupinovii zmenu explozivneho vykonu medzi MEN, OVU a LUT fazou menstruacného cyklu. Vzhl'adom na maly
pocet Gcastni¢ok vSak nesignifikantny vysledok nepovazujeme za dokaz nepritomnosti efektu ale skor za zistenie, Ze
v sledovanom subore Sportovo aktivnych Zien sa pripadny efekt fazy nepreukazal. Individualne rozdiely medzi
$portovkyinami povazujeme za nejednotné. Pri CMJ, DJ RSI a SBJ sa u ¢asti ucastni¢ok vykon v OVU faze cyklu
alebo LUT faze cyklu zlepsil a u inych zhorsil. Pri SJ v ovulacnej faze bol smer o nieco jednotnejsi, kde zlepSenie
vysky vyskoku zaznamenali 4 zo 7 ucastnicok s dostupnym OVU meranim a 3 zostali bez zmeny. Tieto vysledky
poukazuju na vyznam individudlneho hodnotenia. Na postdenie stabilnej individudlnej responzivity by bolo
potrebné sledovat’ viac cyklov na jednu ucastnicku. Najdolezitejsim vysledkom je, ze nebol na skupinovej urovni
preukazany konzistentny efekt fazy menstruacného cyklu na vybrané ukazovatele explozivnej sily dolnych koncatin.

KPicoevé slova: explozivna sila dolnych koncatin; fazy menstrua¢ného cyklu; Sportovo aktivne zeny
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INFRADIAN VARIATION OF HEMATOLOGICAL PARAMETERS AND ITS IMPACT ON
SPORTS PERFORMANCE

INFRADIANNA VARIACIA HEMATOLOGICKYCH PARAMETROV A JEJ VPLYV NA
SPORTOVY VYKON

M. Pupis, Z. Pupifovi, & L. Ciernikovi
Fakulta telesnej vychovy, Sportu a zdravia, Univerzita Mateja Bela v Banskej Bystrici, Slovenska republika

martin.pupis@umb.sk

ABSTRACT

The aim of this study (VEGA 1/0568/25 - Infradian variation of selected haematological indicators in sport) was to
identify infradian variations in selected haematological parameters and to determine their relationship with sports
performance. The study included nine female athletes aged 20-26 years with regular menstrual cycles. The results
indicate that, despite substantial hormonal changes across the phases of the menstrual cycle, no clear association
between menstrual cycle phase and the primary indicators of explosive strength was demonstrated in the study
sample. The individual responses of the athletes were inconsistent, and after accounting for repeated measurements
and applying false discovery rate (FDR) correction, no clear association between haematological parameters and
sports performance across the different phases of the menstrual cycle was confirmed. Although individual findings
suggest a potential influence of haematological changes occurring during the menstrual cycle on female athletic
performance, a definitive interpretation requires further research involving a larger sample of eumenorrheic female
athletes and comparison of their results with those of non-eumenorrheic female athletes. The findings are consistent
with those of other studies conducted in comparable groups of female athletes.

Keywords: haematological parameters; sports performance; women

SUHRN

Cielom vyskumu vramci projektu VEGA 1/0568/25 (Infradianna variacia vybranych hematologickych
ukazovatelov v Sporte) bolo identifikovat infradiannu varidciu vybranych hematologickych parametrov
a zadefinovat’ jej vztah k Sportovému vykonu. Vyskumu sa zucastnilo 9 Sportovkyn vo veku 20-26 rokov, ktoré
maju pravidelny menstruacny cyklus. Vysledky naznacuji, Ze napriek vyraznym hormondlnym zmenam medzi
fazami menstruacného cyklu nebol vo vyskumnom subore preukdzany jednoznacny vztah fazy menstruacného
cyklu na primarne ukazovatele explozivnej sily. Individudlne reakcie Sportovkyin boli nejednoznacné a po
zohl'adneni opakovanych merani a FDR korekcie sa nepotvrdil jednozna¢ny vzt'ah hematologickych ukazovatel'ov a
$portového vykonu v réznych fazach menstruacného cyklu. Individualne vysledky sice naznacuju potencialny vplyv
hematologickych zmien pocas menstruacného cyklu na vykon zenskych Sportovkyn, avSak pre jednoznacna
interpretaciu je potrebné vyskum zrealizovat’ na pocetnejSom vyskumnom subore eumenoreickych Sportovkyn
a porovnat’ ich vysledky s neeumenoreickymi $portovkynami. Vysledky sa zhodujui s inymi §tidiami, ktoré boli
realizované na podobnych skupinach $portovkyi.

KPicové slova: hematologické parametre; Sportovy vykon; Zzeny
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DO MEN HAVE A CYCLE SIMILAR TO THE MENSTRUAL CYCLE?

MAJU MUZI CYKLUS PODOBNY MENSTRUACNEMU CYKLU?
M. Pupis, M. Skorik, Z. PupiSova, & D. Klimek
Fakulta telesnej vychovy, Sportu a zdravia, Univerzita Mateja Bela v Banskej Bystrici, Slovenska republika
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ABSTRACT

The aim of this pilot study (VEGA 1/0568/25 - Infradian variation of selected haematological indicators in sport)
was to investigate whether a cycle resembling the female menstrual cycle could be identified in men. The study was
also designed to establish a precise methodology that could be applied to a larger research sample. The study
involved two male participants, both aged 20 years, who underwent blood sampling every Monday, Wednesday, and
Friday over a four-week period. Several blood parameters were analysed, of which the following were evaluated in
this study: haemoglobin, iron, ferritin, transferrin, erythropoietin, testosterone, erythrocyte count, and reticulocyte
percentage. The results showed that the largest increases over the four-week period were observed in iron levels, at
98.6% and 280.6%, respectively. Substantial changes were also observed in erythropoietin levels, at 51.55% and
79.03%, respectively. The smallest changes were recorded in haemoglobin levels and erythrocyte counts, with
changes ranging from 4.85% to 7.95%. With regard to hormonal changes in men, testosterone may represent the
most promising candidate for characterising a potential male counterpart to the menstrual cycle, with changes of
23.17% and 38.29% observed in the two participants, respectively. In conclusion, although certain trends in
haematological and hormonal changes resembling aspects of the female menstrual cycle can be observed in men,
further research involving a larger sample and a longer observation period is needed to investigate these changes.

Keywords: blood; menstrual cycle, men; testosterone

SUHRN

Cielom pilotnej S$tadie, realizovanej v ramci projektu VEGA 1/0568/25 (Infradidnna varidcia vybranych
hematologickych ukazovatel'ov v Sporte) bolo zistit, ¢i je u muzov mozné identifikovat’ cyklus podobny zenskému
menstruaénému cyklu. Vyskum sluzil na identifikaciu presnej metodiky, ktord by bola aplikovatelna na vacsej
vyskumnej vzorke. Probandami vyskumu boli dvaja dvadsatroéni jedinci muzského pohlavia, ktori pocas Styroch
tyzdiiov absolvovali vzdy v pondelok, v stredu a v piatok krvny odber v ktorom boli analyzované viaceré krvné
parametre, z ktorych boli vramci vyskumu vyhodnotené parametre: hladina hemoglobinu, Zeleza, feritinu,
transferinu, erytropoetinu, testosteronu, erytrocytov a podiel retikulocytov. Vysledky ukazuju, Ze najvyraznejsi
narast bol pocas Styroch tyzdiov zaznamenany v hladine zeleza 98,6 %, resp. 280,6 %; vyrazné zmeny boli
zaznamenané aj v pripade erytropoetinu 51,55 %, resp. 79,03 %. Najmens$ie zmeny boli zaznamenané v pripade
hemoglobinu a erytrocytov, pri ktorych sa zmeny pohybovali v rozsahu 4,85 — 7,95 %. Z pohl'adu hormonalnych
zmien u muZského pohlavia by mohol najlepsSie charakterizovat’ alternativu menstruacného cyklu testosteron, pri
ktorom boli zaznamenané zmeny na urovni 23,17 %, resp. 38,29 %. Na zaver mozno konstatovat’, Zze hoci je mozné
sledovat’ u muzov urcity trend hematologickych a hormonalnych zmien pripominajici Zzensky menstruacny cyklus,
je potrebné tieto zmeny sledovat’ na vacsej vyskumnej vzorke a pocas dlhsieho obdobia.

Kracové slova: krv; menstruaény cyklu; muzi; testosteron
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EFFECTS OF PLYOMETRIC TRAINING ON ACCELERATION SPEED IN THE START PHASE OF
ALPINE SKIING

UCINKY PLYOMETRICKEHO TRENINGU NA AKCELERACNU RYCHLOST V STARTOVEJ FAZE
ZJAZDOVEHO LYZOVANIA

M. Razus, J. Brod’ani, & J. Koval
Katolicka Univerzita v Ruzomberku, Pedagogicka fakulta, Katedra telesnej vychovy a $portu

jaroslav.brodani@ku.sk

ABSTRACT

The aim of this study was to investigate the effects of an 8-week plyometric training program on acceleration speed
during the start phase of alpine skiing over a distance of 20 m. It was hypothesized that the systematic
implementation of plyometric exercises would improve the start performance of young alpine skiers. The study
involved 15 young alpine skiers aged 14—15 years (8 in the experimental group and 7 in the control group). The
experimental group completed plyometric training twice a week for 8 weeks in addition to their regular ski training,
whereas the control group continued with the standard training program only. Testing was conducted at three time
points (pre-test, post-test, and retention test) by measuring 20-m sprint performance on snow and in a gym using
electronic timing gates. Data were analyzed using a two-way analysis of variance (ANOVA), Tukey's HSD post hoc
test, and effect size analysis. Following the 8-week intervention, the experimental group improved its 20-m on-snow
acceleration time from M = 4.15 s (SD = 0.15) to M = 3.91 s (SD = 0.07), whereas the control group showed no
improvement (M = 4.17 s, SD = 0.12; post-test: M = 4.22 s, SD = 0.13). In the 20-m gym sprint test, the
experimental group's performance improved from M = 3.38 s (SD = 0.08) to M = 3.18 s (SD = 0.08), while the
control group remained virtually unchanged (M = 3.43 s, SD = 0.21; post-test: M = 3.40 s, SD = 0.19). Large effect
sizes favored the experimental group both on snow (d = 1.93-2.96) and in the gym (d = 1.10-1.50), indicating a
substantial positive effect of plyometric training on acceleration performance. The findings demonstrate that regular
plyometric training significantly improves acceleration speed during the start phase of alpine skiing and that these
improvements are maintained after the intervention. Incorporating plyometric exercises into the training process
may enhance the performance of young alpine skiers and represents an effective method for developing start
acceleration.

Keywords: alpine skiing; plyometric training; start; acceleration

SUHRN

Cielom studie bolo preskumat’ vplyv 8-tyzdnového plyometrického tréningu na akcelera¢nu rychlost’ v Startovej
faze zjazdového lyzovania na vzdialenost’ 20 m. Predpokladom bolo, Zze systematické zaradenie plyometrickych
cviceni prispeje k zlepSeniu Startového vykonu mladych zjazdovych lyziarov. Vyskumu sa zacastnilo 15 mladych
zjazdovych lyziarov vo veku 14-15 rokov (8 v experimentalnej skupine, 7 v kontrolnej skupine). Experimentalna
skupina absolvovala pocas 8 tyzdnov plyometricky tréning dvakrat tyzdenne popri Standardnom tréningovom
procese, zatial' ¢o kontrolnd skupina pokracovala iba v beznom tréningu. Testovanie prebehlo v troch fazach
(pretest, posttest a postexperimentalny test) prostrednictvom merania ¢asu na 20 m na snehu aj v telocvicni
pomocou fotobuniek. Na vyhodnotenie vysledkov boli pouzité dvojfaktorova ANOVA, Tukeyho HSD test a analyza
velkosti u€inku (effect size). Experimentalna skupina dosiahla po 8-tyzdilovom plyometrickom tréningu zlepSenie
akceleraénej rychlosti na 20 m na snehu z M = 4,15 s (SD = 0,15) na M = 3,91 s (SD = 0,07), zatial’ co kontrolna
skupina nevykéazala zlepSenie (M = 4,17 s, SD = 0,12; posttest: M = 4,22 s, SD = 0,13). V teste na 20 m v telocvicni
sa vykon experimentélnej skupiny zlep$il z M = 3,38 s (SD = 0,08) na M = 3,18 s (SD = 0,08), pricom kontrolna
skupina zostala prakticky bez zmien (M = 3,43 s, SD = 0,21; posttest: M = 3,40 s, SD = 0,19). Velkost’ u¢inku bola
vysoka v prospech experimentalnej skupiny na snehu (d = 1,93 az 2,96) aj v telocviéni (d = 1,10 az 1,50), ¢o
poukazuje na vyznamny pozitivny vplyv plyometrického tréningu na akceleracnt rychlost. Vysledky potvrdili, ze
pravidelny plyometricky tréning vyznamne zlepSuje akceleracnu rychlost’ v Startovej faze zjazdového lyzovania a
jeho efekt pretrvava aj po ukonceni intervencie. Zaradenie plyometrickych cviceni do tréningového procesu moze
zvysit $portovi vykonnost mladych zjazdovych lyziarov a predstavuje efektivny prostriedok rozvoja Startovej
akceleracie.

Kracové slova: zjazdové lyzovanie; plyometria; Start
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SCREENING FOR POSTURAL DISORDERS IN THE SCHOOL-AGED POPULATION
SCREENING POSTURALNYCH PORUCH U SKOLSKEJ POPULACIE

M. Slovakova, M. Mandzakova, & A. Izakova
Univerzita Mateja Bela v Banskej Bystrici, Fakulta telesnej vychovy, $portu a zdravia

michaela.slovakova@umb.sk

ABSTRACT

The company’s mission is to create conditions for the prevention, timely correction, and elimination of postural
abnormalities based on their early detection, thereby contributing to the healthy development of children’s
musculoskeletal systems and preventing the onset of more serious disorders later in life. The aim of this study was
to evaluate, based on screening, the prevalence of postural disorders among a school population of 5th- and 6th-
grade elementary school students. The study sample consisted of 72 fifth- and sixth-grade students, including 36
girls aged 11.53 + 0.56 and 36 boys aged 11.78 £ 0.78. The main method used was the assessment of posture
according to Klein and Thomas, modified by Mayer (Bendikova, 2011). The methods used for data analysis
included descriptive statistics. To determine the statistical significance of the results, the Mann-Whitney U test for
two independent samples (p < 0.05) and to assess the practical significance of the differences identified — the effect
size. Girls achieved an average score of 6.92 + 1.46 points, while boys scored 9.50 + 1.46 points, with a significant
difference (U = 136.5; p < 0.001); boys demonstrated poorer posture. A difference between girls and boys was
found in the assessment of the head and neck (U = 486.0; p = 0.027), chest shape (U = 12.0; p < 0.001), abdominal
shape and pelvic tilt (U = 445.5; p = 0.010), spinal curvature (U =315.5; p <0.001), as well as shoulder height and
scapular position (U = 321.5; p < 0.001). In terms of posture quality levels, 5 girls (13.9 %) and no boys were
classified in Level I—excellent posture; 30 girls (83.3 %) and 25 boys (69.4 %) were classified in Level Il—good
posture; Level IlI—poor posture—included 1 female student (2.8 %) and 11 male students (30.6 %). Level [IV—
very poor posture—was not observed in either group. Overall, girls exhibited better posture than boys. These
findings highlight the need to focus on preventive and compensatory physical activities aimed at promoting proper
posture as early as the upper elementary school years.

Keywords: posture; pupils; physical education; screening

SUHRN

Ulohou spolo¢nosti je na zéklade véasného odhalenia vyskytu posturalnych odchylok vytvarat podmienky na ich
prevenciu, v€asni korekciu a eliminaciu, ¢im mozno prispiet’ k zdravému vyvoju pohybového aparatu deti a
predchadzat’ vzniku zavaznejSich portch v neskorSom veku. Cielom prace bolo na zéklade screeningu zhodnotit’
vyskyt posturalnych poruch u Skolskej populacie ziakov 5. a 6. roénika zakladnej skoly. Vyskumny stibor tvorilo 72
ziakov 5.- 6. ro¢nika, z toho 36 diev¢at vo veku 11,53 + 0,56 a 36 chlapcov vo veku 11,78 £+ 0,78. Hlavnou
pouzitou metdédou bolo hodnotenie drzania tela podl'a Kleina a Thomasa, modifikované Mayerom (Bendikova,
2011). Z metéd vyhodnocovania udajov boli pouzit¢ metody deskriptivnej Statistiky. Na zistenie Statistickej
vyznamnosti dosiahnutych vysledkov bol pouzity Mann-Whitney U test pre dva nezavislé vybery (p < 0,05) ana
posudenie praktickej vyznamnosti zistenych rozdielov efekt size. Dievcata dosiahli priemerné bodové hodnotenie
6,92 + 1,46 bodu, zatial’ ¢o chlapci 9,50 £ 1,46 bodu so signifikantnym rozdielom (U = 136,5; p < 0,001), pricom
chlapci preukazali nizsiu kvalitu drzania tela. Rozdiel medzi dievéatami a chlapcami bol zisteny pri hodnoteni hlavy
a krku (U = 486,0; p = 0,027), tvaru hrudnika (U = 212,0; p < 0,001), tvaru brucha a sklonu panvy (U = 445,5;
p =0,010), zakrivenia chrbtice (U = 315,5; p < 0,001) ako aj vysky pliec a postavenia lopatiek (U = 321,5;
p <0,001). Z hladiska kvalitativneho stupnia drzania tela bolo do I. stupnia- vyborné drzanie tela zaradenych 5
dievcat (13,9%) a ziadny chlapec; do II. kvalitativneho stupiia- dobré drzanie tela 30 dievcat (83,3 %) a 25 chlapcov
(69,4 %); do III. stupna- chybné drZanie tela 1 dievca (2,8%) a 11 chlapcov (30,6 %). IV. stupeni- zI¢ drzanie tela,
sa nevyskytlo ani v jednej skupine. Dievcata vykazovali celkovo vyssiu kvalitu drzania tela ako chlapci. Zistenia
poukazuju na potrebu venovat’ pozornost’ preventivnym a kompenzatnym pohybovym aktivitim zameranym na
spravne drzanie tela uz v starSom Skolskom veku.

KPacové slova: drzanie tela; ziaci; telesna a Sportova vychova; screening
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ANALYSIS OF THE FINAL PREPARATION OF A RACE WALKER FOR THE EUROPEAN
ATHLETICS CHAMPIONSHIPS IN THE MARATHON RACE WALK (42.195 KM)

ANALYZA ZAVERECNEJ SPORTOVEJ PRIPRAVY CHODCA NA MAJSTROVSTVA
EUROPY V ATLETIKE V DISCIPLINE MARATONSKA CHODZA (42,195 KM)

M. Spisiak
Katedra telesnej vychovy a Sportu PF UKF v Nitre

mspisiak@ukf.sk

ABSTRACT

The aim of this study was to analyse the content, structure, and temporal organisation of the final eight weeks of
training undertaken by a Slovak elite race walker before the European Athletics Championships in Birmingham and
to evaluate the relationship between the selected training strategy and the performance achieved in the 42.195 km
marathon race walk. The study was designed as a descriptive case study of a single elite athlete. Data were obtained
from the athlete’s training diary, training plans, the coach’s records, data recorded using a Garmin Forerunner 965
sports watch, and the official competition result. During the analysed period, the athlete completed 54 training days,
78 training sessions, and a total training volume of 132 hours. The race-walking volume amounted to 811 km, the
running volume to 92.5 km, and the combined swimming and cycling volume to 513 km. The total volume of
locomotor activity was 1,409.5 km. The preparation included a 14-day moderate-altitude training camp at Strbské
Pleso, situated at approximately 1,350 m above sea level, and an 18-day high-altitude training camp in Livigno,
situated at approximately 1,850 m above sea level. The training load was predominantly aerobic. Of the total race-
walking volume, 63.2% was completed at a pace slower than 5:00 min-km™, 20.3% at a pace ranging from 4:41 to
5:00 min-km™, and 16.5% at a pace of 4:40 min-km™ or faster. The selected training strategy resulted in a
performance of 3:11:00 h, representing both a personal best and a new Slovak national record. This case study
highlights the potential for individualising predominantly aerobic training through a combination of altitude
training, controlled reacclimatisation, and a substantial reduction in training load before the target competition.

Keywords: race walking; marathon race walk; endurance training; altitude training; reacclimatisation; tapering

SUHRN

Cielom prispevku je analyzovat’ obsah, Struktiru a ¢asové usporiadanie zavereénych Osmich tyzdhov $portovej
pripravy slovenského reprezentanta v atletickej chddzi pred majstrovstvami Eurdpy v atletike v Birminghame
a zhodnotit’ zvolenu tréningovl stratégiu k dosiahnutému vykonu v maratonskej chodzi na 42,195 km. Praca je
koncipovana ako deskriptivna pripadova stadia jedného vrcholového Sportovea. Zdrojom udajov boli tréningovy
dennik, tréningové plany, zdznamy trénera, udaje zo Sportového pristroja Garmin Forerunner 965 a vysledok sutaze.
V analyzovanom obdobi $portovec absolvoval 54 tréningovych dni, 78 tréningovych jednotiek a celkové tréningové
zat'azenie v rozsahu 132 hodin. Objem chddze dosiahol 811 km, behu 92,5 km a plavania spolu s cyklistikou
513 km. Celkovy objem lokomo¢ného zat'azenia predstavoval 1 409,5 km. Sucastou pripravy bolo Strnastdiové
stredohorské ststredenie na Strbskom Plese v nadmorskej vyske priblizne 1 350 m a osemnést'diiové vysokohorské
sustredenie v Livigno v nadmorskej vyske priblizne 1 850 m. Tréningové zatazenie malo prevazne aerdbny
charakter. Z celkového objemu chddze bolo 63,2 % absolvovanych v tempe pomalSom ako 5:00 min-km™, 20,3 %
v tempe 4:41 — 5:00 min-km™ a 16,5 % v tempe 4:40 min-km™! a rychlejSom. Vysledkom zvolenej tréningovej
stratégie bol vykon 3:11:00 h, ktory predstavoval osobné maximum a novy slovensky rekord. Pripadova $tudia
poukazuje na moznosti individualizacie prevazne aerdbne zameranej pripravy zaloZenej na kombindcii tréningu
v nadmorskej vyske, riadenej reaklimatizadcie a vyrazného zniZenia tréningového zatazenia pred cielovymi
pretekmi.

KPicové slova: atleticka chodza; maratonska chddza; vytrvalostny tréning; vysokohorska priprava; reaklimatizécia;
vylad’ovanie Sportovej formy
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THE IMPORTANCE OF LIFE AND HEALTH SAFETY CLASSES FROM THE PERSPECTIVE
OF HIGH SCHOOL STUDENTS

VYZNAM KURZU OCHRANY ZIVOTA A ZDRAVIA Z POHIADU STREDOSKOLAKOV
S. Stranavska, & J. Michal
Faculty of Sports Sciense and Health. Matej Bel University. Banska Bystrica, Slovak Republic

stanislava.stranavska@umb.sk

ABSTRACT

The aim of the survey was to analyze and compare the significance, content, and overall benefit of the Protection of
Life and Health Course from the perspective of secondary school students' gender and the type of school they attend.
The research sample consisted of 781 fourth-year secondary school students in Slovakia who had already
successfully completed the Protection of Life and Health Course (PLH Course). The collected data indicate that
students perceive the course predominantly positively, with almost 89% of respondents being fully aware of its
importance in everyday life. The results of the questionnaire survey show that a majority of the respondents (53%)
demand the integration of more practical exercises and simulations into the course curriculum. Since these findings
represent several Slovak regions, they carry high informative value and can serve as a realistic basis for optimizing
and improving the quality of this course within secondary education.

Keywords: crisis situations, Protection of Life and Health Course, content, benefit, significance, secondary schools

SUHRN

Cielom prieskumu bolo analyzovat’ a porovnat’ vyznam, obsah a celkovy prinos kurzu ochrany zivota a zdravia
z pohl'adu pohlavia stredoskoldkov a na zaklade typu Skoly, ktoru navstevuju. Vyskumny subor tvorilo 781
$tudentov $tvrtych roénikov strednych $kol na Slovensku, ktori uz kurz ochrany Zivota a zdravia (KOZAZ) Gispene
absolvovali. Zozbierané data ukazuju, ze ziaci vnimaju tento kurz prevazne pozitivne. Takmer 89 % opytanych si
plne uvedomuje jeho ddlezitost’ v kazdodennom zZivote. Z vysledkov dotaznikového prieskumu vyplyva, ze
nadpolovicna vécsina opytanych (53 %) pozaduje integraciu vacsieho mnozstva praktickych cviceni a simulécii do
programu kurzu. Vzhladom na to, ze ziskané vysledky reprezentuju viaceré¢ slovenské kraje, maju vysoku
vypovednu hodnotu a mézu sluzit' ako redlny podklad pre optimaliziciu a skvalitnenie priebehu tohto kurzu
v stredoskolskom vzdelavani.

Kracové slova: krizové situacie, kurz ochrany Zivota a zdravia, obsah, prinos, vyznam, stredné skoly
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NATIONAL PROGRAMME FOR THE PREVENTION OF CHILDHOOD OBESITY (BE FIT
24) - PRELIMINARY RESULTS

NARODNi PROGRAM PREVENCE OBEZITY DETIi (BUD FIT 24) - PRELIMARNI
VYSLEDKY
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jiri.suchy@pedf.cuni.cz

ABSTRACT

The National Childhood Obesity Prevention Programme Be Fit 24 (BF24) is designed to prevent and reduce
overweight and obesity among children aged 6 to 11 years. The primary objective of the programme is to achieve a
5% reduction in body mass index (BMI) within one year. Recruitment is conducted during routine paediatric
preventive examinations. Children who meet the predefined inclusion criteria, together with their legal guardians,
are provided with information regarding programme participation. Following the acquisition of informed consent,
participants are enrolled in the programme and receive educational materials, a fitness tracker, and access
credentials to a dedicated mobile application. The intervention is based on the long-term monitoring of energy
balance. During one designated monitoring week each month, children and their parents record dietary intake using
the mobile application, while the fitness tracker continuously monitors physical activity and estimates energy
expenditure. These data are subsequently used to assess participants’ energy balance and to provide ongoing
feedback. To enhance adherence and sustain long-term engagement, the application incorporates gamification
strategies and delivers individualized recommendations related to nutrition and physical activity. A preliminary
analysis of participants who completed both the baseline and first follow-up paediatric assessment (n = 465)
demonstrated a reduction in BMI in 43.0% of children. A substantial reduction in BMI (< —5%) was observed in
9.1% of participants, a moderate reduction (> —5% to <—2%) in 19.5%, and a mild reduction (> —2% to <—0.5%) in
13.9%. BMI stabilization was identified in 8.7% of participants, whereas the remaining children exhibited an
increase in BMI.Sex-specific analyses indicated a greater reduction in BMI among boys compared with girls.
Furthermore, increased physical activity levels were observed in 70% of programme participants, while the
remaining 30% demonstrated either no change or a decrease in physical activity levels.

Keywords: Be Fit 24 (BF24); primary school-aged children; overweight; energy balance; BMI

SOUHRN

Narodni program prevence obezity déti Bud’ Fit 24 (BF24) je zaméfen na prevenci a redukci nadvahy u déti ve véku
6 az 11 let. Hlavnim cilem programu je snizeni BMI o 5 % béhem jednoho roku. Zatazeni do programu probiha
vramci preventivnich prohlidek, kdy jsou détem spliujicim stanovena inkluzni kritéria a jejich zakonnym
zastupcim nabidnuty informace o moznosti zapojeni. Po udéleni informovaného souhlasu je dité registrovano do
programu a soucasné obdrzi informa¢ni materidly, fitness ndramek i pfistupové udaje k mobilni aplikaci. Intervence
je zaloZena na dlouhodobém monitoringu energetické bilance. Dité spolecné s rodi¢i zaznamenava béhem jednoho
(herniho) tydne v kazdém meésici udaje o energetickém piijmu prostfednictvim mobilni aplikace, fitness naramek
automaticky sleduje urovenl pohybové aktivity a odhaduje energeticky vydej. Na zakladé téchto dat je pribézné
vyhodnocovéna energeticka bilance ucastnikil. K podpote adherence a dlouhodobé motivace vyuziva aplikace prvky
gamifikace, soucasné poskytuje individualizovana doporuceni v oblasti vyzivy a pohybové aktivity. Preliminarni
analyza souboru déti (n = 465), které absolvovaly vstupni a prvni kontrolni vySetfeni u pediatra, prokédzala snizeni
BMI u 43 % ucastnikd. Vyrazného snizeni BMI (< —5 %) dosahlo 9,1 % déti, stiedniho snizeni (> —5 % az < -2 %)
19,5 % déti a mirného snizeni (> —2 % az < —0,5 %) 13,9 % déti. U ostatnich zapojenych déti byla identifikovana
stagnace (8,7 %) nebo zvySeni BMI. Analyza podle pohlavi naznadila vyssi pokles BMI u chlapcti ve srovnani
s divkami. Vys8i mira pohybové aktivity byla identifikovana u 70 % tcastnikli programu, u zbyvajicich 30 % byla
zaznamenana stagnace nebo snizeni pohybové aktivity.

Klic¢ova slova: Bud’ fit 24; mladsi skolni v&k; nadvaha; energeticka bilance; BMI
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THE RELATIONSHIP BETWEEN EXECUTIVE FUNCTIONS AND MOTOR SKILLS IN
PRIMARY SCHOOL CHILDREN: MOTOR ASSESSMENT USING THE MABC-2

VZTAH EXEKUTIVNICH FUNKCi A MOTORICKYCH DOVEDNOSTI U DETi MLADSIHO
SKOLNIHO VEKU: HODNOCENi MOTORIKY TESTEM MABC-2

S. Sestiakova

Jiho&eska univerzita v Ceskych Bud&jovicich, Pedagogické fakulta, Katedra télesné vychovy a sportu

sestasOl@jcu.cz

ABSTRACT

Executive functions and motor skills develop intensively during early school age, yet evidence on their relationship
in Czech children remains limited. This study aims to describe the association between these domains, compare
second- and fourth-grade pupils and examine possible sex differences. The planned sample will include
approximately 250-300 children from three primary schools in Ceské Budgjovice. Motor skills will be assessed with
the Movement Assessment Battery for Children — Second Edition (MABC-2), covering manual dexterity, aiming
and catching, and balance. Executive functions will be evaluated using a Go/No-Go task for inhibitory control, the
Trail Making Test for cognitive flexibility and processing speed, and the Digit Span subtest of the Wechsler
Intelligence Scale for Children for working memory. Information on leisure-time physical activity will be collected
by questionnaire. A longitudinal follow-up is planned in which the same cohort will be reassessed in fourth grade. If
feasible, a targeted motor intervention for children with low performance will also be evaluated. The project is
expected to provide current Czech data and support the development of school-based motor and cognitive
stimulation programmes.

Keywords: executive functions; motor skills; MABC-2; primary school children; longitudinal study

SOUHRN

Exekutivni funkce a motorické dovednosti se intenzivné rozvijeji v mladsSim Skolnim véku, poznatky o jejich
vzajemném vztahu u ¢eskych déti jsou vSak dosud omezené. Cilem studie je popsat souvislost mezi t€mito oblastmi,
porovnat zaky druhého a ¢tvrtého ro¢niku a posoudit ptipadné rozdily mezi chlapci a divkami. Planovany vyzkumny
soubor bude tvofit piiblizng 250-300 déti ze i zékladnich §kol v Ceskych Bud&jovicich. Motorické dovednosti
budou hodnoceny pomoci testu Movement Assessment Battery for Children — Second Edition (MABC-2), ktery
zahrnuje manualni zru¢nost, mifeni a chytani a rovnovahu. Exekutivni funkce budou posuzovany testem Go/No-Go
zaméfenym na inhibi¢ni kontrolu, Trail Making Testem hodnoticim kognitivni flexibilitu a rychlost zpracovani
informaci a subtestem Opakovani Cisel z Wechslerovy inteligencni $kaly pro déti, ktery sleduje pracovni pamét.
Udaje o volnocasové pohybové aktivité budou ziskany dotaznikem. Planovano je longitudinalni sledovéni, pii némz
bude stejna kohorta znovu vySetiena ve ¢tvrtém rocniku. V piipadé praktické realizovatelnosti bude rovnéz ovéren
pfinos cilené motorické intervence u déti s nizkym vykonem. Projekt by mél pfinést aktualni data z ceského
prostfedi a podporit tvorbu skolnich programt motorické a kognitivni stimulace.

Kli¢ova slova: exekutivni funkce; motorické dovednosti; MABC-2; déti mladsiho Skolniho véku; longitudinalni
studie
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SMRCINA - THE FATE OF A SUMAVA HILL WITH A RICH HISTORY AND
SUBSEQUENTLY THWARTED POTENTIAL

SMRCINA - OSUD JEDNOHO SUMAVSKEHO KOPCE S BOHATOU HISTORII
A NASLEDNE ZMARENYM POTENCIALEM

J. Stumbauer
Jiho¢eska univerzita v Ceskych Budgjovicich

stumba@pf.jcu.cz

ABSTRACT

This message, supplemented by many historical photographs, deals with the history of sports and tourist activities,
especially skiing, on the easternmost peak of Sumava with an altitude of more than 1,300 m. The history of skiing
on the northern slope of Smréina and its foothills dates back to the period before the First World War. The greatest
boom in these activities occurred in the twenty-year interwar period, after which came the first negative turning
point caused by the Second World War. The turbulent and very short post-war period brought efforts to revive this
area, practically displaced by the original population, interwoven with bold plans for the future. All these efforts and
plans were abandoned after the advent of the totalitarian regime and the construction of an inaccessible border zone,
which made this area completely inaccessible for a full 40 years. However, these efforts did not turn out well even
in the subsequent period, when all efforts to use the Smr¢ina massif for skiing are hindered by its inclusion in the
first protection zone of the Sumava National Park. Smréina thus represents probably the most striking example on
which it is possible to demonstrate the historical as well as current problems and connections of the use of the Czech
part of Sumava, especially for winter sports and recreational purposes.

Keywords: mountain peak; history; skiing; infrastructure

SOUHRN

Toto sdéleni doplnéné mnoha historickymi fotografiemi pojednava o historii sportovnich a turistickych aktivit,
zv1asté pak lyzovéani, na nejvychodn&jsim vrcholu Sumavy s nadmoiskou vyskou piesahujici 1300 m. Historie
lyzovani na severnim ibo¢i Smr€iny a jejim upati saha az do obdobi pted prvni svétovou valkou. Nejvétsi rozmach
téchto aktivit nastal ve dvacetiletém mezivalecném obdobi, po kterém pfiSel prvni negativni zlom vyvolany druhou
svétovou valkou. Veskrze turbulentni a ¢asové velmi kratké povaleéné obdobi pfineslo snahy o oZiveni tohoto, od
puvodniho obyvatelstva prakticky vysidleného Gzemi, protkané smélymi plany do budoucna. Veskeré tyto snahy a
plany vzaly za své po nastupu totalitniho rezimu a vybudovani nepfistupného hrani¢niho pasma, které toto uzemi
zcela znepfistupnilo na plnych 40 let. Dobfe to vSak s témito snahami nedopadlo ani v nasledném obdobi, kdy
veskeré usili o vyuziti masivu Smréiny pro lyZzovani hati jeji zafazeni do prvniho ochranného pasma Sumavského

vvvvvv

ale 1 soucasné problémy a spojitosti vyuziti ceské ¢asti Sumavy zejména pro zimni sportovni a rekreacni ucely.

Klic¢ova slova: horsky vrchol; historie; lyzovani; infrastruktura
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THE EFFECT OF DAILY PHYSICAL EDUCATION ON AFFECTIVE EXERCISE
EXPERIENCES IN CHILDREN AGED 8-12 YEARS

VLIV KAZDODENNI TELESNE VYCHOVY NA EMOCNi VAZBU K POHYBOVE AKTIVITE
U DETI VE VEKU 8-12 LET

K. Svatora'?, R. Mali#', D. Omcirk', K. Jahodova', M. Bufilova', & M. Musalek'
'Univerzita Karlova, Fakulta t&lesné vychovy a sportu, Katedra spoleCenskovédniho zakladu v kinantropologii,
Praha
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ABSTRACT

The Affective-Reflective Theory (ART) proposes that exercise-related behaviour is largely governed by automatic
affective reactions. Whether such experiences can be shaped by transforming school physical education (PE) is
unclear. The study examined the effect of the first year of daily ART-informed PE on affective exercise experiences
in middle childhood. A quasi-experimental repeated-measures design was used in nine purposively selected primary
schools. The experimental group (3 schools) received PE five times weekly, co-taught by a teacher and a coach
following ART-based guidelines; the semi-experimental group (2 schools) received identical co-teaching and
guidelines but PE twice weekly; controls (4 schools) received conventional PE twice weekly without
methodological support. The AFFEXX-KIDS-CZ (22 items, 1-5 scale) was administered in September/October
2025 and May/June 2026. The paired sample comprised 312 third-grade children (169 boys; 8.79 + 0.42 years).
Three higher-order domains were analysed using linear mixed models with random intercepts and slopes per child.
The time x group interaction was discernible only for core affective exercise experiences: relative to controls, scores
increased in the experimental group (b = 0.24; 95% CI [0.06; 0.41]; p = 0.01) and decreased in the semi-
experimental group (b = —0.20; 95% CI [-0.38; —0.02]; p = 0.03). No discernible differences emerged for
antecedent cognitive appraisals or attraction—antipathy (p > 0.20). After the first year, daily ART-informed PE was
thus associated with a small but discernible improvement in core affective experiences, whereas broader attitudes
remained unchanged.

Keywords: physical education; affective-reflective theory; AFFEXX; middle childhood; quasi-experiment

SOUHRN

Afektivné-reflektivni teorie (ART) ptfedpoklada, ze chovani ve vztahu k pohybové aktivité je z velké ¢asti fizeno
automatickymi afektivnimi reakcemi. Zda lze tyto prozitky ovlivnit proménou $kolni télesné vychovy (TV), zlstava
nejasné. Cilem studie bylo ovéfit vliv prvniho roku kazdodenni TV vedené podle principi ART na emocni vazbu k
pohybové aktivité u déti mladsiho Skolniho véku. Kvaziexperimentalni studie s opakovanym méfenim probéhla na
deviti zamérné vybranych zakladnich Skolach. Experimentalni skupina (3 $koly) méla TV 5x tydné v tandemu
ucitelky 1. stupné a trenéra podle metodickych doporuceni vychazejicich z ART; semiexperimentalni skupina
(2 8koly) shodny tandem i doporuceni, avSak TV 2% tydné; kontrolni skupina (4 Skoly) béznou TV 2x tydné bez
metodické podpory. Dotaznik AFFEXX-KIDS-CZ (22 polozek, skala 1-5) byl zadan v zafi/fijnu 2025
a v kvétnu/Cervnu 2026. Parovy soubor tvotilo 312 déti 3. ro¢niku (169 chlapci; 8,79 + 0,42 roku). Tti nadfazené
domény byly analyzovany linearnimi smiSenymi modely s ndhodnym interceptem a sklonem pro kazdé dite.
Interakce Casu a skupiny byla prikazna pouze u jadrovych afektivnich prozitkl: oproti kontrolni skupiné se skore
v experimentalni skupin¢ zvysilo (b = 0,24; 95% CI [0,06; 0,41]; p = 0,01), zatimco v semiexperimentalni kleslo
(b= -0,20; 95% CI [-0,38; —0,02]; p = 0,03). U antecedentnich kognitivnich hodnoceni a atraktivity—antipatie
rozdily prikazné nebyly (p > 0,20). Kazdodenni TV podle ART se tak po prvnim roce projevila malym, avSak
prukaznym zlepSenim jadrovych prozitkl z pohybu, zatimco obecngjsi postoje zlstaly beze zmény.

Klicova slova: t€lesna vychova; afektivné-reflektivni teorie; AFFEXX; mladsi Skolni vék; kvaziexperiment
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INTERREG: "UNITED BY WATER" PROJECT

INTERREG: PROJEKT "SPOJENI VODOU"
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ABSTRACT

The presentation introduces the international educational project "United by Water", implemented within the
Interreg program through a partnership between the University of South Bohemia in Ceské Budg&jovice and the
University of Passau. The project responds to the absence of selected water sports in the regular curricula of the
participating physical education departments and is built on the mutual exchange of expert competence and
infrastructure. While the Czech side provides specialized training in whitewater canoeing (utilizing the slalom
channel in Ceské Vrbné), the Bavarian partner facilitates rowing instruction on the Inn River. Alongside the
development of specific motor skills and theoretical safety training, the project supports intercultural dialogue,
teamwork, and a healthy lifestyle (complemented by informal activities such as a mixed football tournament). The
presentation shares practical insights into organizing cross-border courses, the methodology of teaching specific
water sports, and options for transferring this model into physical education practice at both university and
secondary school levels.

Keywords: water sports; whitewater canoeing; rowing, physical education; cross-border cooperation; experiential
pedagogy; intercultural education

SOUHRN

Prispévek predstavuje mezinarodni vzdélavaci projekt ,,Spojeni vodou*, realizovany v ramci programu Interreg
v partnerstvi JihoGeské univerzity v Ceskych Budgjovicich a Univerzity v Pasové. Projekt reaguje na absenci
vybranych vodnich sportl v béznych kurikulech zacastnénych kateder télesné vychovy a stavi na vzajemné vymeéné
odbornych kompetenci i infrastruktury. Zatimco ¢eska strana zajistuje specializovany vycvik kanoistiky na divoké
vodé (vyuzitim slalomového kanalu v Ceském Vrbném), bavorsky partner zprostiedkovava vyuku veslovani na fece
Inn. Soucasti projektu je vedle rozvoje specifickych pohybovych dovednosti a teoreticko-bezpecnostni ptipravy také
podpora mezikulturniho dialogu, tymové spoluprace a zdravého zivotniho stylu (doplnéna neformalnimi aktivitami,
jako je smiSeny fotbalovy turnaj). Prispévek pftinasi praktické zkuSenosti s organizaci pfeshrani¢nich kurzi,
metodikou vyuky specifickych vodnich disciplin a moznostmi pfenosu tohoto modelu do vysokoskolské
i sttedoskolské t€lovychovné praxe.

Kli¢ova slova: vodni sporty; kanoistika na divoké vod¢; veslovani; télesnd vychova; ptreshrani¢ni spoluprace;
zazitkova pedagogika; mezikulturni vzdélavani
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ABSTRACT

Czech higher education has undergone a significant structural transformation over the past two decades. While the
number of university students has risen substantially and access to higher education has expanded, the composition
of applicants, students, and graduates—as well as the types of higher education institutions—has also changed. This
paper aims to analyze selected indicators regarding the development of Czech higher education between 2001 and
2025 and to discuss whether available statistical data support claims of a decline in quality. The analysis relies
primarily on official statistical data from the Ministry of Education, Youth and Sports and on data presented in the
document under review. Particular attention is paid to trends in student numbers (including new enrollments and
graduates), the structure of the public and private higher education sectors, the distribution of fields of study, the
international dimension of studies, and completion rates. The analysis also outlines the evolution of the public
higher education funding system and its relationship to institutional quality and performance. The results indicate
that Czech higher education cannot be characterized by a simple, linear decline in quality. However, the data reveal
significant structural changes, including the massification of higher education, shifts in selectivity, disparities
between fields and institutions, and changes in the relationship between enrollment and graduation numbers. From a
funding perspective, a significant issue is the fact that the current system combines fixed and performance-based
funding; for 2026, the fixed component of institutional funding accounts for 76.56%, while the performance-based
component accounts for 23.44%. Future discussions regarding the quality of Czech higher education should
therefore be based not merely on student or graduate numbers, but on a comprehensive assessment of learning
outcomes, academic success, teaching quality, research performance, graduate employability, and the societal
relevance of individual study programs.

Keywords: higher education; quality of education; students; graduates; higher education funding; public higher
education institutions; private higher education institutions

SOUHRN

Ceské vysoké gkolstvi proglo v poslednich dvou desetiletich vyraznou strukturalni proménou. Vyznamné vzrostl
pocet vysokoskolskych studentli a rozsitila se dostupnost vysokoSkolského vzdélavani, soucasné vsak doslo
k proméné struktury uchazecét, studentd, absolventt i jednotlivych typt vysokych skol. Cilem tohoto pfispévku je
analyzovat vybrané ukazatele vyvoje ¢eského vysokého Skolstvi v obdobi 2001-2025 a diskutovat, zda dostupna
statistickd data poskytuji divody pro tvrzeni o poklesu jeho trovné. Analyza vychazi predevSim z oficidlnich
statistickych dat Ministerstva skolstvi, mladeze a télovychovy a z datovych podkladi uvedenych v analyzovaném
dokumentu. Pozornost je vénovana zejména vyvoji poctu studentl, nové zapsanych a absolventl, struktufe
vefejného a soukromého vysokého Skolstvi, oborové struktufe, zahranicnimu rozméru studia a ukazatelim
dokoncovani vysokoskolského studia. Soucasti analyzy je také piehled vyvoje systému financovani vetejnych
vysokych skol a jeho vztahu ke kvalité a vykonu vysokych skol. Vysledky ukazuji, ze ¢eské vysoké skolstvi nelze
charakterizovat jednoduchym linearnim poklesem kvality. Data vSak poukazuji na vyznamné strukturalni zmény,
mezi které patii masifikace vysokoskolského vzdélavani, proména selektivity, rozdily mezi obory a institucemi a
zmény ve vztahu mezi poctem zapsanych a absolventl. Z hlediska financovani pfedstavuje vyznamny problém
zejména skuteénost, ze souc¢asny systém kombinuje fixni a vykonové financovani, pti¢emz pro rok 2026 piipada na
fixni ¢ast institucionalniho financovani 76,56 % a na vykonovou ¢ast 23,44 %. Budouci diskuse o kvalité ¢eského
vysokého Skolstvi by proto méla byt zalozena nikoli pouze na poétu student ¢i absolventd, ale na komplexnim
hodnoceni vysledkd vzdélavani, studijni Gspésnosti, kvality vyuky, vyzkumné vykonnosti, uplatnéni absolventi
a spolecenské relevance jednotlivych studijnich programa.

Klicova slova: vysoké skolstvi; kvalita vzdélavani; studenti; absolventi; financovani vysokych skol; vefejné vysoké
Skoly; soukromé vysoké skoly
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EFFECTS OF INTERVAL TRAINING AT DIFFERENT INTENSITIES ON THE MAXIMAL
LACTATE ACCUMULATION RATE
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ABSTRACT

Introduction. The maximal lactate accumulation rate (VLama) constitutes, alongside maximal oxygen uptake
(VO,max), one of the two decisive parameters of the metabolic profile that determine an athlete's maximal lactate
steady state (MLSS). An improvement in MLSS-related performance can therefore be achieved either through an
increase in VO2max or a decrease in VLam.x. While training methods to increase VO,max have been extensively
investigated, the evidence on the trainability of VLamax itself remains limited. Quantifying anaerobic metabolic
capacity alongside aerobic capacity is essential for a complete understanding of endurance performance. In 1991,
Joyner proposed a physiological model predicting marathon performance from VO,max, the percentage of VO,max
sustainable at the lactate threshold (LT), and running economy. Joyner and Coyle later emphasised that for shorter
race distances the contribution of anaerobic energy turnover increases considerably, concluding that “VO,max and
lactate threshold interact to determine how long a given rate of aerobic and anaerobic metabolism can be sustained”.
This implies that the maximal rates of aerobic and anaerobic metabolism jointly determine LT and, in turn,
endurance performance — underlining the need for a valid, practical marker of anaerobic (glycolytic) power
alongside VO,max. Lactate diagnostics for aerobic endurance capacity have long been established in sports science
and medicine; only recently developed all-out sprint tests, however, allow VLamx — and thus anaerobic endurance
capacity — to be quantified with high reliability. VLamay reflects the maximal rate of glycolysis, and long-duration
endurance athletes such as triathletes and cyclists aim for a low VLamax to minimise carbohydrate utilisation at a
given power output. Given the scarce evidence on its trainability, this study investigated to what extent interval
training of different intensities influences VLam,. Methods. Nineteen competitive triathletes and cyclists (women n
= 4; men n = 15; weekly training volume 9.0 £ 3.0 h-week™; relative power output at the individual anaerobic
threshold 3.5 + 0.8 W-kg™) participated. Following baseline diagnostics and an initial 15-s all-out cycling sprint test
to determine VLamax (VLamax = (Lamax — Lapre)/(tiest — tac) (1)), participants completed a four-week high-intensity
interval training (HIIT) block (three sessions per week at 120-130% MLSS), followed by a second sprint test (week
5), and a four-week sweet-spot training (SST) block (weeks 6-9; three sessions per week at 85-95% MLSS),
concluded by a third sprint test (week 10). Results. The HIIT block produced a nearly significant increase in VLamax
(A = +0.04 mmol-1""'s™'; p = 0.051) and a significant increase in maximal power output (Pmax: A = +40 W, p =
0.007; relative Pmax: A =+0.5 W-kg™, p = 0.006). The subsequent SST block produced a highly significant decrease
in VLama (A = -0.10 mmol-1""-s™'; p < 0.001), while Py remained unchanged (A = +5 W, p = 0.788; relative Ppay:
A = 0.0 Wkg', p=0.842). Across both training blocks combined, VLam, decreased significantly (A = -0.05
mmol-17"-s7!; p = 0.015), whereas Pmay increased significantly (A = +45 W, p = 0.019; relative Pma: A = +0.6
W-kg!, p = 0.016). Discussion. These findings demonstrate that VLam.x can be deliberately modulated by interval
training of differing intensity, with significant adaptations already occurring within four-week blocks of three
sessions per week. Practically, a HIIT block appears suitable for increasing VO,max and Puax during preparatory
phases, accepting a concomitant, near-significant rise in VLama, whereas an SST block closer to competition can
lower VLam and economise substrate metabolism while maintaining Prax. As VLamay is an easily accessible marker
of anaerobic (glycolytic) power complementing VO;max in characterising endurance performance, its systematic
assessment and targeted training may support individualised training periodisation in endurance athletes.

Keywords: maximal lactate accumulation rate; interval training; anaerobic capacity
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